
BLACK & VEATCH 
1900 East Flamingo Road, Suite 295, 10s Vegas. Nevada 891 19, (702) 732-0448, Fax (702) 732-7578 

Clark County Dept. of Public Works 
Hiko Springs Wash Detention Basin 

B&V Project 25574.400 
B&V File G-6 
July 25, 1996 

Mr. Michael K. Buckley, P.E., Chief 
Hazard Identification Branch 
Mitigation Directorate 
Federal Emergency Management Agency 
Washington, D.C. 20472 

Subject: Case No. 96-09-357R 

Dear Mr. Buckley: 

This is in response to a letter dated May 16, 1996, from Mr. Michael K. Buckley, 
P.E., Chief, Hazard Identification Branch, Mitigation Directorate of the Federal 
Emergency Management Agency (FEMA) to the Honorable Yvonne Atkinson Gates, 
Chairperson of the Clark County Board of Commissioners regarding the FEMA 
response to the CLOMR submittal of January 8, 1996, for the Hiko Springs Wash 
Detention Basin (HSWDB). 

In the May 16, 1996, response from Mr. Buckley, FEMA agreed that the discharge 
value downstream of the HSWDB would be reduced from 8,282 cfs to 850 cfs, 
conditioned on providing additional documentation for the following areas: 

1 .  Engineering analyses that quantifies the volumes of debris flow and sediment 
movement associated with the base flood. 

2. Maintenance and Operation Plan 
3.  As-built plans. 
4. Flood frequency curves at the HSWDB outlet to allow a Flood Insurance Rate 

Map (FIRM) revision. 
5.  Depth and velocity for flooding downstream of the basin to allow a FIRM 

revision. 

In response to these requests for additional documentation, the following information 
is provided: 

"Hiko Springs Wash Detention Basin, LOMR Documentation, Volumes 1 ,  2, 
and 3" 
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"Hiko Springs Wash Detention Basin As-Builts Drawings" 

The enclosed documents provide the following detailed information: 

1. HSWDB As-Built Plans. Construction of the HSWDB was completed in April 
1996. The as-built conditions of the project were recorded by the construction 
manager and were certified by the project engineer, Jill A. Reilly, P.E., to be 
constructed in accordance with the as-built plans and specifications. The as- 
built drawings include the following modifications to the original HSWDB 
design drawings: (1) the addition of soil cement to the downstream face of the 
embankment for erosion protection, (2) the addition of splash blocks at the top 
three steps of the spillway, (3) replacement of the stepped apron channel with a 
concrete trapezoidal channel, and (4) approximately 68,000 cy of additional 
excavation from the basin's impoundment area. 

2. HSWDB LOMR Documentation. Volume 1. Volume 1 of this submittal 
contains the analyses performed during design of the HSWDB project. These 
analyses include the following: hydrologic, sediment transport, embankment 
stability, spillway design, and outlet works design. Review of these analyses 
will confirm the conditions presented in the CLOMR that show the HSWDB 
will successfully attenuate the 100-year, 6-hour storm event from 8,282 cfs to 
850 cfs with sufficient capacity for sediment storage. Construction of the 
sediment berm and trash rack, in conjunction with the Clark County 
Department of Public Works' maintenance plan, will ensure efficient operation 
of the outlet works. A copy of the CLOMR is also included in Volume 1 for 
reference. 

Although the 2-, lo-, 50-, and 100-year HEC-1 models and resulting flood 
frequency curve were submitted to Mr. Mohr at FEMA last week, copies are 
also provided in the miscellaneous section of Volume 1. It is our 
understanding that Michael Baker Jr., Inc. has generated a model of the 'hew" 
alluvial fan created by construction of the HSWDB, and has determined that 
flood velocities and depths may be reduced because of the structure, which will 
support a FIRM revision. 

The Maintenance & Operation Plan is also included at the back of the 
miscellaneous section as provided by Clark County Public Works and the Clark 
County Regional Flood Control District. 
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3.  HSWDB LOMR Documentation. VGlclme 2 ant rolume 3.  Volume 2 of the 
submittal contains the geotechnical report and soils test results. Volume 3 
contains the materials test results for the roller-compacted concrete, soil 
cement, and concrete. These two volumes were submitted as the QA/QC report 
to the Nevada Division of Water Resources in compliance with the Nevada 
Dam Safety Permit. 

Upon review of this supplemental documentation supporting the successful operation 
of the HSWDB for the base flood event, and acceptance of the flood frequency curve 
for the Hiko Springs Wash alluvial fan, it is our belief that FEMA will credit the 
HSWDB as a flood control structure. By doing so, the FIRM may then be revised to 
reflect the lower flood depths and velocities. 

If you have any questions regarding this submittal, please contact Ms. Jill Reilly either 
by telephone at (702) 732-0448, or by facsimile at (702) 732-7578. 

Very truly yours, 

BLACK & VEATCH 

j ar 
Enclosures 

cc: William C. Brandt, CCDPW 
Denis Cederburg, CCDPW 
Gale Frasier, CCRFCD 
Kevin Eubanks, CCRFCD 
Craig Swengle, B&V 
Jill Reilly, B&V 

I. 





PERTINENT DATA 

LOCATION SECTIONS 16 and 17 
TOWNSHIP 32 SOUTH, RANGE 66 EAST 
CLARK COUNTY, NEVADA 

DESIGN STORMS 
INFLOW DESIGN FLOOD: 100-YR, 6-HR STORM 

STORM AREA - 19.17 sq mi PEAK INFLOW - 8,282 CfS 
TOTAL RAINFALL - 4.58 in 

SPILLWAY DESIGN FLOOD: PROBABLE MAXIMUM STORM 
VOLUME OF INFLOW HYDROGRAPH - 1,857 ac fl 

STORM AREA - 19.17 sq mi PEAK INFLOW - 33,646 cfs 
TOTAL RAINFALL - 11.84 in VOLUME OF INFLOW HYDROGRAPH - 7,016 ac ft 

DETENTION BASIN EMBANKMENT 
TYPE: HOMOGENEOUS EARTHFILL 
LENGTH: 2,317 ft 
MAXIMUM HEIGHT ABOVE GRADE: 80 ft 
TOP ELEVATION: 1086 ft 
FREEBOARD: 

FOR 100-YR, 6-HR STORM - 9.88 ft 
FOR PROBABLE MAXIMUM STORM - 1.16 ft 

SLOPES: 
UPSTREAM SLOPE - 3 : l  
DOWNSTREAM SLOPE FROM TOP TO BOTTOM 53 fl @ 2.51 ,  24 fl @ 51,  AND 18 ft @ 2: l  

IMPOUNDMENT AREA 
FOR 100-YR, 6-HR STORM: 

POOL ELEVATION - 1076.12 ft 
. SURFACE AREA - 41.4 ac 

VOLUME - 1580 ac ft 
DRAIN TIME - 47 hrs 

FOR PROBABLE MAXIMUM STORM: 
POOL ELEVATION - 1084.84 fl 
SURFACE AREA - 51.0 ac 
VOLUME - 1.981 ac ft 

SPILLWAY 
TYPE: ROLLER-COMPACTED CONCRETE CAPPED, BROAD-CRESTED WEIR 
CREST ELEVATION: 1077.5 fl 
CREST LENGTH: 550 ft 
CREST WIDTH: 59 ft 

DISCHARGE CAPACITY @ PMF POOL: 32,144 cfs 
DISCHARGE CAPACITY @ 100-YR POOL: 0 CfS 

OUTLET WORKS 
TYPE: 62-in DIAMETER STEEL ORIFICE PLATE WITH CAST-IN-PLACE CONCRETE BOX 

CULVERT 
CULVERT DIMENSIONS: SINGLE BARREL, 8 l - O ~  X 6-O'h 
ORIFICE PLATE DISCHARGE CAPACITY @ 100-YR POOL: 850 cfs 
ORIFICE PLATE DISCHARGE CAPACITY @ PMF POOL: 902 cfs 
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H yd rolog ic Analysis 

Overview 
The following discussion presents the hydrologic analysis of the Hiko Springs 

watershed. The purpose of this analysis was to develop the 100-year storm peak inflows in 
order to establish the detention basin design requirements for stage, storage, and outflow. 

Previous Work 
Boyle Engineering first performed a hydrologic study of the Hiko Springs watershed 

in May 1989, and prepared the watershed map included at the :nd of this section. The, 1989 
study was prepared prior to the guidelines established in the current Clark County Regional 
Flood Control District's (CCRFCD) Hydrologic Criteria and Drainage Design Manual 
(Manual). Boyle updated their hydrologic model in 1991, by changing the Storm Distribution 
Number (SDN) from 4 to 5 to correspond with the manual. Although the higher SDN would 
have lowered the peak inflow, Boyle continued to use the 9,500 cfs peak inflow of the 
original model as the 100-year design flow in their 1991 Design Memorandum. All other 
criteria remained the same as the 1989 model, which used the Corps of Engineers (COE) 
methodology for estimating lag times. Boyle used the following equations to develop the lag 
times: 

Lagscs = 0. 78Lagc0, 

where: n = Roughness coefficient for overland flow, 
L = Length of main stream (mi), 

L, = 

S = Average slope of the main watercaurse (ft/mi), 

Lag,,,= 
Lag,,,= 

Distance from the basin outlet to the centroid of the basin (mi), 

COE lag time (hr), and 
Soil Conservation Service lag time (hr). 

In evaluation of the 1991 Boyle models, CCFWCD recalculated the lag times in 
accordance with the Manual's guidelines. The manual bases lag time on the United States 
Bureau of Reclamation's analysis of basin characteristics for several drainage basins in the 
Southwest desert, Great Basin, and Colorado Plateau areas (USBR, 1989). The following 
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equation was developed by converting the USBR's S-graph lag equation to a dimensionless 
unit hydrograph lag equation: 

TLAG = 20K, (L*L, 

where: K, = Manning's roughness factor for the basin channels, 
L = Length of longest watercourse (mi), 

L, = Distance along longest watercourse from the basin outlet to the 
centroid of the basin (mi), and 

S = Average slope of the longest watercourse (ft/mi). 

The roughness coefficients ("n" or "K,,") selected by Boyle for each~ subbasin in the 
Facilities Plan were compatible with the range of values presented in the Manual, therefore, 
the coefficients were not modified during CCRFCD's lag time recalculations. Using the 
CCRFCD equation, the updated lag times were consistently higher than those previously 
calculated by Boyle. A spreadsheet comparing CCRFCD's and Boyle's lag time results is 
included at the end of this section. 

The Depth-Area Reduction Factors ( D A W )  used in both of Boyle's HEC-1 models 
were obtained from NOAA publication HYDRO-40 (1 984) which established factors specific 
to Arizona and New Mexico. Boyle calculated a D A W  for each node based on the 
cumulated area at the node to aid in assessing different points of interest while developing 
the Facilities Plan. 

CCRFCD used one D A W  in the updated model which represents the entire watershed 
above node J, the location of the detention basin outlet. CCRFCD utilizes the six-hour COE 
depth-area reduction factors (USACE, 1988) for the Clark County area, however, according 
to Boyle's tabulation in the Facilities Plan, both the NOAA and USACE methods produced 
a D A W  of .79 at node J. 

By increasing the SDN from 4 to 5 and recalculating the lag times, the Boyle peak 
inflow figure was lowered from 9,500 cfs to 8,313 cfs in CCRFCD's updated model. The 
Boyle HEC-1 models used point precipitation values of 4.58 inches and 11.5 inches for the 
1 00-year and probable maximum flood (PMF) precipitation values, respectively. These values 
were also used by CCRFCD. 
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Black & Veatch Approach 
Upon receipt of the CCRFCD HEC-1 file, Black & Veatch reviewed the model 

parameters for consistency with the Manual and characteristic representation o f  the watershed 
subbasins. One adjustment was made in the lag time value for subbasin B3; the lag time 
was calculated as .88 following the manual guidelines as shown ion the spreadsheet included 
at the end of this section. The HEC-1 model showed a .86 lag time for subbasin B3. All 
other lag times and subbasin characteristics were accepted as mapped and developed by Boyle 
and CCRFCD. The remainder of this section will describe the 100-year and PMF storm 
design models used for this project. 

Design Storm 
For a watershed over 10 square miles, the design storm, per the Manual, is a 6-hour, 

100-year storm with an SDN of 5. In accordance with the Manual, the NOAA Atlas 2 point 
precipitation value of 3.2 inches for the Laughlin area, is modified by an adjustment factor 
of 1.43 to more closely reflect the trend of observed and recorded rainfall values which have 
occurred since publication of the Atlas in 1973. The adjusted point precipitation for the 6- 

hour, 100-year storm then becomes 4.58 inches for the 19.2-square mile watershed, the same 
value used by Boyle. The peak inflow generated by this storm in the B&V model is 8,282 
cfs. 

0 

The detention basin bottom is at elevation 1005 feet and the spillway crest is'at 1077.5 
feet. Storage volumes in the basin were calculated at each 5-foot change in elevation using 
the following conic method equation: 

AV = {(h/3)[A, + A ,  + (A, *A, )'.']) 
where: AV = Volume between base areas 1 and 2, 

A, = Surface area of base i, 
h 
E, = Elevation of base i. 

= Vertical distance (E, - E, ) between bases A, and A,, and 

The stage elevations and storage volumes for the design basin were input into HEC-1 
while routing the peak inflow through a 62-inch diameter steel, square-shoulder orifice plate. 
The orifice plate has an invert elevation of 1005 feet. An orifice discharge coefficient of .61 
was used in the HEC-1 model based on information obtained from References 3 and 4 listed 
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0 

Peak flow (cfs) 

at the end of this section. The diameter of the orifice plate was chosen to accommodate 
several design goals including the following: 

8,282 

Provide adequate storage for the 100-year design storm and sediment 

Limit excavation quantities. 

Attenuate the peak discharge flow to under 1,000 cfs. 

accumulation. 

Peak flow (cfs) 

Time to peak (hrs) 

Peak stage (ft) 

outflow 

Basin 

Using the 62-inch diameter orifice, the 8,282 cfs inflow hydrograph was attenuated to 
a peak discharge of 850 cfs. The maximum stage elevation achieved was 1076.12 based on 
the following orifice equation: 

850 

7.83 

1076.1 2 

Q = c, A (2gh)0.5 

where: Q = Rate of flow (cfs), 
C, = Coefficient of discharge, 
A = Area of orifice (sq ft), 
g = Acceleration of gravity (ft/s2), and 
h = Head above orifice centerline (ft). 

The following table summarizes the HEC-1 output as it relates to the i00-year design 
storm: 

II I Time to peak (hrs) I 4.42 

1 Peak storage (ac-ft) I Performance 1580 
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HEC-1 INPUT PAGE 1 

!D.....,.l,....,. 2.......3.......4.......5.......6...,...7..,....B.,...,.9.,....10 

ID 
ID 
I D  
I D  
ID 
I D  
I D  
I T  
I N  
10 
JR 

KK 
rn 
111 
PB 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
1s 
UD 

K K  
KR 
RK 

KK 
KB 
BA 
IS 
UD 

K K  
KB 
R I  

K K  
KR 
BA 
1s 
UD 

IK 
111 
RK 

H I K O  SPRIHGS Y4SH FILE: 1OOHllO DATE: 7-22-94 
100 YEAR FREQUENCI 6-HOUR STORR o e r  CCRFCD HClDDN 
SDN 5. DARf . 7 9  
O r i o i n i l l ~  c r e a t e d  by Bovle E n o i n e e r i n o  f o r  C C R f C D  

6s  Hiko S o r l n o s l U n n m d  Hash f a r l l i i ~ e s  P l a n .  
TLlGs hodif led bv TI# Sutko Der CCRFCD HCbDDR. 
E d i t e d  by B l a c k  & V e a t t h  f o r  d e s i n n  of  H i k o  Sprinos D e . . n t i o n  B a s i n .  

5 0  0 300 
5 0 0 
5 0  0 

PREC .?9 

A1 

2.73 
4.58 
,000 ,020 ,059 ,080 
,180 ,182 ,187 ,190 
,230 ,259 ,265 ,280 
,321 ,327 ,333 ,346 
,561  ,630 ,110 ,720 
,810 ,820 .R26 , 8 4 0  
,979 ,979 ,911 .?B3 
.997 ,999 !,00 

RUNOFF FROR SUBBASIN A 1  

0 78 
.83 

RR 
ROUTE A 1  RUNOFF 
2200 ,0364 ,050 

81 

1.08 

.97 

RUNOfF FROB SUBBASIN 81 

0 83 

A B 1  
ROUTE 81 RUNOFF 
15500 ,0503 ,050  

82 

.61 
0 82 
.43 

RUNOfF FROB SUBBRSlW BZ 

RBZ 
ROUTE BZ RUNOFF 
1 1 5 0 0  , 0 4 3 5  ,050 

,110 
.J97 
.290 
,301 
,731 
,859 
,985 

TRAP 

TRAP 

TRAP 

,144  
.202 
,300 
,381 
,752 
,889 
,989 

200 

3 50 

200 

,150 ,160 ,168 ,171 
,210 ,220 2 3 0  ,241 
, 3 0 5  ,309 ,310 ,317 
,408 ,430 ,477 ,514 
,779 ,790 ,795 . I O 4  
,910 ,938 ,966 ,970 
,990 ,992 ,993 ,996 

25  

25  

25 
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49 
49 

50 
51 
52 

53 
54 
51 

56 
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59 
60 

61 
62 
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68 
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16 
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?9 

80 
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82 
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ID... .... ! ... . ... 2 ....... 3 .... . . .4... . . , .5. .  , , , .. 6... . ... 7.. , ., . .8.. .... .9.. ..,.IO 

K K  83 
KH RUNOFF FROA SUBBASIN 83 
BA 2 .5  
is Ir 81 
UD .88 

K K  B 
KII 
HC 4 

KK RE 
111 ROUTE B 
RK 4500 ,0389 ,050 

K K  C1 
KH RUNOFF F R M  SUBBASIN C1  
1A 1.91 
I S  0 BO 
UD .83 

II CZ 
KR RUNOFF FROR SUBBASIN C 2  
BA 1.68 
1s 0 79 
UD .94 

K K  C 
KA 
HC 3 

KK RC 

RX 2900 ,0414 ,050 

K K  D1 
KR RUNOFF FROR SUBBASIN Dl 
8A .524 
15 I 80 
UD .42 

K K  RDI  
f H  ROUTE D1 

COffBlllE RA. 81. B2. i B3 

COABlNE RB. C1. 6 CZ 

tn DOUTE c 

, RK 5400 ,061 ,050 

K K  D2 
K11 RUNOFF FROH SUBBASIN D2 
BB ,391 
LS 0 80 
UD .34 

TRAP 

TRRP 

TRAP 

300 

300 

100 

25 

5 

50 



LINE 

85 
86 
87 
88 
59 

90 
01 
92 

93 
94 
9s 

96 
97 
98 
99 
100 

101 
102 
103 

104 
105 
146 

IO7 
108 
109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
I20 
!21 
122 

!?3 
124 
125 
126 
127 
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ID...... ,1. ...... 2...,...3..... ..4 .... ... 5,......6..... ,. 7.......8...,...9......10 

K K  13 
K A  RUMOFF FRDA SUBBASIN D3 
RL ,753 
15 0 85 
UD .46 

K K  D 
K f l  
HC 9 

COIIRIWE RC. RDI. BZ. 6 03 

K K  RD 
K A  ROUTE D 
RK I600 ,0969 ,050 TRIP 300 15 

K K  El 
(A RUNOFF FROB E l  
RA ,495 
IS 0 87 
UD .93 

K K  E 
I11 COARINE RD L E l  
HC 2 

K K  RE 
KA ROUTE E 
RX 2560 ,0364 ,050 TRIP 300 50 

K K  F1 
111 RUNOFF FRON S U B B M N  F I  

IS 0 52 
UD .56 

in 1.05 

1t F 
K A  COABINE RE 6 F 1  
HC 7 

KK RF 
111 ROUTE F 
RK 3000 ,0467 ,050 IRLP 300 50 

IK 61 
K A  RUNOFF FROB SUlHI\SIN 61 
lb 1.26 
15 0 83 
l lD .62  
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L I N E  

128 
1 2 9  
130 

131  
132 
1 3 3  

134 
135 
1 3 6  
1 3 7  
138 

1 39 
140 
1 4 1  
142 
1 4 3  

144 
145 
1 4 6  

1 4 7  
1 4 8  
1 4 9  

150 
151 
152 
! 53 
154 

1 5 5  
156 
157 

158 
! 59 
1 6 0  

161 
162 
163 
164 
I65 

166 
!67  
! 68 
169 

ID .... ... 1...,,..2.. ..... 3  ....... 4.. ..... 5.......6.......?.......8. .,... .9......10 

K K  6 
KA 
tic 3  

COABlNf Rf, 61, (I 62 

K K  96 
Kfl  ROUTE 6 
RK 2 6 0 0  ,0346 ,050 

KX H1 
111 RUNOFF FROA SUBBASIN H1 
BA , 5 6 0  
IS 0 83 
UD . 4 2  

rK H I  
K A  RUNDFF FAOA SUBBASIN H2 
BL ,373 
t 5  0 90 
UD . 2 4  

K K  H 
K f l  
HC 3 

COHBINE R6, H1 I HZ 

K K  RH 
KA ROUTE H 
R K  9 4 0 0  ,0385 ,070 

K K  11 
Kl! RUNOFF FROA SUBBASIN I 1  
BA 1 .35  
LS 0 89 
UD ,55  

K K  I 
111 COABINE RH 6 11 
HC 2 

K K  R I  

RK 10000 , 0 4 1 0  ,050 
rn ROUTE I 

K K  J 1  
KA RUNOFF FRO! SUBBASIN J 1  
!A , 8 4 7  
I S  0 75  
UD .41  

[ K  J 
K A  COtlBINE 41 6 J! 
HC 7 

to 1 

TRAP 300 5 

lRBP 7 5  5 

TRAP 400  50 
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LINE 

170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

ID.......f...,...2.......3... .... 4.....,.5. .,.. .. 6 , . , . . . . 7 . . . , . . . 8 . . . . . . 9 , . .  ... 10 

K K  PET B 
KR DETENTION BASIH S I T E  
xn 
KI1 
KO 1 
RS 1 STOR -1 
SV 0 2.68 27.13 75.75 141.59 216.52 299.74 393.04 497,42 612.84 
SV 738.58 673.92 1018.86 1174.58 1343.32 1531.69 1746.05 1988.39 
SE 1002 1005 1010 1015 1020 1025 1030 1035 1040 1045 
SE 1050 1055 1060 1065 1070 1075 1080 1085 
SL 1007.5 20.97 .61 ,5  
55 1077.5 550 2.939 1.5 
12 

Soillrav elevation o f  1077.5 fl.: 62' d i a .  lor-level ~ u l l e l  oioe: 
s t o r m  c a o x i t v  o f  1636 a [  f t ,  



t t t t l : t t l t t t t t t : : t : t ~ t t t t l t t : t t t t t : : t t ~ l t  
t t 
t FLOOD HYDROGRAPH PACKAGE (HEC-11 t 

SEPTEHBER 1990 ? 
VERSION 4.0 t 

t RUN DATE 05/30/1996 TIHE 17:02:44 I 
t t 
ttttttttttt::ttt:ttt~t::tt:::t:l:t:t::::t 

0 ;  t t 

t t t t t t : t t t t t t t t t t t t t l t t ~ l l ? t ~ t : : t t t ~ t t :  
? t 
t U.S. ARllY CORPS Of ENGINEERS t 
t HYDROLOGIC ENGINEERING CENTER t 
1 609 SECOND STREET t 
t DAVIS. CALIFORNIA 95616 t 
t 19161 756-1104 t 
t t 
t t t t t t: t: t t t t: t: t~::~t$tt l~:::;t t1:11:t  

HIKO SPRINGS MASH f I L E :  l00HIKO DATE: 7-22-94 
100 YEAR FREGUENCY 6-HOUR STORA Der CCRfCD HCIDDH 
SDN 5. D A N  .79 
Orieinallv t r e a t e d  by  Royle Enoineerino f o r  CCRfCD 

6 s  H i k o  SDriDps/Unnared Yash f a c i l i t i e s  Plan. 
TLAGs r o d i f i e d  by Tir SutkD Der CCRfCD H E I D D I .  
E d i t e d  by B l a c k  6 V e a l c h  f o r  desion o f  H i k o  Sorinos Detenti:- !&sin. 

10 IO o u r p u i  CONTROL VARIABLES 
IPRNT 5 P R I N T  CONTROL 
IPLOT 0 PLOT COWTROL 
a m L  0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T I R E  MIA 
NHIN 5 HIMUTES I N  COIPUTATION INTERVAL 

I D A T E  1 0 STARTING DATE 
I T I A E  0000 STARTING TINE 

NR 300 MURER Of HYDROGRAPH ORDINlTES 
NDDATE 2 0 ENDIN6 DATE 
NDTIHE 0055 ENDING T I N E  
ICENT 19 CENTURY HARK 

COHPUTATION INTERVAL .OB HOURS 
T O T A L  TlnE RASE 29.92 HOURS 

ENGLLSH UNI IS  
DRAINAGE AREA SUUARE H I L E S  
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET 
fLOY CUBIC FEET PER SECOND 
STORAGE VOLUHE ACRE-fEET 
SURF ACE ARE A ACRES 
TE APERATURE DEfiREES fAHllENHEIT 

JP AULTI-PLAN OPTION 
NPLAN 1 NUABER Of PLANS 

JR HULTI-RATIO OPTION 
8A!IOS Of PAfCIPITATION 
.79 

ttttttttt&tttt 
f t 



169 K D  DUJPUJ CDNJRDL Y A A I A B L E S  
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
USCLL 0. HYDROGRAPH PLOT SCBLf 

168 HC HYDROGRAPH CORBINATJDN 
I c o w  2 NUIBER OF HYDROMbPHS TO COIBINE 

HYDR06RAPH A T  S T A T I O #  J 
SUR CF 2 HIDROGRAPHS 

PLAN 1, R A T I O  = .79 

DA NOH HRRN ORD 

1 
1 e 1 

I 
1 
1 
1 
I 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
I 

I 
1 

I 

I 
1 0 1 

0000 I 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 1 1  
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 I7 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0230 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 52 
0240 33 
0245 34  

OD0 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 
0320 4 1  
0325 42 .--. ,- 

1 
flOY 1 96 RON HRBN DAD 

t 
0. t I 
0. 1 I 
0. 1 I 
0. t 1 
0. t 1 
0. 1 1 
0. t 1 
0. 1 1 
0. 1 I 
0. 1 1 
0. 1 1 
0. t I 
0. 1 1 
1. I 1 
I .  1 1 
2, t I 
8. t 1 
16. t 1 
25. 1 I 
40. t 1 
61. t 1 
83. t 1 
112. 1 1 
144. 1 1 
179. t I 
222. 1 1 
264. 1 1 
319. 1 I 
378. t 1 
435. 1 I 
485. ? 1 
534. t 1 
605. 8 I 
683. 1 1 
750. t I 
818. $ 1 
877. 1 1 
939, t 1 

1008. 1 1 
1097. t 1 
1211. t 1 
1398. t 1 . . (  . . 

0615 76 
0620 77 
0625 78 
0630 79 
0635 80 
0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
0745 94 
0750 95 
0755 96 
OB00 97 
0805 98 
OB10 99 
OB15 !DO 
0820 101 
0825 IO? 
0930 103 
OR35 104 
$840 105 
0845 !Ob 
0850 107 
0855 108 
0900 109 
0905 1 ! 0  
0910 1 1 1  
0911 112 
0920 113 
0925 114 
0930 11s 
0935 116 
0940 117 
.?,? * . -  

t 
F L O Y  1 DA ION HRlN ORD 

t 
4262. 1 I 
3998. t 1 
3731. 1 I 
3461. t 1 
3194. t 1 
2935, t I 
2686. t 1 
2454. 1 1 
2239. t 1 
2040. 1 1 
1858. t 1 
1699. 1 1 
1551. t 1 
1417. t 1 
1299. t 1 
1188. t 1 
1091. 1 1 
1000. 1 1 
919. t 1 
844.  1 1 
777. t 1 
715. 1 ! 
659. 1 1 
608, I 1 
562, t 1 
518, 1 1 
480. 1 1 
442. 1 1 
411. 1 1 
380. f 1 
354, t 1 
330. 1 1 
306. ? I 
286. t 1 
266. 1 1 
247. 1 1 
231. ! 
215. t 1 
200. t ! 
168. t 
!7b. t I 
165. 1 I 
, < :  . , 

1230 I51 
1235 152 
1240 153 
1245 154 
1250 135 
1255 156 
1300 157 
1305 158 
1310 159 
1315 160 
1320 161 
1325 162 
1330 163 
1335 164 
1340 165 
1345 166 
1350 167 
1355 168 
1400 I69 
1405 170 
1410 171 
1415 172 
1420 173 
1425 174 
1430 175 
1435 176 
1 4 4 0  177 
1445 178 
1450 179 
1455 180 
1500 181 
1505 182 
1510 183 
1515 184 
1520 I85 
1525 186 
1530 187 
1535 188 
1540 189 
1545 190 
1550 191 
1555 192 
# I . ,  ..). 

t 
FLOY 1 DA NON HRlN ORD 

1 
29. 1 1 
28. 1 1 
27. t 1 
26. t I 
25. t 1 
24, t 1 
23. t 1 
22. 1 1 
21. 1 I 
21. 1 1 
20. t 1 
19. 1 1 
19. t 1 
18. t 1 
17. 1 I 
17. a 1 
16, t 1 
16. t 1 
15. t 1 
15. 1 1 
14, t 1 
14. t 1 
13. 1 1 
13. t 1 
13. 1 1 
12. t 1 
12. ? 1 
12. 1 1 
!I. t 1 
11. 1 1 
!l. 1 1 
10. t I 
10. 1 1 
10. 1 1 
10. t 1 
9. 1 1 
9. 1 : 
9. 1 1 
9. 8 1 
8. t 1 
8. t 1 
8. 1 1 
1 . .  

I845 226 
1850 227 
1855 228 
1900 229 
1905 230 
1910 231 
1915 232 
1920 233 
1925 234 
1930 235 
1935 236 
1940 237 
1945 238 
1950 239 
1955 240 
2000 241 
2005 242 
2010 243 
2015 244 
2020 245 
2025 246 
2030 247 
2035 248 
2040 249 
2045 250 
2050 251 
2055 252 
2100 253 
2105 254 
2110 255 
2115 256 
2120 257 
2125 258 
2130 259 
2135 260 
2140 261 
2145 262 
2150 263 
2155 264 
2200 265 
2205 2 b b  
2210 267 
? ? * :  *,” 

FLOY 

4. 
4. 
4 ,  
4. 
4 ,  
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3, 
3. 
3. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 
2,  
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2 ,  

7 ‘ *  



1 
1 e 1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

0345 46 
0350 47 
0355 48 
0400 49 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 5 5  
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 

3177, I 1 
4047. t 1 
5035. t 1 
6088. t 1 
6968. t 1 
7644. t 1 
8034. 1 1 
8229. t 1 
8282, t 1 

8255. t 1 
8212. 1 1 
8176. 1 1 
8148. t 1 
8115. t 1 
8063. t 1 
7998. t 1 
7925. t 1 
7840. 1 1 
7725. 1 1 
7563. t 1 
7345. : 1 
7076. t 1 
6768, t 1 
6433. t 1 
6084. t 1 
5737. t 1 
5406. t 1 
5095, t 1 
4804. 8 1 
4529. t 1 

t 

1000 121 
1005 122 
1010 123 
101s 124 
1020 125 
1025 126 
1030 127 
1035 128 
1040 129 
1045 130 
1050 131 
1055 132 
I100 133 
1105 134 
1110 135 
1115 136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
I 1 4 5  142 
1150 143 
1155 144 
1200 145 
1205 146 
1210 147 
1215 148 
1220 149 
1225 150 

129, 1 1 
122. t 1 
115. t 1 
109. t 1 
102. t 1 

97. 1 
93. t 1 
88. t 1 
84. t 1 
80, t 1 
75. t ! 
71, t 1 
67. t 1 
63. I 1 
60. t 1 
57. F 1 
54. t 1 
52. t 1 
49. t 1 
47. t 1 
45. t 1 
43. t 1 
41. t 1 
39. 1 1 
38. t 1 
36. t 1 
34. t 1 
33. 1 1 
31. t 1 
30. t 1 

t 

1615 196 
1620 197 
1625 198 
1630 199 
1635 200 
1640 201 
1645 202 
1650 203 
1655 204 
1700 205 
1705 206 
1710 207 
1715 208 
1720 209 
1725 210 
1730 211 
1735 212 
1740 213 
1745 214 
1750 215 
1755 216 
1800 ?17 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 

7. 8 1 
7. t 1 
7. t 1 
7. 1 1 
7. t 1 
6 .  t 1 
6. F 1 
6. t 1 
6. t 1 
6. t 1 
6. t 1 
6. t 1 
6. t 1 
5. t 1 
5. t 1 
5, t 1 
5. t 1 
5.  1 1 
5. t 2 
5. 1 2 
5. 1 2 
5. t 2 
4 ,  t 2 
4.  1 2 
:, t 2 
4 .  t 2 
4.  t 2 
4 ,  t 2 
4.  t 2 
4. t 2 

I 

2230 211 
2235 272 
2240 273 
2245 2?4 
2250 275 
2255 276 
2300 277 
2305 278 
2310 279 
2315 2811 
2320 281 
2325 282 
2330 283 
2335 284 
2340 285 
2345 286 
2350 287 
2355 288 
0000 289 
0005 290 
0010 291 
001 5 292 
0020 293 
0025 294 
0030 295 
0035 296 
0040 297 
0045 298 
0050 299 
0055 300 

1 

7 

7 

& I  

L .  

A I  

2. 
2. 
2, 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
1. 
I .  
1. 
1. 
1. 
1. 
1. 
1, 
1. 
1. 
1. 
1. 
!*  
1. 
1. 
1. 

PEAK FLOY T I N E  N l X l N U N  AVERAGE fLOY 
(CFS)  (HR) 6-HR 24-HR 72-HR 24.92-HR 
8282. 4.42 (CFS) 3744. 971. 935. 935. 

(INCHES1 1,816 1.883 1.883 1.883 
( A C - F T )  1857. 1925, 1925. 1925. 

CUflULATIVE AREA 19.17 SQ N I  

t l t  ttt  ttt  ttt ttt t l t  ttt $11 111 ttt stt ttl ttt ttt !tt  11: ttt 11; 1::  ttt '11 ttt tlt  111 1st ttt 11: tat ttt ttt  ttt t t t  It$ 

t l t t l t t t t t t ? t t  
t t 

170 K K  I DET B t 
t t 
t ttttttttttttt  

174 K O  OUTPUT CONTROL VARIABLES 
I P l N T  1 PRINT CONTROL 
IPlOT C PLOT CONTROL 
aSFAL 6. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING D A T A  

175 R5 STORAGE ROUTING 
NSTPS 1 WUABER Of SUBREACHES 

ITYP STOR TYPE OF I M I T I A L  CONDITION 



176 SV 

178 SE mi 
180 SL 

STORAGE .O 2.7 27.1 75.8 141.6 216.5 299.7 393.0 497.4 612.8 
738.6 875.9 1018.9 1174.6 1343.3 1531.7 1746.1 1988.3 

ELEVATION 1002.00 1005.00 1010.00 1015.00 1020.00 1025.00 1030.00 1035.00 1040.00 1045.00 
1050.00 1055.00 1060.00 1065.00 1070.00 1075.00 1080.00 1085.00 

LOU-LEVEL OUTLET 
ELEVL 1007.50 ELEVATIOW AT CENTER O f  OUTLET 
CllREA 20.P7 CROSS-SECTIONAL AREA 

COUl .61 COEf f lC IENT 
EXPL .50 EXPONENT O f  HEAD 

181 5s S P I L t Y A l  
CREL 1077.50 SPlLLYAY CREST ELEVATION 

COUY 2.94 Y E I A  C O E f f I C I E N T  
E X P Y  1.50 EXPONENT O f  HEAD 

SPYID  550.00 S P l l L Y A Y  Y I D T H  

COHPUTED OUTfLDY-ELEVATIOW DATA 

OUTFLOY .oo .OO 169.02 190.92 219.35 257.72 312.36 396.41 542.34 858.32 
ELEVATION 1002.00 1007.50 1010.23 1010.96 1012.07 1013.81 1016.77 1022.43 1035.45 1077.50 

OUTfLOY 892.86 1128.77 1764.60 2999.50 5031.27 8059.63 12281.89 17898.24 25106.23 34104.37 
ELEVATION 1077.58 1077.80 1078.18 1078.70 1079.38 1080.20 1081.38 1082.30 1083.58 1085.00 

CONPUTED STORAGE-OUTfLOY-ELEVATION DATA 

STORAGE .OO 2.68 14.90 27.13 29.21 36.50 47.27 64.19 75.75 99.07 
OUTfLOY .oo n o 0  .OO 162.21 169.02 190.92 219.35 257.72 180.95 312.36 

ELEVATIOW 1002.00 1005.00 1007.50 1010.00 1010.21 1010.96 1012.07 1013.81 1015.00 1016.77 

STORAGE 141.59 178.02 216.52 299.74 393.04 402.38 497.42 612.84 738.58 873.92 
OUTfLOY 362.71 396.41 429.16 486.62 537.98 542.34 584.85 628.23 668.80 707.05 

ELEVATION 1020.00 1022.43 1025.00 1030.00 1035.00 1035.45 1040.00 1045.00 1050.00 1055.00 

STORAGE 1918.86 1174.58 1343.32 1531.69 1638.87 1642.14 1651.83 1667.93 1690.46 1719.40 
OUTfLOY 743.33 777.92 811.04 842.86 858.32 892.86 1128.77 1764.60 2999.50 5031.27 

ELEVATION 1060.00 1065.00 1070.00 1075.00 1077.50 1077.58 1077.80 1078.18 1078.70 1079.38 

STORAGE 1746.05 1755.90 1803.13 1857.61 1919.35 1988.34 
OUTfLOY 7263.10 8059.63 12281.89 17898.24 22106.23 34104.37 

ELEVATION 1080.00 1080.20 1081.18 1082.30 1083.58 1085.00 

HYDROGRAPH AT S T A T I O #  DE1  B 
PLAN 1, RATIO . 7 9  

t t t t ;$t t t t t t t t t t t t t t ; l : :s;  t : t ~ t t t t t r t l t t t t t t t t ~ ~ ! t t t t : t : ? t t t t ~ t ~ t ! t ~ t t t t : t t t ~ t ~ t t t ~ t ~ : ~ ~ t ~ t t t t t t ~ t ~ ~ t l t t t ~ t t l ~ $ ~ t t t ~ ~ t ; t t t ~ ~ t ~ t t ; ~ t  
t t 

D A  llON HRHW ORB CUTf lOY STORAGE STASE t DA H O W  H R M  ORD OUTFLDY STORAGE STAGE t DA HUN HRNN ORD OUTfLOY STORAGE STAGE 
t t 

! 0000 i 0, !4.9 1007.5 1 1 0820 101 849. 1572.0 1075.9 I 1 1640 201 755. 1071.7 1061.7 
1 0005 2 9, 14.9 1007.5 * 1 0825 102 848. 1569.6 1075.9 t 1 1645 202 754. 1066.6 1061.5 

0010 3 0. 14.9 1007.5 t 1 0830 103 848. 1566.9 1075.8 t l 1650 203 753. 1061.4 1061.4 
1 0015 4 0. !4.9 1007.5 t 1 0835 104 848. 1564.0 1075.8 t 1 1655 204 752. 1056.3 1061.2 
1 0920 5 9. 14.9 1007.5 t 1 0840 105 847. 1560.9 1075.7 t 1 1700 205 751. 1051.2 1061.0 
1 0025 5 0. 14.9 1007.5 t 1 OR45  106 847. 1557.6 1075.6 t 1 1705 206 749. 1046.0 1060.9 

0. 14.9 1007.5 ! 1 OR50 107 846. 1554.2 1075.5 1 1 1110 207 748. 1040.9 1060.7 1 0030 7 
I .  - .... . 1 . ..<. 4 . e  ". , r . .  . . . ' 1  * I , * T S Y  *." ' I ,  ~ ( L , n  ~ ..-. - 



1 
*, 1 1 

! 
! 
1 
I 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
! 
1 0 1 

1 

1 

I 

1 
1 0 1 

0950 1 1  
0055 12 
0100 13 
0105 14 
0110 1s 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 
0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
0345 46 

0355 48 
0400 49 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0490 57 
0445 58 
0450 59 
0655 60 
0500 61 
0505 62 
0510 63 
0515 64 
052C 5 5  
0525 66 
1530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 

0350 47 

a. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
3. 
6. 
10. 
15. 
22. 
32 s 

43. 
57. 
73. 
92. 
115. 
140. 
164. 
171. 
179. 
189. 
199. 
209. 
220. 
231. 
243. 
255. 
268. 
282 * 
293. 
307. 
324, 
344. 
369. 
396. 
426. 
456. 
488. 
516. 
543. 
567. 
590. 
610, 
629. 
646. 
662. 
678. 
692. 
706. 
719. 
731, 
745. 
753. 
763. 
772. 
781 I 
788 I 
795. 
802. 
808, 

14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
19.9 1007.5 t 1 
14.9 1007.5 t 1 
15.9 1007.5 t 1 
15.0 1007.5 t 1 
15.2 100?,6 t 1 
15.3 1007.6 t 1 
15.6 1007.7 t 1 
16-1 1007.7 t 1 
16.6 1007.8 t 1 
17.3 1008.0 t I 
18.2 1008.2 t 1 
19.2 1008.4 t 1 
20.4 1008.6 t 1 
21.9 1008.9 t 1 
23.5 1009.3 t 1 
25.5 1009.7 t 1 
27.6 1410.0 t 1 
29.9 1010.3 t 1 
32.7 1010.6 I 1 
35.8 1010.9 t 1 
39.4 1011.3 t 1 
43.4 1011.7 t 1 
47.8 1012.1 t 1 
52.5 1012.6 t 1 
5 7 . t  1013.1 t 1 
$3.1 1013.7 t 1 
59.2 1014.3 t 
76.3 1015.0 
84.9 1015.7 I 1 
95.4 10!6.5 I 1 
108.7 1017.5 t ! 
126.0 1018.8 t 1 
148.4 1020.5 8 1 
177.2 1022.4 I 1 
212.e 1024.8 I 1 
254.7 1027.3 t I 
301.8 1030.1 t 1 
352.3 1032.8 t 1 
404.7 1035.6 t I 
457.7 1038.1 t 1 
510.7 1040.6 t 1 
563.2 1042.9 t 1 
615.4 1045.1 t 1 
667.2 1047.2 t 1 
718.7 1049.2 t 1 
769.8 1051.2 t I 
8?0.4 1053.0 t 1 
870.4 1054.9 * ! 
919.8 1056.6 t 1 
968.4 1058.3 1 
1016.0 1059.9 8 ! 
1062.2 1061.4 1 1 
1106.6 1062.8 1 
1149.0 1064.2 t 1 
1189.1 1065.4 t 1 
1226.8 1066.5 t I 
1262.1 1067.6 t 1 
1294.9 1068.6 I 1 
1325.5 1069.5 t 1 

0910 1 1 1  
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 
1000 121 
1005 122 
1010 123 
1015 124 
1020 125 
1025 126 
1030 127 
1035 128 
1040 129 
1045 130 
1050 131 
1055 132 
1100 133 
1105 134 
! ! ! O  135 
1115 136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
1145 142 
!I50 143 
1155 144 
1200 145 
1205 146 
1210 147 
1215 148 
1220 149 
1225 150 
1230 151 
1235 152 
1240 153 
1245 154 
1250 155 
1255 156 
1300 157 
1305 158 
i310 159 
1315 160 
1320 I61 
1325 162 
1330 163 
1335 164 
1340 165 
1345 166 
1350 167 
1355 168 
1400 169 
1405 170 
1410 171 
1 4 1 5  172 
1420 173 

8 4 4 .  
843. 
843. 
842. 
841 * 
840. 
840. 
839. 
838, 
837. 
836, 
836. 
835. 
834. 
833. 
832. 
831. 
830. 
830. 
829. 
828 * 
827. 
826. 
825. 
824. 
823. 
823. 
822 * 
921. 
820. 
819. 
818. 
817. 
816. 
81 5. 
814. 
814. 
813. 
812. 
811. 
810. 
809. 
808. 
807. 
805. 
e04. 
803. 
802. 
8C1. 
800, 
799. 
798. 
797. 
7P6. 
795. 
794 * 
193. 
792. 
791. 
!90. 
789. 
788. 
787. 

1538.8 1075.2 t ! 
1534.6 1075.1 t 1 
1530.3 1071.0 t 1 
1526.0 1074.8 t 1 
1521.5 1074.7 t 1 
1517.0 1074.6 1 1 
1512.4 1074.5 t 1 
1507.7 1074.4 t 1 
1503.0 1074.2 t 1 
1498.2 1074.1 t 1 
1493.3 1074.0 t 1 
1488.4 1073.9 t 1 
1483.5 1073.7 t I 
1478.5 1073.6 t 1 
1473.5 1073.5 t 1 
1468.4 1073.3 t 1 
1463.4 1073.2 t I 
1458.3 1073.1 t 1 
1453.1 1072.9 t 1 
1448.0 1072.8 t I 
1442.8 1072.6 t I 
1437.6 1072.5 t 1 
1432.4 1072.4 t 1 
1427.2 1072.2 t ! 
1421.9 1072.1 1 1 
1416.7 1071.9 $ 1 
1411.4 1071.8 t ! 
1406.1 1071.7 t 1 
1400.8 1071.5 t 1 
1395.5 1071.4 t I 
1390.1 1071.2 1 1 
1384.B 1071.1 I 1 
!379,4 1071.0 t I 
1374.1 1070.8 t 1 
1368.7 1070.7 t 1 
1363.4 1070.5 t 1 
1358.0 1070.4 t 1 
1352.7 1070.2 I 1 
1347.3 1070.1 t 1 
1341.9 1070.0 t 1 
1336.5 1069.8 t I 
1331.2 1069.6 t 1 
1325.8 1069.5 t 1 
1320.4 1069.3 1 1 
1315.0 1069.2 t 1 
1309.6 1069.0 t 1 
1304.3 1068.8 t 1 
1298.9 1068.7 t 1 
1293.5 1068.5 t 1 
1288.2 1068.4 * 1 
1282.8 1068.2 1 1 
1277.4 1068.0 t 1 
1272.1 1067.9 t 1 
!266.7 1067.7 t 1 
1261.3 1067.6 ? 1 
!256,C 1067.4 t I 
1250.6 1067.3 t 1 
1245.3 1067.1 8 1 
1239.9 1066.9 t 1 
1234.6 1066.8 t 1 
1229.3 1066.6 t 1 
1223.9 1066.5 t 1 
1218.6 1066.3 ! I 

1730 211 
1735 212 
1740 213 
1745 214 
1750 215 
1755 216 
1800 217 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 
I845 226 
1850 227 
1855 228 
1900 229 
1905 230 
1910 231 
I915 232 
1920 233 
1925 234 
1930 235 
1935 236 
1940 237 
1945 238 
1950 239 
1955 240 
2000 241 
2005 242 
2010 243 
201 5 244 
2020 245 
2025 246 
2030 247 
2035 248 
2040 249 
2045 250 
2050 251 
2055 252 
2100 253 
2105 254 
2110 255 
2115 256 
2120 257 
2125 258 
2130 259 
2133 260 
2140 261 
2145 262 
2150 263 
2155 264 
2200 265 
2 0 5  266 
2210 267 
2215 268 
2220 269 
2225 270 
2230 271 
2235 272 
2240 273 

744. 1020.5 1060.1 
742. 1015.4 1059.9 
741. 1010.4 1059.7 
740. 1005.3 1059.5 
739. 1000.2 1059.4 
737. 995.2 1059.2 
736. 990.1 1059.0 
735. 985.1 1058.8 
734. 980.1 1058.7 
732. 975.1 1058.5 
731, 970.0 1058.3 
730. 965.0 1058,1 
729. 960.0 1058.0 
727. 955.1 1057.8 
726. 950.1 1057.6 
725. 945.1 1057.5 
724. 940.2 1057.3 
722. 935.2 1057.1 
721. 930.3 1056.9 
720, 925.3 1056.8 
719. 920.4 1056.6 
717. 915.5 1056.4 
716. 910.6 1056.3 
715. 905.6 1056.1 
714. 900.7 1055.9 
71;. 895.9 1055.8 
711. 891.0 1055.t 
710. 886.1 1055.4 
709. 881.2 1055.3 
708. 876,4 1055.1 
706. 871.5 1054.9 
705. 866.7 1054.7 
?04. 861.9 1054.6 
702. 857.0 1054.4 
701. 852.2 1054.2 
700, 847.4 1054.0 
698. 842.6 1053.8 
697. 837.8 1053.7 
696. 833.1 1053.5 
694. 828.3 1053.3 
693. 823.5 1053.1 
691. 818.8 1053.0 
690. 814.0 1052.8 
689. 809.3 1052.6 
687. 804.6 1052.4 
686. 799,9 1052.3 
685. 795.2 1052.1 
683. 790.5 1051.9 
682. 785.8 1051.7 
681. 781.1 1051.6 
680. 776.4 1051.4 
678. 771.8 1051.2 
677. 767.1 1051.1 
676. 762.5 1050.9 
674. 757.8 1050.7 
673. 753.2 1050.5 
672. 748.6 1050.4 
670. 744.0 1050.2 
669. ?39.4 1050.0 
668. 734.8 1049.9 
666. 730.2 1049.7 
665. 725.7 1049.5 
663. 721.1 1049.3 



I 
1 

(* 1 

1 
1 
1 
1 
1 
1 
1 
! 
1 
1 
! 
I 
1 

0620 77 925. 1428.0 1072,? 1 ! 1440 177 
0625 78 8?9, 1448.9 1072.8 t 1 1445 178 
0630 79 832. 1468.; 1073.3 1 1 1450 179 
0635 80 835. 1485.1 1073.8 t J 1455 180 
0640 81 838. 1500.5 1074.2 t 1 1500 181 
0645 82 840, 1514.1 1074,5 1 1 1505 182 
0650 83 842. 1526.0 1074.8 t 1 1510 183 
0655 8 4  844. 1536.3 1 0 X 1  1 1 1515 184 
0700 85 845. 1545.2 1075.3 t 1 1520 185 
0705 fl6 846. 1552.8 1075.5 t 1 1525 186 
0710 87 847. 1559.3 1075.6 t 1 1530 187 
0715 88 848. 1564.6 1075.8 t 1 1535 188 
0720 89 848. 1569.0 1075.9 t 1 1540 189 
0725 90 849. 1572.5 1076.0 t 1 1545 190 
0730 9 1  849. 1575.2 1076.0 t I 1550 191  
0735 92 849. 1577.2 1076.1 t 1 1515 192 
0740 93 950. 1578.6 1076.1 t 1 1600 193 
0745 94 850. 1579.3 1076.1 I I 1605 194 
0750 9 5  950. 1579.6 1076.1 I 1 1619 195 
0755 96 850. 1579.3 1076.1 $ 1 1615 196 
0900 97 550. 1578.6 1076.1 1 1 1620 197 
0805 98 849. 1577.5 10?6.1 1 1 1J23 198 
0810 99 849. 1576.0 1076.0 t 1 1630 199 
0815 IO0 849. 1574.2 10?6.0 t 1 !635 200 

r 

782. 
781. 
780. 
779. 
778. 
77?. 
776. 
775. 
774. 
772. 
771. 
770. 
769. 
7 t 8 .  
?57. 
765. 
764. 
753. 
762. 
761, 
760. 
759. 
757. 
756. 

1197.4 1065.7 I 1 2300 277 
1192.0 1065.5 1 I 2305 278 
1186.7 1065.4 1 1 2310 219 
1111.5 1065.2 t 1 2315 280 
1176.2 1065.0 t 1 2320 281 
1170.9 1064.9 t 1 2325 282 
1165.6 1064.7 t 1 2330 283 
1160.3 1064.5 t 1 2335 284 
1155.1 1064.4 t 1 2340 285 
1149.8 1064.2 1 1 2345 286 
1144.6 1064.0 t 1 2350 287 
1139.3 1063.9 t 1 2355 288 
1134.1 1063.7 I 2 0000 289 
1128.8 1063.5 t Z 0005 290 
1123.6 1063.4 4 7 0010 291 
1118.4 1063.2 t 2 0015 292 
1113.2 1063.0 1 2 0020 293 
1106.0 1062.9 t 2 0025 294 
1102.8 1062.7 t 2 0030 295 
1097.6 1062.5 1 2 0035 2P6 
1092.4 1062.4 I 2 0040 297 
1087.1 1062.2 t 2 0045 298 
1092.0 1062.0 t 2 0050 299 
1076.9 1061.9 t 2 $055 300 

t 

657.  703.0 1048.6 
656. 698.4 1048.4 
654, 693.9 1048.2 
653. 689.5 1048.0 
652. 685.0 1047.7 
650. 680.5 1047.7 
649. 676.0 1047.5 
647. 671.6 1047.3 
646. 667.1 1047.2 
644. 662.7 1047.0 
643. 658.3 1 0 4 6 , l  
641. 653.9 1046.6 
640. 649.5 1046.5 
639. 645.: 1046.3 
637. 640.7 1046.1 
636. 636.3 1045.9 
634. 632.0 1045.8 
633. 527.6 1045.6 
632. 623.3 1045.4 
630. 618.9 1045.2 
629. 614.6 1045.1 
627. 610.3 1044.9 
626. 606.0 1044.7 
624. 601.7 1044.5 

t ; ; t t t ; ; ~ t ; t ; t t ; r t ; ; ; ; t t r ; ~ t t ; ~ ; i r ; t t t t t ; ~ t t ~ ; ; ; t t ; ~ ; ~ ~ ; a ~ t i ; ~ ~ t t t t t ; ~ t t t ; t t t t i ; ; ~ ~ t t t t ~ t t t t t t t t t ; t t t ; t t t ; t t ; ; t ; ; t t t t ~ ; t t ; t t ~ t i t t ~ ~  

PEIlK FLOW !!!E l lAXlHUA AVERAGE FLDY 
!CFSl (HR! 6-4R 24-HR 72-HR 24.92-HR 

850. 7.83 I U S )  837, 575. 650. 650. 
( INCHES) ,406 1.309 1.309 1,309 

LAC-FTI 415. 1338, 1338. 1338. 

PEAK STORAGE Tin[ AAXIHUB AVERA6C STORA6E 
IAC-FTI IHR)  6-HR 24-HR 72-HR 24.92-HR 

!580. 7.83 1497. 969. 934. 934. 

PEAK STAGE T l B E  nnxInun AVERAGE sTA6E 
(FEE11 IHR)  6-HR 24-HR 72-HR 24.92-HR 

1076.12 7.83 1074.03 1055.39 1053.62 1053.62 

CURULATIVE AREA : 19.17 SQ HI 



PEAK FLOY AND STAGE IEMD-Of-PERIOD) S U I H A R I  fOR AULTIPLE PLAM-RATIO ECONOAIC COAPUTATIONS 
FLOYS I M  C W C  FEET PER SECOMD. AREA IM SRUARE A ILES 

TIHE To PERK IN HOURS 

R A I I O S  APPLIED TO PRECIP ITAT ION 
R A T I O  1 

8 79 
O P E R ~ T I O M  STATI I IH  

HYDROGRAPH AT A 1  

ROUIED TO R A  

AREA PLAM 

1 2 0 2 .  
4 . 2 5  

2 . 1 3  1 FLOY 
T I M  

1 2 0 0 ,  
4 ,33  

HYDROGRRPH A T  B1 780. 
3 , 8 3  

ROUTED 10 RE1 

HYDROGRAPH A i  82 

1.08 1 FLOY 
TIHE 

773. 
4 .42  

.61 1 F l O Y  
T I H E  

4 4 2 .  
3 . 8 3  

ROUTED T O  R82 .A1 I fl0Y 
TIHE 

4 3 5 .  
4 . 2 5  

2 . 5 0  1 FLOY 
T I H E  

1202. 
4 . 3 3  

HYDROGRdPH A T  83 

4 COHBIMED GT B b . 9 2  1 F1OY 
TIRE 

3556. 
4 . 4 2  

ROUTED 10 RB 6 . 9 2  1 f!OY 
TIHE 

359!  8 

4.50  

HrDROGRbPH AT C !  1.91 1 F L O Y  
TI!€ 

9!4. 
4 , 2 5  

HYDROGRRPH A T  CZ 1.66 1 fLOY 
TInE 

717. 
4 . Q  

5124.  
4 . 4 2  

10.51 1 F I O Y  
T I R E  

ROUTED TO RC 5107. 
4 .50  

HIDROGSAPH 4 1  9! 355 .  
3.83 

ROUTED a,! 351. 
4.00 

.:o ! FLOY 
T I H E  

225. 
: a 7 5  

. 75  1 FlOY 
T I R E  

589. 
3.83 



ROUTED TU 

2 CORBINED A T  

ROUTED IO 

HYDROGRAPH A T  

2 CURBIMED A T  

HYDROGMPH A T  

HYDROGRAPH A T  

3 COHBINED A T  

ROUTED TO e 
HYDROGRAPH b r  

HYDROGRAPH A T  

3 CORBINED A T  

ROUTED TO 

HYDROGRAPH nr 

2 COHBINED A T  

ROUTED TU 

HYDROGRAPH A T  

0, 2 CUABIMED BT 

ROUTED TO 

RD 

El 

E 

RE 

F1 

F 

A f  

61 

62 

6 

R6 

H1 

H2 

H 

RH 

I1 

I 

R I  

J 1  

J 

DE1 B 

12.09 

.50 

12.58 

12.58 

1.08 

15.66 

13.66 

1.36 

1.02 

16.04 

16.04 

.56 

* 37 

16.98 

16.98 

1.35 

18.33 

18.33 

e 8 5  

19.17 

19.17 

1 i l U Y  
T I R E  

1 fL0Y 
T I R E  

1 F L O Y  
T I R E  

1 FLOY 
T I H E  

1 f L 0 Y  
T I R E  

1 f l 0 Y  
T I R E  

1 f l 0Y  
T I H E  

1 fLOY 
T I R E  

1 FLOY 
T I R E  

1 f l 0 Y  
T I R E  

1 f L O Y  
T I R E  

1 FLOY 
T I R E  

1 FLOY 
T I R E  

1 f L D Y  
T I R E  

1 fLOY 
T I H E  

1 f l0Y 
T I H E  

1 R O Y  
T I R E  

1 FLOY 
T I R E  

i FLOY 
T I R E  

1 FLOY 
T I R E  

1 flOY 
T I H E  

5632. 
4.50 

424. 
3.83 

5801. 
4.50 

5780. 
4.50 

687. 
3.92 

6189. 
4.50 

6162. 
4.58 

855, 
4.00 

869. 
3.83 

7117. 
4.50 

7115. 
4.50 

424. 
3.83 

441. 
3.58 

7381. 
4.50 

7377. 
4.58 

1096. 
3.92 

8067. 
4.33 

8063. 
4.42 

469. 
3.83 

8282. 
4.42 

850. 
7.83 



S U M M Y  OF KINERATIC MAVE - IIUSKINGUII-CUNGE ROUTING 
(FLOY I S  DIRECT RUNOFF Y I T H O U T  BASE F l O Y I  

INTERPOLlTED T O  
COMPUTATION INTERVAL 

ISTAP ELEMENT D T  PEAK T INE TO VOLURE 01 PEAK T IME TO VOlUllE 
PEAK PEAK 

FOR PLAN 1 RATIO: .79  
!A MAR 1.72 1201.89 258.42 1.59 5.00 1199.66 260.00 1.59 

CONTINUITY SUMRARY IbC-FTI - IYLDY. .231ZE+03 EXCESS: .OOOOE+OO OUTFLDY: .2313E+03 B l S I N  S I O R A G E r  ,1725E-03 PERCENT ERROR. . O  

FOR PLAN = 1 R A T I O =  .79 
RBI M # E  5.00 777.14 265.86 1.97 5.00 773.15 265.00 1.97 

CONTINUITY SUMMARY ( A C - f l )  - INFLOM~ .1128E+O3 EXCESS: .0000E+OO OUTFLDY: .1134E+03 B A S I N  STORAGE. ,7786E-01 PERCENT ERROR. -,6 

fOR PLAN 1 RATIO:  .79 
RB2 MANE 4.79 938.38 255.85 1.89 5.00 934.65 255.00 1.89 

CONTINUITY SURAARY I N - F T )  - INFLOY. .6118E+02 EXCESS= .0000E+00 OUTFLOY= .6143E+02 BASIN STORAGE: ,14711-01 PERCENT ERROR: -.4 a 
FOR PLAN = 1 R A T I O =  .79 

RB IIANf 2.53 3551.09 268.09 1.75 5.00 3591.34 270.00 1.75 

CONTINUITY SURRARY (AC-FT)  - INFLOY. .6468E+03 EXCESS: .OOOOE+OO OUTFLOY. .6471E+03 BASIN  STORAGE= .9882E-01 PERCENT ERROR. -,1 

FOR PLAN I R A T I O =  .79 
RC MANE 1.19 5119.21 267.98 ! .73 5.00 5106.85 270.00 1.73 

CONTINUITY SUHIIARY ( I C - F T )  - INFLDYE .9720E+03 EXCESS. .0000E+OO OUTFLOY. .9722E+03 BASIN  STORAGE. ,5358E-01 PERCENT ERROR-  , O  

FOR PLAN 1 1 RATIO. .79 
AD1 IIRNE 4.85 354.45 238.65 1.74 5 , O O  35’.24 240.00 1.74 

CONTINUITY SUMMARY [AC-FT! - INfLOY= ,4837Et02 EXCESS. ,0OOOE+OO OUTFLOY: .4850E+02 BASIN S T R A G E :  ,106lE-03 PERCENT ERROR: -.3 

FOR PLAH 1 RATIO= . 7 9  
RD M N E  .69 5634.1L 270.83 1.76 5.00 5631.69 270.00 !.76 

C O N T I N U I l r  SUMRLRY ( A C - f T )  - INFLOY: .Il34E+04 EXCESS= .0000E+00 OUTFLOY= .1139E+04 BASIN  STORAGE^ ,2596E-01 PERCENT ERROR= .0 

FOR PLAN 1 h l T I O =  . 7 9  

RE ILNE 1.37 5797.70 272.39 1.78 5.00 5179.89 270.0ir 1.78 



f O R  PLAN : 1 R A T I O -  .79  
RF HANE 1.56 6183.96 272.92 1.79 5.00 6162.28 275.00 1.79 * CONTINUITY SURllfiRY IAC-FT) - INFLOY~ .1303E+04 EXCESS. .0000E+00 OUTFLOY= .1303E+04 BASIN STORAGE- .4480E-01 PERCENT ERROR- .O  

FOR PLAN : 1 R A T I O -  .79 
R6 MAHE 1.10 7115.40 270.53 1.84 5.00 7115.03 270.00 1.84 

CONTINUITY SUHHARY I A C - F I )  - INFLOY. .1574E+04 EXCESS. .OOOOE+OO OUTFLUY= .1574E+04 BASIN STORAGE- ,7316E-01 PERCENT ERROR. .O  

FUR PLAN = 1 R A T I D .  . 7 9  
RH BANE 2.62 7379.38 274.30 1.86 5.00 7376.80 275.00 1.86 

CONTINUITY SUAHARY (AC-FT)  - INFLOYz .1684t+04 EXCESS. .0000E+00 OUTFLOY~ .1684E+04 BASIN STORIIGE. ,1679Et00 PERCENT ERROR. .O  

FOR PLAN 1 R A T I O =  .79 
R 1  HANE 4.82 8064.60 269.29 1.91 5.00 8063.42 265.00 1.91 

CONTINUITY SUllnARY I A C - F I )  - INFlOYz .1862E+04 EXCESS- .OOOOE+OO OUTFLUY~ .1862E+04 BASIN STORA6Ez .3505E+00 PERCENT ERROR. .O 

Ut NORlAl END OF HEC-1 Itt 





BLACK & VEATCH 
Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 

May 31 ,  1996 

Sediment Transport Analysis 

Overview 
The following discussion covers the analysis of sediment transport to the detention 

basin. The purpose of this analysis is to establish the design requirements for sediment 
storage and control structures, and to discuss maintenance requirements. 

Previous Work 
Boyle Engineering completed a sediment analysis for the Facilities Plan based on the 

Universal Soil Loss Equation (USLE). As one would expect, their analysis indicates that the 
upland watershed is highly erodible due to the steep gradient of the terrain and the lack of 
ground cover. Based on the analysis, Boyle estimated a total annual watershed sediment 
production of 11 1,200 tons per year. Using a sediment delivery ratio (SDR) of 15 percent, 
Boyle estimated an average annual sediment delivery to the detention basin of 9.6 acre-ft. 
In the Design Memorandum, Boyle established a target value for sediment storage of 96 acre- 
ft to allow for 10 years of sediment storage, indicating that small refinements will be made 
during the final design. 

The USLE has been widely beneficial in the prediction of soil loss from agricultural 
lands and strip mining operations based on average annual rainfall, vegetative cover, and 
other factors. However, it is an empirical method, at best a rough approximation for 
determining the gross erosion for drainage areas normally less than 4 square miles in size 
(Ref 9). In addition, selection of an appropriate SDR is probably the most uncertain aspect 
of sedimentation engineering. Several methodologies for estimating SDRs for use with the 
USLE have been developed, most of which are probably only applicable to riverain 
environments. Like the USLE, methodologies for estimating SDRs are highly empirical and 
do not take into account the physical hydraulic parameters of the transport mechanism. 

In reviewing the work by Boyle, it appears that an SDR value of 15 percent was 
determined on the basis of an area-delivery relationship. The use of this method is likely 
more applicable to more highly channelized watersheds. 

6 



BLACK & VEATCH 
Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 

May 31, 1996 

Black & Veatch Approach 
In general, steep desert watersheds in Southern Nevada contain large quantities of 

sediment. Based on site observation and map study, we have reason to believe that the Hiko 
Springs watershed contains an abundant supply of sediment. Thus, for our analysis, we will 
assume that the amount of sediment delivered to the detention basin is controlled by the 
transport capacity of the channel (wash) for a given discharge, rather than the availability of 
sediment in the upstream watershed. 

For the purposes of detention basin design, we will estimate sediment delivery for 
various storm events rather than for annual rainfall accumulation. Annual predictions of 
sediment seem inappropriate for detention basin design when it is probable that negligible 
sediment transport will occur during most rainfall events. However, events of hydrologic 
significance will surely deposit significant amounts of sediment in the detention basin. 

Numerous sediment transport relationships have been developed based on theoretical 
relationships, laboratory experiments, and field measurements. However, most of the 
relationships developed are very limited in terms of practical application. Furthermore, much 
of the information available was developed on the basis of flowing rivers or alluvial streams, 
and does not relate to the occurrence of flash floods in dry desert washes. 

Because the Hiko Springs Wash is very broad, the utilization of sediment transport 
equations is complicated by the fact that the bed width is a function of discharge. For the 
purpose of this analysis, the width of flow for a given discharge was determined based on the 
FEMA methodology outlined in Reference 10. Since flow in the wash is broad and shallow, 
it is assumed that the top width of the flow path is equal to the channel bed width. 

FEMA: Top Width, T = 9.5 x (2°.4 

Flow Depth. y = 0.07 x p4 

Determination of Sediment Delivery 
To determine the sediment delivery to the detention basin, sediment transport analysis 

was completed using the Meyer-Peter (MP) and the Meyer-Peter & Muller (MPM) relations 
for various frequency flood events. The MP and MPM relations were developed in the 1930's 
and 40's. The relations are said to be physically well founded, theoretically correct, and 
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among the most widely used. Storm hydrographs generated using HEC-1 were coupled with 
the sediment discharge equations to develop sediment graphs. The volume of sediment 
delivered to the detention basin was then computed from the sediment graphs. Results from 
the analyses are shown in the following table. A discussion of the methodology follows and 
calculations and reference information are provided at the end of this section. 

M eyer-Peter Meyer-Peter & Muller 
(acre-ft) (acre-ft) 

39.2 40.0 

II Sediment Delivery to Detention Basin II 

50-yr 

25-yr 

28.7 29.6 

19.7 20.7 

2-yr 

10.7 

2.1 2.3 

11.4 

II 5-yr I 6.4 7.0 

Meyer-Peter. The sediment discharge equation for this relation can be readily combined 
with a flood hydrograph because the MP equation has only 3 variables: slope, discharge, and 
median particle diameter of the bed material. However, as is the case with most sediment 
discharge equations, it does have limitations. Reference 3 states that the MP relationship was 
developed from experiments with well sorted river sediments ranging in median size from 3.1 
to 28.6 mm. The Meyer-Peter relation is of the form: 

g,2/3 = 39.25 x q2” x S -9.95 x D,, 

where: g, = Sediment transport rate (Ibs/ft/sec), 
q = Unit discharge of channel (cfs), 
S = Channel slope (ft/ft), and 
D,,) - - Median particle diameter (ft). 
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In review of the geotechnical data for this project, we see that the median particle size 
of the bed material contained in the wash is approximately 2 mm. Thus, in using the MP 
equation, we are slightly outside the range of laboratory data. The implication is that fine- 
grained sediments tend to produce bedforms such as ripples or dunes, which, in turn, 
increases roughness of the channel bed. Conversely, coarser sediments do not produce rugged 
bed forms, thus bed roughness is a function only of sediment grain roughness. 
Understanding this, we conclude that use of the MP relationship for this analysis is, at best, 
a rough approximation because the potential increase in flow resistance attributed to bedforms 
will not be accounted for. 

The MP relationship, as discussed in References 3, 4, and 7, was directly implemented 
to compute sediment delivery rates. Bed width was adjusted for discharge as previously 
discussed. Spreadsheet calculations are attached. 

Meyer-Peter & Muller. This method is more complicated for this analysis. Reference 3 
indicates that the relation was developed from flume data with sediments of "effective size" 
ranging from 0.4 to 30 mm, where the effective bed grain size is determined as the geometric 
mean. The MPM relation is applicable for graded sediments subjected to flow conditions that 
give rise to bedforms (Ref. 3). 

In utilizing the MPM relationship for this analysis, variation of the bed width created 
additional computation problems. After reviewing the results from the MP method, we know 
that most of the sediment transport occurs near the peak stages of a flood event. Thus, to 
simplify the MPM analysis, bed width was adjusted for each frequency event, but not for 
each hydrograph ordinate. Results using the MPM relation were slightly higher than those 
obtained from the MP relation. The MPM relationship is discussed in References 3 and 4. 
Reference 6 and the accompanying computer abstract were used in the analysis. Spreadsheet 
calculations are attached. 

Detention Basin Design 
In considering current downstream planning efforts and the advancement of stormwater 

quality regulations, it sensible that sediment transported to the detention basin from the 
upstream watershed should, to the greatest reasonable extent, be trapped in the detention 
basin. Maintenance costs associated with the removal of sediment from the detention basin 
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will be significantly lower than the cost associated with removal of sediment and debris from 
future downstream conveyance systems. In addition, allowing sediment to discharge from the 
detention basin may have adverse impacts on the Colorado River, particularly when 
considering current riverfront planning concepts, 

Thus, for detention basin design, we assume that no sediment will be discharged from 
the detention basin. Common sense would indicate that the available sediment storage 
volume provided in the detention basin should exceed that required for the 100-year flood 
event. From the sediment transport analysis, we know that sediment storage in excess of 40 
acre-ft should be provided. However, it is impractical to design a maintenance-free detention 
basin in terms of sediment accumulation. Sediment will have to be periodically removed 
from the detention basin. In optimizing detention basin performance, we seek to maximize 
peak flow reduction, balance earthwork, and provide a practical volume of sediment storage. 
To achieve these requirements it is practical to store 50 to 60 acre-ft of sediment in the 
detent ion bas in. 

For the purpose of estimating sediment accumulation in the detention basin over time, 
an estimate was prepared using the results from the Meyer-Peter & Muller sediment transport 
analysis. The estimate is based on the following assumptions: 

1. Storm events occur at their recurrence interval. A 1-yr storm occurs every one 
year, a 2-yr event occurs every two years, and so on. In considering statistical 
probabilities, this is an unlikely scenario. However, it is also unlikely that a 2-yr 
event and a 5-yr event will occur during the same year. The probability of a 2- 
year event and a 5-yr event occurring during the same year is less likely that the 
probability of one event occurring. Hence, this assumption reflects conservatism. 

2. Assume no discharge of sediment from the detention basin over time, 

3.  The sediment delivery for a 1 -yr storm event was taken to be one half the value 
for a 2-yr event. 

Referring to the attached spreadsheet titled "Sediment Accumulation Over Time", we 
see that a sediment storage volume of 50 to 60 acre-ft will be reached in 10 to 14 years. 
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Further, we see that the sediment storage volume required for the 100-year event may be in 
jeopardy after approximately five years of sediment accumulation. It is understood that this 
estimate is conservative, however, for planning purposes, annual inspection with sediment 
removal scheduled every five years reflects a solid pragmatic approach until field data on 
actual basin performance becomes avai 1 ab1 e. 

Sediment Berm 
As previously mentioned, it is desirable to prevent sediment discharge form the 

detention basin. We recommend that a sediment berm (see attached sketches) be constructed 
near the outletworks. The sediment berm will prevent sediment discharge and reduce dead 
storage by protecting the outletworks and forcing sediment out towards the perimeter of the 
basin. The crest of the sediment berm should be set to the top of the sediment storage 
volume. The berm will also serve as a permanent visual indicator of sediment accumulation. 

25574 400Ilomr rptlhikollar 11 
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The following is a summary of the sediment delivery to the detention basin for various frequency events. Spreadsheet 
calculations used to develop sediment graphs for each event are contained on the following pages. 

Event 
Frequency 

(Yrs) 
2 
5 
10 
25 
50 
100 

Total Sediment Load 

acre-ft acre-ft 
2.1 2.3 
6.4 7.0 
10.7 11.4 
19.7 20.7 
28.7 29.6 
39.2 40.0 

50 

40 

9 30 
U 

0 -I 
c 

._ E 
D 
0) 20 
v) 
m - 
+ 

10 

0 
i 

2-yr 

10 
Frequency (Years) 

100 

I Meyer-Peter Meyer-Peter 8 Muller 

1000 
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This spreadsheet generates sedimnet graphs in one hour computation intervals based on the hourly ordinates from the 
6-hour storm hydrographs developed with HEC-1 The computation of sediment discharge rates is based on the Meyer - 
Peter Formula as discussed in reference 3 as follows 

gs = 39 25 x qA(2/3) x S - 9 95 x d50 

where gs = sediment transport rate in Ibs/ft/sec q = unit discharge of channel 
S = slope of channel d50 = median particle size diameter 

The bed width for sediment transport is based on the FEMA methodology for determining the width of flow for washes on 
alluvial fans, except that since the flow is shallow it is asssumed that the top width of the flow path is equal to the channel 
bed for sediment transport The relationships for discharge bed width and flow depth are as follows 

Bedwidth = 9 5 x QAO 4 and 

The volume of sediment delivered to the detention basin is based on a natural deposition density of 120 Ibs pcf 

Flow depth = 0 07 x Q "0 4 

Channel Slope S= 0045 fUR 
Median Particle Size D50 = 2 mm 0.007 R 

Event: 1100 -YR 6-HR STORM 1 

12 I 

0 1 2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 16 17 lE 19 20 21 22 23 24 
Time (hrs) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0 
0 

179 
879 

6102 
8900 
5093 
2030 
710 
284 
128 
66 
37 
23 
15 
11 
8 
6 
5 
4 
3 
2 
2 
2 
I 

0 0  
0 6  
1 1  
2 3  
2 7  
2 1  
1 5  
1 0  
0 7  
0 5  
0 4  
0 3  
0 2  
0 2  
0 2  
0 2  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

0 
76 
143 
310 
36 1 
289 
200 
131 
91 
66 
51 
40 
33 
28 
25 
22 
19 
18 
17 
15 
13 
13 
13 

ERR ERR 
2 37 4 24 
6 15 583 
1966 860 
2466 927 
1764 829 
1016 690 
5 41 5 59 
3 12 4 65 
1 93 3 97 
130 3 48 
0 92 3 10 
069 2 82 
053 2 58 
0 44 2 43 
0 37 2 20 
0 31 2 15 
0 28 2 07 
0 24 1 98 
0 20 187 
0 16 173 
0 16 173 
0 16 173 

ERR 
5 38 

14 19 
45 80 
57 50 
41 07 
23 56 
12 47 

7 14 
4 38 
2 91 
2 03 
151 
115 
0 94 
0 77 
0 64 
0 57 
0 49 
0 40 
0 31 
0 31 
0 31 

ERR 
0 20 
101 
7 11 
10 38 
5 93 
2 35 
0 82 
0 32 
0 14 
0 07 
0 04 
0 03 
0 02 
0 01 
0 01 
0 01 
0 01 
0 00 
0 00 
0 00 
0 00 
0 00 

0 
733 
3653 
25586 
37359 
21343 
847C 
2946 
1169 
522 
266 
147 
90 
58 
42 
30 
22 
18 
15 
11 
7 
7 
7 

24 , 0.1 10 0.11 1.50 0.19 0.00 I 3 
I O ~ U I M ~ O A ~  TO BASIN (tons) 102,511 
TOTAL SEDIMENT LOAD TO BASIN (acre+) 39. ; 
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150 -YR 6-HR STORM c 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0 
0 

56 
505 

4098 
6220 
4136 
1740 
628 
255 
120 
62 
36 
22 
15 
10 
8 
6 
5 
4 
3 
2 
2 
2 
1 
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By: S.Canney 

0 0  0 ERR ERR ERR ERR 
0.0 
0.4 
0.8 
2.0 
2.3 
2.0 
1.4 
0.9 
0.6 
0.5 
0.4 
0.3 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0 
48 
115 
265 
31 3 
266 
188 
125 
87 
64 
50 
40 
33 
28 
24 
22 
19 
18 
17 
15 
13 
13 
13 

ERR ERR 
1.18 3.36 
4.41 5.22 
15.48 7.94 
19.89 8.63 
15.57 7.95 
9.26 6.69 
5.02 5.45 
2.93 4.55 
1.86 3.92 
1.25 3.43 

0.67 2.79 
0.53 2.58 
0.42 2.38 
0.37 2.28 
0.31 2.15 
0.28 2.07 
0.24 1.98 
0.20 1.87 
0.16 1.73 
0.16 1.73 
0.16 1.73 

0.90 3.08 

ERR ERR 
2.63 0.06 

10.13 0.58 
36.02 4.77 
46.33 7.25 
36.22 4.81 
21.46 2.02 
11.57 0.72 
6.68 0.29 
4.21 0.14 
2.80 0.07 
2.00 0.04 
1.47 0.02 
1.15 0.02 
0.89 0.01 
0.77 0.01 
0.64 0.01 
0.57 0.01 
0.49 0.00 
0.40 0.00 
0.31 0.00 
0.31 0.00 
0.31 0.00 

0 
0 

225 
2090 
17161 
26083 
17320 
7260 
2603 
1048 
489 
250 
143 
86 
58 
38 
30 
22 
18 
15 
11 
7 
7 
7 

24 , 0.1 10 0.1 1 1.50 0.19 0.00 3 
DTAL S€o/M€NT LOAD TO BASIN (tons) 
-0TAL SEDIMENT LOAD TO BASIN (acre-ft) 

74,974 
28.7 

125 -YR 6-HR STORM i 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

’OTAL Sf 
-0TAL S 

MPSED2.WK.1 

0 0.0 
9 0.2 

217 0.6 
2273 1.5 
4227 2.0 
3175 1.8 
1429 1.3 
538 0.9 
224 0.6 
108 0.5 
58 0.4 
34 0.3 
21 0.2 
14 0.2 
10 0.2 
8 0.2 
6 0.1 
4 0.1 
3 0.1 
3 0.1 
2 0.1 
2 0.1 
2 0.1 

0 ERR 
23 0.39 
82 2.66 

209 10.87 
268 15.77 
239 13.28 
174 8.23 
117 4.58 
83 2.71 
62 1.75 
48 1.20 
39 0.87 
32 0.65 
27 0.51 
24 0.42 
22 0.37 
19 0.31 
17 0.24 
15 0.20 
15 0.20 
13 0.16 
13 0.16 
13 0.1 6 

ERR 
2.33 
4.41 
7.06 
7.99 
7.54 
6.43 
5.29 
4.44 
3.84 
3.39 
3.04 
2.76 
2.55 
2.38 
2.28 
2.15 
1.98 
1.87 
1.87 
1.73 
1.73 
1.73 

ERR ERR 
0.83 0.01 
6.05 0.25 

25.23 2.64 
36.70 4.92 
30.87 3.69 
19.05 1.65 
10.53 0.62 
6.17 0.26 
3.95 0.12 
2.69 0.06 
1.93 0.04 
1.42 0.02 
1.10 0.02 
0.89 0.01 
0.77 0.01 
0.64 0.01 
0.49 0.00 
0.40 0.00 
0.40 0.00 
0.31 0.00 
0.31 0.00 
0.31 0.00 

1 I 0.1 10 0.1 1 1.50 0.19 0.00 J 

‘MENTLOAD TO BASIN (tons) 51,603 
DIMENT LOAD TO BASIN (acre-ft) 19.7 

....._._....._.._._ 

0 
0 

34 
890 
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233 
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82 
54 
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[I 0 -YR 6-HR STORM i 
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3 
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5 
6 
7 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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0 
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13 
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2204 
2093 
1023 
431 
192 
96 
55 
32 
21 
14 
10 
8 
6 
4 
4 
3 
2 
2 
2 

0.0 0 ERR ERR 
0.0 0 ERR ERR 
0.2 27 0.49 2.51 
0.9 117 4.53 5.27 
1.5 207 10.67 7.01 
1.5 202 10.35 6.94 
1.1 152 6.73 6.01 
0.8 108 4.01 5.06 
0.6 78 2.47 4.30 
0.4 59 1.63 3.75 
0.3 47 1.17 3.35 
0;3 30 0.84 3.01 
0.2 32 0.65 2.76 
0.2 27 0.51 2.55 
0.2 24 0.42 2.38 
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0.1 19 0.31 2.15 
0.1 17 0.24 1.98 
0.1 17 0.24 1.98 
0.1 15 0.20 1.87 
0.1 13 0.16 1.73 
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0.1 13 0.1 6 1.73 

+ ERR ERR 
ERR ERR 
1.05 0.01 

10.41 0.61 
24.76 2.56 
24.00 2.43 
15.56 1.10 
9.20 0.49 
5.62 0.22 
3.67 0.11 
2.60 0.06 
1.86 0.04 
1.42 0.02 
1.10 0.02 
0.89 0.01 
0.77 0.01 
0.64 0.01 
0.49 0.00 
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0.31 0.00 
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0 
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50 
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54 
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7 

24 1 11 0.1 10 0.1 1 1.50 0.19 0.00 I 3 
rOTAL SEDIMENT LOAD TO BASIN (tons) 28,034 

rOTAL SEDIMENT LOAD TO BASIN (acre-ft) 10.; 
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54 
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Meyer -Peter 8 Muller Method 
Determination of Median Particle Size 

where pi is the fraction by weight of the total sample 
having the mean size di. 

1 

Project: 25574.300 
Date: 18-Jun-94 

BY: S.Canney 

1.5 
1 

0.75 
0.5 

0.375 
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# I O 0  
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0.89 
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0.1 1 
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\Median Particle Size Dm = 4.55 mm I 



BLACK 8 VEATCH 

CLARK COUNTY DEPARTMENT OF PUBLIC WORKS 
HlKO SPRINGS WASH DETENTION BASIN 
SEDIMENT TRANSPORT ANALYSIS 
Meyer - Peter a Muller Method 

Project: 25574.300 
Date: 11-Aug-94 

By: S. Canney 

This spreadsheet generates sedimnet graphs in one hour computation intervals based on the hourly ordinates from the 6-hour storm 
hydrographs developed with HEC-1. The computation of sediment discharge rates is based on the Meyer - Peter Formula as 
discussed in the computer abstract presented by M.A. Stevens whereby a substitution of the Darcy-Weisbach friction factor simplifies 
the equation as follows: 

gs = A x (T-Tc)"l.5 

where gs = sediment transport rate in IbslWsec 
Tc = 0 47 x (Sg-1) x 62.4 x Dm 
F = 0.116 x (D90)"(1/3) 

A = (8 x 9/62 2)"0.5 x (Sgl(Sg-1) 

y = ((0.1 16 x (D90)"(1/2)/(8 x g x S))"(0.3) x q"(0.6) 
T = 62.4 x y x  S 

The bed width for sediment transport is based on the FEMA methodology for determining the width of flow for washes on alluvial fans 
except that since the flow is shallow it is asssumed that the top width of the flow path is equal to the channel bed for sediment 
transport. The relationships for discharge, bed width and flow depth are as follows: 

Bedwidth = 9.5 x Q"0.4 and Flow depth = 0.07 x Q"0.4 

Except that the bedwidth for sediment transport is assumed to be constant for the flood event due to computational difficulties 
associated with recalculating bed width for each hydrograph ordinate. 

Event: 1100 -YR 6-HR STORM I 
Channel Width b= 361 n 
Channel Slope s= 0045 wn 

90 Percentile Particle Size D90= 1275 mm 0042 n 
Specific Gravity Sg= 265 

Effective Diameter of Bed Sediment Dm= 455 mm 0015 ft 

Critical Bed Shear Tc = 0 047 x (Sg-1) x 62 4 x Dm F Tc= 0072 psf 

Particle Density Coefficient A = 8 x (9162 4)"O 5 x {Sg/(Sgl)} F A= 9230 

~ ~~~~ 

12 

:: IO 
f 
5 8  

B 6  

$ 4  
a 
E 2  

t; n 
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010 0087 
007 0100 
005 0112 
004 0123 
003 0134 
002 0143 
002 0152 
002 0161 
001 0167 
001 0175 
001 0185 
001 0201 
001 0201 
001 0201 
001 0230 

ERR 
4 13 
7 80 
16 94 
19 70 
15 76 
10 91 
7 17 
4 97 
3 61 
2 77 
2 20 
1 82 
1 53 
1 35 
119 
1 06 
0 99 
0 90 
0 80 
0 68 
0 68 
0 68 
0 52 

0 00 
0 34 
0 88 
2 80 
3 51 
2 51 
1 45 
0 77 
0 44 
0 28 
0 19 
0 13 
0 10 
0 08 
0 06 
0 05 
0 04 
0 04 
0 03 
0 03 
0 02 
0 02 
0 02 
0 02 

000 O M )  0 00 
126 023 0 30 
865 120 159 
41 62 751 9 93 
5893 1064 1406 
3521 636 0 40 
1489 269 3 55 
539 097 1 29 
210 038 0 50 
085 015 0 20 
035 006 0 08 
013 002 0 03 
004 001 0 01 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 
000 000 0 00 

9SIN (acre-ftJ 40.0 
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BLACK B VEATCH 

CLARK COUNTY DEPARTMENT OF PUBLIC WORKS 
HlKO SPRINGS WASH DETENTION BASIN 
SEDIMENT TRANSPORT ANALYSIS 
Meyer - Peter 8 Muller Method 

Event: 125 -YR 6-HR STORM I 
Channel Width b= 268 ft 
Channel Slope S= 0.045 fVfl 
Specific Gravity sg= 2.65 
90 Percentile Particle Size D90= 12.75 mm 0.042 fl 
Effective Diameter of Bed Sediment Dm= 4.55 mm 0.015 fl 

Critical Bed Shear 
Tc = 0.047 x (Sg-I) x 62.4 x Dm b TC= 0.072 psr 

Particle Density Coefficient 
A = 8 x (g162.4)"0.5 x (Sgl(Sg-I)) b A =  9.230 

Project: 25574300 
Date: 11Aug-94 

By: S.Canney 

5.23 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
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rOTAL 5 - 

0 0  
0 
9 

21 7 
2273 
4227 
3175 
1429 
538 
224 
108 
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34 
21 
14 
10 
8 
6 
4 
3 
3 
2 
2 
2 
I 

0.00 
0.03 
0.81 
8.48 
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11 .85 
5.33 
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0.84 
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0.13 
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0.03 
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0.01 

I 0.00 
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0 

SEDTRANS.WK4 

0.00 

20.7 FMENT LOAD TO BASIN (acre-ft) 

0.00 ERR 
0.02 0.140 
0.16 0.074 
0.66 0.046 
0.96 0.041 
0.81 0.043 
0.50 0.051 
0.28 0.062 
0.16 0.074 
0.11 0.085 
0.07 0.096 
0.05 0.107 
0.04 0.118 
0.03 0.128 
0.03 0.137 
0.02 0.143 
0.02 0.152 
0.01 0.164 
0.01 0.174 
0.01 0.174 
0.01 0.189 
0.01 0.189 
0.01 0.189 

ERR 0.00 
1.41 0.07 
5.02 0.45 
12 .86 1.85 
16.48 2.69 
14.70 2.26 
10.68 1.40 
7.22 0.78 
5.09 0.46 
3.80 0.30 
2.96 0.21 
2.39 0.15 
1.97 0.1 1 
1.68 0.09 
1.47 0.07 
1.34 0.06 
1.20 0.05 
1.02 0.04 
0.91 0.03 
0.91 0.03 
0.77 0.03 
0.77 0.03 
0.77 0.03 

0.01 0.217 0.58 0.02 

0 0 
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BLACK a VEATCH 

CLARK COUNTY DEPARTMENT OF PUBLIC WORKS 
HlKO SPRINGS WASH DETENTION BASIN 
SEDIMENT TRANSPORT ANALYSIS 
Meyer - Peter 8 Mulier Method 

Project: 25574.300 
Date: 11-Aug-94 

By: S.Canney 

Event: [ I O  -YR 6-HR STORM 1 

Channel Width b= 207 n 
Channel Slope s= 0.045 run 

90 Percentile Particle Size D90= 12.75 mm 0.042 n 
Effective Diameter of Bed Sediment Dm= 4.55 mm 0.015 n 

Specific Gravity sg= 2.65 

Critical Bed Shear 
Tc = 0.072 psf Tc = 0.047 x (Sg-I) x 62.4 x Dm 

Particle Denslty Coefficient 
A = 8 x (g/62.4)”0.5 x (Sg/(Sg-I)} b A =  9.230 

I 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Time (hrs) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

rOTAL < - 

0 0.00 
0 0.00 

13 0.06 
528 2.55 

2204 10.65 
2093 10.11 
1023 4.94 
431 2.08 
192 0.93 
96 0.46 
55 0.27 
32 0.15 
21 0.10 
14 0.07 
10 0.05 
8 0.04 
6 0.03 
4 0.02 
4 0.02 
3 0.01 
2 0.01 
2 0.01 

0.00 
0.00 
0.03 
0.32 
0.76 
0.73 
0.48 
0.28 
0.17 
0.12 
0.08 
0.06 
0.05 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 

ERR 
ERR 
0.123 
0.059 
0.044 
0.045 
0.052 
0.061 
0.072 
0.083 
0.092 
0.103 
0.112 
0.122 
0.130 
0.136 
0.144 
0.156 
0.156 
0.165 
0.179 
0.179 

ERR 
ERR 
1 .81 
7.95 
14.08 
13.79 
10.36 
7.33 
5.31 
4.02 
3.22 
2.59 
2.19 
1.86 
1.63 
1.49 
1.33 
1.13 
1.13 
1.01 
0.85 
0.85 

0.00 
0.00 
0.10 
0.90 
2.12 
2.06 
1.34 
0.80 
0.49 
0.32 
0.23 
0.17 
0.13 
0.10 
0.08 
0.07 
0.06 
0.05 
0.05 
0.04 
0.03 
0.03 

0.00 
0.00 
0.04 
6.96 
27.1 1 
25.84 
13.17 
5.70 
2.50 
1.17 
0.59 
0.27 
0.13 
0.05 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.01 
0.72 0.95 
2.81 3.71 
2.67 3.54 
1.36 1 3 0  
0.59 0.78 
0.26 0.34 
0.12 0.16 
0.06 0.08 
0.03 0.04 
0.01 0.02 
0.00 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

2 0.01 0.01 0.179 0.85 0.03 
1 0.00 0.01 0.206 0.65 0.02 

DlMENT LOAD TO BASlN (acre-ft) 11.4 I 
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BLACK 8 VEATCH 

CLARK COUNTY DEPARTMENT OF PUBLIC WORKS 
HlKO SPRINGS WASH DETENTION BASIN 
SEDIMENT TRANSPORT ANALYSIS 
Meyer - Peter 8 Muller Method 

Event: 15 -YR 6-HR STORM 

Channel Width b= 171 ft 
Channel Slope S= 0.045 ft/fl 
Specific Gravity sg= 2.65 
90 Percentile Particle Size D90= 12.75 mm 0.042 fl 
Effective Diameter of Bed Sediment Dm= 4.55 mm 0.015 fl 

Critical Bed Shear 
Tc = 0.047 x (Sg-1) x 62.4 x Dm b T c =  0.072 psf 

Particle Density Coefficient 
A = 8 x (g/62.4)"0.5 x {Sg/(Sg-l)} b A =  9.230 

Project: 25574.300 
Date: 11-Aug-94 

By: S.Canney 

rEEErEJ 5 -YR )SIR STORM 

1.79 2 ,  
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rOTAL S 

0 0  
0 0.00 
0 0.00 
0 0.00 

85 0.50 
1116 6.53 
1378 8.06 
731 4.27 
351 2.05 
165 0.96 
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49 0.29 
31 0.18 
20 0.12 
14 0.08 
10 0.06 
7 0.04 
6 u.04 
4 0.02 
4 0.02 
3 0.02 
2 0.01 
2 0.01 
2 0.01 
1 0.01 

'DIMENT LOAD T( 

0.00 
0.00 
0.00 
0.12 
0.56 
0.64 
0.44 
0.28 
0.18 
0.12 
0.09 
0.07 
0.05 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 

ERR 
ERR 
ERR 
0.082 
0.049 
0.047 
0.053 
0.061 
0.071 
0.081 
0.091 
0.100 
0.109 
0.117 
0.125 
0.134 
0.139 
0.150 
0.150 
0.159 
0.173 
0.173 
0.173 

ERR 0.00 0.00 0.00 
ERR 0.00 0.00 0.00 
ERR '0.00 0.00 0.00 
4.13 0.34 1.26 0.1 1 
11 5 8  1 .58 17.14 1.47 
12.60 1.80 20.90 1.79 
9.78 1.23 11.47 0.98 
7.29 0.79 5.62 0.48 
5.39 0.50 2.61 @.22 
4.15 0.34 1.28 0.11 
3.32 0.24 0.65 0.06 
2.76 0.18 0.35 0.03 
2.32 0.14 0.17 0.01 
2.01 0.11 0.08 0.01 
1.76 0.09 0.03 0.00 
1.52 0.08 0.00 0.00 
1.43 0.07 0.00 0.00 
1.22 0.05 0.00 0.00 
1.22 0.05 0.00 0.00 
1.08 0.05 0.00 0.00 
0.92 0.04 0.00 0.00 
0.92 0.04 0.00 0.00 
0.92 0.04 0.00 0.00 

0 
0.00 
0.00 
0.00 
0.14 
1.94 
2.36 
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0.14 
0.07 
0.04 
0.02 
0.01 
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0.00 
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IASIN (acre-ff) 7.0 



BLACK & VEATCH 

CLARK COUNTY DEPARTMENT OF PUBLIC WORKS 
HlKO SPRINGS WASH DETENTION BASIN 
SEDIMENT TRANSPORT ANALYSIS 
Meyer - Peter 8 Muller Method 

Event: 

Channel Width b= 99 ft 
Channel Slope S= 0.045 fUfl 
Specific Gravity sg= 2.65 
90 Percentile Particle Size D90= 12.75 mm 0.042 A 
Effective Diameter of Bed Sediment Dm= 4.55 mm 0.015 fl 

Crltical Bed Shear 
Tc = 0.047 x (Sg-1) x 62.4 x Dm @ Tc = 0.072 psf 

Particle Density Coefficient 
A = 8 x (g/62.4)"0.5 x (Sg/(Sg-l)} @ A =  9.230 

Project: 25574.300 
Date: 11 -Aug-94 

By: S.Canney 

rEFEzI 2 'IR IHR STORM 
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'OTAL S 
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10 
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1.66 
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0.04 
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0.02 
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, 0.01 

0 0 0 0 
0.00 ERR 
0.00 ERR 
0.00 ERR 
0.01 0.178 
0.30 0.060 
0.39 0.055 
0.34 0.058 
0.25 0.064 
0.19 0.070 
0.15 0.076 
0.11 0.084 
0.08 0.092 
0.07 0.099 
0.05 0.106 
0.05 0.112 
0.04 0.117 
0.03 0.124 
0.03 0.129 
0.03 0.135 
0.02 0.143 
0.02 0.155 
0.02 0.155 
0.02 0.155 

ERR 0.00 
ERR 0.00 
ERR 0.00 
0.87 0.03 
7.61 024 
9.05 1.09 
8.26 0.95 
6.69 0.70 
5.66 0.54 
4.73 0.41 
3.88 0.31 
3.25 0.24 
2.82 0.19 
2.43 0.15 
2.19 0.13 
2.00 0.11 
1.78 0.10 
1.66 0.09 
1 SI 0.07 
1.35 0.06 
1.15 0.05 
1.15 0.05 
1.15 0.05 

0 0 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
6.24 0.31 
9.53 0.47 
7.65 0.38 
4.54 0.22 
2.96 0.15 
1.84 0.09 
1.05 0.05 
0.61 0.03 
0.38 0.02 
0.21 0.01 
0.13 0.01 
0.08 0.00 
0.03 0.00 
0.01 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0 
0.00 
0.00 
0.00 
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0.41 
0.62 
0.50 
0.30 
0.19 
0.12 
0.07 
0.04 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.01 0.178 0.87 0.03 0.00 

2.3 DIMENT LOAD TO BASIN (acre-ftJ 
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BLACK & VEATCH 

Clark County Department of Public Works 
Hiko Springs Detention Basin 
Sediment Accumulation Over Time 

Project: 25574.300 
Date: 11 -Aug-94 

By: S. Canney 

Obiective: I Estimate the accumulation of sediment in the detention basin over time. Use 
sediment transport rate from Meyer-Peter & Muller analysis for various storm 
events. Assume that stom events occur regularily at their recurrance intervals, 
depositing sediment into the detention basin. No sediemnt discharge from the 
detention basin. 
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H. Sedlmenl Dlscharge Formulas 

56. Gettcr:il.-Engineers engiiged in  river regulation and design and opcration 
of canal systems have great nced for methods of computing sediment discharge. I n  
fact, obtaining such methods is probably the most important practical objective of 
research in  sedimentation. Unfortunately, available niethods or relations for 
computing scdimcnt discharge are far from completely satisfactory with the result 
IIiat plans for works involving sedinient movement by watcr cannot bc based 
strongly on such reliiticins. At I ~ s t  tlicsc relations scrvc as guides to planning and 
usually tlie engineer is forced to rely strongly oti experience and judgtiietit in such 
work. The guiding provided turns out to be important especially when the 
conditions in tlie problem area differ from those i n  the experience of tlie planning 
engineers. For this reason i t  seems pertinent tu present some of tlic available 
relations i n  this section. 

Relations for calculating seditiient discharge will be referrcd to as formulas even 
tliough parts or all of some relations are presented in graphical form and, strictly 
speaking, are not formulas. The objective of presenting them is to make them 
conveniently available to those who may need to employ them and to give some 
inforniatioti that may help in evaluating them. 

Many formulas have appeared in the literature since DuUoys (1879) presented 
his tractive force relation. The problem of tlie engineer is to select one or more of 
these for use in solving his particular problem. This selection is not straight- 
forward since the results of different forniulas often differ drastically and i t  is not 
possible to determine positively which one givcs the most realistic rcsult. To help 
engineers select formulas, a brief outline of the data on which each formula is 
based will be given and a n  attenipt will be made to evaluate the formulas by 
comparing observed sediment discliarges in rivers with values calculated by tlie 
formulas. Only a few of the many forniulas available will be presented and 
discussed. 'I'hcse were selected because they are used by many engineers or 
because i t  niay appear that they show promise of being adopted in the future. 
Some forniulas considered important by inany experts in  sedimentation have 
probably been omitted because of this subjective method of selection. NO 
derivations will be attempted i n  [his section because the fundamental ideas upon 
which the derivations are based are discussed in  Cliapter 11, Section G. 

I n  addition t o  the formulas, procedures will be presented for estimating the 
discharge of bed sediment from suspended load samples and normal stream flow 
measuremenls. This approach to obtaining sediment discharge is one of the most 
important developments in river sedimentation in recent years. By making use of 
observed quantities i t  gives results that are very much more reliable than those 
giver) by the formulas. A compilation of sediment discharge formulas by Shulits 
and Hill (1968) gives computer prograins for a number of tlie forniulas listed 
herein. 

57. Foriiiiilas.-All of the forniulns presented in this section arc for discharge of 
bed sediment under conditions of uniform steady flow and do not include the 
wash load. The formulas are as follows: 

DuBoys (Brown, 1950), 1879 Eq. 2.224 
Meyer-Peter (Meyer-Peter and Muller, 1948) Eq. 2.225 
Schoklitscli (Shulits, 1935) Eq. 2.226 
Shields (1936) Eq. 2.227 
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Meycr-Peter and Muller (1948) Eq. 2.228 
Einstein-Brown (Brown, 1950) Eq. 2.229 

Laursen (1958) Eq. 2.23 I 
Blench Regime Formula (Blench, I966a) Eq. 2.232 
Colby (1964a-h) Eq. 2.233 
Etigeluiid-I-lansen (Engelund, 19G6; Engelrrnd and Ilansen, 1967) Eq. 2.234 
Inglis-Laccy (lnglis, 1968) 13q. 2.235 
Toffalcti (1969) Eq. 2.236 
To apply these formulas the flow depth, d ,  and slope, S, or mean velocity, depth, 
and slope must be given. 

Einstein Bed Load Function (Einstein, 1950) Eq. 2.230 

DirDoys Formitlo (b'rolcvt, 1950) 

g, = ' I f D ~ , ( ~ ,  - ...................................................................................... (2.224) 
in which g, = sediment discharge, in pounds per second per foot of width; 
9, = coefficient with dimensions of cubic feet per pound per second; T, = y rbS 
bed shear stress, i n  pounds per square foot; y = specific weight of water, in  
pounds per cubic foot; T~ = critical bed shear stress at wliich scdinlcnt tIlovcn~ciit 
begins; rb = bed Iiydraulic radius, i n  feet (deterrnirled by the Side-wall Correction 
method outlined in Chapter 11, Section F); and S = slope of stream, in feet per 
foot. Values of 9, and .T, obtained by Straub and reported in  Brown,. 1950 are 
given as functions of tiiedian size of the bed sedinient, d,,, i n  I'ig. 2.95. l'licse 
quantities were based mainly on data frorn experitnents by Gilbert (1914; 
Johnson, 1943) in small flumes. Eq. 2.224 as presented liereiri is valid only lor tlie 
foot-pound-second system of units. 

Median size 01 bed sediment. d,o, in rnilllmehs 

FIG. 2.95.-Coefflclenl q,, and Crlllcal Shear Stress T, for DuBoys Eq. 2.227 as 
Funcllons of Median Slze of Bed Sedlmenl 
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Reynolds number, fu>/8) V(dw/iP), equals or exceeds a value of approx 100, the 
boundary will be hydrodynamically rough and k; is given by 

(2.228f) 

in  which c l ,  is i n  meters and k: i s  i n  meters to the one-third pdwer per secolld. 
The  quantity. dm, is tlie effective diameter of the sediment given by 

26 .................................. 

3 ;  

............... (2.228g) .................... 
1 

i n  which p,, d,i, and the sunlmation sign are as in  the Schoklitsch formula. 
Eqs. 2.228a. 2.228b, and 2.228e are dimensionally homogeneous so that any 

consistent set of units niay be used with them. On the other hand, Eq. 2.2281 is 
valid only when dpo is expressed in  meters and time is in  seconds. When k: is 
obtained from Eq. 2.228f the quantity, k,, is to b e  calculated from Eq. 2.228~ in 
which v and rb are expressed. respectively, in meters per second and meters. Once 
k, and k: are obtained i n  meter-second units any other consistent set of units may 
be used for a l l  other quantities in Eqs. 2.228a, 2.228b, and 2.228e. 

The Mcyer-Peter and Muller formula is based on data from experiments in  
flunles ranging in width from 15 cm-2 111 with slopes varying from 0.0004-0.02 and 
water depths ranging from 1 cm-120 cm. The sediments used in the experiments 
ranged fron! coal with a small specific gravity, y,/y, = 1.25, to river sediment to 
barite wi th  a specilic gravity in excess of four. Some of the sediments were graded 
and others were sorted. 'l'he mean sizes and eflective diameters, dm, of the 
sediments ranged Iron1 0.4 mm-30 inin. 'Ilie advantage of this formula over the 
older Meyer-Peter forinula, Eq. 2.225, is that i t  can be used for graded sediments 
under flow conditions lhat give rise t o  dunes and other bed forms. Most of the 
d;ita upon which the formula is based were obtained i n  flows with little or no 
suspended load that suggcsls that the formula is not valid for flows with 
appreciable suspended loads. 

Eiii.v/eiit-Lltowii Fotiiitih ( f l I n w t ,  1950) L 

' 

l 'his formula was presented i n  Chapter XI1 of Rouse, 1950. I t  is R modification 
developed by llunter Rouse, M. C. Boyer, and E. M.  Laursen of a fornlula by 
Einstein (1942). 11s iianie derives from tlie name of the original author and the 
aultior of the chapter where the formula first appeared. The formula is 

cp = j .- ................................................................................................... (2.229a) 

and (1) = .......................................................................... (2.229b) 

(1) 
i l l  wllicll the function, j (  I N), as given in  Rouse (1950) is shown in Fig. 2.96 

70 - - T +  ................................................................................ (2.2294 _ -  - I 

........................ (2.2294 
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Value of 6 5- 

7, F W  

FIG. 2.96.-Functlon + = j ( 1 N )  for Elnsteln Brown Eq. 2.229 

As shown by Fig. 2.96, Eq. 2.229a becomes (1) = 40(1/\1/)] for I N  in excess of 
0.09. 

The quantity, d,, is the representative size of bed sediment and is usually taken 
as the median size, d,,, or geometric mean size, d,. 'The bed shear stress, 7,. is 
usually taken as yrbS. The quantity, F , ,  appears in the iiubey (1933) formula for 
fall velocity IY of sediment of size d,: 

'4' = .I{(: - l)gd, ............................................................................... (2.229~) 

Note that I N  is the same as the dimensionless shear stress, T,, introduced by 
Shields (1936). Since a l l  of Eqs. 2.23 I are dimensionally hornogeneous ally 
consistent set of units may be used in them. 

The Einstein-Brown formula was based on flume datd by Gilbert (1914) ;llld 
Meyer-Peter and Muller with well-sorted sediments. The Gilbert data were 
obtained in small flumes with river sediment with median sizes from 0.3 111111-7 
mm. The other data used were obtained with a flume 2 111 wide with 28.6-mm 
gravel and with a smaller flume with 5.21-mm gravel, barite, arld coal. The specific 
gravities of the barite and coal were 4.2 and 1.25, respectively. 

Eiruleiti Bed Load FIIIICI, on (Eirtsteirt, I P S O )  

. ' 

) '  

In  this niethod the sediment discharge is computed for individual size fractions 
of the bed material. This means that one also obtains the size distribution of the r : ,  sediment load. The equations and relations used in the calculations rollow: 

g, = Fg,, .................. 

..................... ................ 
g,; = g,h, IfJl(?J6, z;) + 12(7Jd, Zi) + I ]  

:: 
I 

In these equations g, = discharge of bed sediment in weight per unit width and 
time as defined previously; G, = tlie total bed sediment discharge of the stream, in 
weight per unit time; h = the bed width of the stream; g,, = discharge of bed 
sedinient of mean size d,,, i.e., the ith size fraction, per unit width; the summation 
sign, T ,  indicates the sum of g,i for all size fractions; and gib, = discharge of bed 

,?: load of mean size d,,, i n  weight per unit wjdth. The product of glhi and the first two 
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p = fluid density; 
T ~ ,  = local wall-shear stress; 
?,, = average wall-shear stress; 

7(,,, = +, = secondary flow streamfunction. 
average wall-shear stress over portion of perimeter; and 

I 
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PULSING FLOW IN STEEP ALLUVIAL STREAMS 
By Michael G. Foley' and Vito A. Vanoiii,2 F. ASCE 

lNlRODUCTlON 

During simulated floods in sand-bed, rigid-wall, and alluvial-bank channels 
in an open-circuit flume, pulsing flow caused by quasiperiodic bores up to I 
cm in height developed in flows approx 2 cm deep during the waning flood. 
These bores (Fig. 1) resembled roll waves in morphology, regularity of spacing, 
and the impression that larger waves overtake smaller ones. However, the Froude 
number of the flows never exceeded 1.1 while bores were observed. Brock's 
( I )  analysis indicates that roll waves should not form at Froude numbers less 
than two, and Koloseus and Davidian (6, Fig. 4) indicate they should not form 
at Froude numbers less than about 1.8 for the width-depth ratio and friction 
factor of these flows. 

Observed development of bores in an alluvial-bank channel (Fig. I )  iiidicated 
that they were not artifacts of rigid flume walls. However, no quantitative 
measurements were made in the alluvial-bank channel because the banks were 
eroding too rapidly to establish steady-state flow conditions that would perillit 
such measurements. Instead, bore development was studied ina rigid-wall chaiincl 
with a sand bed under conditions of steady flow. 

APPARATUS 

Experiments were conducted in the 18-m flume of the W. M. Kcck Laboratory 
of Hydraulics and Water Resources of the California Institute of Tcchnology, 
Pasadena, Calif. Rigid flume walls were 26.7 cm apart, and painted with a11 

epoxy enamel which gave them a hydrodynamically smooth surface. Sediment 
input was by an automated wet sand feeder (4) in the flume inlet. Water surface 
elevation was measured by recording pressure transducers at  2-m intervals along 
the flume. 

Note.-Discussion open until January I ,  1978. To extend the closing date one iiiontli. 
a written request must be filed wilh the Editor of Technical Publications, ASCE. This 
paper is part of the copyrighted Journal of the Hydraulics Division. I'rocecdings of thc 
American Society of Civil Engineers, Vol. 103, No. HY8. August, 1977. Manuscript was 
submitted for review for possible publication on January 3, 1977. 

I Asst.  Prof. of Geology, Univ. of Missouri-Columbia, Columbia, Mo. 
'Prof. of Hydr. Emeritus, W. M. Keck Lab. of Hydr. and Water Resources, California 

Inst. of Tech., Pasadena, Calif. 
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PROCEDURE 

Five steady-state experiments were performed with a movable bed and sand 
fed at the inlet. These experiments were conducted over a range of discharges 
that bracketed the range producing bores in earlier simulated floods. Sediment 
input rate had the same relation to discharge as that used in the simulated 
floods. The sand bed was leveled before each run, and, except for run 5, runs 

FIG. 1.-Typical Bore (Arrow) in Alluvial-Bank Experiment 

were limited to about 6-min duration to prevent significant changes of mean 
bed elevation. Pressure transducer recorders were adjusted to maximum sensitiv- 
ity possible for the water depth and bore heights of the runs, and calibrations 
were checked prior to each run. Flume slope was 0.00853, bed niaterial was 
naturally-worn quartz sand with a geometric mean diameter of 0.28 mm and 
geometric standard deviation of I .42, and water temperature was 23" C. 

_-__-.-- 
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Two simulated floods were run over a nonerodible bed using the hydrograph 
that produced bores in the movable-bed experiments, but with no sedinient 
input. In the first simulated flood, the sand bed was covered with a I-crn thick 
plywood false bottom. This bottom was mounted with its top surface flush 
with the inlet and outlet sills so channel geometry was the same as that used 
in the simulated flood experiments, except with a fixed bed. I t  was painted 
with the epoxy resin used on the flume walls, and edges and joints were sealed 
with vinyl tape. No channel bores developed in the courze of the simulated 
flood run through this channel. 

For the second simulated flood in the fixed bed chamel, the false bottom 
was painted and dry bed sand was sprinkled on the wet paint. After the paint 
dried, excess sand was washed off, and a simulated flood run over the rougliencd 
fixed bed. This bed had the same bed sand-grain roughness as that used in 
simulated floods, but again no bores developed during the simulated flood. 
The water surface was disturbed in both experiments with a fixed bed, but 
no waves developed except stationary ones caused by fixed irregularities in 
the flume walls. 

EXPERIMENTAL RESULTS 

Fig. 2 shows a typical bore developed in the steady flow experiments with 
the sand bed. The bore can be seen entering the field of view froin tlic right. 
Bore height is about 0.8 cm and water ahead of the bore is about 1.8 cni 
deep. Small downstream-migrating antidunes can be seen on the bed and the 
surface waves that move in phase with the antidunes are ~ilso visible. Thcsc 
surface waves are referred to herein as antidune waves. Fig. 2 sliows that 
antidune waves in the shallow water ahead of the bore are breaking, and that 
the surface of the bore has superimposed antidune waves, giving i t  ;I lumpy 
appearance in this photograph. As the bores travel downstream, aiitiduiic waves 
in  front of them break. In some cases the flow ahead of the bores apparently 
becomes slow and shallow enough so that the antidune waves break and disappear, 
and the bore advances over a relatively smooth water surface. In  tlicsc instanccs, 
the breaking of the antidune waves and sudden shallowing of the flow iinriicdiatcly 
downstream of the bore gives the illusion that the flow surges uystrectrti. Said  
transport virtually stops in these instances, but no verified upstream movcmcnt 
of sand or water has been observed. In other instances, the bore overrides 
the antidune waves while they are breaking (Fig. 2) and leaves them bchind 
apparently in about the same position as before the bore passcd. 

Mean Flow and Bore Parametem-Fig. 3 is a section of the pressure transducer 
record for Run 2. For every bore that developed during the 6-niin runs, iiiiniinum 
water depth in front of the bore, d,, and bore height. I t ,  was Jctcrniiiicd at 
each of the six pressure transducer stations along the flunic. 

Fig. 4 shows mean bore height at each transducer for Runs 1-5. This figure 
also shows that bores in Runs 1-5 were generated upstream of fluinc station 
3.25 i n .  and observations indicated that they were first visible downstream of 
station 1.5 ni. Bores were observed coming out of the inlet during Run 5 .  
The sand feeder was shut off after 390 sec, and Run 5 was separatcd into 
Run Sa (feeder on) and Run 5b (feeder off). Fig. 4 shows that bores in Run 
5b form farther downstream than those in Run 5a, but achieve the same height 
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m. Thus, although the feeder input disturbances had some 

effect on initial bore generation, final bore size was not affected. 
Fig. 4 shows that mean bore height varies but little downstream of station 

7.25 ni. Table I gives a summary of mean flow parameters and mean bore 
parameters from 7.25 111-13.25 m. Table I indicates that in Runs 4 and 5 the 
Froude number, F, is less than 0.84, the minimum value-for flows in which 
antidunes form (9). The Froude number, F = v / a  is based on mean values 
of velocity, v and depth 6 ;  however, depth and velocity are not uniform in 

FIG. 2.-Typical Bore (Arrow) in Rigid-Wall Channel, Flow from Right to l e f t  

FIG. 3.-Pressure Transducer Record for Run 2 

a cross section and antidunes do not exterid across the entire flume. I t  is believed 
that the Froude number of the flow wheIc antiduiics occurrcd was higlicr th;in 
the average as found by Colby (2) iri I’igcoii Ibost Crcck. 

Analysis.-Visually the clianiiel borcs rcscmble roll waves in icrms of morphol- 
ogy. regularity of spacing, and the impression that larger waves overtake smaller 
ones. However, quantitative data froin liuns 1-5 show that the bores do not 
behave like roll waves. Although the average bores increase slightly in amplitude 
after initiation (Fig. 4), many individual bores decayed after reaching peak height. 
Also, in the rare instances where one bore overtook another, the overtaking 

-. .-_-...- 
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bore was of smaller height. This behavior is typical of surges (5, pp. 77 and 
300). Henderson indicates that celerity, c,  of surges of finite amplitude should 
be within the limits, < c < m, in which d ,  and dU are water depths 
downstream and upstream of the bore, respectively (Fig. 3). and g = acceleration 
of gravity. Table 2 shows that observed experimental bore celerities behave 
this way except for Run 5,  where bore celerities are greater than m. The 
greater celerities calcuiated from transducer data than predicted froin hydraulic 

TABLE 1.-Mean Flow and Bore Parameters for Runs 1-5 

- 

Q 
( 2 )  

2,550 
2.070 
1.649 
1.380 
1,130 
1,130 

- - 

li 
(3) 

2.03 
I .93 
1 .I3 
1.66 
1.54 
1.50 

- 

- 

I .76 
I .69 
1.53 
1.48 
I .38 
1.35 - 

47.1 
40.2 
35.7 
31.2 
27.5 
28.3 - 

Number 

0.56 

0.42 

- - 

v,. 
( 8 )  

86.5 
79.7 
74.9 
73.7 
12.2 
69.8 

- 

- 

39.4 
39.5 
39.2 
42.5 
44.7 
41.5 - 

0.122 

Note: Values in Col. 2 are given in cubic centimeters per second; values in Cols. 
3. 4, and 7 are given in centimeters; values i n  Cols. 5, 8, and 9 arc given in centimeters 
Der second. 

0 RUN I -  9 BORES 
0 R U N Z - 2 6 B O R E S  

- -O R U N 3 - 3 6 8 0 R E S  
A RUN 4 . 4 1  BORES 

__ __ - - . - 2 0  
5 - d R l l N 5 ~ - 5 0 R O n F S l f E E O E R O N ~  
t D R U N  5 b - l U 8 0 R t S  I rEEOfRUFFl  I 

z 
w 
I 

FLUME STATION (ml 

FIG. 4.-Mean Bore Height along Flume for Runs 1-5 

thcory for Kuii 5 I I I ; ~ ~  bc duc to propcrties of thc prcssurc nicasiiriug systciri. 
Brock (I) used ;in alternate method for determining roll wave crcst Iicight bcc;iusc 
pressute transducer response time was slower than wave-front rise tirnc. Trans- 
ducer response in these experiments i s  even slower than in  Brock’s, because 
water pressure increase must be transmitted through 6 cni of sand before reaching 
the piezometric taps. Apparent dips in bore height at station 9.25 111 for Rum 
4 and 5 (Fig. 4) are probably caused by slower response time for that transducer 
relative to the others, giving a smaller apparent d, , .  All of the transducers should 

. . -. .. . . . . . , 

I 
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ysteniatically low readings for d , , ,  which can account for the failure in 
~ 

Run 
( 1 )  

I 
2 
3 
4 
5a 
5b 

~~~ 

Run 5 for a to be greater than c. This transducer response problem also 
means that all values of and d,, are systematically low; thus, no quantitative 
use of wave-height data in Table 1 should be made beyond that in Table 2. 

Henderson ( 5 )  and Lighthill and Whitham (7 )  indicate that bores in Runs 
1-5 should decay in  height once initiated. This decay is observed in some bores, 
but on the average the experimental bores do not decay within the length of 
the channel (Fig. 4). 

I t  was mentioned earlier that in Run 5,  bores were observed coming out 

TABLE 2.-Computed and Actual Bore Celerities 

4 2, fi C 

(2) (3) (4) ( 5 )  (6)  

I .37 2. I 3  36.7 39.5 45.7 
I .33 1.91 36. I 39.2 43.3 

I . 1 Y  1.61 34.2 41.5 39.7 

I .42 2.21 37.3 39.4 46.6 

1.32 I .88 36.0 42.5 42.Y 
1.21 1.71 34.5 44.7 41.0 

4 .  

. m 0 -  

100 200 300 400 500 
TIME ELAPSED FROM START Isec) 

FIG. 5.-Bore Frequency at  Station 13.25 m for Runs 1-5 

of the inlet, suggesting that blobs of sand falling from the feeder initiated the 
bores. However. Fig. 4 shows that bores form with the fcedcr off, a d  Fig. 
5 shows that the frequciicy of bores does riot cliangc apprcci;rbly wlien tlic 
feeder is shut off. Data i n  Fig. 5 ai-c tlie number of bores passing station 13.25 
in during succcssive 20-sec intervnls. In all cases there is a slight peak in bore 
frequency in the middle of the run, but no significant difference in frequency 
i n  the 100 sec’before and the 100 sec after feeder shutoff in Run 5 ;  thus, 
the feeder apparently does not cause the bores. 

The bore developnient can be explained by the formation and breaking of 
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trains of antidune waves. Bores were observed in simulated floods only during 
flow over antidunes (3) which in the present experiments always migrated 
downstream. As previously mentioned, the same simulated flood over a rigid 
bed produced no bores. Observations suggest they are caused by the release 
of water “stored” by trains of the low amplitude antidune waves. If the waves 
begin breaking at the downstream end of a train, each breaking wave appears 
to release a small amount of water. This produces a small wave propagating 
downstream and also causes the next wave upstream to break. As a result 
the train of antidune waves “unravels” upstream, producing a series of small 
waves traveling downstream. However, if the wave at the upstream end of 
a train breaks first, the disturbance causes the next wave downstream to break, 
and so on. The small downstream-traveling wave released by the first stationary 
wave joins those released by the second and subsequent breaking waves 
downstream, finally resulting in a bore. 

All of the bores observed i n  the present studies w e x  foriiied in flows with 
antidunes that moved downstream. However, there is reason to bclievc that 
such bores also can occur in flows with the common antidunes that migrate 
upstream, Simons, et al. (8) observed that in a flume flow 0.43 f t  deep over 
0.45-mm sand, considerable water was stored in the flume whcn trains of antidunc 
waves broke. These authors indicated that the surging of the flow following 
this storage could explain surges observed in some natural streams. ‘The storage 
of water in antidune flows and its subsequent release will certainly cause surges. 
However, the extent and importance of this phenomenon is probably limited 
since i t  has received little attention in the engirleering literature. 

FIELD OCCURRENCE 

Field occurrences of such bores which have come to the altciition of tlie 
writers were reported by John S. Shelton (personal communicatioii), who obscrvcd 
theiii on a flow on the floor of the San Gabriel Reservoir, Califortii;t, arid 
by Neil D. Skilton (personal communication), who obscrvcd them in  ;I barranca 
on the flank of Volclin de Fucgo, Guatemala. 111 neitlicr case were bed sediniciit 
sizc. wutcr depth, or bcdforrii accurately measured. However, in  both C:ISCS, 

sediment size and water depth were estimated to be within the range nccessary 
to produce downstream-migrating antidunes, i.e., the depths werc less than about 
I I  cm, the depth range within which antidunes have been observed (3, Fig. 
7-5)  to migrate downstream. 

CONCLUSIONS 

The channel bores observed in siinulated flood experimcnts in  rigid-wall ;ind 
;illtivi;il-b:iiik cliitiiiicls arc ;tppercotly rclnkd to thc cxistcncc ;iiid qu;tsipcrioilic 
brcaking of trains of waves associated with downstrcaIii-Inigrntiilg ;riitiduiics. 
Release of water storcd by breaking stationary waves apparently both initiates 
and nurtures the bores, which otherwise would decay cveii if independently 
initiated. Similar bores have been observed in the field under flow conditions 
similar to those in the laboratory, suggesting that bores are a bona fide natural 
phenomenon. 

Observation of deeper flume flows (8) shows that upon breaking, trains of 
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antidui ? e waves of the kind that migrate upstream, cause water to be stored. 
-. This suggests that the release of this stored water will produce a surge and 

further suggests that surging due to antidune activity can occur in natural streams. 
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APPENDIX II.-NOTATION 

77ie folloivirig syrirbols are irsed in th is  puper: 

- 
c = V,,, - V = bore celerity - 

d = mean undisturbed water depth for run; 
d, = mean low water depth in front of bores; 
d,, = mean high water depth behind bores; 

- 

F = v / ( g d )  I / *  = Froude number; 
f = (8g?S)/ gz = Darcy-Weisbach friction factor; 

g = acceleration of gravity; 
It = inean bore Iieight; 
Q = water discharge; 

i. = w J / ( w  + 2J) = hydraulic radius; 
S = 0.00853 = flume slope; 
V = Q/ WJ = mean flow velocity; 

p,,, = mean bore velocity relative to flume; and 
W = flume width = 26.67 cm. 
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 MATHEMATICAL MODELING OF SCOUR 
AND DEPOSITION 

By Willianl A.  Thomas,' and Alan L. Prasulii:,2 R.lenibers ASCE 

lNTRODUCTlON 

Since natural rivers are usually confined by a boundary that can be entrained 
and transported by the flowing water, an extra degree-of-freedom is introduccd 
into the physical process governing the hydraulics of flow. It is conimon practice 
to substitute engineering judgment for an analytical treatment of this problem 
when knowledge of only the water surface profile is required. However, many 
engineering studies require knowledge about the rate and extent of change of 
boundary geometry, and an analytical treatment of this problem requires detailed 
information about the hydraulics of flow and the interaction between the 
water-sediment mixture and sediment material forming the stream's boundary. 

It is sometimes possible to separate sedimentation studies from those involving 
the hydraulics of flow. For example, deposition in deep reservoirs can be studied 
from the standpoint of a reduction in reservoir storage capacity because there 
is little reentrainment of material once it has deposited. On the othcr hand, 
sedimentation studies in shallow reservoirs, downstream from dams or i n  natural 
rivers, require treatment of the entire movable boundary problem because both 
scour and deposition are involved. It is for this more genzral type of problem 
that this simulation inodcl is designed. 

DESIGN OF COMPUTER PROGRAM 

In concept, digital modeling utilizes the digital computer to simulate, with 
respect to time, the behavior of a physical system or process by applying the 
necessary theory to describe the physical process in terms of dependent and 
independent variables and by specifying the necessary functional relationships 
to describe the Dhysical system. The utility of this generalized computer program . -  

Note.-Discussioii open until January I ,  IY78. 'I'u extend the closing d:tlc one tliontll, 
ii written request niust be filed with tlic Editor of Technical I'ublicatiotls, ASCE. 'I'his 
paper is part of the copyrighted Journal of the Hydraulics Division. I'rocccditigs of llic 
American Socielv of Civil Engineers. Vol. 103, No. HY8, August, 1977. Maiuscript Wits 
submitted for reiiew for possible publication on November I I, 1Y76. 

'Chf., Research Branch, The Hydrologic Engrg. Center, U.S. Army Corps of Engrs.. 
Davis, Calif. 

ZProf. of Civ. Engrg., California State Univ., Sacramento, Calif. 
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cross-stream coordinatc; 
k/E; 
2 + 2.5 In( i /k*);  
dimcnsionlcss downstream coordinatc = S/b; 
downstream coordinate; 
cross-sectionally averaged downstream velocity; 
diincnsionlcss dowristream velocity; 
downstrcain vclocity; 
vertically averaged downstrcain velocity; 
pcrturbation of t i ;  

downstrcain vclocity at bcd; 
shcar vclocity; 

transvcrsc vclocity; 
vcrtically avcragcd transvcrsc velocity; 
diriicrisionlcss vcrtically averaged transvcrsc vclocity; 
pcrturbation of v; 
Cartesian coordinatcs, i being directed upward from bed; 
cocfficicnt = 0.077; 

9/E; 

DIU,; 
(b/-H*)C,; 
2/11; 
dinicnsionlcss bcd clcvation; 
bcd clcvation; 
pcrturbation of q; 
anglc bctwccn ccntcrlinc down-channcl direction and P-axis; 
angle amplitude of channcl ccntcrlinc; 
incandcr wavclcngth, measured along river channel; 
dinicnsionlcss sccondary flow velocity = V / U ;  
sccondary flow vclocity; 
pcrturbation of Y; 
cddy viscosity; 
dimcnsionlcss watcr-surface clcvation; 
watcr-surfacc clcvation; 
pcrturbation of 5; 
dcnsity of watcr; 
diriicrisionlcss ccntcrlinc curvaturc; 
phase lags of sccondary flow arid watcr surface, respec- 
tively; 
bcd slicar strcss i n  down-channel and transverse directions, 
rcspcctivcly ; 
ks; 
r*a; 
x + 1/3; 
cocfficicnt i n  Eq. 330; 
cocfficicnts in  Eq. 45; 
cocfficicnt dcfincd by Eq. 51; and 
b/J",.  
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WIDTH OF STRAIGHT ALLUVIAL CHANN a! 
By Michael A. Stevens' 

ABSTRACT: The minimum width of an essentially straight stable alluvial channel 
transponing water with or without a bed material or wash load is related to the 
tractive strength and the sliding strength of the bank soils. either alluvial or resid- 
ual. In addition, the variation of the bed level at the banks due to bed forms, 
alternate bars, and other three-diinersional flow effects is an important factor. The 
variation is defined by the ratio of  the niaxiniun~ depth along the bank to the av- 
erage depth over the bed. The maximum width is not so well defined but depends 
on the depositional clixacteristics of the suspended sediment and the development 
of meandering tendencies in wider channels. Use of  bank soil properties to dcter- 
mine stable channel widths indicates that more than one width and slope are pos- 
sible to cany a given water discharge with or without bed-material load. For de- 
sign, the minimum allowable width is usually the best choice. 

INTRODUCTION 

A channel carrying water and an accompanying sediment load i n  a cross 
section with banks of alluvial or othcnvisc erodible material can adjust its 
width depcnding on the amount of watcr, the amount and type of scdinicnt 
supplicd, and thc strcngth of tlic bank soil. Historically, tlicrc liavc bccn 
three approaches to determining the stable (noncroding and nondcpositing) 
width o f  such a channcl. Thc carlicst was the Lindlcy (1919) rcgimc width, 
followed in the next 40 years by nunicrous othcr width prcdictors of tlic 
same ilk. In 1955, Lanc prcscntcd the tractive forcc tlicory dcvclopcd by 
many people at the U.S.  Bureau of Reclamation. More recently, concepts 
of minimum stream power (Chang 1980) and maxiinuni sediment trans- 
porting capacity (Whitc et al. 1982) havc becn put forth as suitablc width 
indicators. Supcrficially, the three methods have very littlc i n  coiiimon. 

Froni a thcorctical point of view, it is thc interplay of tlic propcrtics of 
the fluid and the soil at the banks that detcnninc thc niinimum and niaxinluin 
stable widths of erodible channels which arc csscntially straight. l h c  stablc 
channcl width must bc such that thc watcr and scdiinctit (if any) supplicd 
to thc channcl arc transported without any significant nct crosion or dcpo- 
sition on tlic bcd and banks. Intuitivcly, onc knows that clianncls with strong 
materials for banks can be narrow and if the bank niatcrials arc wcak, the 
channel must be wider. 

Herein, the properties of the bank matcrial that dctcrniinc tlic minimum 
stable widths are labellcd the "tractivc strength" and the "sliding strcngth." 
Essentially, the theory employed is an extension of Lane's (1955) work and 
is valid for both alluvial and rigid boundary channels. The method of using 
the tractive and shearing strcngth criteria for dctcnnining thc minimum width 
of essentially straight alluvial channcls is illustratcd with an cxamplc of thc 
sizing of a sandbcd canal. 

'Consuliant, P.O. Box 3263, Boulder, CO 80307. 
Note. Discussion opcn until August I ,  1989. To extend ilic closing dutc one nio~itli, 

il written request must be filed with thc ASCE Manager of Journals. The manuscript 
for this paper was submitted for review and possible publication on April 22, 1987. 
This paper is part of the Journal of Hydraulic Engineering. Vol. 115, No. 3 .  March. 
1989. OASCE, ISSN 0733-942Y/89/0003-030Y/$l.O0 f $.IS per page. Paper No. 
23243. 
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material 

FIG. 1. Cross Section of Straight Alluvial Channel 

Tlic bed is dcfincd as that portion of the pcrimctcr which is covered with 
bcd ~iialcrial. Wlicn tlic canal banks arc fornicd by sediment carricd by the 
canal, tlic bank iiiatcrial is fincr grading from finest at the top to coarsest 
at tlic bottom. I f  thcrc is no clcar dcniarcation between bcd and bank ma- 
tcrials a t  thc toc of thc banks, tlic bcd width b is dcfincd by the points wherc 
bcd fornis no longer cxist on thc pcrinictcr. 

’I’hc onc-dimensional channcl is cliaractcrizcd by thc largc ccntral portion 
ovcr which tlic llow cxchangcs suspcndcd scdinicnt with scdiinent on thc 
boundary. For cxamplc, i n  sandbed channcls, sand i n  suspension becomes 
dcpositcd on tlic bcd and sand on tlic bcd is rcsuspcndcd. On the banks, 
thcrc is no such cxchangc of sand. Then as far as transport of bed matcrial 
is conccrncd, tlic llow “sccs” o ~ l y  tlic bed and not the banks. 

Although Laccy (1930) considcrcd rcgiinc canals to be clliptical in cross- 
scctional shapc, Lindlcy (1930), Uclasis (1930), Kcnncdy (1894), Inglis (1930), 
and Blcncli (1957) coiifirnicd that thc rcginic scctiori has a horizontal bcd 
and stccp sidc slopes. The trapczoidal scction is an appropriate rcprcscnta- 
tion. 

As tlic fluid iiiovcs ovcr the boundary of the channcl, i t  cxcrts a forcc on 
tlic boundary callcd thc tractivc forcc by Lanc (1952). When the flow is 
uniform, steady and csscntially one-climcnsio~ial, thc tractive forcc on tlic 
bank varics with width-to-dcptll ratio b / y  and with position down the bank. 
Tlic distributions of tliis shear for trapczoidal sections have bccn measured 
by Ghosh and Roy (1970). For b/y > 4 ,  the maximum tractive stress on 
tlic bank is 

(7) r,,, = 0.75yys 

On thc bed, the maxiniuni tinic-avcraged shear stress can be taken as yyS. 
Eq. 7 is that devclopcd by Laric (1955) and confirmcd in an amroximatc 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.. n imic r  i n  Ilic cxpcrinicnts of lppcn and Drinklcr (1962) and Rcplogle and 
Chow (1966) .  

For b/d  > 4 ,  tlic ccntral portion with corncrs niarkcd 1-2-3-4 in Fig. 1 
has an aliiiost unil‘orni bcd slicar strcss. Thc shcar strcsscs on thc vcrtical 
scgmcnts 1-2 and 3-4 arc small. lf i t  is assunicd that the bcd shear stress is 
unilorm and equal to yyS, thcrc is nu shear strcss on the sides 1-2 and 3- 
4 ,  and the dcptli of flow is uniform with a value y ,  then at every vcrtical 
ovcr the bed, thc dcpth-averagcd vclocity is a constant U .  This is the one- 

dimensional approximation, the foundation of this analysis. Thc 
charge over the bed is byU. The velocity for flow ovcr thc bcd of width 6 
is 

( 8 )  . . . . . . . . . . . . . . . . . .  

in which f = d’Arcy-Wcisbach friction factor and g = accclcration duc to 
gravity. 

For the triangular-shaped area at cacli bank, tlic arca is sinal1 and thc 
velocity is lcss than ovcr (tic bcd. For sinlplicity assunic that  thc friction 
factor for the sides (banks) is the same as that for thc bed. Thcn, thc flow 
along the sides is 

. . . . . . . . . . . . . . . . . . .  (9) 

in which A = zy2 and R = zy/2(z2 + I)’.’. Thc total flow is 

z3 
Q = [ ( 2 ( z z  + I)u,5)o’’ 5 + I ]byU . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

Thc first tcrni i n  thc brackcts accounts for tlic llow along thc banks. 1t is 
the ratio of the sidc flow to that ovcr thc bcd and is but a smal l  lractioh. 

STABLE WIDTH CRITERIA 

In order for thc banks to bc stablc, two critcria m u s t  bc met. First, [tic 
shcar strcss on thc banks must be such that thc suspcndcd sctlinicnt is not 
dcpositcd on tlic banks and no particlcs arc crodcd ftoni tlic banks. Sonic 
dcposition and crosion might occur, but i t  sliould rcniain 0 1 1  tlic avcriigc 
iiisignificant. Second, thc banks must rciiiain frcc froni sliding l;iilurcs or 
othcr typcs of gcotcctiiiical failurcs undcr advcrsc conditions in  the soil. I Icrciii, 
tlic first is labclcd thc “tractivc strcngtli” criterion and is dircctly rclalcd to 
thc tractive forcc; the sccond is [tic “sliding strcngtli” critcriun and is only 
indircctly rclatcd to thc tractivc forcc. 

Tractive Strength 
Fine particles o f  suspcndcd scdinicnt, clays, arc carricd i n  grcatcr con- 

centrations than larger particlcs at and ncar thc thc surfacc of thc flow. Clay 
particlcs have clcctrical chargcs, on their cdgcs as wcll as 011 tlic Plat sides 
of their lamella, whcrc there arc some unsharcd clcctrons from oxygcii mol- 
ecules in the silicon-oxygen layering cointiion i n  most clays. Thc attraction 
or repulsion forces bctwcen chargcd particlcs of clay can bc niuch grcatcr 
than the gravity forcc acting to scttlc all particlcs. ‘I’hc gravity force is pro- 
portional to the subincrgcd wcight of thc particlc. As illustrnlcd by Lane 
(1955), thc allowablc shcar strcss for clays is unrclatcd to tlic parliclc size. 

In wide prismatic channcls, the shcar strcss on thc banks at thc surlacc is 
low, cspccidly for sloping banks (Ghosh and Roy 1970). Clay particlcs nioving 
near the bank can becomc dcpdsitcd even on a vcrtical facc i f  thc shcar strcss 
at the surface is vcry small. 

Thc numbcr of clay particlcs bcing dcpositcd whcn tlic slicar strcss is low 
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bc in proportion to tlic concentration, but as the bank builds into the 
flow, tlic slopc stccpcns and thc shcar strcss incrcases. Thus, the criterion 
for iiiathcniatical (and physical) stability is present. As the phenomenon of 
bank dcposition dcvclops, its rate of development decreascs. 

‘I’hc s m c  is truc for crosion. Whcn particles are plucked from the top of 
tlic bank by thc shcar strcss of thc flowing watcr, the slope decreases, which 
i n  tu rn  dccrcascs thc shcar strcss. 

Wlicrcas tlic local bank slopc at or ncar thc surfacc can be stccp and stable 
bccausc of tlic niagnitudc of the shcar stress and the nature of the clay sed- 
iincnt, down lowcr on thc banks particlcs arc larger, shcar strcsscs highcr, 
and gravity forccs doiiiinatc over clcctroclicniical forccs. Whcn erosion oc- 
curs in  thc lowcr zonc, bank stccpcning followcd by sliding failurcs can 
occur. ’I’hc nornial bank profilc for alluvial canals carrying cohesive sedi- 
nicnt i n  suspcnsion is stccp at the top and flattcr at the bottom. 

I n  tiiathcniatical tcrnis, erosion is prcvcntcd if, at cvcry location on the 
bank, tlic lluid shcar strcss ~ y y S  is lcss than C,, the tractive strcngth which 
tlic soil posscsscs to rcsist dislodging of particlcs. That is, 

c, 2 Eyys . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( I ! )  
cvcrywhcrc on thc bank. Hcrc E is a nunibcr depending on b / y  and z ,  the 
position up and down thc bank and variations in shcar due to three-dirnen- 
sional motion of thc watcr. For widc channcls (b /y  > 4) with prismatic 
banks, tlic tiiiic-avcragcd iiiaxinium valuc E = 0.75 is obtaiticd ncar 2/3 

For noncolicsivc soils, C, is directly rclatcd to easily measured properties 
of tlic individual particlcs. By ncglccting lift forccs on the particles on the 
bank (Graf 1984). Lanc’s (1955) valuc for tractive strcngth for sand and 
gravcl is 

dcpth. 

. . .  . . . . . . . . . . . . . . . . .  c, = k, (S., - I )yl)5,, cos 0 ( 1 - - ;;;3u.5 (12) 

i n  which k,. = critical valuc of (tic Shicld’s numbcr; S, = spccific gravity of 
tlic solid particlcs; 0 = sidc slopc anglc nicasurcd from the horizontal; DS0 
= nicdian sicvc sizc (by wciglit) of the particlcs on thc side slope; and 6 
= anglc of rcposc for tlic particlcs. Whcn thc flow at the banks is hydraul- 
ically rough, k,. = 0.047 (Ccsslcr 1971) but for sinall particlcs and high 
viscosity k, can bc as low as 0.030. For gravcl bcds, Lane (1955) used 
instcad 1)75 and k ,  = 0.075. 

Eq. 12 illustrntcs that i t  is not fcasiblc to design large canals with sand 
banks. Dsu is siiiall and tan U/tan + must be less than unity so channels with 
noncolicsivc sand bulks inust be cxtrcmcly shallow with very flat side slopes. 

lractivc strcngth of cohcsivc soil is not so easily related to other soil 
propcrtics. ’I’lic clcctrochcinical forccs which dominate in cohesive soil are 
only partially undcrstootl (Parthcniadcs 1962, 1971) and vary for the most 
part with changing iiioisturc contcnt and with dissolvcd solids in the water. 

1 tic tractivc strcngth of cohcsivc soil can be inferred from field studies 
such as thosc conductcd by Flaxrnan (1963). Some of the guidelines for 
tractivclstrcngtli of cohcsivc soil are given by Chow (1959). Other experi- 
rncntal data arc surnniarizcd by thc Task Coinrnittce on Erosion of Cohesive 
Matcrials (1968) and Graf (1984). I n  gencral, tractive strengths for clay are 
i n  thc rangc froni 0.01 to 0.5 Ib/sq ft (0.5 to 25 Pa). 

,- 

I .  
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Sliding Strength e 
The sliding strength critcrion for a stable alluvial canal is that the bank - 

hcight and bank slope be such that there arc no simplc slip circlc or othcr 
type of geotechnical failures. For banks composcd of hornogcncous cohcsivc 
soil, the slip-circle stability analysis is straight forward and is prcscntcd hcrc. 
For nonhotnogcncous banks composed of cohcsivc soils with propcrtics which 
prcvent piping and liquefaction, the analyses is siniilar, but inore coinplcx. 
Bank cantilcvcrs and othcr typcs of erosion mcchanisrns for alluvial banks 
such as wave action and flow slidcs arc dcscribcd in coinprchcnsivc papcrs 
by Tliornc (1982) and Christian (1985). 

A canal bank composcd of homogcncous cohcsive soil and shapcd to a 
sidc slopc dcscribcd by thc angle 0 fails by slipping whcn thc vcrtical hcight 
is H,. Thc pcrtincnt propcrtics of the soil arc its cohcsion C ,  its intcrnal 
friction anglc +, and its in-placc unit wcight at thc time of failurc, y,. The 
di~ncnsionIcss paranictcrs for defining faiturc arc M,y,/C, +, and O (c.g., 
Chcn and Gigcr 1971). 

Thc gravity forcc, rcprcscntcd by tlic in-placc uni t  wciglit, acting on all 
the particlcs of soil and watcr in tlic iiiass abovc tlic slip surfacc causcs thc 
failurc. Thc failurc is rcsistcd by shcar strcsscs, rcprcscntcd by cohcsion, 
dcvclopcd along thc slip surfacc. Roots can add significant strcngth to soils 
(Gray and Lciscr 1982). 

Thc slopc stability analysis for wct and dry soil iridicatcs tlic following: 

1 .  Alluvium with highcr cohesion or undraincd shcar strcngth can lorni Iiighcr 

2. Lightcr alluviuiii can forin highcr banks. 
3. Alluvium with no cohcsion can stand to any hcight providcd thc bank slopc 

4. The critical bank hcight is not vcry scnsitivc to intcrnal frictiori ariglc whcn 

5. Vcrtical banks cavc at sinallcr hcights than sloping banks. 

Corninonly, slip-circle failurcs occur whcn canals arc dcwatcrcd or on h c  
rcccssion of floods in rivers. ‘~cchnically, this is thc rapid drawdown casc, 
a situation in which thc watcr docs not drain from thc soil as quickly as thc 
lcvcl falls in tlic channcl. For this condition, onc caii rcplacc tlic colicsiori 
C with the saturatcd undraincd shcar strcngth C,, of tlic soil and assuiiic (I, 
= 0. Thc bank height at failurc is 

banks. 

is less than the intcrnal friction angle. 

tlic banks arc vcrtical or ncarly so. 

(13) 

in which ys = saturated unit wcight of the soil. Thc valuc 5 is that for slopc 
angles of approximatcly 70”, the assumption bcing that not inally slopcs bc- 
coinc absolutcly vertical throughout thcir cntirc hcight. For vcrtical slopcs 
thc valuc is 3.8 (Chcn atid Gigcr 1971). 

The U.S.  Burcau of Rcclaination (Hilf 1974) has indcxcd thc saturated 
undrained strengths of soils for the unified soil c~assification systcln (U.S. 
Army Corps of Engineers 1953). Averagc valucs of C, rangc from a high 
of 650 Ib/sq ft (31 kPa) for inorganic silts (MH classification) to a low of 
200 Ib/sq ft (9.6 kPa) for clayey gravels and gravel-sand-clay niixturcs (GC 
classification). 

5C” 
H,= - . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Y s  
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e ic bank height 11 for canals can be written 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (14) I1 = ky + f b  

Here k = a number that describes the variability of the flow depth due to 
bed forms, bars, and slight curvature of the canal alignment; andf, = free- 
board, the vertical distance from the water surface to the top of the bank. 

For stability, !I 5 H ,  so the sliding strength criterion for stable banks under 
most conditions is 

y 5 I (5 - .) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
k YI 

The variable k is the ratio cf the niaxinium depth of flow at the bank to 
the average depth of flow over the bed in  the reach. If the flow is truly one- 
dimerisional, k would be unity. Local scour on the outside of bends results 
i n  values appreciably greater than unity. For sharp bends, k > 2 in sandbcd 
channels. Banks on the outside of bciids cave more frcquclltly than at othcr 
locations. On the opposite side of the bend where the point bar is developes 
in sandbed channels, the value of k is less than unity and can be as low as 
0.2 for sharp bends. Bank caving rarely occurs on the inside of bends. In 
canals, thc formation of alternate bars results in the development of a mcan- 
dering thalweg increasing the value of k opposite the downstream end of the 
bars. Morc increases in k result when the canal is operated at intermediate 
discharges. 

Most alluvial banks arc not homogeneous. If the soil is graded from fine 
at the top to coarse at the bottom in the manner that water segregates its 
sediment in suspension, the stable bank is shaped from steep to flat in a 
smooth curve. For other non-homogeneous banks, different modes of failure 
occur due to stratigraphy (Williams and Wolnian 1984). With sand on the 
bottom and clay on top, bank migration can result primarily from failure of 
bank cantilevers which are fornlcd by basal scour. 

Because of the lack of homogeneity in alluvial soils and the expense of 
obtaining and testing many undisturbed saniples, it is practical to define the 
saturated undraincd shear strength for river and canal banks as 

H<Y, c, = - .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (16) 5 

and obtain its value from measurements of H ,  and y, taken at caving banks 
im~ncdiatcly after rapid drawdown. If the bank caves while the water level 
is high, the expression 

HAY, - Y) 
5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C” = (17) 

should be employed. In his dcvclopnicnt of this expression, Atkinson (1981) 
used the value 4 instead of 5. 

Similarly and because of bankline irregularities, one can use Eq. 11 as 
tlic definition of the tractive strength C, and measure the depth and slope 
where such shear failure can be identified. Small exposed roots bent along 
the bank in the direction of flow are a good indication of failure. 

At times, the determination of the sliding strength can be simple. For 
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example, a 14-km (8.7-mile) reach of the Citanduy River in  Java, IZonesia 
has 18 bends in which the outside banks are alluvium. All bends with niax- 
inium bank heights less than 9.5 111 (31 ft) arc stable. All bends with max- 
imum bank heights greater than 10.5 111 (34.5 ft) are caving. The bank height 
is defined as the vertical distance from the floodplain level to the bottom of 
the deepest P art of the pool. The top 2 111 (6 ft) is silt with a dry density of 
1,000 kg/m (62.4 Ib/cu ft) and a saturated density of 1,600 kg/ni’ (100 
Ib/cu ft). For this material, 

9.5 X 1,600 
(9.81) = 29.8 kPa (624 Ib/sq f t )  

and this value is used as a guide to establish the design criteria for new 
alluvial channels. Normally, bank niaterials are not so strong. For this river, 
the bankfull discharge is 1,000 ni’/s (35,000 cu ft/sec). Lacey’s regime 
width is 153 111 (502 ft). ‘l’hc actual top width is 75 111 (246 f t ) .  

Meandering 
The tractive and sliding strength criteria place a lowrr limit on the width 

of a stable channel. Either the bank height or the bank :.iiear strcss becomes 
too large for stability as the width decreases. Neither tiillits how wide a 
channel can become. That is, in one-dimensional flow thcory, a wider chan- 
ne1 has lower banks and smaller bank shear stresses than a liarrower one. 
The major factor that limits the maxirnum width is that a sediment carrying 
channel takes on more features of a three-dimensional flow as it  becomes 
wider. A meandering thalweg is created and an inner channel develops at 
intermediate flow. Ultimately, these meandering features change the onc- 
dimensional channel, the flow cutting into the banks at numerous locatioris 
and piling up the eroded sediment at others. A straight canal dcsigncd too 
wide can end up as a narrower meandering one. 

Straight narrow alluvial chanmls also exhibit nicaiidcr chnractcristics by 
developing altcnlate bars at large spacings rclativc to clia~iricl width. IIICSC 
can be tolerated in canals within limits if tlic height of the bars docs not 
exceed sonic fraction of the depth of flow. Othcrwisc, the local scour op- 
posite the crests of the bars causes local failure of the banks and the begin- 
ning of bankline meandering. 

The severe consequences of meandering tendencies i n  straight man-made 
channel: is illustrated in a photograph by Alt (1982: 1 19) of the channclizcd 
Walla Walla River in flood. Alternate bars arc causing the flood to cut into 
levees on either side creating the meandering pattern in and outside the ICV- 
ees . 

In studies of the iiiovemcnt of expanded clays and plastic particles in  swaight 

to-depth ratios (above 17). more pronounced [altcrnatc] bars appcarcd, whilc 

Simons and IWiardson (197 I ,  figure 9- 19) prcsciitcd empirical cvidcncc 
from large flumes, canals and rivers to indicate that the height of altcrnatc 
bars increases dramatically with channel width-to-depth ratio. Some large 
canals flowing half full with b/y = 70 have alternate bars with heights as 

laboratory channels, van Hoften (1968) concluded that Y .  . .  at higher width- 

at lower ratios the patterns were more subdued. . . . . .  

great as 70% of the depth. 
Low discharges running in the larger Pakistan canals often adopt a sinuous 
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a cg (Mahniood ct al. 1985; Mahmood et al. 1985) which may later erode 
the banks by conccntrating the flow against the banks. To Drcvent such oc- 
currences, low flows arc restricted to valucs not lcss than 55% of the design 
dischargc (Mahniood arid Shen 197 1).  

Jacggi (1984) has gathered empirical evidence from rivers and model 
channcls to indicate that alternate bars form when the bed slope is greater 
than sonic critical valuc depending primarily on the channel width to bed- 
niatcrial particle size ratio. Hc illustrated that alternate bars in laboratory 
channcls have large aniplitudcs in  coinparison to bed forms obtained at higher 
Ilows. Extrapolation to thc rangc of rcgirnc canals, Jacggi's criicrion for the 
". . . minimum condition for thc slope at which altcrnatc bar formation will 
occur . . . " indicatcs that rcgimc canals i n  Pakistan should not have enough 
slopc to crcatc altcrnatc bars. 

I n  contrast, F r c d s ~ c  (1978) uscd stability analysis to predict whether chan- 
ncls rcmain straight or tcnd to nicandcr or braid. In  this mathcrnatical ex- 
crcise, thc tendency for altcrnatc bars to grow or wash away is asscsse? from 
thcir rcsponsc to prcsunlcd charactcristics of two-dimensional flow. The rc- 
sults arc that channels always rcniain straight for small width-to-depth ratios 
and braid at large ratios. In  between, alternate bars grow and channels rnean- 
dcr. 

In  a similar typc of niathcniatical study of altcrnatc bars and meanders, 
Olcscn (1983) coricludcd that his findings were an affirmtion of ". . . the 
gcncral observation that narrow channels rcmain stablc whcreas wider chan- 
ncls tcnd to form alternate bars and othcr largc scale bed forms. " 

With tlicsc studies o f  altcrnate bars in mind, the conclusion is that there 
is not just onc width which rcsults i n  a stablc or rcgimc channel but a range 
bctwccn a tiiininiunl valuc for which bank height or tractive force controls 
and a n i a x i n i u ~ ~ ~  for which meandering tendency creates bank erosion ( k  be- 
conics too largc). ?'tic conccpt of a rangc of regime widths is in  agrcemcnt 
with thc findings of thc Canal and Headworks Data Obscrvatiori Program 
(Mao and Hook 1971). 

Design Criteria 
Both Jacggi's and Fredsoe's investigations indicate that mcandcring ten- 

dcncics arc lcss in narrowcr channcls. Thus, the narrowest channcl which 
satisfics the tractivc strcngth and sliding strength critcria and transports the 
dcsircd amounts of watcr and sediment on the chosen slope is the best choice 
for hydraulic dcsign. This is in keeping with minimizing the costs of right- 
of-way and excavation. The narrowest channel is least likely to have de- 
position on thc banks. 

One may want to choosc a wider alluvial channel because of other factors; 
for cxamplc, to avoid cxcavatiori in soil that is an aquifer. These are not 
addrcsscd hcrc. 

EXAMPLE 

Considcr the selection of an alluvial canal to transport a flow Q of 1,000 
cu ft/sec (28.3 ni'/s> and a sediment concentration C of 290 mg/L with a 
mcdian sieve DJ, size of 0.2 mm. The soil forming the banks is a clay loam 
for which thc tractive strcngth C, is 0.09 Ib/sq ft (4.3 Pa), the undrained 
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Depth ,  y ( 1 1 )  

FIG. 2. Depths, Velocities, Slopes, and Concentrations for Fine Sand (0.2 rnrn) 
Bed Canals 

shear strength C. is 200 Ib/sq f t  (9.6 kPa) and thc saturatcd uni t  wcight y, 
is 100 lb/cu ft (I ,600 kg/ni'). Thc frccboardfb is 1 f t  (0.3 n i ) .  What should 
the deptl; y, width b and slope S bc? 

Basic Laws 
The flow of water and sediment in any alluvial channel is govcrncd by 

the laws of conservation of mass and Newton's laws of motion. Thcse arc 
conservation of mass for water and for scdimcnt; Newton's laws for thc 
motion of watcr and of scdiment in suspension and on thc bcd; and Ncwton's 
laws for the motionless scdimcnt on thc banks (Stcvcrls and Nordill 1987). 
Herein, these arc cmploycd without elaboration cxccpt for thc stability of 
the banks. 

Depth and Velocity 
Tlic dcpth of flow for a givcn bed slopc is dctcrmilicd by sclccting 

suitable friction equation for this very fine sand. One looks for ficld data 
obtained for flow and bed conditions similar to thosc encountcrcd i n  this 
design. The ASCE Sedimentation Manual (1975) is valuablc i n  this rcspcct. 
More recently, contributions have been made by Ackcrs and White (1973), 
White, Paris and Bettess (1982), arid van Rijn (1985). Thc method of VaIi 
Rijn is used here to preparc thc depth-slope-vclocity curvcs io Fig. 2. 'I'hcsc 
curves are obtained using Eq. 8 and are valid for all sizcs of c a d s  i n  t h C  
rcgimc distribution systcm downstrcam. 'The nlcthod takes into accoulit thc 
formation of ripplcs and duncs on thc bcd. 

Sediment Transport 
Colby's curves (1964) for thc transport of sand as bcd material arc chose11 

to estimate the depth and velocity required to transport 290 mg/L of 0 .2  
mm sand the channel in thc canal (also shown in  Fig. 2) .  Thc tcillpcraturc 
of the water is taken as 16" c. 
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TABLE 2. Bifurcations for a Slope of 0.00013 

Discharge, 
cu It/sec (rn3/s) 

(1 1 
1.000 (28.3) 

250 (7.08) 
125 (3.54) 

500 (14.2) 

62.5 (1.77) 

Velocity 
Bed width, Depth, over bed, Concentration, 

11 (rn) f t  (m) ft/sec (rn/s) mg/L 
(2) (3) (4) (5) 

290 
210 
I85 
I55 
I40 

55.0 (16.8) 7.20 (2.19) 2.45 (0.747) 

27.5 (8.38) 4.52 ( I  . 3 8 )  1.93 (0.588) 
19.4 (S .91)  3.5X (I.UY) 1.72 (0.524) 

38.9 (11.9) 5.70 (1.74) 2.18 (0.664) 

13.8 (4.21) 2 . W  (0.853) 1.5.5 (0.472) 

with C = 290 nig/L is bifurcatcd using Eq. 20 but thc slopc is hcld C O I I S I ~ I I ~  
at 0.00013, tlic siiiallcr c:r~ials arc widcr :tnd carry lcss sand (Tablc 2). ?'tic 
aniuunt of sard storcd i n  this cntirc distribution systcn~ is (290 - 140)(10-6) 
(1,000)(62.4)(86,400)/100 = 8,100 cu ft (230 in') pcr day of full opcration. 

ADDITIONAL RESEARCH 

Additional rcscnrcl~ is nccdcd to idcntify appropriatc valucs of tlic tractivc 
strcngtli and saturatcd undraincd slicar strcngth of soils tl~rougli wliicli al- 
luvial cliariricls flow. Also, it is dcsirablc to bc able to csti~i~atc thcsc strcngths 
givcn vnly knowlcdgc of thc suspendcd scdimcot load supplicd to and carricd 
by tlic clianncl. I'lic writcr dctcr~~iincs tlic strcngths in t l~c field in channels 
wliich arc caving or croding. Only tlic saturatcd and dry unit weight and thc 
Attcrburg lin~its of tlic soil arc dctcrrnincd in  the laboratory. The Unificd 
Soil Classification Systc~n (U.S. Army Corps of Enginccrs 1953) is a bcn- 
cl'icial guidc to cataloguing strcogths. 

Tlic variability of thc bcd lcvcl at thc banks duc to tlic cxistcncc of bcnds, 
bcd loinis, and altcrnutc bars nccds to bc rlcfincd prcciscly. Altcriiatc bars 
and bcnds crcatc tlic largcst valucs of k .  Morc infor~~ia t io~i  is nccdcd on  thc 
fonnotiotl of altcrnatc bars. 

?'!IC niaxiiilull~ width at which a cliariricl can function wcll is vaguc. At 
grcatcr widths, thc tliicc-dimcr~sioriaiity of tlic flow crcatcs stability prob- 
h i s .  At prcscnt, i t  sccnis bcst to liniit tlic bcd width to thc niiniinuni. 

CONCLUSIONS 
* .  I hc niinimurn width of ;in csscntially straight alluvial channcl transporting 

watcr wit11 or witliout n bcd-n~atcrial load is rclatcd to the tractive strcngth 
arid tlic sliding strcngtli of tlic bank soils, cithcr alluvial or residual. In ad- 
dition, flic variation of tlic bcd lcvcl at thc banks duc to bed forms, alternate 
bars, and otlicr tlircc-clinicasionat flow cffccts is a factor. Othcr conditions 
011 tlic bcd arc of lcsscr i n ~ ~ ~ o r i ~ i ~ i c c .  Tlic ~ i i a x i ~ ~ i u ~ ~ i  width is not so wcll- 
dcfincd but dcpcnds on tlic depositional characteristics of' the suspendcd sed- 
iniciit and tlic dcvclop~ncrit of m c a ~ ~ d c r i ~ i g  tcndcncics in widcr channcls. For 
dcsign, tlic r~~iniinuni allowablc width is usually thc bcst choice. 

With adcquatc ficld rcscarcli, tlic tractivc arid sliding strcngth propertics 
of thc bank soils arid tlic variation of tlic bcd levcl at thc banks could rcplacc 
thc rcginic-typc quatioris and tlic iiiininium strcam power and similar hy- 
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potheses as the explanation of channcl width. The regime cquations arc sim- 
plistic in that they do not explain the physics which governs width. Thc 
extrema1 methods give no recognition to the fact that stablc channcls with 
tough banks can be narrow and channcls with wcak banks niust be widc. 

Use of bank soil properties to determine stablc channcl widths indicatcs 
that more than one width and slope are possible to carry a givcn watcr dis- 
charge with or without bcd-material load. When the channcl banks are fornlcd 
with scdimcnt carried in thc watcr, it  is mainly thc propciiics of tlic SUS- 
pcndcd scdimcnt which givc thc banks their morphology. 

For designing stable canals, the proccdurcs outlincd allow for the sclcction 
of the most suitable friction and sediment transport cquations for tlic givcll 
situation and for thc sclcction of a stablc hydraulic gconictry with or without 
scdiincnt transport. 

The nicthod of dctcrmining alluvial canal widths dcscribcd hcrcin rcquircs 
astute ficld observations, thc strcngth of thc regime nlcthod of dcsign, uscd 
in  a sound thcorctical framcwork, Ncwtonian niccha~iics. Onc is frcc to sc- 
lect the friction and transport functions and the sliding and tractive strcngths 
that fit the observed field conditions bcst. 
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APPENDIX II. NOTATION 

The follorvirig syrribols itre rtsed iri h i s  piper:  

A =  
b =  
c, = 
c, = 

Dso = 
F, = 

f =  
f =  
f* = 
9 =  

H ,  = 
h =  
k =  

k, = 
k, = 

cross-sectional area of flow; 
bed width of channel; 
tractive strength of soil on batik; 
saturated undrained shear strength of soil in banks; 
median size, by weight, of sediincnt particles; 
Blench's side factor; 
d'Arcy-Weisbach friction Factor; 
Laccy's silt factor; 
canal freeboard; 
acceleration due to gravity; 
critical bank height; 
canal bank height; 
coefficient describing variations in depth of flow at banks; 
Shield's coefficient for initiation of motion; 
cocfficicnt in channel width prcdictor cquations; 
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P wcttcd pcriiiictcr; 

'Assoc. Prof., Dcpt. of Civ. Engrg., Univ. of 'Tokyo, 7-3-1 Uunkyo-ku. Tokyo 
, 113, Japan. 

Q =  

(2, = 
QI, = 

q = 
q, = 
R =  
s =  
s, = 
u =  
v =  

V" = 
Y =  

Y =  
Y, = 

o =  
T,,, = 

z =  

E =  

( I , =  

watcr disc~iargc; 
watcr discliargc along batiks; 
scdinicnt load; 
watcr discliargc pcr uni t  width of channcl; 
scdinicnt load pcr u n i t  width of channcl; 
hydraulic radius; 

spccific gravity of scdinicnt solids; 
dcptli-avcragcd vclocity ovcr bcd; 
avcragc vclocity i n  cross scction; 
nonsilting vclocity; 
dcptli of flow ovcr bcd; 
sidc slopc ( z  horizontal to 1 vcrtical); 
unit  weight of fluid; 
uni t  wciglit of soil; 
ratio of local slicar strcss to yyS; 
sidc slopc anglc; 
iiiaxiniuiii slicar strcss on bank; and 
intcrnal friction anglc. 

channcl bcd slopc; 

SEDIMENT ENTKAINMENT IN CHANNEL 
wirrii RIITLED BED 

Uy 'I'akaslii Asaeda,' Associule Meiiiber, ASCII, Masaiiori Nak;ii,* 
Shyaiii K. Manandliar,J aiid Nobuyuki 'I'a~iiai,~ Meiiiber, ASCE 

ABSTRACT: An expression for Ihe entraininen1 in a channel with rippled bcd has 
been developed considering the cntrainnient nieclianism. Tlic flow stmcture bcliiiid 
[lie ripple has been rnodeled on an eye-sliaped line vortex. Afterwards. the pick- 
up rate of  the sediment particle and its motion has been calculated under the vortex 
activity. The ripple cliaractcristics, such as. configuration, frequency of  formation 
arid the s l ~ e a r  stress (due to tlic vortex) on the sand surface liavc been obtained as 
functions of  the bulk parainetcrs. Conibinitig tllese chwacteristics. llie cntr;Linnicnt 
rate at tlic lee-side of the ripplc Iias been calculatcd. Also the cntrainiiicnt rule 
from the stoss side has been taken as a basis for tlie calculations concerned with 
the total entrainment rate. Tlieri. tlic ratio of llie Icc-sidc ciitraiiiiiieiit to tlic total 
value l ias bccn obtained as a funution of the ripple cliaractcristics dcscribcd above. 
It  can be concludcd that the rcsults IIBVC bccii found to be satisfactory wlicn coni- 
paled with Tornicr invcstigations mid cxpcriincntal Icsults. 
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May 31, 1996 

Embankment Stability 

Ove rv i ew 
The proposed embankment has been analyzed to  determine its stability during flood 

events and its long term stability. The analysis consists of two separate studies. The first 
study determined the stability of the embankment during a flood event. The results of that 
study were then used as part of the long term stability, or slope stability, analysis. The two 
analyses are discussed below. 

Seepage Analysis 
An analysis has been performed to determine the stability of the embankment when 

subjected to transient seepage forces. For this project, the effects of a Probable Maximum 
Flood (PMF) have been analyzed. This analysis is only valid for the studied PMF, therefore, 
larger storms may produce seepage forces in excess of the forces analyzed here. This 
analysis is based on the available data. If site or subsurface conditions are significantly 
different from conditions observed during the subsurface exploration conducted at the site, 
then this analysis is not valid. 

0 

Purpose 
This analysis was performed to determine if transient seepage forces will cause 

instability in the embankment. Seepage forces occur when the water flows through or under 
an embankment. If the seepage rates through the embankment are too rapid, piping erosion 
may occur. Also, excess pore pressure beneath the embankment may produce high uplift 
pressures resulting in piping or block failures at the downstream toe. 

The proposed Hiko Springs Wash embankment will only be subject to seepage forces 
when water is ponded behind the embankment after a storm. The ponded water will tend to 
flow through and under the embankment. Larger storms will increase the reservoir head, 
thereby increasing the driving force producing greater seepage rates and deeper penetration 
into the embankment and foundation soils. 
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Data 
Data used in this analysis includes data from field and laboratory tests on soil samples 

(Ref. l) ,  results of hydrological studies, the pre-determined geometry of the embankment, and 
data from published literature. Five significant data items are discussed below. 

The in-place soils are horizontally layered by the natural process of deposition. Some 
layers may have higher permeability rates than others. When the soil is excavated, mixed, 
and recompacted, the horizontal layering is eliminated, reducing the permeability. This 
remolding and compacting of the onsite soil reduces the permeability by about 90 percent. 
Therefore, the embankment will have a lower permeability than the underlying soils. For 
benchmark analysis, the permeability of the embankment fill material was taken to be ~ . O X ~ O - ~  
cm/sec. The permeability of the in-place soil was 2 . 6 ~ 1 0 - ~  cm/sec horizontally and 1 . 3 ~ 1 0 - ~  
cm/sec vertically. 

The native sand that will be used to construct the Hiko Springs embankment has a high 
permeability. This reduces the effect of a "rapid drawdown". Embankments made of low 
permeability soil, such as clay or fine sand, tend to hold water even after the water level in 
the reservoir has dropped. This difference in water level decreases the embankment's 
stability. The high permeability of the sand in this embankment allows the water level inside 
the embankment to drop almost as rapidly as the water level in the reservoir, preventing a 
"rapid drawdown'' failure of the embankment. 

The moisture content of the in-place natural soils at the site is approximately 1 percent. 
Because of this low in-place moisture content, the sand can store a great deal of water, 
slowing the initial advance of the saturation front. 

The water table at the site is at least 200 feet below the ground surface. The depth of 
the water table coupled with the high vertical permeability of the sand allows for vertical 
drainage of seepage waters. 

Although the PMF represents a flood event of great magnitude, the period of reservoir 
inundation during the PMF will be approximately 48 hours. Flood waters will fill the 
detention basin to maximum reservoir head in a period of about 6 hours then the reservoir 
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stage will steadily decrease as the detention basin drains after approximately 48 hours. 
Consequently, a long-term, steady-state seepage condition cannot develop. 

Methods 
SEEP/W, a computer program published by Geo-Slope of Calgary, Alberta, Canada, 

was used to perform the seepage analysis. SEEP/W is a finite element program that can be 
used to model pore water pressure distribution and the movement of water within porous 
materials such as soil and rock. 

The typical maximum height embankment section was evaluated in this analysis which 
consists of six test cases plus an initial conditions test case. The initial conditions test case 
established pore water pressure distribution within the embankment before the start of the 
storm. The first test case used soil properties based on the results of field and laboratory 
tests. This first test case is the most representative prediction of seepage behavior during and 
after a PMF. In the other five test cases, input data was changed and effects of changed input 
data on the seepage behavior was studied. 

Resu I ts 
For the benchmark analysis (Case l), the analysis indicates that transient seepage forces 

caused by a PMF would not cause any instability in the embankment. If fact, the analysis 
indicates that the saturation front will not advance more than 40 feet into the embankment. 
Seepage gradients, a measure of the force with which the water is flowing through the soil, 
were low and were all downward, indicating that seepage waters tend to drain down into the 
foundation soils. Figure 1 shows the maximum advance of the piezometric surface at any 
time during and after the PMF. Figure 2 shows the direction of seepage and pore water 
pressure contours in the soil 15 hours after the start of the PMF. Figure 2 shows that initially 
seepage waters move vertically with little horizontal penetration of the saturation front. 

Case 2 was identical to the benchmark case except a much higher horizontal and 
vertical permeability ( 2 . 6 ~ 1  O-* cm/sec) was used for the embankment fill. The permeability 
of the in-place foundation soils was the same as for Case I .  In addition, the volumetric water 
content of the embankment fill and in-place foundation soils was increased from 0.025 (a very 
dry soil) to 0.14 (a moist soil) prior the start of the PMF event. This test case resulted in a 
maximum advance of the saturation front of approximately 60 feet into the embankment, 
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however seepage did not advance beyond the centerline of the embankment. Test cases three 
through six were modifications of this test case. 

Case 3 modelled the effects of a clogged outlet or longer duration storm. The reservoir 
held the peak PMF water level for an additional 6 hours, and the water did not completely 
drain for an additional 20 hours. Therefore, the total reservoir drain time was approximately 
74 hours. This test case produced an advance in the saturation front of approximately 15 feet 
beyond the centerline of the embankment. However, seepage waters did not approach the 
downstream face or the toe of the embankment. Seepage gradients were very low and 
generally downward. 

In Case 4, a low permeability soil layer was included 40' below the embankment. 
Although the subsurface investigation performed at the site did not indicate the presence of 
any low permeability soil layers, this test case was analyzed to evaluate a "what if' condition. 
In the analysis, this low permeability layer produces horizontal flow of seepage beneath the 
embankment rather than a downward flow into the foundation soils. Figure 3 shows the 
results. In this test case, the saturation front advanced approximately 70 feet beyond the 
centerline of the embankment. Once again, seepage waters did not approach the downstream 
face or the toe of the embankment. Seepage gradients were as high as 0.3, higher than any 
other test case. However, seepage gradients indicative of piping erosion are typically much 
higher, on the order of 0.85. 

0 

For Case 5 ,  the water table was raised from a depth of 200 feet to a depth of 80 feet 
below existing grade. This test case resulted in no significant change from the results of test 
Case 2. 

The last test case modelled the effects of a high horizontal to verticai permeability ratio 
for the in-place foundation soils. Previous test cases used an estimated ratio of 2.0. For this 
test case the horizontal to vertical permeability ratio was increased to 10. A horizontal 
permeability value of 2 . 6 ~ 1 0 . ~  cm/sec (unchanged) was used with a vertical permeability of 
2 . 6 ~ 1 0 ' ~  cm/sec. This ratio of permeabilities tended to produce a horizontal advance in the 
saturation front of approximately 30 feet beyond the centerline of the embankment, but 
seepage waters did not penetrate as deeply into the foundation soils. Once again, there was 
no instability caused by seepage pressures. 
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The spillway section of the embankment has a different d3wnstream geometry than the 
analyzed section. The test cases showed that no significant seepage will occur in the 
downstream half of the embankment, therefore, no seepage analysis was performed on a 
typical spillway section. 

Discussion of Need for Embankment Drains 
Typically, embankments and dams have drains in the downstream half to reduce 

seepage pressures and the potential for seepage induced erosion. The drains usually consist 
of a layer of sand or gravel starting near the centerline of the dam and continuing out to the 
toe. The drain provides an outlet for relief of excess pore water pressures allowing pore 
water to flow through the drain rather than through the embankment soil. The drain material 
is mucll less likely to be eroded, therefore, the drain reduces the potential for seepage induced 
erosion or piping. 

The results of this seepage analysis indicate that during and after a PMF, there is very 
little potential for seepage waters to advance beyond the centerline of the embankment. 
Therefore, the analysis indicates that internal embankment drains are not needed. However, 
the practice of embankment design is reliant engineering judgement and experience as well 
as numerical analyses and calculations. Generally, it is standard practice to include drains 
in an embankment of this size to account for variability in material properties and 
construction practice. Therefore, we recommend that some internal drainage provisions be 
incorporated in the design of the embankment. 

0 

Since gravel, suitable for drain construction is not available at the site, it will be 
imported. To minimize the import costs, we recommend that a series of strip drains be 
constructed in lieu of a blanket drain. A longitudinal strip drain should be constructed 
parallel to the centerline axis of the dam in a location downstream of the centerline. 
Transverse strip drains, extending from the longitudinal strip drain to the downstream toe of 
the embankment, will allow seepage waters to safely escape. Since the native soils are 
primarily coarse grained sands, the gradation of the drain rock will be determined in 
accordance with the procedures outlined in Reference 2. Calculations are attached at the end 
of this section. 
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Conclusion 
The embankment is adequately stable before, during, and after the PMF. No excessive 

seepage gradients will occur within or under the embankment as a result of the PMF. 

Slope Stability Analysis 
This analysis was performed to determine the stability of the embankment's slopes, 

including slope stability during seismic events. The study includes the effects of the PMF 
on the stability of the embankment's slopes. 

Purpose 
This analysis determined if the embankment would experience slope failures at the end 

of construction, over the long term, during a seismic event, or during the PMF. The slopes 
of an embankment can become unstable if they are too steep, if the soil does not have 
adequate strength, if seepage forces are excessive, if the water level fluctuates quickly, or 

during a seismic event. 

The geometry of the embankment was determined by the height of the reservoir during 
flood events, balancing cut and fil l  quantities for the project, providing stable slopes, and 
providing an adequate spillway. Figure 4 shows the geometry of the embankment. 

Data 
Data used in this analysis includes data from field and laboratory tests on soil samples 

(Ref. l) ,  data from published literature, and the pre-determined geometry of the embankment. 
Significant data items are discussed below. 

The in-piace sand at the site, except for the upper 2 to 3 feet, is dense and will have 
high strength properties. The remolded, compacted. sand used as embankment fill will also 
have a high strength. Based on review of data (Ref. 1 )  and additional work performed for 
this analysis, we estimate the effective angle of internal friction and cohesion for the in-place 
foundation soils to be 39 degrees and 20 psf, respectively. For the embankment fill, an 
effective angle of internal friction of 33.7 degrees and an effective cohesion of 193 psf was 
used, Total unit weights for the in-place foundation soils and the embankment were 
estimated to be 125 pcf and 129 pcf, respectively. For the analysis, it was assumed that any 
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negative pore water pressurss would not increase the strength of the soils. In addition, for 
test Cases 6 and 9, soil strength parameters were reduced to evaluate the effect of poor 
quality construction or changed soil properties. 

For the long-term and seismic analyses, there is no water in the reservoir and no 
positive pore pressures in the embankment. 

For reasons other than slope stability, the embankment has relatively shallow slopes. 
If a balance between cut and fill was not necessary, the embankment could have steeper 
slopes. 

During and after the PMF, there is no significant seepage in or under the embankment. 
Whereas seepage pressures could reduce the stability of the embankment, the seepage analysis 
indicates that there will be no "rapid drawdown" condition. As previously discussed, the 
elevation of the piezometric surface inside the embankment will drop almost as rapidly as the 
water level in the reservoir. For this analysis' rapid drawdown test case, it was assumed that 
the piezometric surface in the embankment would be 4 5  feet higher than the water level in 
the reservoir. This assumption reflects considerable conservatism. 

The seismic coefficient chosen for this analysis was 0.15g. References suggest a value 
of 0.13g. The slightly higher value was used to ensure a conservative design. 

Methods 
SLOPE/W, a computer program published by Geo-Slope of Calgary, Alberta, Canada, 

was used to perform the slope stability analysis. SLOPE/W is a program that uses limit 
equilibrium to solve for the factor of safety of earth and rock slopes. Several methods of 
analysis can be used by the program. This analysis used three methods: simplified Bishop, 
simplified Janbu, and Morgenstern-Price. The simplified Bishop method satisfies only 
moment equilibrium. The simplified Janbu method satisfies only force equilibrium. The 
Morgenstern-Price method satisfies both force and moment equilibrium. The two simplified 
methods have been in use for a longer period of time and are more conservative. The 
Morgenstern-Price method is more accurate. It has not been as widely used until recently 
because i t  can not be conveniently solved without a computer. In this analysis, the three 
methods calculated nearly equal factors of safety. 
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1 

The analysis evaluated nine test cases. Seven of the test cases evaluated either the 
downstream or the upstream slope under different loading situations. Cases 6 and 9 were 
analyzed to evaluate the effect of reduced soil strength on the stability of the embankment. 

1.4 to 1.5 Downstream face, end of construction Phi =33.7 deg Phi =39 deg 2.12 

and long term (see Figure 4) c = 193 psf c = 20 psf 

W=129 pcf W=125 pcf 

The upstream face of the spillway section is nearly identical to the upstream face of 
the typical maximum height embankment section. Therefore, no analysis was performed on 
the upstream face of the spillway section. 

Results 
The following table shows a description of each test case and the results. 

2 

3 

4 

Downstream face, seismic load 1.47 1.1 

Upstream face, end of construction and 2.36 1.4 to 1.5 

long term (see Figure 5) 

Upstream face, seismic load 1.56 1 .I 

5 

6 

7 

Upstream face, rapid drawdown 

(see Figure 6) 

Downstream face, end of construction Phi =33 deg 

and long term, soil strength reduced c = 50 psf 

approx. 20% w=120 pcf 

Spillway section, downstream face, end 

Figure 7) W=129 pcf 

Phi =33.7 deg 

of zonstruction and long term (see c = 193 psf 

Phi =33 deg 

c = 50 psf 

w=120 pcf 

Phi =39 deg 

c = 20 psf 

W=125 pcf 

1.87 

2.00 

1.45 

1.4 

8 

9 

1.4 to 1.5 

~ ~ 

Spillway section, downstream face, 

seismic load 

Spillway section, downstream face, end Phi =33 deg 

of construction and long term, soil 

strength reduced approx. 20%. 

c = 50 psf 

w=120 pcf 

1.1 

Phi =33 deg 

c = 50 psf 

W = l 2 0  pcf 

1.74 1.4 
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Conclusion 

case has the factor of safety that is closest to the minimum allowable factor o f  safety. 
The embankment's slopes are adequately stable in all cases. The rapid drawdown load 
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Case 5 
Rclpid Drawdown 

5' oveiexcavat ion 
Typical soil pioperiies 

FIGURE 6: RESULTS OF CASE 5 OF SLOPE STABILITY ANALYSIS. RAPID DRAWDOWN STABILITY 
OF UPSTREAM FACE. 
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Map 3 1, 1996 

Overtopping Protection/S pillway Design 

Overview 
The following is a discussion of the factors involved in spillway selection including 

information on roller-compacted concrete mix designs and information regarding hydraulic 
performance of the proposed spillway. 

Function 
Although the 100-year flood event is typically considered to be the design storm for 

detention basins in Southern Nevada, it is necessary to consider the impact of storm events 
potentially greater than the 100-year event. When storm events exceed the design event for 
a dam or detention basin, overtopping will occur. Such an event can be disastrous 
particularly when it  involves an earthen embankment dam. To prevent destruction o f  the dam 
due to events greater that the 1 00-year flood, overtopping protection or emergency spillways 
are commonly provided. 

The embankment dam proposed for the Hiko Springs Detention Basin will be classified 
as a "High Hazard Dam" by the Nevada Division of Water Resources. The high hazard 
classification applies to dams in Nevada that exceed 20 feet in height, or 20 acre-ft of 
reservoir storage. State law requires that high hazard dams be provided with overtopping 
protection designed to safely pass the Probable Maximum Flood (PMF). 

Previous Work 
In the Design Memorandum, Boyle Engineering proposed the use of a 740-ft wide 

emergency spillway to protect the embankment from the PMF. The structural section 
consisted of a 20-ft width of soil cement, with a 1-ft thick reinforced concrete overlay. A soil 
cement apron 10-ft thick and 40-ft long was to be proviaed at the toe of the spillway. In the 
Design Memorandum, Boyle indicated that remedial action may be required in the event of 
a spillway discharge. 

Based on our review, we believe that the spillway design proposed by Boyle would 
require approximately 64,000 cubic yards of soil cement, and approximately 8,100 cubic yards 
of reinforced concrete. Using current unit prices for soil cement of $15 to $17 per cubic 
yard, and concrete flatwork at $275 to $300 per cubic yard, we believe that the spillway cost 
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(in today's dollars) would exceeded $3,000,000. Further in considering the hydraulics of the 
proposed design, i t  is doubtful that the apron provided at the toe of the spillway would be 
adequate in protecting the dam during an event of significant spillway discharge. 

Black & Veatch Approach 
For regional detention basins constructed in Southern Nevada, spillways frequently 

account for 25 to 40 percent of the total project cost. In order to determine the most cost 
effective solution to providing PMF overtopping protection, alternative spillway designs were 
developed for comparative cost analysis. A discussion of construction methods, materials, 
and hydraulic performance information follows. Calculations, references, and additional 
information are attached. 

Alternative Evaluation 
In considering the materials available for construction of the spillway, it is important 

to understand that this spillway is a relatively tall structure. Although it is subject to only 
moderate unit discharges, the velocities generated due to the height will be very high. 

Conventional Reinforced Concrete. Due to the material and labor expense associated 
with conventional concrete, it became evident that the lowest cost concrete alternative i s  
obtained by increasing the discharge efficiency of the spillway and reducing the width. By 
using an ogee crest, the spillway width could be reduced to approximately 430 feet. Design 
guidelines established in Reference 11 recommend that chute and apron slabs for a spillway 
of this magnitude constructed on soil foundations be a minimum of 2 feet thick for the 
purpose of stability under high velocity flows. Even with a reduction in slab thickness to 1.5 
feet, the cost of this alternative would exceed $3,000,000 without consideration of scour 
below the spillway apron. Concrete construction costs are based on familiarity with the 
recently completed Laughlin Wastewater Treatment Plant. Concrete construction, material, 
and labor costs may be higher than expected because high capacity, long reach concrete 
pump i i1 g equipment wo ul d pro b ab 1 y be re qu : r e d . 

Roller-Compacted Concrete wl Conventional Concrete Training Walk. Due to the 
availability of driving head, the minimum width for this broad crested weir design is 550 feet. 
This design will require approximately 5 1,000 cubic yards of RCC and 540 cubic yards of 
reinforced concrete. Construction of the training walls is complicated by the need to drill and 8 
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epoxy grout dowels into the RCC for anchorage of the training walls. Furthermore, formwork 
will require construction of stepped forms and walls will likely have to be constructed in 
small sections due to the difficulty associated with concrete placement in sloping forms. The 
minimum cost of this alternative is estimated to be $2,303,000. 

Roller-Compacted Concrete wl Apron Convergence and RCC Side Slopes. As 
with Alternative #2, the minimum width-for this design i s  550 feet. However, due to the 
converging side slopes, the apron width is reduced to approximately 290 feet. The result is 
that less RCC is required for this design than for Alternative #2. In addition, concrete 
training walls along the crest, discharge slope, and apron are not required due to the "U- 
shape" of the structure. The estimated minimum cost for this alternative is $1,943,000. 

Based on this analysis, Black & Veatch determined Alternative #3 to be the lowest cost 
design. Concurrent with this analysis, RCC mix designs were developed and trial batches 
were produced. The RCC mix designs are discussed in the following subsection. 

RCC Mix Designs 
Since the Hiko Springs site consists only of well graded and silty sands, spillway 

construction using RCC will require importing of coarse aggregate. The availability of 
aggregate in the Laughlin area is quite limited, however, based on our investigation to date, 
we believe that suitable aggregate can be obtained from the Bilbray Pit, located approximately 
2 miles from the project site. 

After obtaining test data from the Bilbray pit and reviewing the available geotechnical 
information for the project site, we began developing theoretical aggregate gradations for the 
RCC mix design program. Based on the analysis, we have determined that a blended 
aggregate containing approximately 50 percent import coarse material and 50 percent onsite 
soils will be suitable for RCC. 

Black & Veatch developed two RCC mix designs based on a "soils approach", using 
the blended aggregate with varying cement and fly ash contents. Material samples were 
obtained and trial batches were completed by Kleinfelder, Inc. The goal of the RCC mix 
program is to develop a mix with a laboratory compressive strength of approximately 2,700 
psi at 28 days. Preliminary indications are that mix proportions similar to that used in Trial 
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Fine Aggregate 

Cement 

Batch #2 will be used for final design. Mix proportions and test results are listed in the 
following table and additional information is included in Reference 13. * 

50 % 50 % 

6 %  7 %  

I/ RCC Mix Design - Results II 

~ 

28-Day F'c 

Unit Weight 

1) Ingredient I Trial Batch #I I Trial Batch #2 11 

3,460 psi 3,600 psi 

145.2 pcf 152.1 pcf 

II 50 % I 11 Coarse Aggregate I 50 % 

11 Fly Ash I I 3 %  II 2-112 % 

11 Moisture Content I Opt +0.2 % I Opt +0.2 % 11 
11 7-Day F'c ~ I 1,860 psi I 2,050 psi 11 

Mix proportions will be further adjusted in the Contractor's final mix design. 

Hydraulic Performance 
The hydraulic performance of a large spillway for which frequent operation is 

anticipated is usually evaluated though the study of scale models. In considering the function 
of the Hiko Springs spillway, we know that spillway operation wi!l occur only during rare 
events and model studies for the purpose of optimizing hydraulic performance under these 
conditions are generally not conducted. However, through the review of published data from 
other model studies and application of hydraulic principals, we can predict the hydraulic 
performance of the spillway with an adequate degree of accuracy to formulate the necessary 
design parameters. 

Due to the natural topography and the required embankment height for the Hiko 
Springs Detention Basin, the total drop from the crest of the spillway to the toe of the dam 
will be nearly 90 feet. Flow over the crest of the spillway will accelerate down the face 
towards the toe of the dam. Due to the embankment height and the potential for extremely 
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0 
erosive velocities at the toe of the spillway, we felt that a spillway face incorporating 2-ft 
stair steps may be useful in reducing spillway velocities. 

To evaluate spillway performance and assess the benefit of constructing a stepped-face 
spillway, Black & Veatch obtained technical papers, model studies, and prototype data from 
the USBR Hydraulics Laboratory in Denver. The USBR is currently in the fourth year of a 
five-y ear research program to assess the performance of overtopping protection for existing 
embankment dams using stair steps and wedge-shaped blocks. The USBR is conducting the 
research program in cooperation with the Electric Power Research Institute (EPRI) and 
Colorado State University. 

To supplement the USBR research, Black & Veatch completed a hydraulic analysis of 
both smooth-face and stepped-face spillways for this project. Although the analytical methods 
available only provide an approximation of hydraulic performance, the results obtained are 
certainly valuable for comparison with the USBR data 

As a benchmark for the analysis, we first considered the hydraulics of a 2: 1 (horizontal 
: vertical) smooth-faced spillway. An apron slab was extended downstream a distance of 120 
feet from the toe of the spillway. A Manning n-value of 0.017 was used for the spillway 
slope and for the apron slab. Hydraulic analysis was completed for a PMF discharge of 
33,400 cfs using HEC-2. Results were checked by spreadsheet calculation using the Standard 
Step Method as discussed in Reference 4. The results from both methods were very 
consistent, indicating that velocities at the toe of a smooth-face spillway will be 
approximately 55 to 60 fps. Calculations and additional data are attached. 

For the comparative analysis, it was necessary to equate the step roughness to the 
Manning n-value. Currently, USBR research indicates that once uniform flow depth is 
reached at some distance below the spillway crest, the Darcy-Weisbach friction factor for a 
2: 1 step is about 0.11. Using the results from the smooth face benchmark analysis, we 
equated the Darcy-Weisbach friction factor to a Manning n-value of 0.34. The HEC-2 
analysis was then completed using an n-value of 0.34 for the stepped spillway face and n- 
value of 0.017 for the apron slab. The results were again checked using the spreadsheet 
Standard Step method. Velocities computed from the two methods were consistent from the 
spillway crest to about the third point of the slope, but then began to diverge. The resulting 
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HEC-2 Analysis 

Standard Step Method 
(Spreadsheet) 

May 31, 1996 

Smooth Face Stepped Face Velocity 
Spillway Spillway Reduction 

58.1 fps 46.3 fps 20.3 % 

56.4 fps 39.7 fps 29.6 % 

velocities at the spillway toe ranged from approximately 40 to 46 fps for the Standard Step 
and HEC-2 analyses, respectively. Then, following using USBR data (Reference 7), the 
velocity at the toe was estimated for comparison. A summary of the results is provided 
below. Calculations and references are attached. 

USBR (Ref. 7) N/A 47.7 fps - 

In review o f  the results, it is probably reasonable to assume that a stepped spillway face 
will reduce toe velocities by approximately 20 percent. It is important to note that the 
velocity estimated based on USBR research (Reference 7) does not account for contraction 
losses that will occur as flow converges from the crest to the apron of the spillway. 

Scour Considerations 
In most instances, spillways for operating reservoirs are designed to discharge into a 

stilling basin below the dam where the tailwater depth is sufficient to produce a hydraulic 
jump, thereby dissipating the increased energy of the fall. 

Referring to the previous velocity estimates, the flow stream at the toe of the spillway 
will have a Froude number of about 5.4. Using Figure 11 (Reference 9), the required 
tailwater depth for a good hydraulic jump in a USBR Type I1 stilling basin would be 
approximately 18 feet. Due to the natural width and slope of the wash, spillway discharges 
will rapidly leave the spillway toe, spreading out into the downstream wash. Consequently, 
it is not possible to maintain adequate tailwater to produce a hydraulic jump unless the floor 
of the stilling basin is located at near full tailwater depth below the natural grade of the wash. 

Since a good hydraulic jump will not occur, the high velocity flows leaving the 
spillway toe will be very turbulent and extremely erosive to the native sandy soils. As a 

25574 4001lomr rptlhikoljar 28 



BLACK & VEATCH 
Clark County Department o f  Public Works 
I-Iiko Springs Wash Detention Basin 

May 31,  1996 

result, the best approach is to provide a durable spillway apron to convey flows away from 
the dam and to provide a deep cutoff at the edge of the apron, allowing a sacrificial scourhole 
to form. This type of design has already been used for two large detention basins in Southern 
Nevada. 

To approximate the required depth of scour below the spillway apron, a scour analysis 
was completed following the procedures outlined in Reference 10. As is commonly the case 
in estimating scour depths, empirical equations are evaluated, however, considerable 
engineering judgement is also required. At this time, the scour depths computed using six 
different methods range from 4.7 to 38.9 feet. In review of the results it appears that a scour 
depth of 25 to 30 feet is reasonable for design. 

Constructability 

inch lifts. 
The spillway as shown on the preliminary drawings will be constructed of RCC in 12- 

The following comments relate to constructability. 

9 Due to the height of this spillway, RCC placement by truck will not be allowed. As 
a result, i t  is likely that a truck-mounted, long reach belt crane will be used. The 
geometry of the spillway is favorable for good production with this type of placement 
because a 200-ft boom will be capable reaching most of the structure without having 
to be relocated. Longer geometries reduce productivity because the crane has to be 
moved or a more expensive moving crawler belt crane is used. The majority of the 
spillway will be constructed with the crane position below. The spillway crest will be 
constructed from the top of the dam. The spillway abutments were laid back at 5:l to 
allow equipment access to the crest. 

The discharge face of the spillway will be formed in 2-ft vertical steps, the equivalent 
slope will be 2: 1 (Horz : Vert). The lift width of the face will vary with the 1.9:l 
slope of the embankment such that the lift width at the toe will be approximately 17.5 
feet and the lift width near the crest will be 12 feet. 

The Contractor will be required to demonstrate the proposed forming system during 
construction of the scour hole. 
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The spillway will be water cured. Total water usage for mixing and water curing the 
RCC spillway is estimated to be approximately 9,000,000 gallons. 

The lift width of the side slopes will be 12 feet. 

The lift width of the toe protection will be 10 feet. Fillets will be provided at the 
inside o f  the two outside corners to allow for the compactor turning radius. 

With the exception of the 3 :  1 slope at the upstream crest, all other spillway slopes will 
be unfinished. The Contractor will be required to remove loose ravel, however, the 
slopes will not be trimmed, nor will the lift faces be compacted. The appearance o f  
these slopes will be rugged. 
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CONCRETE ALTERNATNE - OGEE CREST 

Project: 25574 
Date: 5/19/94 

By: S.Canney 

Conventional reinforced concrete chute spillway, ogee crest used to reduce spillway width. 
Maximum discharge head is 7.5 ft. Estimate does not indude cost of scour protection beyond end 
on apron 

Crest Elevation 
Toe Elevation 
Slope 
Crest Width 
Crest Length 
Crest Thickness 
Ogee Height 
Chute Thickness 
Wall Height 
Apron Length 
Apron Thickness 

1077 
990 

430 ft 
65 ft 
1.5 ft 

6 f t  
1.5 ft 

8 f t  
120 ft 

2 f t  

2 fvft 

Hydraulic Parameters 
Discharge Coefficient 3.8 
T.O. Dam Elevation 1 085 

Discharge Q = 33,562 cfs 
Unit DMarge q =  78 cfs 

Chute Length 181.1 ft 

Quanm Unit Price cost 
Crest 1553 cy $290 $450,306 
Ogee 573 cy $330 $1 89,200 
Chute 4327 cy $290 $1,254,770 
Apron 3822 cy $275 $1,051,111 
Crest Walls 12 $275 $3,310 
Chute Walls 155 cy $375 $58,305 
Apron Walls 89 cy $375 $33,333 

Total Concrete Spillway 10,443 cy $3,040,336 
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Project: 25574 
Date: 5/19/94 

By: S.Canney 

RCC - STRAIGHT WIDTH, RElNFORCED CONCRETE TRAINING WALLS 

Roller Compacted Concrete 12” lifts, 2’ formed steps and conventional concrete training walk. Maximum 
discharge head is 7.5 ft. 

Roller Compacted Concrete 
Crest Elevation 
Toe Elevation 
Bottom of Scour Hole 
Slope 
Crest Width 
Crest Length 
Crest Thickness 
Apron Length 
Apron Thickness 
Lift Width at Crest 
Lift Width at Toe 

1077 
990 
960 

550 fl 
65 ft 

3 f t  
120 ft 

6 f t  
10 ft 

17.25 ft 

2 Wft 

Hydraulic Parameters 
Discharge Coefficient . 3 
T.O. Dam Elevation 1085 

Discharge Q =  33,890 cfs 
Unit Discharge q = 62 cfs 

Training Wall Height 8 f t  
Length of Toe Walk 150 ft 

Quantity Unit Price cost 
RCC 

Crest 
Face 
Apron 
Scour Hole 

4,972 cy 
23,314 cy 
15,200 cy 
7,556 cy 

$40 $1 98,889 
$45 $1,049,125 
$40 $608,000 
$40 $302,222 

Reinforced Concrete 
Crest Walls 51 cy $500 $25,615 
Chute Walls 153 cy $500 $76,662 
Apron Walls 95 cy $450 $42,560 
Toe Walk 236 cy $375 $88,667 

Total Concrete Spillway 51,246 cy $2,303,073 

Cost of training wall concrwte increased due to labor associatej with 
installation of deep epoxy grouted dowels and formwork setup on stepped 1 
face. I 
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BLACK 8 VEATCH 

Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 
RCC Mix Design Pian 

Aggregate Analysis 

Evaluate Available Data Theoritcal Spli 8 Blends 

Mix Designs 

Project: 25574.300 
Date: 5/25/94 
By: S. Canney 

1 Sample Detention Basin 
Site 

Sieve Samples 1 

Obtain Pt Samples 

Sieve Samples 

/ 

Sieve Blended 
Aggregates 

I 

Determine Aggregate 
Absorption 

1 
Compute Batch 

Proportions 

1 
Small Trial Batches 

(2 mixes) 

1 
Moisture Density e Select Moisture 

/’ I Adjust Batch Proportions I 
I I / 

Batch Cylinders 

L I 
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Clark County Department of Public Works 
Hiko SpringDetention Basin 
RCC Gradation Analysis - Evaluation of Onsite Borrow 

50.800 
38.100 
25.400 
19.050 
12.700 
9.525 
4.750 
2.360 
1.180 
0.600 
0.300 
0.150 
0.075 

2 
1 5  
1 

0.75 
0 5  

0.375 
4 
8 
16 
30 
50 
100 
200 

100 100 100 100 100 100 100 100 100 100 100 100.0 100.0 100.0 
100 100 100 100 100 98 100 100 100 100 100 99.8 99.7 99.8 
100 100 100 100 98 97 100 100 99 100 94 98.7 98.3 99.0 
100 100 100 87 97 96 98 98 98 100 94 97.9 96.5 99.2 
100 100 100 85 96 93 97 97 95 98 94 96.7 94.9 98.4 
100 98 98 82 94 91 96 96 93 97 93 95.1 92.9 97.3 
95 87 89 62 85 78 78 85 74 84 76 81.8 74.6 89.0 
84 65 70 44 69 57 52 65 49 53 53 59.2 46.9 71.5 
63 44 49 29 50 37 30 38 26 27 36 37.4 25.4 49.5 
42 26 29 19 35 22 16 19 14 13 25 22.1 14.7 29.5 
25 14 13 13 24 10 9 9 8 7 19 12.6 8.9 16.2 
18 8 6 8 15 4 6 5 6 5 15 7.8 5.6 9.9 
7 4 3 4 10 2 4 3 4 4 12 5.1 4.2 6.0 

Project: 25574.3 
Date: 27-May-94 
By: S. Canney 
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Clark County Department of Public Works 
Hiko SpringDetention Basin 
RCC Aggregate Analysis 
Coarse Fraction Import Splits - Bilbray Pit 

e 

I 1 
I 

i 

Scalp on 1.5", Split on 3/8" 

Sieve 
Size 
U.S. 
3 
2 
1.5 
1 

0.75 
0.5 

0.375 
4 
8 
16 
30 
50 
100 
200 

Sieve 
Sue 
mm 

76.200 
50.800 
38.100 
25.400 
19.050 
12.700 
9.525 
4.750 
2.360 
1.180 
0.600 
0.300 
0.150 
0.075 

Pit Run 

100 0.0 
81 19.0 
71 10.0 
60 11.0 
53 7.0 
44 9.0 
40 4.0 
34 6.0 
32 2.0 
28 4.0 
25 3.0 
12 13.0 
3 9.0 
1 2.0 
0 1 .o 

Scalp on 1.5" 
I 

Retained I %Passing 
0 100 
0 100 
0 100.0 

15.5 84.5 
9.9 74.6 
12.7 62.0 
5.6 56.3 
8.5 47.9 
2.8 45.1 
5.6 39.4 
4.2 35.2 
18.3 16.9 
12.7 4.2 
2.8 1.4 
1.4 0.0 
0.0 

Project: 25574.300 
Date: 25-May-94 

By: S.Canney 

0.0 0.0 100.0 
0.0 0.0 100.0 
0.0 0.0 100.0 
15.5 35.5 64.5 
9.9 22.6 41.9 
12.7 29.0 12.9 
5.6 12.9 0.0 

0.0 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100 I 43.7 100.0 

100 

80 

5 60 
ii 

!! g 40 

.- c 

20 

0 
0 01 

-1 
Scalp on 1.5", Split on 3/8" 

0.1 1 
Grain Size (rnrn) 

RCCGRAD.WK4 
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Clark County Department of Public Works 
Hiko Spring Detention Basin 
RCC Aggregate Analysis 
Blended Aggregate 

Project: 25574.30 
By: S. Canney 

0 01 0 1  

/BLENDED RCC AGGREGATE I 

1 
Grain Size (mm) 

10 

RCCGRAD.WK4 05/27/94 



Kleinfelder, Inc. 
6850 South Paradise Road 

Truck/Ticket I N/R / N/R I Design S t r e n g t h  a t  0 days1 N/R psi 

Source of S q l e  50% NU Basin, 50% B i l b e r y  P i t  (+3/8") 

7% Cement (Type V ) ,  3% Class VI8 F l y  Ash 

S a w l e d  by Troy Carpenter 

Srtbmitted by Ueston H a l l m  

Phone: (702) 736-2936 

Batch Size (cubic yards) 0.1 

T i m e  Batched 2:00 

Time Sanpled 2:15 

Time in  Truck 0:15 

Date Sampled June3, 1994 

Date S u b a i t t e d  June4, 1994 
& 

Las Vegas, NV 89119-3735 

C y l i n d e r  N u n b e r  Date Tested 

CONCRETE CYLINDER COMPRESSIVE STRENGTH TEST REPORT 

Cylinder Age Dimensions Area Ul t imate Load Conpressive Strength 
(Days) Diameter X Height ( in * )  ( lb) (mi) 

Project No:31-128118 Phase: 
Project :Hiko Springs Detention Basin 
Location : 

13601 A 

13601 B 

Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney 

1900 East Flamingo Road 
Suite 295 
Las Vegas, NV 89119 

June 10, 1994 7 6.02" X 12.0" 28.46 57,800 2030 

June 10, 1994 7 6.02" X 12.0" 28.46 58 , 600 2060 

~~ - 

Date: 

13601 C 

13601 D 

Permit No: 

June 17, 1994 14 11 x 11 0.00 

July 1, 1994 28 II x II 0.00 

6/10/94 

7- 

13601 E 

13601 F 

Phone : ( 0 0 0 )  000-0000 
Fax : (702) 657-2126 

July 1, 1994 28 II x II 0.00 

September 1, 1994 90 II x II 0.00 

Suppiier I Jet Concrete ICementType I V I  A i r  Teaoeratuie (OF1 I e2 1 

Average 7 Day Strength (ps i )  nn> 

79 I S l u r g  (in) I N/R I Concrete Tenpcrature ( O F )  Contractor I N/A 

M i x  N h r  I N/R I Max. Size Ass. ( in) I 2  I N/R I A i r  C o n t e n t  (%I 

2050 

I Adnixtures I N/R I Cement Factor (sk/cy) I 10% I Water A C M ~ ~  (set) I 5. I 

unless p r i o r  arrangements are made, 
HOLD s y p l e s  w i l l  discarded i f  

design strength i s  attained. 

a mutual protect ion t o  our c l ients ,  the publ ic  and ourselves a l l  reports are submitted as the con f iden t ia l  property of our 
ients, and-authorization f o r  publ icat ion o f  statements, conc(usions, or extracts from or regarding our repor ts  i s  reserved 
ing u r i t ing .  Tests% our persomel are performed i n  general accordance with ASTU C172 C743, C138, C231 ,  C173, C31 and 

w r i t t e n  a roval. Sanples w i l l  be disposed o f  a f t e r  tes t ing  i s  p p l e t e d  unless 

Copyright 1994. 

r i o r  arrmgements are a reed t o  i n  

C1064 standards unless otherwise noted. 



I 

Truck/Ticket I N/R / N/R I Design Strength a t  o days] N/R psi 

Source o f  Sanple 50% NE Center Basin, 50% Bi lbery P i t  (+3/8") 

6% Cement (Type V )  

2 1/2X Class 88F88 F l y  Ash 

Senpled bY Troy C a r m t e r  

I Phone: (7d2) 736-2936 

Batch s ize  (cubic yards) 0.1 

Time Batched 1 :30 

Time S a p l e d  1 :45 

l ime i n  Truck 0:15 

Date Senpled June3, 1994 

6/10/94 

Kleinfelder, Inc. 
6850 South Paradise Road 

Project ~o:3i-i2 
Project :Hiko Springs Detention Basin 
Location : 

Black and Veatch Engineers-Architects 

1900 East Flamingo Road 
Suite 295 
Las Vegas, NV 89119 

Permit No : 

Attn:Mr. Steve Canney Phone : (000) 000-0000 
Fax: (702) 657-2126 

Mix Nuher I N/R I  ax. Size ~ g g .  (in) 1 2  I A i r  C o n t e n t  (%) N/R I 
Adnixtures I N/R I Cement  Factor (sk/cv) I 8.5 I Uater Added (gal)  5. 

S u t m i t t e d  by I Ueston Hallun I Date Sutmitted June4, 1994 I 

Cylinder Age Dimensions Area Ult imate Load 
Cylinder N u n k r  Date Tested (Days) Diameter X Height tin') (lb) 

13600 A June 10, 1994 7 6.02" X 12.0" 28.46 52 , 200 

13600 B June 10, 1994 7 6.02" X 12.Oa8 28.46 53,800 

13600 c June 17. 1994 14 11 x II 0.00 
13600 D Ju ly  1, 1994 I 28 II x I1 I 0.00 I 
13600 E I J u l y  1. 1994 I 28 I II x II I 0.00 I 

Conpress i v e  Strength 
(psi) 

1830 
1890 

~ 

Remarks:Uafer A d d e d  = % Moisture 0.2% Over Optimm 
U n i t  Ueight a t  7 days = 143.8 pcf, as C u r e d  

Unless p r i o r  arrangements are made, 
HOLD s y p l e s  w i l l  b$ discarded i f  

desibn strength i s  attained. 

Condi t ion  

Revi 

Date: & - (O  -q+ 

a m t u a l  protect ion t o  our c l ients ,  the publ ic  and ourselves a l l  reports are submitted as the conf ident ia l  property of  our 
ients, and authorization f o r  publ icat ion of statements, conc[usions, or extracts frcm or  regarding our reports 1s reserved 
ing  our w r i t t e n  a roval. 

writing. Tests% our persomel are performed i n  general accordance wi th  ASTM Cl72 8443, C138, cU1, ~ 1 7 3 ,  c!1 and 
Samples w i l l  be disposed of a f te r  tes t ing  i s  conpleted unless r i o r  arrangements are a reed t o  i n  

Copyright 1991. C1064 standards unless otherwise noted. 



BLACK&VEATCH 

Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 
Spillway Analysis 

Project: 25574.300 
Date: 11-Jun-94 

By: S. Canney 
Page: 

SUMMARY: 
The chart below is a graphical comparision of spillway velocities computed from the Standard 
Step method and HEC-2 analysis for a smooth faced spillway. In both cases a Manning's n of 
0.017 was used. The purpose of this plot to verify the consistancy of results obtained from the 
two methods. 

I Hiko Springs Detention Basin I 

I 70 

50 
h 

u) a 
5 
2 40 
0 
0 - 
9 

30 

20 

I I I I 10 
0 100 200 300 400 

Horizontal distance from Spillway Crest (ft) 



BLACK & VEATCH 

Location Step Chute Trial & 
From Distance Width Error Flow Wetted Hydraulic 
Crest Depth Area Perimeter Radius 

(W (ft) (ft) (ft) (sf) (ft) (ft) 
dx b Y A P R R"1.333 

Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 
Spillway Analysis 

Velocity Factored Energy Energy Friction Average Invert Distance 
Velocity Head Change Slope Friction Slope Check 

(fps) Head Slope 
v alpha*V*2/2$ E dE Sf Sf so SoSf dx 

Discharge: 
Crest Width: 
Slope: 
Manning's n: 
Manning's n: 
Side Slope: 
Depth at Crest Yc 
Critical Velocity Vc 
alpha 

20 20 520 2.1085 1103.09 527.60 2.09 2.67 30.28 14.24 16.34 9.06002 0.04464 0.04718 0.500 0.45282 20.007 

60 20 460 1.6997 786.20 466.13 1.69 2.01 42.48 28.03 29.72 5.96662 o. i i702 0.20178 0.500 0.29822 20.007 

100 20 400 1.6995 684.13 406.13 1.68 2.00 48.82 37.01 38.71 4.10340 0.15481 0.29489 0.500 0.20511 20.005 

160 20 310 1.9370 606.10 316.98 1.91 2.37 55.11 47.15 49.09 3.33422 0.16658 0.33330 0.500 0.16670 20.001 

1 ao 6 300 1.9957 604.67 307.20 1.97 2.47 55.24 47.38 49.37 -1.97243 0.16101 0.33348 0.005 -0.32848 6.004 

240 20 300 2.3912 725.94 308.62 2.35 3.13 46.01 32.87 35.26 -3.78317 o.oaao9 0.19413 0.005 -0.18913 20.002 

280 20 300 2.6439 803.66 309.53 2.60 3.57 41.56 26.82 29.46 -2.65314 0.06301 0.13713 0.005 -0.13213 20.080 

40 20 490 1.8028 888.25 496.50 1.79 2.17 37.60 21.96 23.76 7.41366 0.08475 0.12939 0.500 0.37061 20.004 

80 20 430 1.6769 725.28 436.05 1.66 1.97 46.05 32.93 34.61 4.88202 0.14008 0.25711 0.5U0 0.24289 20.099 

120 20 370 1.7530 653.20 376.32 1.74 2.09 51.13 40.60 42.35 3.64165 0.16316 0.31797 0.500 0.18203 20.005 
140 20 340 1.8322 627.98 346.61 1 .a i  2.21 53.19 43.92 45.76 3.40529 0.16672 0.32989 0.500 0.17011 20.017 

174 14 300 1.9550 592.22 307.05 1.93 2.40 56.40 49.39 51.35 2.25423 0.17247 0.33904 0.500 0.16096 14.005 

200 20 300 2.1301 645.84 307.68 2.10 2.69 51.72 41.53 43.66 -5.71295 0.12955 0.29056 0.005 -0.28556 20.006 
220 20 300 2.2619 686.24 308.16 2.23 2.91 48.67 36.78 39.05 -4.61506 0.10604 0.23559 0.005 -0.23059 20.014 

260 20 300 2.5183 765.00 309.08 2.48 3.35 43.66 29.60 32.12 -3.14437 0.07412 0.16221 0.005 -0.15721 20.000 

294 14 300 2.7303 830.27 309.84 2.68 3.72 40.23 25.13 27.86 -1.60564 0.05660 0.11961 0.005 -0.11461 14.009 

33,400 cfs 
550 ft 
0.5 Wft 

0.017 (Stepped Face) 
0.017 (Apron Slab) 

1.5 horz to 1.0 vert 
4.86 ft 

12.50 fps 
1 .o 

Project: 
Date: 
By: 

This spreadsheet computes water surface profiles and EGL from the crest of the spillway to the end of the 
spillway apron. The procedure is one of trial and error solution for flow depth Y, at various distances from the 
spillway crest. Computions are based on the Standard Step Method. The proceedure is based on the 
methods presented by Chow for the spillway at the La Tuna Canyon Debris Basin in Los Angeles County 
California. 

25574.300 
11 -Jun-94 

S. Canney 

STDSTEPl .WK4 



BLACK & VEATCH 

Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 
Spillway Analysis 

Project: 25574.300 
Date: 1 1 -Jun-94 

By: S.Canney 
Page: 

SUMMARY: 
The chart below is a graphical comparision of the estimated spillway velocities for the three 
computational methods considered, and a stepped face spillway. For both the Standard Step 
method and the HEC-2 analysis Manning's n = 0.034 for the stepped face and n = 0.017 for the 
apron slab. The velocities computed based on extrapolation of USBR reasearch data indicate 
that velocities increase uniformly down the spillway face reaching a maximum velocity at the toe 
of approximately 47 fps. Velocity profiles computed using the Standard Step method and 
HEC-2 are characteristically similar, however the HEC-2 analysis produces higher velocities 
from approximately the third point to the toe of the spillway. In reviewing this data, and the 
methods employed, it is reasonable to anticipate velocities at thz toe of the spillway on the 
order of 40 to 50 fps for the PMF event. 

Hiko Springs Detention Basin 
Com parsion of Estimated Spillway Velocities 

50 
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40 

h 

v) 
Q 
t 
2 30 
0 
0 - 
9 

20 

10 I 

0 100 

Apron Slab - 
200 300 400 

Horizontal distance from Spillway Crest (ft) 

.... Standard Step - HEC-2 + Frizell (USBR) 

STDSTEP2.WK4 
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(ft) 

Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 
Spillway Analysis 

(fps) n 

Project: 25574.300 
Date: 1lJun-94 

By: S. Canney 

HEC-2 analysis an appropriate average value of Manning's n would be 0.034 for the 
stepped face of the spillway. The Standard Step Method, and HEC-2 analysis will 
be repeated. Flow depths and velocities determined in the analysis will be 
compared with the values computed on this page. 

This spreadsheet computes Manning's n value for a given velocity and flow depth 
determined from the Darcy-Weisbach equation and a given Darcy-Weisbach friction 
factor. 

Manning: 

Darcy-Weisbach: 

V = 1.486 RA(2/3) * SW2)In 

V = (8*g/f)"(1/2) (R *S)"(lQ) 

v Manning = v Darcy- Weisbach * Solve for Manning's n 

Channel Width 
Slope 
Darcy-Weisbach Friction Factor 

I f f  
0.5 fWt 

0.11 

FRICTION.WK4 

1 Flow Depth I Velocity /Manning's 
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Location Step Chute Trial 8 
From Distance Width Error Flow Wetted Hydraulic 
Crest Depth Area Perimeter Radius 

Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 
Spillway Analysis 

Velocity Factored Energy Energy Friction Average Invert Distance 
Velocity Head Change Slope Friction Slope Check 

Discharge: 
Crest Width: 
Slope: 
Manning's n: 
Manning's n: 
Side Slope: 
Depth at Crest Yc 
Critical Velocity Vc 
alpha 

' STDSTEP2.WK4 

I 
I 

33,400 cfs 
550 ft 
0.5 Wft 

0.034 (Stepped Face) 
0.017 (Apron Slab) 

1.5 horz to 1 .O vert 
4.86 ft 

12.50 fps 
1 .o 

Project: 25574.300 
Date: 11 -An-94 

By: S. Canney 
Page: 

This spreadsheet computes water surface profiles and EGL from the crest of the spillway to the end of the 
spillway apron. The procedure is one of trial and error solution for flow depth Y, at various distances from the 
spillway crest. Computions are based on the Standard Step Method. The proceedure is based on the 
methods presented by Chow for the spillway at the La Tuna Canyon Debris Basin in Los Angeles County 
California. 

20 
40 
60 
80 

100 
120 
140 
160 
174 
180 
200 
220 
240 
260 
280 
294 

20 
20 
20 
20 
20 
20 
20 
20 
14 
6 

20 
20 
20 
20 
20 
14 

520 
490 
460 
430 
400 
370 
340 
310 
300 
300 
300 
300 
300 
300 
300 
300 

2.2880 11 97.61 
2.1334 1052.19 
2.1489 995.42 
2.2194 961.73 
2.3168 934.77 
2.4345 909.66 
2.5729 884.70 
2.7358 859.32 
2.7675 841.74 
2.8650 871.81 
2.9854 908.99 
3.1043 945.75 
3.2218 982.11 
3.3380 101 8.1 1 
3.4529 1053.75 
3.5042 1069.68 

528.25 
497.69 
467.75 
438.00 
408.35 
378.78 
349.28 
319.86 
309.98 
31 0.33 
310.76 
311.19 
31 1.62 
312.04 
312.45 
312.63 

2.27 
2.1 1 
2.13 
2.20 
2.29 
2.40 
2.53 
2.69 
2.72 
2.81 
2.93 
3.04 
3.15 
3.26 
3.37 
3.42 

2.98 27.89 12.08 
2.71 31.74 15.65 
2.74 33.55 17.48 
2.85 34.73 18.73 
3.02 35.73 19.82 
3.22 36.72 20.93 
3.45 37.75 22.13 
3.73 38.07 23.46 
3.79 39.68 24.45 
3.96 38.31 22.79 
4.18 36.74 20.96 
4.40 35.32 19.37 
4.62 34.01 17.96 
4.84 32.81 16.71 
5.06 31.70 15.60 
5.16 31.22 15.14 

14.37 7.08101 
17.78 3.41443 
19.63 1.85114 
20.95 1.31677 
22.14 1.19325 
23.37 1.22753 
24.70 1.33609 
26.1 9 1.48922 
27.22 1.0221 5 
25.66 -1.56014 
23.95 -1.70572 
22.47 -1.47901 
21.18 -1.29016 
20.05 -1.13152 
19.05 -0.99643 
18.64 -0.40975 

0.13599 0.14613 
0.19337 0.32936 
0.21417 0.40754 
0.22007 0.43424 
0.22036 0.44042 
0.21 828 0.43864 
0.21495 0.43323 
0.21063 0.42558 
0.21641 0.42705 
0.04820 0.26461 
0.04202 0.09022 
0.03688 0.07890 
0.03258 0.06947 
0.02895 0.06153 
0.02586 0.05481 
0.02462 0.05048 

0.500 0.35387 
0.500 0.17064 
0.500 0.09246 
0.500 0.06576 
0.500 0.05958 
0.500 0.061 36 
0.500 0.06677 
0.500 0.07442 
0.500 0.07295 
0.005 -0.25961 
0.005 -0.08522 
0.005 -0.07390 
0.005 -0.06447 
0.005 -0.05653 
0.005 -0.04981 
0.005 -0.04548 





W 
u 

II) 
II) 

a a 

- 

R F v i S r n  SIJPERSEDED AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED 



I 
WE- - 

-#- mu~- 

I 
United States Department of the Interior - - 

BUREAU OF RECLAMATION 

DENVER OFFICE 
I I  

m REPLY 
REFERTO: 
D-3751 
RES-1.10 

P 0 BOX 25007 
BUILDING 67, DENVER FEDERAL CENTER 

DENVER, COLORADO 80225-0007 

May 24, 1994 

Mr. Steve Canney 
Black and Veatch Engineering, Inc. 
1900 East Flamingo, Suite 295 
Las Vegas NV 89119 

Dear Mr. Canney: 

Sorry to be so late in sending you this information, but it is 
hot off the presses. I have included some papers on the 
laboratory data and the first papers on the large-scale facility 
at CSU. The separate graph on energy dissipation is new and 
incorporates a correction factor to the model data for aeration 
effects. The information on the friction factor and wall heights 
is directly from the large-scale tests. The data on aspiration 
characteristics of the steps would be used for stability of a 
thin layer of stepped concrete over an embankment. 

Please don't hes 

RECEIVED 

MAY 2 7 1994 

BLACK & VEATCH 
tAS VEG AS 

---F-C-.II 

Enclosures 6 

tate to call if you have any questions. 

Kathy Frizell 



@ Wri te  up t o  accompany des ign  curves f o r  energy remain ing i n  t h e  f l o w  f o r  a 2 : l  
s l op ing  stepped s p i l l w a y .  

Th is  graph may be used t o  determine t h e  v e l o c i t y  a t  any p o i n t  down a 2 : l  s l o p i n g  
stepped sp i l lway .  The graph i s  based upon model r e s u l t s ,  conver ted t o  p ro to t ype  
values w i t h  r e s u l t s  f rom la rge -sca le  t e s t i n g )  and la rge-sca le  t e s t i n g  da ta  (from 
CSU f lume) f o r  15" s l o p i n g  steps. I n  t h e  graph, t h e  s tep h e i g h t  t o  v e r t i c a l  drop 
r a t i o  i s  based upon t h a t  o f  h o r i z o n t a l  steps. The s tep h e i g h t  i s  chosen based 
upon t h e  drop assoc ia ted  w i t h  a h o r i z o n t a l  s tep  o f  some he igh t ,  ( i . e .  2 o r  4 ' ) .  
The v e r t i c a l  drop i s  t h e  phys i ca l  drop from t h e  c r e s t  t o  t h e  s tep  i n  quest ion, 
u s u a l l y  t h e  dam h e i g h t .  

With t h e  dam h e i g h t  known, and t h e  s tep  h e i g h t  se lected,  then  t h e  energy /un i t  
width i s  determined f rom t h e  graph. The energy /un i t  width i s  t h e  u n i t  d ischarge 
t imes t h e  v e l o c i t y  head (V2/2g). Assuming t h e  d ischarge i s  known, t h e  v e l o c i t y  
i s  d i r e c t l y  determined. Th i s  a l l ows  t h e  des igner  t o  vary  t h e  s tep  he igh t ,  and 
s p i l l w a y  w id th  f o r  a g i ven  dam he igh t ,  and determine t h e  most economical s tep 
geometry from an energy d i s s i p a t i o n  s tandpo in t .  

The s t a b i l i t y  o f  t h e  ove r l ay  i s  a c t u a l l y  of most importance and may be determined 
from t h e  f o l l o w i n g  graphs. These graphs a re  used t o  determine t h e  development 
o f  t he  a s p i r a t i o n  w i t h  d i s tance  down t h e  slope. The g rea te r  t h e  a s p i r a t i o n  (zero 
o r  negat ive  pressure)  t h e  more u p l i f t  pressure i s  reduced and t h e  more s t a b l e  t h e  
over lay .  The legend corresponds t o  t h e  c r i t i c a l  depth over  t h e  h o r i z o n t a l  s tep 
he igh t .  

The Darcy-Weisbach f r i c t i o n  f a c t o r ,  f, i s  about 0.11 once un i f o rm  f l o w  depth i s  
reached. Designing w i t h  t h i s  va lue  w i l l  g i v e  good r e s u l t s  f o r  computing f l o w  
depths. An a d d i t i o n a l  about 0.25 ft should be added t o  t h e  w a l l  he igh t s  f o r  
bu lk ing ,  p l u s  a f a c t o r  o f  sa fe t y .  

0 
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COMPARISON OF MODEL DATA CORRECTED FOR AIR 

AND THE NEAR-PROTOTYPE DATA WITH 15 DEGREE STEPS 
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,ACTED CONCRETE 
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ABSTRACT 

Steppe- spf l lvays a re  natural  extensions of roller- 
compacted concrete (RCC) placement techniques.  Stepped 
s p i l l v a y s  vert  f i r s t  used vitb coacrete dams, and des igne r s  
are eager t o  use the s- technology to pass f30vs wer the 
top of  embankment dams by providing erosion protection for 
the  dovn6treaa slope of t h e  dru. ¶'his paper vi11 discuss 
t h e  use of stepped spillways for botb app l i ca t ions .  Case 
h i s t o r i e s  of stepped spillway appl icat ions vorldvidc and 
the h y d r a u l i c  advantages are given. Results from U . S .  
Bureau o f  Reclamation's (Reclamation) c u r r e n t  resaatcb 
progra8 to  define t b c  hydraulics of stepped sp i l lways  are 
presented.  The forces and veloc i t ies  produced by flow over 
the  stepped s p i l l v a y  are p a n t i f i e 4  and an example of the 
benefit of reduced stilling basin lengths is presented .  

INTROUJCPION 

RCC has e a s i l y  become the most popular method for 
bui ld ing  ncv concrete 8- and/or r ehab i l i t a t ing  Mny types 
of  e x i a t i n g  dams. Modern day RCC  AB cons t ruc t ion  began i n  
the U.S.A.  in 1982 when the U.S. AIRY Corps of Engineers 
b u i l t  U i l l w  Creek Dam in  O r e g o n ,  for flood control. 
'Althougb constructed of RCC 8 typical mtb s u r f a c e  & U t e  
type cp i l lvay  passes flow down the center of the dam. 
Earlier, Tarbela Dam, in Pakistan, hat$ er;>etiencad major 
erosion damage i n  tvo sp i l lvay  plunge pools. This waa also 
repa i red  using huge aKHurtr of r o l l c r e t t ,  a l e a n  form of 
RCC, quickly and cost ef fec t ive ly .  

Rec lamat ion ' s  f i r s t  RCC experience vas the 
Construction of Upper St i l lwa te r  Dam about 80 miles east of 

I 

Hydrrultc Engineer, U. f .  Bureau of Reclautton, P. 0. Box 1 

25007. Denver, Colorado, 80223 

--*~ (-0- r 

her s ,  Neu York, 1979 

m c r e t c  Reacror Vessel 
UUAUKUY.' O W .  Tn-2179. 

.nation o f  Temperatures 
',Department of C i v i l  
r l i f o r n i a .  Berkeiey.  
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Salt Lake City, U t a h .  Th18 dam was built for irrigation 
storage. A stepped opillwsy covering a portion oC tho 
downstream dam face io cnpablo of paarlnq the probable 
maximum flood ( P n P ) ,  

Theee e a r l y  auccessee with RCC placement, producinq 
quick reeulte and low coete, have made RCC extremely 
popular in the dam building industry. Application has nov 
extended from nev dam conetruction to dam rehabilitations, 
including existing concrete, crib, embankment, and rocktill 
dame. Reclamation now has increaecd interest in applying 
concrete stepped overlsye to protect high embanhent or 
rockfill. dame during overtopping ovrnte. Thio  interemt io 
4 direc t  rorult of  increased PMF requitarsanta producing 
Ueficienciem in praeent dam. nnd tho high costs of  
traditional Dam safety remedies. A cooperative research 
program funded by Reclanmtion's Dam Safety (SOD) and Water 
Technology and Environmental Research (WATER) programm, and 
the Electric Power Research fnstituts (EPRI) is nov being 
conducted t o  determine the hydraulic properties o f  stepped 
spillway applications. 

PURPOSE AND ADVANTAGES OF STRPPP.0 SPILLWAYS 

The use of eteppad spillvaye ir not e now 
technology. The ancient Romans firot doolgne6 lov head 
struoturoa whoro vatrr Cloud down atop.. Also oatly 
masonry dsm* (circa 1900) I n  the U.R .  featured rtoppod 
spillways. Reemerganco of oteppod epillvayo i a  attributod 
to the RCC horizontal l i f t  plscenont tochnlquueo of which a 
stopped rurtbco ie a natural outcome. Umually tho 
secondary reaeon is the potential for dimslpation oC tho 
flov mnergy de it trevrla down tho rtopo to tho too of tho 
dam. Energy dio~ipation slmo provid.9 a cost bonofit due 
to the roduced ~tiiling baain length or ontira elimination 
of tho required basin. The etep shape ha. been obtained i n  
many vays. Stepo havo been eheped from untomad or forneb 
RCC, and standard fotmed or slip-formed conventional 
concroto with o r  vithout tsinforccncnt. 

problem with ueln9 mtopped spillvsya he. been, 
end oontinuem to bo, thr lack of genoral daaign crlterls 
that qusntifioo the rnrrqy diealpation characterimticm o f  
the .top8 for a given unit diocharge, flow depth, and 
hydraulic dam hoight. Step@ have proven effective for 
emall unit discharges, where the step height cloarly 
influence6 the flow. The need to paas largor Clowe ha@ 
pushed damfgno beyond tho Iimitstlons of the prosent data 
bas.. 

The main objective o f  Reclamstion'r mteppod epillvay 
research program i s  to define energy dlsmipatlon proportiem 

I 
I 
1 

i 
i I 
I 

I 

I 

of .tepa for concrmto and for orbankrent dam* while 
enmurinq (L rtsblo, protoctivo overlay for tho eabanbont. 

STEPPE0 SPILLWhYS tOR RCC O M S  

Table 1 lists many concreto dam. vhoto a mtoppob 
spillvay on the downstream face of tho dam i s  used do 
either the mervfce or emergency apillvay. Only thomo dams 
that have formed etepe opeciflcalAy Cor providing r d u c o d  
rlow velocities are listed. Hsny of the dare havo 

hydraulia model invrmtigationr. Thoor mito-~pecific 
mtepped epillwsys with mod01 otudy data on enorqy 
dimoipation vi11 be dimcueeed further. 

Table 1. - RCC o r  Rehabilitated Conventional Concrete baa. 
with Stepped Spillvays on the Downstream Pace. 

incorporated 8 8tepprd epillVay without the benefit O f  

.I and l a r t w l  

La? C h r .  ct..ll. 35 95 59 4 . 5 0  0.tO:l cm.mt IWl  
k l  torrd 
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*Stappad spillway dasigns Uera detarmined by hydraulio 
model mtudias. 

Pr8ViOUs Hydraulic nodal f3tUdi.D ot stapped Bpillwaym for 
Concreto Damn 

mpecifio hydraulic m o d e l  tests ara mhovn i n  figure 1. 
Enerqy dlmeipatlon charsctrtioticm of several site- 

t . 00  . 
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Tigura L. - Energy Qimmlpation Charactarirticm at tha 
Toe o f  Stepped Spillways on Steeply Sloped RCC Dams. 

These data ara plottad in prototypr valuas and mhov the 
ratio of tho kinotlo a n a t w  at the dam tor t8  tho total 
available head veraum the unit discharga. Tho kinotia 
energy vam calculated ueinp reasurod velocitiom on thr 
=tepa near ths daB toe. The ratio rrducem to tho average 
8tepped mplllvay velocity over the theoretical maximum 
velocity, V J V , ,  for a given dam height. Uoet of the 
information io for dam8 with 2 - i t  .tap height.. 

There i o  obviouely a qrsat deal of  mcatter in these 
data (not. tho tvo curvdn for Upper St1llwatar Dam data). 
Varioun technique. veto umed to maamura tha mtappd 
8pillvay VelOCitieD. Theme included high qmed video, 
pitot tubsm, velocity meters, calculating continuity using 
measured flov and depth, and calculating the entrance 
velocity based on a forced hydraulic jump. Velocity data 
obtained uring video recorded only the murface v-locity, 
thua tha hlqhrr amount of energy ranaining at tho toe for 
the uppar Stillwat*r vldeo data in figura 1. Thr very 
turbulant and aerated flow rakra obtalnlng valoaity data 
rxtrraaly dlfllcult and producas much o f  tha h t a  mcattar. 
Thim fiqura will giva the damigner moma grnarrl idea  of tho 
valocitias at the toe oL a mtepped mpillvay taking into 
account tha dam height and etaying wlthln the range of data 
shown. 

One objective of Reclarstion'm research ptogras im  
to better quantify the velocity or energy remaining in the 
flow at the toe of  a concrete dam with a mteppod rpillvay. 
Thim w i l l  improve mafe dasignm of  these mpillvay. with 
appropriate and cost effective stilling baein lengths. 

STEPPED SPILLWAYS FOR EMBANKMENT D M 9  

Dam Safety inspection. have concluded that a large 
nunbar of both small and lsrqe ombanbent dame aro unrafa 
due to predictad overtopping during extrema fled event.. 
Conatructlon o f  RCC protection lor ovartopping flov on 
aximtlng or new anbankmrnt or rockfill dams ham provan to 
ba vary comt effective. The present emphasis of tho 
raoearch prOqKaP on otepped epillvays in on the hydraulic 
propartiem produced by tha eteps on flattar mlopo. mora 
common to embanbent dams. Thim also ham lad to 
datrrmininq tha step geomatry that provides tha most mtsbla 
ovarlay with enorgy dimmipation charactrrimticm o f  
aeconclary importance. Tabla 2 i s  a limt of  savors1 
ambnnkarnt dam. that hav* bean protactad or ara planned for 
rahabilitation vith RCC. Thaae range in height from about 
20 ft to aa much a@ 119 it. 

Tabla 1 .  - Stappad Splllwaym for Protaction o f  the 
Downmtrrnr slopr of Elb8nkDrnt Dam.. 

-- 

O r  and lartton 
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HYDRAULIC RESEARCH OF STEPPED OVERLAYS 

Increased P?W Corecnste have resulted in numerouB 
low and high  dams with insdequate spillvay capacity in all 
business eectore. As a reeult, Reclamation's Dnm Safety 
and Research Programs have taken the lead in providing 
funding for investigation of  stepped mpilluay dalr 
overtopping protection. 

Laboratory Reeearch Facility 

Reclamation's lnboratory reeearch facility includes 
two 1.5-it-vide Plexiqlns-walled flumes--one Cor oteey 
0.5:l to 0 .811  slopes appropriate f o r  concrete dam 
applications and one for einbsnkment dam mlopes ranging from 
2:l to 4:l. The facility allove investigation of model 
unit diaohargeo up to 14 ft'/m/ft under reservoir headm up 
to 3.8 it. The tots1 drop from the laboratory rememoir to 
the controlled tailustar i m  15.5 f t .  Onr raaawolr s r w a m  
both flumem. 

Emphasim io currently focused on providing ntepped 
protection for 2:l oloping embankment dams. The flume 
facility for mtepped protection of embankment dam .lope 
investigations has been in operation since January 1990, 
figure 2. The flume facility Cor stepped spillvaym on 
steep concrete dams i m  SO percent complete end i m  scheduled 
ror temtinq in June 1992. 

Stepped Spillway Protection on a 2 11 Slope 

Primary importance for embankment dam ovartopping 
protection i s  placed upon the stsbility o f  the mtepped 

Tlgure 0 .  - Overall view of  Sloping tlurr Facility 

concrete wrrlay. Resoarch i o  Cocuaod on enhancing 
etabllity by prwidinq continuouo sopiration of rubpradr 
meepape by virtue of  the flov charaoterimticm over t h e  
stepped rurfacr. Ampiration i m  auction o f  the fluid from 
underneath the overlay. Suction i m  produced by tho 
proornure differential crested by the high velocity f l w  
over the 8trp offret area .  Tor embanbent dam protection, 
the hrnrf it o f  energy dieripation and raduaed velaoitieo at 
tho dam toe  nre of secondary conmideration. The mtep 
yeouwtry vi11 be o p t h i r e d  to produce a gone of  
OUbatROPphOr~C praooura to rolieva buildup or seopaur 
prcnmure under thr overlay. A meriem of throe otep 
grometr~eo i m  curr*ntly under lnvcatigation. Tor eaoh 
grometry, t h e  flow depth. prerrure profilem on thr otops at 
chomen lacationm, and velocity profilom (every ten mtepm 
beglnn\ng at thr third mtmp dounmtroar from thr crest) ore 
reoorded. Tor prpentation pUfPOSe8, rodel unit 
diechsrgo of 6 . 2 1  f t / o / f t  and overtopping hoad of 1.67 Ct 
vi11 be umeb throughout the paper to dewnmtrate and 
compare the toot remultm. 

Step geometry. - rlov over horirontal mteps w o o  
inveotigatea firat. Uodel mtop8 had 4-111 horizontal 
treed with a 3-in vmrtiaal rima. rollwing theme temtm the  
mtep tread Yam .loped dovnvard, at 15. and 10'. The oloprd 
t read  war shovn in temtr by Pravdivets (Pravdivets, 1919) 
and Clopper (Clopper, 1989). vho umed Individual vedga 
rhaped blooke, to smpiratr the mutyjtade through vent p o r t m .  
Thr mhapem temted i n  the flure vi11 ba continuous in  vidth 
with 15' and 10' e l o p e  brlow horitontal on the traad, 
figurr 3. 
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riguro 3. - Bchematic of Horizontal, 15*, and 10' 
Sloping Steps Tested in the Plume. 

Prommure Profiles. - The sbllity of the step .hap8 to 
produce aspiration of the subgrade flows caused by passin9 
diechargee ia determined by mennuring the pressures on both 
the vertical and tread surfaces of the steps at specific 
measurement etationa dovn the slope. Three citation8 down 
the flume war0 instrumented for the hOri8Ontal .top*, tu0 
for the sloping atape. At each station, two etepe are 
instrumented, each with 11 piezometer taps, for a total of 
22 tape per station. (Note: The steps are numbered from 
the crest dovn the elope.) The mean pressure from each tap 
i m  recorded and the profiles plotted ovet the steps at each 
station. 

The pressure profiles on two eucce8sive horizontsl 
steps for 1.67 it of  ovortoppinq head and the measured flow 
depth clearly show the f low chatacterietics, figure 4. 
Comparison of the flow depth w i t h  the pramsure profile. 
shovs two dietinct preoeure zone8. One tone producom 
additional loading on tha ovorlay vhero the j e t  impacts on 
the downmtream end of the #tap tr*Ad, and tho other tone 
produo08 reduced pressure in  ths offbat area belov the 
pitch line of the #taps vhera mepnration of the j e t  off the 
.top OCCU~O. when consldetlng stability of the entire 
stepped OVBtlay, the impact provides additional downward 
force when added to the flov depth; however, in the caee or 
the horizontal tread, the pressure in the offeet area Lr 
not l o w  enough to provide continuoue aspiration of the 
underlying filter zone. 

in 
tho low pressure region of each step eo compared to the 
horizontal step. Pressure profiles (1.67 It of head) 
measured on thm 15' .loping mtepr a t  both stations are 
shown on figure 5. Theme profile8 indicate decroared 
pressure, compared to tho horl8ontnl t r e e d ,  st tho uppot 

6loping the .tap tread causes a sharp reduction 
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tigurr f .  - 
6.21 ft/m/ft, H - 1.67 Z t .  

Praamute Profilrr on Horizontal  Step., q - 

Figure $. - 
6.21 ft/e/ft, H - 1.67 ft. 

~resmurr profiles for IS* 810pin9 step., (I - 
station (mtrpm 15 and 16) mnd mubatrompherlo QtO.mUrr. rt 
tho Aowar mtatian 4 7  and 40). Thoma prem~urom 
indiaate that v a l o e ~ e ~  era not high enough to produco 
8UbatDOepheriC preBeuras, thum ensure sopiration, at the 
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upper etation. The preseursa are subatmoupheric over a 
larqe area at the lover etatlon and should produce 
excellent aspiration of thn subgrade flows. 

I f  drrinr arm placrd I n  aroam vhich do not neplrate 
under all expected flown, tvo conditlonm any occur. First, 
i f  the seepage hydrostatic head behind the drnin io granter 
than the pressure on the e t a p  face, the drsin wlll function 
to relieve uplift preseurns. Conversely, i f  the pressure 
behind the drain ie lower than occure on the mtep face, the 
drain will actively feed water into tho mubgrado. In 
general, roveras flow through a drain should bo avoided. 
It io clear from figure 4 thst placlng dralnm in horizontal 
steps on a 2 : l  embankment does not ensure embankment 
drainage. However, tha pressure dsta measured at steps 4 7  
and 40  itom figure 5 for a 15' sloping tread show a 
eubatmospheric preseure zone downstream of the step, thus 
a drain vented in this zone wlll aspirate for this grometry 
and f l o w  condition. 

Aspiration may be aenured by defining the limite of 
active aspiration in tenno of unit dlrchargs, embankment 
@lope, step geometry, and mtep position down the 
embankment. The deoignor can identify ampiration limits of 
different step anglce and determine the plscement of  
drains. "ha designer then vould conduct a stability 
analysee, including the hydraulic tarceo and the required 
thickneeo of materisl to ammure e mtable overlay. The 
aapiratinq mtrp geometry vi11 allow the designer to place 
less material over the embnnkmnnt and mtill be assured of 
stability. Once a stable overlay i e  designed. the etep 
geometry can be optimized in terne of energy dlnelpation. 
The deoigner may thvn vet h tha'baneflt of aspiration 
veraum onergy dimsipatlqn ?n dotermining tho final stop 
shapo selection. Tho 10 mlopinq mtop, mchmdulmd for thm 
nrxt trst mrles ,  will likmly provldo lemm ampirntion buf 
have bottor onergy di@BlpatlOn propertiom thsn tho 113 
@top.. 

volooity Profilos. - Veloclty profllas are measured down 
the flume .lope using a laser-doppler ansmonotor nountrd on 
a support frame parallel to the flume slops. Ueaeursments 
are taken from the tip of the mtep (datum) to os close to 
the water eurface as possible. The total velocity vector 
and the magnitude parallel to the slope fa computed from 
the horizontal and vertical component. measured at each 
f l o w  depth. A commercially availsblo .oftware proqraa im 
then used to provide a boet fit equation for each profile. 
The best fit equation deecribinp the volocity pro f i l e  is 
then used to compute the total area under tho velocity 
profile and chock for aontinuity. I f  neaammary, tho entire 
profilo i m  edjumtmd by a constant, usually in tho range of  
0 to 3 percent, and the procedure repeated until continuity 
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i e  natisfled. Once continuity i m  eattmfied, the velocity 
profiles nre umed to cnlculate the kinetic anergy of the 
flaw at encti mtep. 

Figure 6 shows the velocity proClles for a 
horizontal step treed at steps 3, 13, 23, and 33. Notice 
the near vertical profilr at mtep 3 and the flattening and 
cloeer epacing of the profllem am the f l m  travels down the 
elope. The velocity protiles Lor 15. .loping steps oxhibi t  
mimilar traitmi however, tho v ~ 1 0 c ~ t i o s  aro morovhat 
hlghrr. 'Thin indicate@ that the mlopinq mtope do not 
intorfare am much with the flow, particularly am the f l m  
depth increamem. ?iguro 7 comparos the velocity profilms 

t i p r o  *. - vrlocity Profiles for Hotirontal step., 
Q - 6 . 1 1  rt'/m/ct, n - 1 . 6 7  ct. 

of n mmooth murfaco to thomr of horizontal and 15' sloping 
rteps at the location o f  stop 1 3 .  O f  partlculrr Intoropt 
is the mhape of the profiles below a flow depth OC 0 . 2  ft. 
Hero, clome to the mtepm the offect of the mtep goo~otry in 
reducing the flow velocity is quite apparent. 

Energy Dismipstion. - The energy dimmipation 
charactertotice of tho step geometriem ere COD ared by 
computing the kinetic energy per unit volume, bapg ,  to tho 
total hoad available, w(H+H), at each mtrp location. The 
kinetic * n e w  i8 calculatoA by integrating the aroa undor 
the velwity prof i le  and datorrininq a ,  tha coofciclent oC 
kinetio enorqy. Tho total hoad im calculated by adding the 
overtopping head, H. to the vortical drop from the orest to 
the step location wharo the velocity measurement i m  taken, 
H,, and multiplying by the specific weight of water, Y .  
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rigura 7. - 
Horizontal, and 15 Blopinq S t e p s .  

Veloclty Profile. at Step 23 Cor fimooth, 

Piguree 8 and 9 show the ratio of kinotic fnstgy to t o t a l  
head alonq the .lop. for hor~zonal snd 15 eloping steps 
and the uni t  dimcharqoa hwestlgated. Note that t h e  

STEP NUMBER 
pipure 0 .  - 
Step Number for Horizantsi steps on a 2 : i  Slope. 

Ratio of Kinetic Energy to Totsi Head YO. 

STEPPED SFll .I .WAY H Y  I)RACfI.ICS 

kinetic anergy remaining in the tiw incroamem am u n i t  
diecharge incressem for both mtep geometriem. 

tigure 9 .  - Ratio-of K i n e t i c  Enerqy to Tota l  Head vm. 
Step Nunber for 15 Slopinq Stope. 

I! - 
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STEP N-R 

ripvro 10. - 
Number for a Smootp Surface, Horizontal and 15 Sloplng 
Steps, q * 6.21 ft/s/ft, H * 1.67 Ct. 

Kinetic Energy to Total Head Rat!o vs. Step 

R Froude number, P - V /(gD,) , to determine the ratio of  t h e  
hydraulia jump lenqtk, L, to the depth entering tho bamin. 
The calculated etilling basin lengths for tho throe 
murfacom aro m h w n  in table 3. 

Tablo 3. - Couperimon ot Hydraulic Jump Longtho for Smooth 
SurCaoo, 15. Ilopinq, end ttorizontnl Stoppod Bplllwaym. 

Containing the hydraulic jump vithin a bamln vith no 
end sill (Typo I) ehowm a dacreaee in .tilling bamin length 
of 11 percont io achiovod for tho horizontal mtope voreum 
tho mmooth murfaor mpillvay. tram figure 10 it io a100 
apparont that velocities entering the basin vi11 ehov thr 
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horlzontnl mtcpa to be more beneficial am tho unit 
discherge increaeer. A reduce4 mtilling basin longth 
represents a oignificant savings in conmtruction time and 
costa. 

ZNRAHXNJ?NT STABILITY 

Tho root important f ea ture  o f  a etopped overlay on 
an embankment mlope im  that the underlying material of  the  
dam remains atable. Baturation of  the embankment m y  occur 
due to moepaga through the overlay or by flow from tho 
reeervoir. An adoquato drainage ~yutom mhould bo utiliKod 
underneath the concrete overlay to provont buildup of 
uplift pramourem that ray cauee localized failuro or 
qenersl mliding ~f the embankmant OK ovorlay. 

The recommended step design will provido continuous 
aepiratlon of mubqrado f l w m  through the ovmrloy to provont 
uplift pressures. Cooputor modeling o f  tho tractivo ahoar 
forces irpoeed on the overlay and ambanbent during f l w m  
i s  being developed. 

Presently, of utromt concorn vith mtopped mpillvay 
an.) overtopping designs is the location of  oabankwnt 
dralnb with reapsct t o  t h r  tailvater and location of tho 
hydraulic jump. Drain. oxiting tho concroto ovorlay in tho 
aroa of the hydreulic jump ero oubject to tho dynamic 
prrmmuroo amsoclsted with the violont action of  tho jump. 
Cero mhould be takon to not loceto unprotaatod dreinm in 
tho mtillinq bamino or in tho tailvrtrr sone ot  any et.* 
mpillvay or ovrrtopping protoctlon. 

CONBTRUCTION TECHNIQUES 

Tho ateppad spillway rrsearch vas initiated vith th8 
assumption that whatovor shapo provod to be momt africiont 
from a hydraulic rtandpaint could ba conotructod in 8 
continuous placenent. Thim amsumption put. no conmtrmintm 
on tho shapo of mtrpm invemtigatod but may produco .OH 
challenge. for the conmtruction contractorm. Tho mtepm may 
bo formed RCC, convontional concroto placod by mlip Corning 
or aven reinforced concroto conventionally placod. kmldo8 
the otep rhape, tho construction procemm rumt allow 
placement of drain. or vent. through the w r r l a y  to allou 
the ampiration produced by the mtep goorotry am inbicatod 
by tho drains mhoun on Ciguro 3. 

HWR-PROTOTYPE TtBTINO 

~001amation plane to  conduct noar-prototypr tomting 
of  ombankmont wortopping protection altornetivoe in an 
outdoor flumo faaility ot Colorado Btata University in ?ort 
Colllnm, Colorado. Construction of tho facility vi11 b+n 



during the summer ot 1991 vith completlon scheduled ror the 
vintor of  1992. 

The near-prototype flume vith be concrtructed on a 
2:l elope with a drop ot about 50 It. The 5-ft flume width 
will allov testing of unit diecharges up to about 

Testing ie schedulnd to begin in thr sprlng oC 1992 
with a tort program mcheduled Cor completion in 1994. The 
following tests are  planned: 

50 rt'/s/rt. 

- Wedge shaped block8 with shape optimized from 
- Large-sized riprap - RCC, both formed and unformed - Smooth reinforced concrete deck - Reinforced rockfill blanket or cable tied riprap - Cab10 tied blocks 

present laboratory flume tests 

CONCWS IONS 

Early rtopped mpillway applicstlonr w6ro on RCC dam. 
with steep downstrmm mlopas. The major benefits derived 
were ease of construction and energy diesipation, thum 
producing shorter stilling baelne. Theee were generally 
high RCC dams w i t h  2-ft step heights constructed with 
conventional concrete. The data available (presented on 
figure 1) to quantify the amount of cnerqy dimmipatad by 
flow down theeo oteep HCC dams can only providr general 
guidslinaa for mizing stlllinq basins due to the great 
amount or scattor. Present Reclamation research will 
improve our ability to predict step splllvsy energy 
dissipation. 

The ernphamle of prerent reoearch ham been on 
producing a rtsble rtepprd mplllway ovrrlay, that mtill 
provide. enorgy dissipation, on 2:l embankment dam slopes. 
The reeults reportad in t h i e  paper show rxcellont pr0fni.o 
toward achieving thim end. The sloping step geometry vi11 
provide aspiration of meepsgs necessary for mtabllity. Thr 
etepo on a 211 mlopo, vhilo not diselpating so much onerc~y 
ar the steep conoroto dam slopem, do provide advantagor 
ovor a traditional mmooth outface atpillway. ?ins1 remultm 
from the Zrl laboratory C l \ r m e  etudias should be available 
in the fall Of 1991. 

After the step geometry ie f inalltad for a 2 t 1 slops 
the placement of drains through the Sarmed overlay vi11 bo 
the next challenge. It appears that preeent forming and 
coneolldation techniques could be modified to accommodate 
the required step geometry. 
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HYDRAULIC DESI6N OF STEPPED CONCR€lE OVERTOPPING PROTECTION 
FOR E H B M E N T  DAMS 

By K a t h l e e n  H. F r i z e l l '  

I n t r o d u c t i o n  Dam S a f e t y  concerns ove r  i n c r e a s i n g  Probab le  Maximum Floods 
(PMF) has prompted i n v e s t i g a t i o n  i n t o  c o s t  e f f e c t i v e  methods t o  d ischarge  
l a r g e  f l ood  events.  The c o s t  e f f e c t i v e n e s s  o f  a l l o w i n g  an embankment dam t o  
be s a f e l y  over topped i s  proven. The techno logy  t o  assure  the dam cam s a f e l y  
be p r o t e c t e d  during o v e r t o p p i n g  i s  now being developed. The U.S. Bureau of 
Reclamation i s  c u r r e n t l y  c o n d u c t i n g  resea rch  on stepped c o n c r e t e  ove r l ays  f o r  
use as p r o t e c t i o n  during o v e r t o p p i n g  f o r  embankment dams o f  any h e i g h t .  

PurDose The purpose o f  Rec lamat ion 's  r e s e a r c h  i s  t o  deve lop  d e s i g n  c r i t e r i a  
f o r  stepped s p i l l w a y  o v e r l a y s  t h a t  w i l l  ensure the s t a b i l i t y  o f  t h e  
embankment and t h e  p r o t e c t i v e  o v e r l a y  during ove r topp ing .  The s t a b i l i t y  o f  
t h e  o v e r l a y  i s  enhanced by p roduc ing  con t i nuous  a s p i r a t i o n  o f  t h e  subgrade 
seepage, thus  p r e v e n t i n g  u p l i f t .  The impac t  o f  t h e  j e t  on t h e  s t e p  t r e a d  
produces a d d i t i o n a l  downward 1 cad ing  wh i ch  a1 so  c o u n t e r a c t s  up1 i ft. 
Combining t h i s  s t a b i l i t y  f a c t o r  w i t h  t h e  a d d i t i o n a l  b e n e f i t  o f  reduced f l o w  
v e l o c i t i e s  a t  t h e  dam t o e  due t o  t h e  s t e p  roughness produces a very  
a t t r a c t i v e  p r o t e c t i v e  scheme. 

ADDrOaCh A 2 : l  s l o p i n g  f lume f a c i l i t y  i n  Rec lamat ion 's  h y d r a u l i c  l a b o r a t o r y  
i s  be ing  used t o  q u a n t i f y  t h e  h y d r a u l i c  f o r c e s  a s s o c i a t e d  w i t h  stepped 
p r o t e c t i o n  f o r  embankment dams ( F r i z e l l  e t .  a l .  ,1991). Development o f  t h e  
s tep  shape t h a t  p r o v i d e s  a s p i r a t i o n  o f  t h e  subgrade p ressu res  was pa t t e rned  
a f t e r  a wedge-shaped b l o c k  used by P r a v d i v e t s  (1989) and t e s t e d  by t h e  
Cons t ruc t i on  I n d u s t r y  Research I n f o r m a t i o n  A s s o c i a t i o n  (CIRIA)  (Baker, 1989). 
Th i s  work focused on t h e  p remise  t h a t  w e i g h t  was t h e  c o n t r o l l i n g  f a c t o r  i n  
t h e  b l o c k  des ign.  The b a s i c  s t a b i l i t y  o f  t h e  b l o c k s  has been es tab l i shed ,  
bu t  t h e  work does n o t  r e l a t e  t h e  s t a b i l i t y  t o  b l o c k  geometry, over topp ing  
head o r  u n i t  d ischarge .  

Reclamation has t e s t e d  t h r e e  s t e p  shapes i n  t h e  2 : l  s l o p i n g  f lume f a c i l i t y ;  
a s tep  w i t h  h o r i z o n t a l  t r e a d ,  and s teps  w i t h  10" and 15" s lopes  below 
h o r i z o n t a l ,  f i g u r e  1. The shape o f  t h e  s t e p  has been des igned f o r  s t a b i l i t y  
whether used as i n d i v i d u a l  b l o c k s  o r  as a con t i nuous  o v e r l a y ,  such as would 
be achieved w i t h  a p a v i n g  t y p e  process.  Pressures on t h e  s t e p  sur faces,  
v e l o c i t i e s ,  and f l o w  depths ,  were measured f o r  each o f  these  s t e p  shapes. 
Analyses per formed on these  d a t a  have produced s e t s  o f  d e s i g n  cu rves  f o r  each 
s tep  shape on a 2 : l  s lope  t h a t  p r o v i d e  p ressu re  l o a d i n g s  and q u a n t i f y  t h e  
energy remain ing  i n  t h e  f l o w  down t h e  s lope.  

Des isn  Amroach A des igne r  may choose t o  o p t i m i z e  o r  ba lance  e i t h e r  t h e  
s t a b i l i t y  o r  t h e  energy d i s s i p a t i o n  o f  a s tepped o v e r l a y  by u s i n g  t h e  r e s u l t s  
o f  t h e  l a b o r a t o r y  t e s t i n g .  O f  t h e  s tep  shapes tes ted ,  t h e  h o r i z o n t a l  steps 
p r o v i d e  t h e  most energy d i s s i p a t i o n ,  and t h e  s teps  w i t h  a 15" s l ope  f rom 
h o r i z o n t a l  p r o v i d e  t h e  b e s t  a s p i r a t i o n  c h a r a c t e r i s t i c s .  The d e c i s i o n  
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r e g a r d i n g  s t e p ' d e s i g n  may be d r i v e n  by t h e  c o n d i t i o n  o f  t h e  embankment b e i n g  
p r o t e c t e d ,  t h e  p r e d i c t e d  amount o f  seepage underneath t h e  over lay ,  t h e  
requ i rements  f o r  p r o t e c t i o n  a t  t h e  dam toe ,  t h e  economic f e a s i b i l i t y ,  etc. 
Design curves ,  i n  model va lues ,  have been developed f o r  each s tep  shape t h a t  
p r o v i d e  : 

0 Pressure  p r o f i l e s  on t h e  s t e p  sur faces  measured a t  s p e c i f i c  
l o c a t i o n s  a l o n g  t h e  s lope .  

0 Magnitude and l o c a t i o n  o f  l o w  p r e s s u r e s  o c c u r r i n g  j u s t  downstream of 
t h e  v e r t i c a l  step f a c e  on t h e  s t e p  t r ead .  

Energy remain ing  i n  t h e  f l o w  a t  v a r i o u s  s tep l o c a t i o n s  down t h e  
f 1 ume . 

0 T y p i c a l  h y d r a u l i c  s t r u c t u r e s  d e s i g n  manuals may then  be used t o  
de te rmine  dam t o e  p r o t e c t i o n ,  i .e. s t i l l i n g  b a s i n  l eng ths ,  r i p r a p  
s i zes ,  e t c .  

R e s u l t s  - 15' s t e w  Design cu rves  f o r  t h e  15" s t e p  shape on a 2:l s lope a r e  
presented.  The same t y p e s  o f  c u r v e s  have a l s o  been developed f o r  t h e  10" and 
h o r i z o n t a l  s teps ;  however, w i l l  n o t  be  p resen ted  i n  t h i s  paper f o r  t he  sake 
o f  b r e v i t y .  

Sur face  p r e s s u r e  p r o f i l e s  were measured on s teps  15 and 16, steps 47 and 48, 
and s teps  79 and 80. These p r o f i l e s  p r o v i d e  t h e  l o c a t i o n  and magnitude of  
t h e  d i f f e r e n t  p ressu re  reg ions  on  t h e  s t e p  when compared t o  t h e  measured f l o w  
depths.  An example o f  t h e  p r e s s u r e  p r o f i l e  a t  s tep  16 and s tep  48 f o r  an 
o v e r t o p p i n g  head t o  s t e p  h e i g h t  r a t i o  o f  14 i s  g iven  on f i g u r e  2. The l o w  
p ressu re  r e g i o n  i n  the o f f s e t  a r e a  downstream o f  t h e  s t e p  r i s e  and t h e  impact  
r e g i o n  towards t h e  downstream edge o f  t h e  s t e p  t r e a d  a r e  c l e a r l y  de f i ned .  
The p r e s s u r e  p r o f i l e s  a re  e s s e n t i a l  t o  d e t e r m i n i n g  the s t a b i l i t y  o f  t h e  s t e p  
geometry. 

The p ressu re  p r o f i l e s  measured a t  t h e  t h r e e  l o c a t i o n s  down t h e  f lume showed 
t h a t  t h e  magni tude o f  the l ow  p r e s s u r e s  i nc reased  as f l o w  t r a v e l e d  down t h e  
s lope .  To more c l o s e l y  d e f i n e  t h i s  l o w  p ressu re  zone where a s p i r a t i o n  w i l l  
occur ,  a s i n g l e  p ressure  measurement was t a k e n  on the s t e p  t r e a d  immedia te ly  
downstream o f  t h e  s t e p  r i s e .  P ressu res  were measured every  5 s teps  down t h e  
f lume s lope.  These d a t a  were p l o t t e d  as a s e r i e s  o f  d imensionless cu rves  
t h a t  r e l a t e  t h e  low pressure  on t h e  s t e p  (0.02 f t  f r o m  v e r t i c a l  s tep  face)  t o  
t h e  s t e p  l o c a t i o n  down t h e  s l ope ,  f i g u r e  3 .  

F i g u r e  3, shows t h a t  t h e  m i n i m u m  s u r f a c e  pressure i s  a f u n c t i o n  o f  t h e  
o v e r t o p p i n g  head, H, t o  s tep  h e i g h t ,  h,, r a t i o .  The d i s t a n c e  down the s l o p e  
a t  wh i ch  t h e  minimum s u r f a c e  p r e s s u r e  i s  reduced t o  atmospheric i s  an 
i m p o r t a n t  des ign  c o n s i d e r a t i o n .  D r a i n s  p laced  below t h i s  l o c a t i o n  w i l l  
p r o v i d e  a s p i r a t i o n  ~f a l l  subgrade seepage. Dra ins  p laced above t h i s  
l o c a t i o n ,  w h i l e  exposed t o  p r e s s u r e s  above atmospheric, w i l l  s t i l l  a s p i r a t e  
t h e  subgrade seepage down t o  t h e  minimum pressure l e v e l  d e f i n e d  by t h e  
curves .  Compiled w i t h  s i m i l a r  d a t a  f r o m  the 10" and h o r i z o n t a l  steps, t h e  
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des igne r  can customize t h e  s t e p  geometry  t o  c o n t r o l  t h e  amount o f  seepage, 
t h u s  u p l i f t ,  underneath t h e  s tepped  o v e r l a y .  

V e l o c i t y  p r o f i l e s  were measured every 10 s teps  down the f l ume  s lope  t o  
de te rmine  t h e  k i n e t i c  energy r e m a i n i n g  i n  the f l o w  a f t e r  t r ave l i ng  over  t h e  
s teps.  The d imensionless r a t i o  o f  k i n e t i c  energy rema in ing  i n  t h e  f low t o  
t o t a l  a v a i l a b l e  head versus  number o f  s teps  down t h e  s l o p e  i s  shown on 
f i g u r e  4. Use o f  these  c u r v e s  a l l o w s  a d e s i g n e r  t o  c a l c u l a t e  t h e  average 
v e l o c i t y  a t  t h e  dam t o e  f o r  a g i v e n  d e s i g n  head. A des igne r  may then  use 
t h i s  v e l o c i t y  t o  de te rmine  t h e  p r o t e c t i o n  required a t  t h e  darn t oe .  

N e a r - P r o t o t m e  T e s t i n g  A l a r g e  s c a l e  f lume t e s t  f a c i l i t y  i s  c u r r e n t l y  under 
c o n s t r u c t i o n .  The f a c i l i t y  w i l l  be 5 - f t - w i d e ,  have a 50 ft d r o p  on3 a 2 : l  
s lope,  and have a maximum d i s c h a r g e  c a p a c i t y  between 40 t o  50 f t  / s / f t .  
(Discharge i s  dependent on a v a i l a b l e  r e s e r v o i r  head.) A s t e p  shape designed 
f rom the l a b o r a t o r y  t e s t s  w i l l  be  t e s t e d  i n  t h e  f a c i l i t y  b e g i n n i n g  i n  t h e  
f a l l  o f  1991. F i r s t ,  t h e  s t e p  shape w i l l  be t e s t e d  f o r  i n d i v i d u a l  b l o c k  
c o n s t r u c t i o n .  The b locks  f o r  t h e  l a r g e  s c a l e  f lume f a c i l i t y  were des igned a s  
f o l  1 ows : 

The t o p  curve f rom f i g u r e  3,  o r  H/h, = 28, was usea f o r  a 15" b l o c k  des ign  
t h a t  would produce t h e  l e a s t  amount o f  a s p i r a t i o n .  Th is  would ensure t h a t  
conse rva t i ve  t e s t s  were pe r fo rmed  and a l l o w  r e p l i c a t i o n  o f  a l l  model data.  
From t h i s  curve, t h e  ove r fopp ing  head i s  28 t imes  t h e  s tep  h e i g h t .  Assuming 
a u n i t  d ischarge o f  40 f t  / s / f t ,  and u s i n g  t h e  e q u a t i o n  f o r  f r e e  f l o w  over  a 
broad c r e s t ,  t h e  ove r topp ing  head w i l l  be about 5.6 feet. The sca led  s tep  
h e i g h t  i s  h, = 5.6 /28  = 2.4 i nches .  The run o f  the s t e p  exposed t o  t h e  f low,  
about 1 foot, i s  determined by t h e  embankment s l ope .  The r a t i o  o f  t h e  s tep 
run t o  r i s e  i s  between 4 and 6 as e s t a b l i s h e d  by P ravd i ve t s .  The we igh t  and 
t h i c k n e s s  o f  t h e  b l o c k  was d e t e r m i n e d  f r o m  s t a b i l i t y  analyses t h a t  used t h e  
measured impact pressures and f l o w  depths  f o r  s u r f a c e  l o a d i n g  and assumed 
h y d r o s t a t i c  p ressure  under t h e  b l o c k .  The s teps  w i l l  be c o n s t r u c t e d  i n  two 
f o o t  wide b locks  and i n s t a l l e d  i n t o  t h e  f lume on a v a r y i n g  p a t t e r n  such t h a t  
t h e  j o i n t s  i n  t he  f l o w  d i r e c t i o n  do  n o t  l i n e  up i n  success ive  rows. Th is  
r e q u i r e s  a h a l f  b l o c k  be used a t  t h e  ends o f  each row. The b l o c k  des ign  f o r  
t h e  nea r -p ro to t ype  t e s t s  i s  shown on f i g u r e  5. Fo r  a p r o t o t y p e  des ign  t h e  
b l o c k  w i d t h  can be t a i l o r e d  based on t h e  c o s t  and ease o f  c o n s t r u c t i o n .  

a 

D a t a  expected f rom these  t e s t s  a r e  p ressu res  b o t h  underneath t h e  b l o c k  and on 
t h e  b l o c k  f l o w  sur face,  v e l o c i t i e s ,  f l o w  depths,  a i r  c o n c e n t r a t i o n s ,  and 
dynamic pressures bo th  under  t h e  h y d r a u l i c  jump and a long t h e  s lope .  Tes ts  
o f  o t h e r  p r o t e c t i v e  schemes a r e  p lanned  including l a r g e  d i a m e t e r  r i p r a p ,  
u n i f o r m  steps, and p o s s i b l y  c a b l e - t i e d  b l o c k  s y s t e m .  

Conclus ions The l a b o r a t o r y  s t u d i e s  t o  d e f i n e  t h e  d e s i g n  o f  stepped 
p r o t e c t i o n  f o r  2:l  embankment s l o p e s  a r e  n e a r l y  complete. The s t e p  shape may 
be chosen t o  p rov ide  optimum a s p i r a t i o n  o f  t h e  subgrade and somewhat l e s s  
energy d i s s i p a t i o n  (15" s t e p )  o r  t o  p r o v i d e  maximum energy d i s s i p a t i o n  and 
l e s s  a s p i r a t i o n  ( h o r i z o n t a l  s t e p ) .  

The r e s u l t s  presented may be used by a des igne r  t o  dimension a s t a b l e  15" s tep  
geometry f o r  p r o v i d i n g  o v e r t o p p i n g  p r o t e c t i o n  f o r  a n  embankment dam w i t h  a 
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2:l slope. 
shapes are available and a comprehensive report will soon be published. 

The step shape was designed purely from a hydraulic standpoint. 
blocks, continuously placed roller-compacted concrete, sl ip-formed concrete, 
or reinforced concrete conventionally formed may be used by the designer 
depending upon the site and cost effectiveness. The only requirement, other 
than step shape is the insertion of drains through the stepped overlay to 
vent the subgrade f l o w .  

The design curves on the horizontal (Frizell, 1991) and 10" step 

Individual 
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Figure 1. - 
1 aboratory f l  ume. 

Steps shapes tested i n  2 :1  sloping 
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F i g u r e  2 .  - Pressure p r o f i l e s  f o r  15" s t e p s  a t  steps 16 and 4 8  f o r  
over topping head (H)  t o  s tep h e i g h t  (h,)  r a t i o  equal t o  14.00. 

NUMBER OF STEPS DOWN FROM CREST 

F i g u r e  3 .  - .  - Pressure p r o f i l e s  versus s t e p  down a 2:l slope w i t h  curves o f  
over topping head t o  step h e i g h t  f o r  t h e  15" s t e p  shape. 



f o r  t h e  
F i g u r e  4 
15" s tep 

F i g u r e  5 .  - B l o c k  shape deve loped  f r o m  
l a b o r a t o r y  t e s t i n g  t h a t  w i l l  be used i n  near- 
p r o t o t y p e  s t u d i e s .  



LARGESCALE EMBANKMENT OVERTOPPING PROTECTION TESTS 

Kathleen H. Frizell' and James F. Ruff,2 F. ASCE 

Abstract 

The U.S. Bureau of Reclamation (Reclamation), Colorado State University 
(CSU), and the Electric Power Research Institute (EPRI) have an ongoing 
cooperative research effort to determine lowcost, feasible methods for providing 
overtopping protection for embankment dams. Investigations have progressed to 
testing an overlapping tapered concrete block shape developed from Reclamation's 
laboratory flume tesG and installing the blocks over gravel filter material in a near- 
prototype size facility. The overlapping portion of the block produces an offset, or 
step, where drains, located through the blocks, provide relief of uplift pressure in 
the underlying filter. The test program in the large facility closely matched that of 
the laboratory. The stability of the overlapping tapered block system has been 
confirmed by the large scale tests. 

0 
--. . 

Purpose 

The purpose of conducting large scale tests of overtopping protection 
methods is to confirm Froude scaling relationships or develop other relationships 
between laboratory data and the near prototype size facility. Should the block 
system developed from the laboratory data (Frizell, 1992) show stability, then the 
results may be comfortably extended to any size actual embankment dam. 

Hydraulic Engineer, U.S. Bureau of Reclamation, P.O. Box 25007, Denver, 
CO 80225 

Prof. of Civil Engineering, Colorado State University, Engineering 
Research Center, Fort Collins, CO 80523. 
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Large-scale Facilitv and Initial Tests 

The outdoor overtopping facility is near-prototype size, with a height of 
15.24 m (50 ft) and is located at CSU, in Fort Collins, Colorado. The facility, 
shown in Figure 1, consists of a concrete headbox, chute, tailbox, and sump with 
a pump. The concrete chute on a 2:l (H:V) slope, has a maximum width of 3 m 
(10 fi) with a removable wall installed to reduce the chute width to 1.52 m (5 ft) 
for the current testing program. Water is supplied through a 0.91 m ( 34 )  pipe 
fi-om Horsetooth Reservoir. A portion of the flow can be recirculated by pumping 
back from the tailbox to increase the total discharge through the facility. Unit 
discharges up to about 2.94 m3/m/s (31.6 fl?/ft/s) have been tested. 

Figure 1. Fifty foot high flume facility used to test overlapping blocks 
for embanla3ent dam protection. 
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OVERTOPPING PROTECTION TESTS 1953 

Tests are currently being conducted on overlapping tapered concrete blocks 
design by Reclamation. The blocks are placed over 15.2 cm (641) of fiee-draining, 
angular, well graded, gravel filter material. The gravel is placed on the concrete 
floor with 10.1 cm (4-in) angle iron (with a gap above the floor to allow free 
discharge) placed every 1.81 m ( 6 4  up the slope to prevent sliding. A wooden 
strip was installed along each wall to easily screen the gravel bedding and to 
prevent failure along the wall contact during operation. 

The blocks, shown in Figure 2, are 0.37 m (1.23 ft) long and 63.5 mm 
(0.21 ft) high with a maximum thickness of 0.11 m (0.375 ft). The blocks are 
fabricated 0.61 m (2 €t) andlor 0.31 m (I ft) wide with drains located through the 
block from the rise of the step to the underside. Two 0.61 rn wide blocks and one 
0.31 m wide block comprise each row in the facility. The blocks are installed 
shingle-fashion from the toe and are alternated so that there are no continuous 
seams in the flow direction except along the walls. 

t 14 76' 

1 

Figure 2. Wedge block dimensions. 

At the crest o f  the structure, a small concrete cap was placed to transition 
from the flat approach to the first row of blocks. At the toe of the concrete slope 
is a fixed concrete end block to support the blocks up the slope. A row of blocks 
are tied down to the angle iron on the floor at about third points up the slope. 
Where the blocks will be under the tailwater at the toe o f  the slope, the blocks are 
pinned together longitudinally through the overlapping area parallel to the slope. 

Test procedure 

The laboratory tests performed by Reclamation in 1990 and 1991 are being 
repeated in the large scale facility. The initial tests, under flows similar to scaled 
laboratory flows, were conducted to obtain pressure data for block stability 
analyzes. The instrumented blocks p ig .  2), and accompanying piezometer blocks 
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buried in the gravel bedding, were installed in five locations down the slope of the 
facility. Pressures measured on the block faces and in the gravel bedding are used 
to determine the stability of the hydraulically designed block shape. 

Flow descriDtion 

During initial startup of the flume, under a very low discharge, the fines and 
dirt were flushed from the bedding material. Flushing lasted a very short time and 
was observed by the brief coloring of the water. After shutting of f  the water, slight 
settling of the blocks was apparent; however, there was no sliding or noticeable 
trend to the settling. Throughout the testing no further noticeable settling of the 
blocks occurred. The maximum settlement was about 2 to 3 cm (0.79 to 6.11 in). 

The many discharges tested in the flume produced varied flow conditions 
over the blocks. The very small flows were almost entirely broken up by the block 
shape leaving no noticeable thickness of solid water. As the discharge increased, 
the boundary layer took longer to develop, eventually developing for the largest 
flow one third to one half the distance down the slope. 

Stability 

The question of stability of the protective system is the most critical for an 
embankment -dam. Any failure oFii%&ifi~-in s e -  system- could cause a 
catastrophic failure of the entire dam during an overtopping event. Laboratory data 
shows that the ability of the blocks to relieve the uplift pressure, combined with the 
impact of the water on the block surface, make the blocks inherently stable. The 
near-prototype tests, completed thus far to a unit discharge of 2.94 m3/m/s 
(31.6 f$/ft/s), indicate that the blocks are stable and will perform satisfactorily. 

The stability of the block system has been analyzed as a function of the total 
forces acting on individual blocks down the slope. The block weight and impact 
pressure act on the block and slope in a downward (positive) direction to keep the 
blocks on the slope (Fig. 3). The uplift pressure in the bedding material underneath 
the block and the low pressure zone created by the block offset act in an upward 
(negative) direction tending to lift the blocks from the embankment surface. In the 
analysis, a net positive force indicates a stable block. 

Pressure data were gathered to compute the magnitude of the forces acting 
on the block surfaces. In general, the pressures in the impact zone on the block 
increased with discharge and remained the Same or decreased slightly with distance 
down the slope. Decreasing pressure magnitudes with distance down the slope are, 
most likely, a function of flow aeration. Of course, the weight of the block is 
constant. In general, the pressure in the offset area of the block decreases with 
discharge and distance down the slope. Between step 4.4 and step 74 down the 
embankment the pressures in the offset area became negative. 

The uplift pressures were measured by using piezometer blocks buried in the 
gravel bedding at abaut the same locations down the slope as the instrumented 
blocks where surface pressures were measured. 
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I Figure 3. Forces acting on wedge block. 

The underdrain pressures were assumed to be linear between the 
measurement locations. The underdrain pressures show a gradual increase over 
about the first 45 steps, as would be expected from the pressure data and low flow 
velocities. These data confirm the hypothesis that flow would be forced into the 
bedding near the top of the slope. At about 50 steps down the slope the pressures 
begin quickly iiexeasing to the fixed toe of'the &OF where the.pressure increases-a--- 
slightly to about 0.15 m (0.5 ft) of positive pressure for all flow rates. 

-.' . -, 

Conclusions 

The overall stability of the block system down the slope is given in 
Figure 4. The resultant vertical force on the block at various locations down the 
slope is the sum of all the measured pressures integrated over the appropriate areas. 
These data show that the block system is stable at all locations down the slope and 
for all flow rates tested, with the exception of slight instability at the toe for the 
smallest unit discharge. In general, there i s  from 30 to 170 pounds of force per 
foot of width in the downward direction holding the blocks on the slope. In this 
initial analysis consideration was given to the additional benefit of block overlap. 
The overlap forces would further enhance the block system stability. 

These initial calculations on the block stability confirm analyticdly the visual 
observation that the block system is inherently stable. This conclusion will be 
further investigated by more clearly defining the underdrain pressures with more 

OVERTOPPING PROTECTION TESTS 
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Figure 4. 
wedge blocks at locations down the slope. 

Block stability indicated by summation of pressure forces acting on 

Future tests 
, -  

Full model-prototype comparisons will be made at the completion of the 
tests in the spring of 1993. The remaining tests will primarily measure velocity, 
air concentration, additional pressures in the bedding material, and block stability 
under tailwater conditions. The final tests will address stability of the block system 
after satisfactorily initiating weaknesses in the block system. 

Initial modeVprototype comparisons show favorable scaling of the pressure 
field. Relationships and effect of air concentration on the velocity or pressure 
scaling have yet to be determined. 

Upon completion of tests with the block system, the facility will be used to 
test large size riprap. This will allow confirmation of the numerous laboratory 
studies with riprap and determine the limits where riprap may be used to protect 
steep slopes during small overtopping events. 
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BLACK & VEATCH 
Clark County Department of Public Works 
I-Iiko Springs Wash Detention I3asin 

May 31, 1996 

Outlet Works Design Considerations 

Overview 
The following discussion covers the design of the Outlet Works. The outlet works 

consist of an inlet structure (Trash Rack), a conduit beneath the dam, (Box Culvert) and the 
discharge structure (Outlet Structure). 

Previous Work 
The Design Memorandum by Boyle Engineering generally describes the proposed outlet 

works as having I' three main coriiponents: an intake stnictrire, two oirtlet pipes, and a 

lransilion stnrcfiwe." The memo goes on to describe the operation of the system as being a 
totally passive system with a maximum discharge of 1,000 cfs. 

Boyle's preliminary design is based on achieving partial full flow in the pipes beneath 
the dam. This is apparently achieved by a transition from 42-inch intake pipes to 54-inch 
pipes at the entrance, and through the use of two 24-inch vent pipes. The two 54-inch pipes 
pass beneath the dam at a 7.4 percent slope. A concrete transition structure was provided at 
the discharge end of the outlet to provide a gradual circular-to-square transition prior to final 
discharge in the outlet channel. 

Black & Veatch Approach 
At peak reservoir pool for the 100-yr storm, the water surface elevation in the detention 

basin will produce an operating head on the outlet works of approximately 70 feet. 
Understanding this, it is apparent that discharge velocities for the outlet works have the 
potential to be on the order o f  60 fps. In review o f  the Cesign Memorandum, it is probable 
that Boyle's intention to force an inlet control condition was for the purpose of reducing 
discharge velocities. 

Our design will also be based on forced inlet control, however, we seek to simplify the 
design and eliniinate the need for transition sections and vent piping. The design utilizes an 
orifice plate at the inlet to restrict flow as it  enters the system. The outlet conduit is designed 
to flow partially full under supercritical flow conditions. The following is a summary of the 
system coin p o n en t s . 
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BLACK & VEATCH 
Clark County Department of Public Works 
I-iiko Springs Wash Detention Basin 

May 31, 1996 

Trash Rack Structure 
The Trash Rack Structure located at the inlet to the outlet conduit will have steel beams 

and struts spaced so that the openings are approximately 2-feet square. This spacing will 
prevent larger floating debris from plugging the outlet conduit. The trash rack arrangement 
is designed for a flow rate of 850 cfs with 50 percent of the openings blocked. The rack is 
divided into three sections which are removable with a small crane or winch truck. The 
removable sections allow access to the structure floor with a small tractor-loader for removing 
debris. The rack will be hot-dipped galvanized after fabrication to reduce the effects of 
weathering. The orifice plate used to control discharge from the detention basin will be 
mounted to the headwall of the trashrack structure. 

Outlet Conduit 
An initial investigation was made into the feasibility of using pre-manufactured pipe 

versus cast-in-place concrete. Conceptual alternatives included the use of precast concrete 
and welded steel pipe. Due to the height of the fill, these alternatives would have required 
custom fabricated pipe. The additional engineering, fabrication, and delivery costs associated 
with the heavy pipe sections was determined to be costly. In addition, construction of the 
outlet conduit will likely set the initial critical path of the construction schedule. The lead 
time required for pipe design, fabrication, and delivery would impact the construction 
schedule and increase the duration of the construction. Upon completing the initial 
investigation, we determined that cast-in-place concrete is the most cost effective solution. 

As previously noted, the outlet conduit is designed to pass a peak discharge of 850 cfs 
during the 1 00-year storm under partially full, supercritical flow conditions. The invert slope 
of the conduit will be 1 percent. At peak discharge, flow depth in the 8-ft wide box section 
will be 5.7 feet. Corresponding to the peak discharge, the velocity in the conduit will 
approximately 18.8 fps, and the Froude number is 1.4. Critical depth for this discharge i s  7.1 
feet. 

The outlet conduit will be constructed of 4,000 psi reinforced concrete. The 380-ft 
conduit will be constructed in 20-ft sections to minimize shrinkage cracking. In addition, the 
exterior reinforcing layer in the top and bottom slabs will be discontinued at the joints 
allowing the structure to articulate differential stresses through slight rotations at the joints. 
Construction joints will be waterstopped to prevent leakage from the conduit into the 
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BLACK & VEATCH 
Clark County Department of Public Works 
Hiko Springs Wash Detention Basin 

May 3 1 ,  1996 

0 
embankment, and to prevent the potential migration of fine sands from the embankment into 
the conduit. 

In general, the design of the conduit roof and floor slabs is controlled by the large shear 
forces produced by the embankment soil. Within the center portion of the embankment, the 
soil loads require a top and bottom slab thickness of 30-inches. As fill height is decreased 
from the center of the embankment towards the toes, the slab thickness will be reduced in 6- 

inch increments. 

Outlet Structure 
The outlet structure is designed for both near-term and future discharge conditions. For 

near-term conditions, it is desirable to allow outlet discharge flows to spread across the apron, 
returning to the natural wash as sheet flow. This will be accomplished by allowing outlet 
discharge onto the spillway apron, and by using a splash wall as shown in the attached 
figures. 

In consideration of downstream planning efforts, it is likely that detention basin outflow 
will eventually be channelized through the lower portion of the watershed. To accommodate 
this, the outlet works was positioned near the western side of the wash since this is the more 
desirable location for future channelization. In addition, a depressed channel section will be 
provided in the spillway apron from the outlet to the end of the apron (see figures). The 
detention basin can be modified for channel discharge by removing the splash block and 
excavating to the depressed invert slab. 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

MAY 1 6  1996 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED- 

IN REPLY REFER TO: 
Case No.: 96-09-357R 

The Honorable Yvonne Atkinson Gates Community: Clark Coun 
Chairperson, Clark County 

Board of Commissioners 
225 Bridger Avenue 
Las Vegas, Nevada 89155 

CommuniLy No. : 320003 

104 

Dear Ms. Atkinson Gates: 

This is in response to a letter dated January 8 ,  1996, from Mr. Craig S. Swengle, Black & Veatch, to 
the Federal Emergency Management Agency (FEMA) regarding the effective Flood Insurance Rate Map 
(FIRM) and Fbod Insurance Study (FIS) report for Clark County, Nevada and Incorporated Areas. 
Mr. Swengle requested that FEMA evaluate the effects that the proposed construction of the Hiko Springs 
Wash Detention Basin (HSWDB) would have on the discharge value of the flood having a 1-percent 
chance of being equaled or exceeded in any given year (base flood) downstream of the basin. 

All data required by FEMA to evaluate this request were submitted with Mr. Swengle's January 8 letter. 
On AppIicationKertification Form 1, entitled "Revision Requester and Community Official Form," dated 
December 21, 1995, Mr. Steven D. Canney, Project Manager, Black & Veatch, certified that the project 
is a floodcontrol project that is sponsored by a Federal, State, or local government, is for public benefit, 
and is primarily intended for flood loss reduction to insurable structures in identified flood hazard areas 
that were in existence prior to commencement of the flood-control project. Therefore, in accordance with 
Section 72.5 of the National Flood Insurance Program (NFIP) regulations, the fees associated with our 
review of  this Conditional Letter of Map Revision (CLOMR) have been waived. 

@ 

We have reviewed the data submitted and the flood data used to prepare the effective FIRM and FIS 
report for Clark County, Nevada and Incorporated Areas. Hiko Springs Wash is identified as being 
subject to alluvial fan flooding on the effective FIRM dated August 16, 1995. The base flood discharge 
values calculated in the submitted HEC-1 hydrologic analysis upstream and downstream of the proposed 
HSWDB are 8,282 and 850 cubic feet per second (cfs), respectively. The downstream discharge value 
is based on flow through the outlet works (a 62-inch orifice plate with an 8-foot by 6-foot box culvert) 
and no flow over the spillway during the base flood event. If the operation of the outlet works is not 
jeopardized during the base flood event and the proposed project is consuucted as shown on the plans 
entitled "Hiko Springs Wash Detention Basin," prepared by Black and Veatch, dated December 15, 1994, 
we agree the discharge value downstream of the basin would be 850 cfs. 

Because the proposed project is in an area subject to alluvial fan tlooding, the items described in Section 
65.13 of the enclosed NFIP regulations must be addressed before the structure can be credited with 
providing protection from the base flood. We are concerned that local deposition of sediment during the 
base flood event could jeopardize the safe operation of the outlet works and that the accumulation of 
sediment over time could affect the storage capacity of the basin. An engineering analysis must be 
provided that quantifies the volumes of debris flow and sediment movement associated with the base 
flood. The assessment should consider the characteristics and availability of sediment in the drainage 
basin and on the alluvial fan. The effect of sediment deposition over time on the storage capacity of the 



a 2 

basin is usually addressed in the maintenance and operation plan, which must be submitted along with 
as-built plans before a final determination can be made on crediting the structure. 

The extent of the area downstream of the HSWDB that would be subject to base flooding depends on the 
outflow-frequency relationship at the basin outlet. Because the flow paths downsueam of the basin are 
not predictable from flood to flood or during any given flood, the entire flood frequency curve, not just 
the base flood value, must be defined at the outlet before a revision to the FIRM can be made. Depths 
and velocities for the flooding downstream of the basin must also be defined before the FIRM can be 
revised. We would anticipate that areas downstream of the basin will be subject to more scour than they 
are currently experiencing because the basin will remove sediment associated with the base flood. The 
release of clear water downstream of the basin may lead to scour, head cutting, and new channels being 
formed. 

This response to Mr. Swengle's request is based on minimum floodplain management criteria established 
under the NFIP. Your community is responsible for approving all proposed floodplain development, 
including this request, and for assuring that the necessary permits required by Federal or State law have 
been received. State and community officials, based on knowledge of local conditions and in the interest 
of human safety, may set higher standards for construction or may limit development in floodplain areas. 
If the Stare of Nevada or your community has adopted more restrictive or comprehensive floodplain 
management criteria, those criteria take precedence over the minimum NFIP requirements. 

If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please contact the Consultation Coordination Officer (CCO) for your community. Information 
on the CCO for your community may be obtained by contacting the Director, Mitigation Division of 
F E W  in San Francisco, California, at (415) 923-7177. If you have any technical questions regarding 
this CLOMR, please contact Mr. Karl Mohr of our staff in Washington, DC, either by telephone at 
(202) 646-2770 or by facsimile at (202) 6464596. 

Sincerely , 

' &Hazard Identification Branch 
Mitigation Directorate 

Enclosure 

cc: Mr, Robert B. Thompson, P.E. 
Civil Engineer 111 
Clark County Department of Public Works 

Mr. Kevin L. Eubanks, P.E. 
Assistant General Manager 
Clark County Regional Flood Control District 

Mr. Craig S. Swengle 
Black & Veatch 



Federal Emergency Managemen 
Washington, D.C. 20472 

January 31, 1996 
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Mr. Craig S. Swengle 
Black & Veatch Case No. : 96-09-357R 
1900 East Flamingo Road, Suite 295 
Las Vegas, Nevada 891 19 

IN REPLY REFER TO: 

Community: Clark County, Nevada 
Community No. : 320003 

3 16-ACK 

Dear Mr. Swengle: 

This is in response to your request dated January 8, 1996, for a conditional revision to the Flood 
Insurance Rate Map (FIRM) for the above-referenced community. Pertinent information about the 
request is listed below. 

Identifier: Hiko Springs Wash Detention Basin 

Flooding Source: Hiko Springs Fan 

FIRM Panel Affected: 32003C3995 D 

As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure 
to recover costs associated with reviewing and processing requests for conditional modifications to 
published flood information and maps. However, because your request is intended to show the effects 
of a publicly sponsored flood-control project that reduces flooding to existing development, no fees will 
be assessed for our review. 

We have completed an inventory of the items that you submitted. We have received all of the data we 
reauire to begin a detailed technical review of your request. If additional data are required, we will 
inform you within 30 days of the date of this letter. 

Please direct all questions concerning your request to our Technical Evaluation Contractor at the 
following address: 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue, Suite 600 

Alexandria, Virginia 22304 

Attention: Mr. Thomas W. Smith, P.E. 
(703) 3 17-6267 

When you write us about your request, you must include the case number referenced above in your letter. e 



If you have any questions concerning FEMA policy, or the National Flood Insurance Program in general, 
please contact Mr. John Magnotti of our staff in Washington, DC, either by telephone at (202) 646-3932 
or by facsimile at (202) 646-4596. 

Sincerely , 

Michael K. Buckley, P.E., Chief 
Hazard Identification Branch 
Mitigation Directorate 

cc: Mr. Robert B. Thompson, P.E. 
Civil Engineer 111 
Clark County Department of Pubtic Works 

Mr. Kevin L. Eubanks, P.E. 
Assistant General Manager 
Clark County Regional Flood Control District 



"Progress  as Promised " 

DEPARTMENT OF PUBLIC WORKS 
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FOR 
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BLACK & VEATCH 
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!FOG Ecst Flamingo Road Suite 295 tos Vega Nevoac a9i 19 ,7C2) 732 0448 Fax 702) 732 7578 

Clark County Public Works , 

Hiko Springs Wash Detention 
Basin 

B&V Project 25574.400 
B&V File AC 

January 8, 1996 

Shirley Mattingly, Regional Director 
FEMA - Region IX 
Presidio of San Francisco 
Building 105 
San Francisco, California 94 129- 1250 

Subject: Request for a Conditional Letter of 
Map Revision (CLOMR) 

a 

e -... . 

Dear Ms. Mattingly: 

Black & Veatch has completed a Conditional Letter o f  Map Revision (CLOMR) for the 
Hiko Springs Wash Detention Basin in Laughlin, Nevada. We are submitting this 
CLOMR on behalf of Clark County, Department o f  Public Works. 

The Detention Basin is currently under construction. The dam was topped out in mid- 
December and the project is anticipated to be completed by March 1996, ahead of 
schedule. 

This project reduces the Hiko Springs Wash inflow from 8,282 cfs to an outflow of 850 
cfs below the new dam. This CLOMR seeks to reduce the flow downstream of the dam. 
The CLOMR does not seek to redefine flood boundaries below the dam since the wash 
remains uncontrolled downstream of the basin. 

The CLOMR is bound in a three-ring binder and includes the Revision Requestor and 
Community Official Form (Form l), Certifications by ?.egistered Professional Engineer 
(Form 2), Hydrologic Analysis Form (Form 3), and Dam Form (Form 1 I). Supporting 
documentation includes the Project Construction Documents (Plans and Specifications), 
Kleinfelder's Geotechnical Report, Clark County Ordinances creating and adopting 
Improvement District No. 74 (supports Form l), computer diskette with the HEC-1 
computer model (supports Form 3), Clark County Regional Flood Control District's 
Hydrologic Criteria and Drainage Design Manual Sections 502.4 and 504.2 (supports 
Form 3), and portions of Boyle Engineering Corporation's Facilities Plan for Hiko Springs 
and Unnamed Wash (supports Form 3). 



FEMA - Region IX 
Shirley Mattingly 

Page 2 

B&V Project 25574.400 
January 8, 1996 

Should you have any questions or if you need additional information, please do not 
hesitate to call me at (702) 732-0448. 

Very truly yours, 

BLACK & VEATCH 

cc: William C. Brandt, CCPW 
Steve Canney, B&V 
File 

f m l  tr .wp/drh/CCDPH 



Revision Requestor 

and 

Community Official Form 

(Form 1) 



FEDERAL EMERGENCY MANAGEMENT AGENCY o.M.8. Buden NO. 3067-01*8 
Expimslufy31.1997 REVISION REQUESTOR AND COMMUNITY OFFIOAL FORM 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C I Skeet, S.W.. Washington. DC 20472; and to the office of Management and Budget, Paperwork Reduction Project (3067- 

7 Does the d’kd,ed flaxling source have ti floodway designated on the efleclivc FIHM or YBFM? w Yes 0 No 
r] Yes 110 No 

i 

8. Does the revised floodway delineation differ from that shown on the effective FIRM or PBPM 

0- . -  

e 

‘he basis for this revision request is (are): fchec) all that apply) 
[Ip Physical change 

0 Existing 
Is] Proposed 

0 Improved methodology 
0 Improveddata 
0 Floodway revision 
(x1 Other Qnaoina c o n s t r u c t i o n  o f  d e t e n t i o n  h a t i n .  embankmPnt. and o u t l e t  works.  

Explain Dam embankment e l e v a t i o n  a t  maximum h e i q h t .  
PldingSource: H i  ko Springs Wash 

’roject Namddentifier: H i  ko S p r i  nqs Wash D e t e n t i o n  Basin  

PEMA zone designations affected: 
(example: A, AH,  AO, Al-A30, A99, AE, V, V1-30, VE, B, C, D, X) 

rhe NFIP map panel(s) affected for all impacted communities is (are): 
Comiunity Community Map Panel Effective 

No. Name Counly State No. No. Date 

Zone A0 

1: 480301 Katy,City Harris, Fort Bend TX 480301 0005D 02/08/83 
480287 Harris County Harris TX 4820 1 C 022oG 09/28/90 
320003 C l a r k  County C l a r k  NV 32003C 3995D 08 /16 /95  

Unincorporated 
Areas 

The area of revision encompasses the following types of flooding. structures, and associated disciplines: (checR dl 
that apply) 

0 Riverine 
0 Coastal 

T v ~ e s  of Flooding 

AlluvialFan 

Structures 

0 Channelization 
0 Levee/FIoodwaII 
0 BridgdCulvert 

0 Shallow Flooding(e.g. Zones A 0  and A H ,  
0 Lakes 0 Coastal 

Ix] Dam 

0 Fill 
Affected by 
wind/wave aclion 

Cl Yes 
No 

0 Pumpstation 
0 None 
0 Channel Relocation 
0 Excavation 
0 Other (describe) 

t3 WaterResources 
e9 Hydrology 

Hydraulics 
Sediment Transport 

0 Interior Drainage 
[x1 Structural 
a Geotechnical 
0 Land Surveying 
0 Other (describe) 

0 Otheddescribe) 
Attach completed “Certification by Registered Professional Engineer and/or Land Surveyor” Form for 
each discipline checked. (Form 2) 



Attach copy of either a public notice distributed by the community stating the community’s intent to revise the 
floodway or a statement by the community that it has notified all affected property ownera and deeted adjacent 

+ 

jutidictions. 

If yes, attach u copy of u letter notifying the appropriate State agency of the noodway revision and documentation of the 
approval of the revised floodway by the appropriak State agency. . 

e 12. Having read NFlP Regulations, 44 CFK Ch. I, parts 59,60,61, and 72,l believe that the pr4posed revision tx] is I 
0 is not in compliance with the requirements o f  the aforementioned NFIP Regulations. 

5. COMMUMITV OFFKUL ACJWOmEDGMENT 

1B. If yes, does the development cause the 100-year water surface elevalion to increase a t  any location by more 
than0.000feet? O Y e s  U N O  Water sur face e l e v a t i o n  is  on ly  increased  w i t h i n  l i m i t s  

of d e t e n t i o n  b a s i n  impoundment a r e a ,  t h e r e f o r e ,  
documentation r e q u i r e d  under 65.12 has n o t  been provide 11. Without floodways: 

W. 

2B. 

Does &he revision request involve fill, new consttuction, substantial improvement, or other development in 
the 1 00-year floodplain? 0 Yes 0 NO 
If yes, does the cumulative eNect of all development that has occurrcd since the effective SFHA was 
originally identified cause the 100-year water surface elevation to increase at any loation by more than 
one foot (or other surcharge limit i f  community or state  has adopted more stringed criteria)? OYes UNO 

If the answer to either Items 1B or 2B is yes, please provide documentation that all requirements of  Section 65.1 2 of  the 
NFIP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, 
concurrence of CEO, and certirrcation that no insurable structures are impacted. 

13. WM this revision request reviewed b the community for compliance with the community’s adopted floodplain 
management ordinances? a Yes 15 No 
Does this revision request have the endorsement of  the community? 14. 

Ifno to either of the above questions, please explain: 

Please note that community acknowledgment and /or notilkation is required for all requests as outlined in Section 65.4 
(b) of the NFIP Regulations. 

Yes 0 No 

assignments of responsibility by individual nameor title, and provisions for testing the plan at intervals 
not less than one year, 0 has a has not been prepared for the flood control structure. 

J 

6. O P E R A W  AND MAINTENANCE 

,S. Does the hyrical change involve a flood control structure (e.g., levees, floodwalls, channelization, basins,dams)? 
QYes $No 

If yes, pleaee provide the following information for each of the new flood amtrol structures: 

A. lnspection of the flood control project will be conducted periodically by C1 a r k  D e ~ a r t m e n t  o f  
en Y 

Pub1 i c Works with a maximum interval of 12  months between inspections. 

B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facilities 

willbeconductedby C l a r k  County Department of P u b l i c  Works 

to ensure the integrity and degree of flood protection of the s t r u c t w .  
(entity) 



t 
D. The community is willing to assume responsibility for 0 performing 0 ovetseeingcomplbce with the 

maintenance and operation plans of the 

flood control structure. If not performed promptly by an owner other than the community, the community 
will provide the necessary services without cost to the Federal government. 

(Now) 

Attach operation and maintenance plans 

J 

16. After examining the pr t inent  NYlP regulations and reviewing the document entitled "Appeals, Revisions, and 
Amendments to Flood Insurance Maps: A guide for Community OtTcials," dated January 1990, this request iS for 

CLOMR 

LOMR 

PMR 

Other: 

A letter from PEMA officially revising the current NFIP map to show changes to floodploinrr, 
floodways, or flood elevations. LOMRe typically depict decreased flood hazards. (See44 CFR 
Ch. I Parts 60 and 65.) 

A reprinted NYII' map incorporating changes to floodplains, floodways, or flood elevations. 
Because of the time and cost involved to change, reprint, and redistribute an NFIP map, a 
PMR is usually processed when a revision reflects increased flood hazards or large-scope 
changes. (See 44 CFR Ch. I ,  Parts 60 and 65.) 

' 

Describe 

6. FORMS INCLUDED 
~ ~~~ 

17. 
rhe following forms should be included with this request ifkheck the included forms): 

Form 2 entitled, "Certification By Kegiskred Professional Engineer and/or Land Surveyor" must be submitted. 

D 

D 

I 

0 

0 

0 

0 

0 

rn 

Hydrologic analysis for flooding source differs from that 
used to develop FIRM 

Hydraulic analysis for riverine flooding differs from that 
used to develop FIRM 

The request is based on updated topographic 
information or a revised floodplain or floodway 
delineation is requested 

The request involves any type of channel modification 

The request involves new bridge or culvert or revised 
analysis of an existing bridge or  culvert 

The request involves a new revised levedfloodwall 
system 

The request involves analysis of coastal flooding 

The request involves coastal structures credited as 
providing protection from the 100-year flood 

The request involves an existing, proposed, or modified 
dam 

The request involves structures credited as providing 
protection from the 100-year flood on an alluvial fan 

Ix] Hydrologic Analysis Form 

0 Riverine Hydraulic Analysis Form 

0 Riverine /Coastal Mapping Form 

(Form 3) 

(Form 4) 

(Form 5 )  

0 Channelization Form (Form 6) 

0 BridgdCulvert Form 

0 Levee/Floodwall System Analysis Form 

0 coastal Analysis Form (Form 9) 
0 Coastal Structures (Form 10) 

(Form 7) 

(Form 8) 

[x) Dam Form (Form 111 

0 Alluvial Fan Flooding Form 
(Form 12) 



k 
18. The minimum initial review fee for the appropriate request categofy has been included. 

Initial fee amount: $ 

0 Yea 0 No 

or 

This request is to correct map errors, to include the effecta of natural changes within the areae of special flood 
hazard, or solely to provide more detailed data. 

20. 
0 Yea No 

Note I understand that my signature indicates that all 
information submitted in support of this request is 
correct. 

Steven 0. Canney, P r o j e c t  Manager 
Printed Name and Title of Revnion Requester 

B l a c k  & Vea tch  
Company Name 

( 7 0 2 )  732-0448 12/21/95 
Tcleohone No. Date 

Note: Signature indicates that the community 
mderstands, from the revision requester, the 
.mpacta o f  the revision on flooding conditions 
In the community. 

Signature of Communtty Official 

W i l l i a m  C. B randt .  S e n i o r  Ena ineer  
Printed Name and Title of Communtty &cia1 

- 

C l a r k  Countv 
Community Name 

12/21/95 
Date 

Doea this request impact any other communities? 0 Yea a No 

U yee, attach lettere from all affected jurisdictions acknowledging revision request, curd approving changee to floodway, 
if applicable. 

Note: Although a photograph of physical changes is not required, it may be helpful for FEMA's review. 

P r o j e c t  unde r  c o n s t r u c t i o n .  

c 

0 
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Clark 
0 ~ c o u * t y  

Depart, lent of Public Works 
M. J. MANNINQ 

DIRECTOR 

CLARK COUNTY GOVERNMENT CENTER 
500SGRANDCENTRALPKY 

POBOX554000 
LAS VEGAS t\IV €391554000 

PO21 4556000 

Progress As Promised 

URBAN C. LIVENQOOO, JR. 
hputy Olrwtor 
4556000 

RONALD L. NOFlRle 
OIPUhl Oirsceor 
455-6000 

NALUAH r. RAJAH 
Manmgmr 
Adminimtrdon 5 Rogramr 
455enoo 

OENIS CEOERBURQ 
Manmgmr 
Onsign Enginamring 
455-6050 

LEaLlE R. HENLEY 
Manager 
CPnnrucWon Managamant 
4556050 

B R m  N. LANE 

4556150 

CARLA J. PEAREON 
M a n a oar 

awnty Survlyor 

- 
Community Oevalopmant 
455-4600 

RICUARD T. ROMER 
Managar 
TPsfflo Managmmant 
4556100 

OTUER OFFICE= 

JOHN N. MURWCH 
Managar 
Mmlntmnanom Managamant 
5825 E Flamingo Rd 
Le8 Vag88 NV 89122 
455-7540 

CUARLEE R. JENNER 
Manager 
Envlronmantal Control 
4800 w oewey or 
b e  Vagea NV 89118 
455-7712 

December 20, 1995 

Craig Swengle 
Black & Veatch 
1771 East Flamingo Road, Suite 104A 
Las Vegas, NV 89119 

HIKO SPRINGS WASH DETENTION BASIN - SID 74 
ENABLING LEGISLATION DOCUMENTS 

Dear Mr. Swengle: 

As requested, please find enclosed one copy each of the following 
documents : 

Ordinances creating Special Improvement District No. 74 
(SID 74) and setting a public hearing. 

0 Ordinance adopting SID 74 

Should there be questions, please call the undersigned at (702) 455-6070. 

M. J. MANNING 
DIRECTOR OF PUBLIC WORKS 

. .  . , - I  
. . . . . . . 

-\ I 

-. .- 
,.A- 

i /  ) ?-. : ~ _,. !.J-----.-i:+- 
BY: c/i.& >Mi-, i < A L & L L & e  

WILLIAM C. BRANDT, P.E. 
Senior Engineer 

WCB:dfe 

Enclosure 

cc: Denis Cederburg, w/o enclosure 
Maureen D’ Ambra, w/o enclosure 

COMMISSIONERS 
Yvonne Atkinson Gates. Chair Paul J. Christensen, Vice-Chalrman 

Jay Eingham. Lorraine Hunt. Erin Kenny, Myrna Williams, Bruce L Woodbury 
Donald L. “Pat” Shalmy. County Manager 

__ _ _  _ _ _  ---- ---- - - .  - - - ,- - - - - _ _  . - - -  - -  - --- - _ _  



Summary - An ordinance creating Clark County, Nevada, Improvement District No. 74 (Hiko 

Springs Wash, Laughlin) and providing other matters related thereto. 

ORDINANCE NO. 

(of Clark County, Nevada) 

AN ORDINANCE CREATING CLARK COUNTY, NEVADA, 
IMPROVEMENT DISTRICT NO. 74 (HIKO SPRINGS WASH, LAUGHLIN); 

PRESCRIBING DETAILS IN CONNECTION THEREWITH AND OTHER 

MATTERS RELATING THERETO. 

WHEREAS, the Board of County Commissioners of the County of Clark in the 

State of Nevada (the "Board," "County" and "State," respectively), has  determined and does 
hereby declare that the public convenience and necessity and the best interests of the County 

require, and the Board deems it necessary to create Clark County, Nevada, Improvement District 

No. 74 (Hiko Springs Wash, Laughlin) (the "District"), for the putpose of a Drainage Project 

and a Storm Sewer Project as defined in Chapter 271, Nevada Revised Statutes (the "Project"), 

and to defray a portion of the entire cost and expense of such improvements by special 

assessments, according to benefits, against the benefited lots, tracts and parcels of land in said 

District; and 

WHEREAS, by resolution heretofore passed and approved (the "provisional order 

resolution"), the Board declared its determination to create the District for the purpose of making 

said improvements, stating therein the character and location of improvements, what portion of 

the entire expense thereof shall be paid by special assessments, and that the assessment is to be 

made according to benefits, by apt description designating the District, including the lands to be 

so assessed and definitely locating the improvements to be made; and 
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WHEREAS, the Board has heretofore determined that a portion of the cost and 
expense of the Project is to be paid by special assessments levied against the benefited lots, 

tracts and parcels of land in said District which the Board has determined will receive specid 
benefits (and corresponding market value increases) from the improvements in the Project; and 

0 

WHEREAS, among other documents, the County Engineer and the County 
Engineering Department made out a preliminary assessment roll (Tabulation of Parcels) and an 
assessment plat for said District which contains, among other things, the names and addresses 
of the last-known owners of the property to be assessed, or if not known, stating that the name 
is "unknown"; a description of each lot, tract, or parcel of land to be assessed; the market value 
of each lot; the amount of  the estimated assessment to be levied thereon; and the amount of 
maximum special benefits (and corresponding market value increases); and said Engineer has 
reported to the Board said tabulation of parcels and assessment plat to the Board, and has 
prepared and reported the "Engineers' Report to the Board of County Commissioners on 
Benefits," and has filed the assessment plat, tabulation of parcels and the Engineer's Report with 
the County Clerk; and 

WHEREAS, pursuant to the provisional order resolution, the Board gave notice 
(in the manner specified by NRS 271.305) of the filing of the preliminary plans, assessment plat, 
preliminary assessment roll, typical section of the contemplated improvements, preliminary 
estimate of cost, and estimate of maximum benefits (and corresponding market value increases), 
and of the time and place of hearing thereon; and 

WHEREAS, the manner of giving such notice by mail, publication and posting 
was reasonably calculated to inform the parties of the proceedings concerning the District which 
might directly and adversely affect their legally protected interest; and 

WHEREAS, all owners of property to be assessed and interested persons so 
desiring were permitted to file a written protest or objection and to appear before said Board on 
Tuesday, October 4, 1994, and be heard as to the propriety and advisability of acquiring the 
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Project provisionally ordered, as to the cost thereof, and manner of payment therefor, and as 

to the amount thereof to be assessed against said property; and 

WHEREAS, the written and oral objections and protests received were duly 

considered, and the Board, by resolution heretofore adopted, has determined that it is in the best 
interests of owners of property in the District, the County, and the inhabitants thereof to create 

the District as theretofore proposed; and 

WHEREAS, certain property owners within the District have signed affidavits 

stating that the maximum special benefits to be received by each of their individual parcels from 

the construction of the improvements in the District are in skted amounts, which amounts are 

at least equal to the amounts of the assessments in the Preliminary Assessment Roll; and 

WHEREAS, the owners of lots, tracts or parcels of land in the District 

representing less than one-half o f  the amount to be assessed in the District for the Project against 
all lots, tracts or parcels of land in the District filed written protests or made oral objections 

thereto; and 

WHEREAS, every written protest and other objection presented was considered 

and found to be without sufficient merit and was overruled by said Board by the Improvement 

District 74 Protest Disposal Resolution except as otherwise provided therein; and 

WHEREAS, any person filing a written complaint, protest or objection shall have 

the right, within 30 days after the Board has finally passed on such complaint, protest or 

objection to commence an action or suit in any court of competent jurisdiction to correct or set 

aside such determination; and 

WHEREAS, the Board and officers of said County have done all things necessary 

and preliminary to the creation of the District, the filing with the County Clerk of an accurate 

estimate of cost, full and detailed revised and final plans and specifications, revised assessment 
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plat, revised and final map, and a report on benefits by the County Engineer (the "Engineer"), 
and the County Engineering Department and said Board desires now to authorize such 

improvements and work by this ordinance. 

NOW, THEREFORE, THE BOARD OF COUNTY COMMISSIONERS OF THE 

COUNTY OF CLARK, IN THE STATE OF NEVADA, DO ORDAIN: 

Section 1. That this ordinance shall be known as, and may be cited by, the short 

title "Improvement District No. 74 Creation Ordinance" (the "Ordinance"). 

Section 2. Assessor parcel numbers 264-21-101-001, 264-21-102-001, 264-21- 

404-001, and 264-28-103-001 are and were deleted by the Board from the District in the 
Improvement District 74 Protest Disposal Resolution. That said Board has heretofore 

determined and does hereby determine that each and every other protest and objection made in 
connection with the District is without sufficient merit and the same be, and the same heretofore 

has been by the Improvement District 74 Protest Disposal Resolution, overruled, and finally 

passed upon by said Board. 

Section 3. That the Board has also determined and does hereby declare as 

follows: 

(a) The public convenience and necessity require the creation of District No. 74 

(Hiko Springs Wash, Laughlin) and the construction of the Project. 

(b) The creation of the District iseconomically sound and feasible. 

(c) The market value of each of the benefited lots, tracts and parcels of land in 
the District will be increased by an amount directly attributable to the Project for which the 

assessment is to be made. 
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Section 4.  That there shall be, and hereby is, created in the County an 

improvement district designated the "Clark County, Nevada, Improvement District No. 74 (Hiko 
Springs Wash, Laughlin)" for the purpose of acquiring a Project as more particularly described 
below. The boundary of the District, which includes the lots, tracts and parcels of land to be 

assessed, shall be the exterior boundaries of the legal description and the parcels that follow: 
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I&pl DescriDtion 

(Hiko Springs Detention Basin) 

A portion of land lying within Sections 16 and 17, Township 32 South, Range 66 East, 
M.D.M., Clark County, Nevada, more particularly described as follows: 

Commence at the south 1/4 corner of Section 16, being a point on 
the east right-of-way (ROW) line of Davis Dam - Needles Turnoff 
Road, thence North 89'50'28" West along the south section line 
of Section 16 a distance of 169.81 feet to the POINT OF 
BEGINNING, being a point on the West ROW line of said road; 
thence North 89'50'28" West along the South section line of 
Section 16 a distance of 2479.16 feet to the Southwest corner of 
Section 16; thence North 89'50'28" West, a distance of 500.00 
feet; thence North 13'30'25" West, a distance o f  600.00 feet; 
thence North 40'23'27" West, a distance of 861.73 feet; thence 
North 30'04'25" E a s t ,  a distance of 1530.00 feet; thence South 
46'16'26" East, a distance of 3575.00 feet; thence South 
89'50'28" East, a distance of 341.59 feet to a point of intersection 
with a non-tangent curve along the west ROW line of  Davis Dam - 
Needles Turnoff Road; said curve having a local tangent at the 
beginning point  which bears South 10'44'59" West, a radius of 
1075.00 feet, a central angle of 05'22'58", and a long chord 
which bears South 08'03'30" West a distance of 100.96 feet; 
thence Southerly along the arc of said curve to the left, being the 
West ROW line of Davis Dam - Needles Turnoff Road, a distance 
of 101.00 feet to the curve's end, and the POINT OF 
BEGINNING; Containing 100.62 acres of land, more or less. 

and the following parcels described by Clark County Assessor's Parcel Numbers: 

264-2 1 - 101-002, 264-2 1 - IO 1-003, 264-2 1-102-002, 
264-2 1-202-00 1, 264-2 1-203-00 1, 264-2 1-303-00 1, 
264-21-403-003, 264-21-701-001, 264-21-801-001, 
264-21-801-002, 264-28-501-001, 264-28-601-001, 
264-28-602-007, 264-28-602-008, 264-28-70 1-003, 
264-28-80 1-00 1,  264-28-801-004, 264-33-1 0 1-007, 
264-33-101-008, 264-33-501-00 1, 264-33-501-002, 
2 64-3 3 -5 0 1-003, 2 64 - 3 3-5 0 1 -004, 2 64-33-50 1 -005, 
264-3340 1-006. 
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Section 5. That the Project, which is hereby ordered to be acquired, shall be 

located in Sections 16 and 17, Township 32 South, Range 66 East in Laughlin, Nevada, 

encompassing approximately lo0 acres of land upon which Clark County will be granted a right- 
of-way by the B u r z u  of Land Management. The Project shall be as shown in the final plans 
and specifications heretofore filed in the County Clerk's office, without minor details being 

described, and the character of the improvements shall be described more particularly as a more 

or less 1,600 acre-foot detention basin on the Hiko Spring Wash, designed to reduce the 100- 

year peak flow from approximately 8,280 to approximately 850 cfs. The detention basin will 

be more or less 2,300 feet long along the top of an earthfill embankment with an 80-foot 

maximurr. height and a 550-foot roller-compacted concrete spillway designed to pass the probable 

maximum flood. Soil cement will protect the upstream face of the detention basin. A sediment 

berm will be provided to minimize downstream transport of suspended solids and redistribute 

the outflow from the basin to a wide shallow flow. The Project will  not include improvements 

downstream from the detention basin. 

r 
Estimated Amount Amount Available 

of From 
Total Cost Special Assessment Other Sources 

$9,290,000 .OO $8,090,000.00 $1,200,000.00 

The Board of County Commissioners has determined that the cost of the Project 
is of special benefit and shall be paid by special assessments against the lots, tracts and parcels 

of land benefited. The Project is to be constructed by the County. 

Section 6. That the total cost of the Project shall be apportioned and the amount 

to be assessed shall be as follows: 

The amounts to be assessed for the improvements in the District will be levied upon all 

tracts in  the District, Le., upon all abutting tracts in  proportion to the special benefits derived 
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(as shown by the estimated benefits and corresponding market value increases); provided, 

however, that an equitable adjustment will be made for assessments to be levied against wedge 

or V or other irregularly shaped lots or lands, if any, and for any lot, tract or parcel not 

specially benefited by the improvements so that assessments according to benefits are to be equal 
and uniform. 

The assessments will be levied on an "area" or "square footage" basis. 

Such basis of assessments has been designated by the Board in the Improvement District 
74 Provisional Order Resolution. 

Section 7 .  That the portion of the costs to be assessed against, and the maximum amount 

of benefits estimated (and corresponding market value increases) to be conferred upon, each 

piece or parcel of property in the District is stated in the assessment plat and addendum thereto 

designated "Tabulation of Parcels" or preliminary assessment roll. 

Section 8. That the Engineer is hereby authorized to advertise for the doing of the work 
and making the improvements in the Las Veeas Review Journal, a daily newspaper published 

in Las Vegas, Nevada, and of general circulation in the County. Such notice shall be published 

at least once not less than seven days before the opening of bids. The notice shall be in 
substantially the form provided by the plans, specifications, and contract documents. 

Section 9. That after the award of the contract, said Board shall determine the total cost 

of such work, including incidentals, and assessments shall be levied in accordance with the laws 

of the State, and said Board shall provide that the assessments may be payable without interest 

or demand, at the election of the owner, or in forty (40) substantially equal semi-annual 

installments of principal and interest. The Board shall provide the time and terms of payment 

of such assessments and shall fix penalties (not to exceed 2 %  per month) to be collected upon 
delinquent payments. The Board shall also provide the rate of interest on unpaid installments 

of assessments which will not exceed the current maximum rate of interest permitted under the 
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statutes of the State; and if  assessment bonds are issued, such rate will not exceed by more lhan 
one percent (1%)  the highest rate of interest on any of the assessment bonds for the District. 
The effective interest rate on the assessment bonds of the District will not exceed the statutory 
maximum rate, Le., wi l l  not exceed by more than three percent ( 3 % )  the "Index of Twenty 
Bonds" which shall have been most recently published at the time bids for the bonds are 
received, or at the time a negotiated offer for the sale of such bonds is accepted. If bonds are 
not issued for the District, the Board shall by resolution establish the rate of interest on unpaid 
and deferred installments of assessments. 

e 

Section LO. That all action, proceedings, matters and things heretofore taken, had and 
done by the County, and the officers thereof (not inconsistent with the provisions of this 
ordinance), concerning the District, including, but not limited to, the performing of all 
prerequisites to the creation of said District, the acquisition of the improvements, the specially 
benefited property therein, the determination that the lots, tracts and parcels of land in the 
District will receive special benefits and market value increases, and the levy of assessments for 
that purpose be, and the same hereby are, ratified, approved and confirmed. 

Section 11. That the officers of the County be, and they hereby are, authorized and 

directed to take all action necessary or appropriate to effectuate the provisions of this ordinance, 
including without limiting the generality of the foregoing, the preparation of all neceSSary 

documents, legal proceedings, construction contracts, engineering specifications, contract 
addenda, and other items necessary or desirable for the completion of the levying of the 
assessments for the District and the issuacce of the bonds therefor. 

Section 12. That in accordance with Subsection 6 of N R S  271.325, upon the final 

adoption of this Ordinance the County Clerk i s  hereby authorized and directed to immediately 
file in the office of the County Recorder a certified copy of the preliminary assessment roll (the 
list of the tracts to be assessed). The County Recorder i s  to record such assessment roll for the 
purpose of establishing of record the lien or liens against the lots, tracts, and parcels of land and 
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the amounts of maximum benefits estimated to be assessed against each tract in the assessment 
area as set forth in this Ordinance. 

Section 13. Except for any ordinance or resolution which waives or amends the County's 
Developer Special Improvement District Guidelines, all ordinances or resolutions or parts 

thereof, in conflict with the provisions of this ordinance, are hereby repealed to the extent only 
of such inconsistency. This repealer shall not be construed to revive any ordinance or 

resolution, or part thereof, heretofore repealed. 

Section 14. That in accordance with NRS 244.100, this ordinance when first proposed 
is to be read by title to the Board, immediately after which several copies of the proposed 

ordinance are to be filed with the office of the County Clerk for public examination; thereafter, 

the County Clerk is authorized and directed to give notice of the filing together with the title of 

the ordinance and an adequate summary of the ordinance, and the date upon which a public 

hearing will be held on such ordinance by publication at least once in the Las VeEas Review 

Journal, Le., a newspaper published and having general circulation in the County, at least ten 

(10) days before the date set for such hearing, Le., at least ten (10) days before December 20, 
1994, such publication to be in substantially the following form: 
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(Form of Publication of Notice of Filing of Bill for an 
Ordinance) 

Bill No. 

Ordinance No. 

(of Clark County, Nevada) 

Notice of Public Hearine Before 

The Clark Countv Board of  Countv Commissioners 

NOTICE IS HEREBY GIVEN that the Board of County Commissioners of  Clark County, 
Nevada, will hold a public hearing at the Clark County Commission Chambers, in the Bridger 

Building, 225 East  Bridger Avenue. in Las Vegas, Nevada, dt 1O:W o'clock a.m., on Tuesday, 

December 20, 1994, for the purpose of hearing objections to the adoption of a proposed 

ordinance. At such hearing, interested persons may present their views. The ordinance is 

en titled: 

A N  ORDINANCE CREATING CLARK COUNTY, NEVADA, 

IMPROVEMENT DISTRICT NO. 74 (HIKO SPRINGS WASH, LAUGHLIN); 

PRESCRIBING DETAILS IN CONNECTION THEREWITH AND OTHER 

MATTERS RELATING THERETO. 

An adequate summary of the ordinance is as follows: 

The preambles of the Ordinance recite that the Board of County Commissioners 

deems it necessary to create Clark County, Nevada Improvement District No. 74 (Hiko Springs 

Wash, Laughlin) for the purpose of acquiring certain local improvements; recite that the Board 

declared i ts  determination to create the District by resolution heretofore adopted; recite that the 
Board has reviewed the Engineer's Report on Benefits, and market value increases and other 

documents; recite that the Board fixed a time and place for a hearing on the creation of the 
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District and provided for the giving of mailed, posted arid published notice of such hearing; 
recite that the requisite Notice was given and that such Notice was reasonably calculated to 
inform the parties of the proceedings concerning the District; recite that the hearing was held, 

that the written and oral objections were duly considered and were found to be without sufficient 

merit and were overruled by resolution adopted on December 6, 1994; recite that the owners of 

tracts representing less than one-half of the amount to be assessed filed such written or oral 

objections; recite that any person filing a written protest has the right within thirty (30) days to 
commence an action in any Court of competent jurisdiction to set aside the Board’s 
determination; recite that the Board declared i ts  determination to create the District by resolution 

heretofore adopted; and recite that the Board and the officers of the County have done all things 

necessary and preliminary to the creation of the District. The ordaining clause is then set forth. 

0 

Section 1. Provides that the ordinance shall be designated “Improvement District 

No. 74 Creation Ordinance. I’ 

Section 2. Deletes certain parcels from the District and dispenses with protests 

and objections made at the hearing. 

Section 3. Determines that the public convenience and necessity require the 

creation of the District which is economically sound and feasible, and that the market value of 

each tract will be increased by an amount attributable to the Project. 

Section 4. Creates Clark County, Nevada, Improvement District No. 74 (Hiko 

Springs Wash, Laughlin). Describes the boundaries of the Improvement District. 

Section 5 .  Provides that the Project shall be as shown on the final plans and 

specifications on file in the Office of the County Clerk and more particularly describes the 

construction of the improvements. 
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Section 6. Provides for the total cost of $9,290,000,00, provides for the levy of 

special assessments in the amount of $8,090,000.00; provides for the basis of assessments to be 

levied. 

e 

Section 7 .  Provides that the portion of the cost to be assessed against, and the 

maximum amount of benefits estimated to be conferred upon each parcel of property is stated 

in the assessment plat in an addendum thereto designated "Tabulation of Parcels" or 

"Preliminary Assessment Roll. " 

Section 8. Provides that the Engineer of the County of Clark is authorized to 

advertise for the construction contract. 

Section 9. Provides that after the award of the construction contract, the Board 

shall levy the assessments, which may be payable without interest or demand immediately upon 

the levy of the assessments, or in forty (40) substantially equal semi-annual installments of 

principal and interest, with interest at a rate which will not exceed by more than one percent 

(1%) the highest rate of interest on the special assessment bonds to be issued for Improvement 

District No. 74. 

Section 10. Ratifies, approves, and confirms all consistent pior action taken in 
connection with Improvement District No. 74 and the levying of special assessments against the 

property in the District. 

Section 11. Authorizes the County ofticia!s to take any action necessary to 

effectuate this ordinance. 

Section 12. Authorizes and requires the recording of the preliminary assessment 

roll. 

Section 13. Provides a repealer clause for conflicting provisions. 
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Section 14. Provides for notice by publication of the December 20, 1994, hearing 
on the ordinance and provides for this summary of provisions. 

Section 15. Provides that this ordinance ?hall be in effect from and after its 
publication for two weeks following its final adoption on December 20, 1994; and provides the 
form for such publication which includes the names of the Commissioners voting for and against 
the adoption of the ordinance. 

Section 16. Provides a severability clause. 

Copies of Bill No. are on file in the office of the Clark County Clerk 

on the fifth floor of the Bridger Building, 225 East Bridger Avenue, in Las Vegas, Nevada, for 
public examination. The Board shall adopt or reject the ordinance (or the ordinance as amended) 
within 35 days after the date of the final public hearing. 

IN WITNESS WHEREOF, the Board of County Commissioners of Clark County, 
Nevada, has caused this notice to be published this December 6, 1994. 

/S/ Loretta Bowman 
Loretta Bowman, County Clerk 

(End of form for publication) 
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Section 15. That this ordinance shall be in effect from and after its publication 

as hereinafter provided, and after this ordinance is signed by the Chairman of the Board and 

attested and sealed by the County Clerk, this ordinance shall be published by title only, together 

with the names of ;he Commissioners voting for or against its passage, and with a statement that 

typewritten copies of said ordinance are available for inspection by all interested parties at the 

office of the County Clerk, such publication to be made in the JAS Vegas’ Review Journal , a  

newspaper published and having general circulation in the County, at least once a week for a 

period of two (2) weeks by two (2) insertions, pursuant to NRS 244.100 and all laws thereunto 
enabling, such publication is to be in substantially the following form: 
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(Form for Publication after final adoption of Ordinance) 
BILL NO. 

ORDINANCE NO. 

(of Clark County, Nevada) 

A N  ORDINANCE CREATING CLARK COUNTY, NEVADA, 

IMPROVEMENT DISTRICT NO. 74 (HIKO SPRINGS WASH, LAUGHLIN); 
AND PRESCRIBING DEXAILS IN CONNECTION THEREWITH AND 

OTHER MATTERS RELATING THERETO. 

PUBLIC NOTICE IS HEREBY GIVEN that typewritten copies of the above- 

numbered and entitled ordinance are available for inspection by the interested parties at the 

office of the County Clerk of  Clark County, Nevada, at her office on the fifth floor of  the 

Bridger Building, 225 East Bridger Avenue, Las Vegas, Nevada; and that said ordinance was 

proposed by Commissioner on December 6, 1994, and following a public 

hearing passed and adopted without amendment at a regular meeting held not more than 35 days 
after the close of the hearing, Le., at the regular meeting on December 20, 1994, by the 

following vote of the Board o f  County Commissioners: 

Those Voting Aye: 

Those Voting Nay: 



Those Absent and Not 

Voting : 

Those Abstaining: 

This ordinance shall be in full  force and effect from and after January 3, 1995, 
i.e., the date of the second publication of such ordinance by its title only. 

IN WITNESS WHEREOF, the Board of County Commissioners of Clark County, 

Nevada, has caused this ordinance to be published by title only. 

DATED this December 20, 1994. 

(SEAL) 

Attest: 

/d  Loretta Bowman 
County Clerk 

Is1 Jay Binpham 
Chairman 

Board of County Commissioners 
Clark County, Nevada 

(End of Form of Publication) 
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Section 16. That if  any section, paragraph, clause or other provision of this 
ordinance shall for any reason be held to be invalid or unenforceable, the invalidity or 
unenforceability of such section, paragraph, clause or other provision shall not affect any of the 
remaining provisions of this ordinance. 

Proposed on December 6, 1994. 

Proposed by Commissioner L 

Passed on December 20, 1994. 
Ayes: Jay Bingham 

Paul J. Christensen 
Thalia M. Dondero 
Yvonne Atkinson Gates 
Karen Hayes 
Don Schlesinger 
Bruce Woodbury 

Nays: 

Absent : 

Abstaining: 

Attest: n 

/ Board of County Commissioners 
Clark County, Nevada 

, /  i County Cicrk 

This ordinmce shall be in force and effect from and after January 3, 1995, Le., 

the date of the second publication of such ordinance by its title only. 

REVIEWED BY DEPUTY DISTRICT ATTORNEY 
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The presiding officer thereupon declared that in accordance with the provisions 

of NRS 244.100, final decision upon the Bill for the proposed ordinance would be deferred until 

a hearing could be held at the regular meeting of the Board, on December 20, 1994, and that 

upon the filing of an adequate number of copies of the proposed ordinance with the office of the 

County Clerk, she shall give notice of such filing by publication, in the Las Vegas Review 

Journal, at least ten (IO) days prior to the hearing on the adoption of said ordinance; and that 

said proposed ordinance wil l  be read by title for a second and final time and considered for 

passage and adoption at the next regular meeting of the Board, (held within 35 days after the 

public hearing) to be held on December 20, 1994. 

-28- 



STATE OF NEVADA ) 

COUNTY OF CLARK ) 
) ss. 

I, Loretta Bowman, the duly elected, qualified and acting County Clerk of Clark 
County (herein "County"), Nevada, and ex officio Clerk of i ts Board of County Commissioners 
(herein "Board"), do hereby certify: 

1. The foregoing pages numbered -1-  to -28-, inclusive are a full and correct 

copy of the record of proceedings of the  Board of said County taken at a regular meeting thereof 
held on December 6, 1994, so far as such minutes relate to a resolution and an ordinance, copies 
of which are therein set fonh; and the copies of such contained in such minutes is a true, 
correct, compared copy of the original proposed at such meeting. 

2 .  All members of the Board were given due and proper notice of such 
meeting. 

3. Public notice of such meeting was given and such meeting was held and 

conducted in full compliance with the provisions of NRS 8 241.020. A copy of the notice of 
meeting and excerpts from the agenda for the meeting relating to the resolution, as posted at 
least 3 working days in advance of the meeting at: 

0 

(i) Principal Office 
Bndger Building 
225 Bridger Avenue 
Las Vegas, Nevada 

(ii) Winchester Park and Center 
3130 South McLeod 
Las Vegas, Nevada 
Paradise Park, Pool and Center 

4770 Harrison Avenue 
Las Vegas, Nevada 

(iii) 

-29- 



(iv) Spring Valley Library 
4280 South Jones Boulevard 
Las Vegas, Nevada 

is attached as Exhibit "A." 

4. At least 3 working days before such meeting, such notice was delivered 

to each member of the Board and to each person, i f  any, who has requested notice of meetings 
of the Board in the same manner in  which notice is required to be mailed to a member of the 
Board. Such notice, if  mailed, was delivered to the postal service no later than 9:OO a.m. on 
the third working day prior to the meeting. 

5.  Upon request, the Board provides at no charge, at least one copy of the 

agenda for i t s  public meetings, any proposed ordinance or regulation which will be discussed 
at the public meeting, and any other supporting materials provided to the Board for an item on 
the agenda, except for certain confidential materials and materials pertaining to closed meetings, 
as provided by law. 

IN WITNESS WHEREOF, I have hereunto set my hand and the seal of Clark 
County, Nevada, this December -' 6 1994. 

0 
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0 EXHIBIT "A"  

(Attach copy of notice of meeting) 
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PAGE 14 - AGENDA - CLARK COUNTY BOARD OF COMMISSIONERS - DECEMBER 6. 1994 

@ 
BUSINESS ITEMS 

ILmn 
Number 

SEC. 10. PARKS AND RECREATION 

80 
I. Approve and authorize the Chairman to sign a Community Access Agreement 

between Clark County and Clark County School District for use of selected 
school sites as recreational facilities. 

81 
2.  Approve the reallocation of $586.820 of County capital project monies 

(Fund 437) to the Open Schools - Open Doors program: authorize me creation 
of  fifteen ( 15) permanent fu l l  time positions and nine (9) part time positions: and 
authorize transfer ot 5360.526 from the County Capital Projects Fund (Fund 
437) to the Clark County General Fund (Fund 101). 

82 
3 .  Receive the Community Cultural Plan for the Las V e g a  Metropolitan Area. 

SEC. 1 1 .  AIRPORT 

83 
I .  Approve and authorize the creation of five additional positions in the Department 

of Aviation for suppon of Geographic Information and Computer Services at the 
Airport. 

SEC. 12. PUBLIC WORKS 

84 
1. Review the decision of the newsrack hearing officer regarding Strip advertising, 

adult entertainers, Star Entertainment. Eddie Munoz. Ken Kolojay, and Angel R. 
Santana and sustain or reverse the decision based on the evidence provided or 
take other action deemed appropriate. 

85 
2. Approve. adopt, and authorize the Chairman to sign the resolution disposing of 

protests; and introduce the ordinance creating the district; and set a public 
hearing for Tuesday, December 20, 1994, at 10 a.m.. for Special Improvement 
District No. 74. Hiko Springs, Laughlin. 
PROCEEDINGS 



(Attach Affidavit of Publication of Notice of Hearing 
on the Creation Ordinance) 
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PAGE 14 - AGENDA - CLARK COUN'"3' BOARD OF COMMISSIONERS - DECEMBER 20. 1994 

SEC. 7. 

1. 

2. 

3. 

4. 

5. 

PUBLIC H EARINGS - 10 A.M. 

Conduct a public hearing; adopt and authorize the Chairman tu sign an 
ordinance to amend Title 6. Chapter 6.160 of the Clark County Code, as to 
Erotic Dance Licensing. Sections 6.160.010. 6.160.040. 6.160.060. 6.160.065, 
6.160.070. 6.160.080. 6.160.090. 6.160.1 10. 6.160.160, 6.160.170 and 
6.160.190. as to tindings. Prima Facie Evidence. License Application. License 
[ssuanw Or Denial. License Renewal. Work identitication Cards. Regulations. 
Revocation or Suspension. Exemptions and Penalty; and providing for other 
matters properly relating hereto. 

Conduct a public hearing; adopt and authorize the Chairman to sign an 
ordinance to amend Title 6. as to Adult Nightclub Establishments. Chapter 6.170 
of the Clark County Code by amending Sections 6.170.050 - Adult Nightclub 
License application, 6.170.060 - Issuance or denial of license and appeal, 
6.170.080 - Attendant and Server Work Card, 6.170.085 - as to Work 
Identification Card required. and 6.170.090 - Adult Nightclub regulations and 
providing for other matters properly relating thereto. 

C o d u a  a public hearing; adopt and authorize the Chairman to sign an 
ordinance to mend Title 6, Chapter 6.95 of the Clark County Code as to 
Theater Licensing, Sections 6.95.010 (Definitions), 6.95.045 (?heater Manager - 
Work Identification Card). 6.95.070 (Picture Arcade Facility Regulations), and 
6.95.080 (Penalty), and changing 6.95.090 to 6.95.100 (License Fee) and 
pmviding for other matters properly relating thereto. 

Conduct a public hearing to review proposed amendments to the Spring Valley 
Land Use and Development Guide and not close but continue the public hearing 
to a later date in order to allow the P!anning Commission time to hold a public 
hearing pursuant to Clark County Code. Chapter 29.70.50. 

Approve, adopt and authorize the Chairman to sign the resolution declaring 
public convenience and necessity; conduct a public hearing and adopt the 
ordinance creating the district, for Special Improvement District No. 74, Hiko 
Springs, Laughlin. 
PROCEEDINGS 

82 

83 

84 

85 



STATE OF NEVADA ) 
) ss. 

COUNTY OF CLARK ) 

The Board of County Commissioners of Clark County met in regular session in 
full conformity with law and the bylaws and rules of such Board at the regular place of meeting 
in the Clark County Commission Chambers in the Bridger Building, 225 East  Bridger Avenue 
in Las Vegas, Clark County, Nevada, on Tuesday, December 20, 1994, at 9:OO a.m. 

The meeting was called to order by the Chairman, and on roll call the following 

members were found to be present, constituting a quorum: 

Presen t : 
Chairman: Jay Bingharn 

Other Commissioners: Paul J. Christensen 

I 

.. .. 

Absent: 

constituting all the members thereof. 

Thalia M. Dondero 
Yvonne Atkinson Gates 

wwmm 
Bm- 
Bruce Woodbury 
Karen Haves* 

Don Schlesinqer* 

There were also present: 
County Clerk: Loretta Bowman 
County Manager: Donald L. Shalmy 
County Counsel: S. Mahlon Edwards 

*Commissioners Hayes and Schlesinger entered the meeting. 
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The County Clerk announced that in accordance with NRS 244.100, that notice 
together with the title and an adequate summary of the ordinance 12-6-94-4 of filing of Bill No. 

and the date upon which a public hearing would be held, was published once on December 

g , 1994, in the Las V w  Re view Journd, a newspaper published in Clark County and 
having a general circulation therein, which publication was at least ten (10) days before the date 
set for this hearing on December 20,  1994. 

~ The Chairman thereupon declared the hearing on the foregoing designated Bill 

open and asked if interested persons wanted to present their views. 
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.. 

(The public hearing was thereupon held in connection with this 
meeting as provided for in subsection (4) of NRS 244.100.) 

(insert minutes of hearing if anyone asked to be heard) 

-35- 



Commissioner Woodburv then moved that the 

Bill for an ordinance entitled: 

AN ORDINANCE CREATING CLARK COUNTY, NEVADA,  
IMPROVEMENT DISTRICT NO. 74 (HIKO SPRINGS WASH, LAUGHLIN); 
AND PRESCRIBING DETAILS IN CONNECTION THEREWITH AND 
OTHER MATTERS RELATING THERETO. 

and introduced and read by title at the regular meeting of the Board on December 6, 1994, be 
now finally passed and adopted as read, without amendment, as an ordinance. The question 
being upon the final passage and adoption of such bill as an ordinance, the roll was called with 

the following result: 

Ayes: 

Nays: 

Absent: 

Jay Bingham 
Paul J. Christensen 
Thalia M. Dondero 
YwHH~MM#~~@xw 

Karen Hayes 
Don Schlesinger 
Bruce Woodbury 
Yvonne A t k i  nson 

None 
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Abstaining: 

The presiding officer thereupon declared that a majority of the members of the 
Board of County Commissioners of Clark County, Nevada, having voted in favor thereof, such 
motion was carried and the Bill was duly passed and adopted as an ordinance. 

The presiding officer thereupon declared that such ordinance, be duly numbered 
and the Clerk was directed to have the Ordinance published twice by title as therein provided. 
The ordinance i s  to be approved and authenticated by the signature of the Chairman of such 
Board of County Commissioners, sealed with the seal of Clark County, attested by the County 
Clerk and recorded in the minute book of such Board, such record to be signed by such officers 
and properly sealed. 

Thereupon, after considering other matters not concerning District No. 74 (Hiko 
Springs Wash, Laughlin), upon motion duly made, and adopted, such meeting was adjourned. 

Chairman 

Clark County, Nevada 
of County Commissioners 

(SEAL) 

Attest: 
T 

'J ' County Cierk 
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STATE OF NEVADA 1 
) ss. 

COUNTY OF CLARK 1 

I, Loretta Bowman, the duly elected, qualified and acting County Clerk of Clark 

County (herein "County"), Nevada, and ex-officio Clerk of its Board of County Commissioners 
(herein "Board"), do hereby certify: 

1. The foregoing pages numbered -33- to -37-, inclusive, excerpts from the 

minutes of a meeting of the Board held on December 20, 1994, constitute a true, correct and 
compared copy of the proceedings of such Board so far as said minutes relate to an ordinance, 
a copy of which is set forth in full in the minutes of the meeting at which the ordinance was 
introduced and held on December 6, 1994; the copy of the ordinance contained in such minutes 
is a true, correct and compared copy of the original passed and adopted, following a public 
hearing thereon, without amendment by the Board at the designated meeting which was held 

within 35 days after the close of the public hearing on such ordinance; and the original of such 
ordinance has been approved and authenticated by the signature of the Chairman of the Board 
and myself as County Clerk, and sealed with the seal of the County, and has been recorded in 
the minute book of the Board kept for that purpose in my office, which record has been duly 

signed by such officers and properly sealed. 

0 

2. Notice of the hearing on the ordinance was published in the Las VeEa 
Review Journal, a newspaper published and of general circulation in the County, on 

December , 1994, which was at least ten (10) days before the December 20, 1994 

hearing. 

9 

3. Members of the Board voted on the passage of the ordinance as set forth 

in such minutes of both of the above-designated meetings. 
4. The ordinance was scheduled to be published by title only and collateral 

statement in the Las Vegas Review Journal, a newspaper published and of general circulation 
in the County, on Tuesday, December 27, 1994, and on Tuesday, January 3, 1995. 
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5. Al l  members of the Board were given due and proper notice of each of 

such meetings held on December 6, 1994, and on December 20, 1994, respectively. 
0 

6. Public notice of such meeting was given and such meeting was held and 

conducted in full compliance with the provisions of NRS 5 241.020. A copy of the notice of 
meeting and excerpts from the agenda for the meeting relating to the resolution, as posted at 
least 3 working days in advance of the meeting at: 

(i) Principal Office 
Bridger Building 
225 Bridger Avenue 
Las Vegas, Nevada 

(ii) Winchester Park and Center 
3130 South McLeod 
Las Vegas, Nevada 
Paradise Park, Pool and Center 

4770 Harrison Avenue 
Las Vegas, Nevada 

(iii) 

(iv) Spring Valley Library 
4280 South Jones Boulevard 
Las Vegas, Nevada 

is attached as Exhibit "A." 

7. At least 3 working days before such meeting, such notice was delivered 

to each member of the Board and to each person, i f  any, who has requested notice of meetings 
of the Board in the same manner in which notice is required to be mailed to a member of the 

Board. Such notice, if mailed, was delivered to the postal service no later than 9:OO a.m. on 
the third working day prior to the meeting. 
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8. Upon request, the Board provides at no charge, at least one copy of the 

agenda for its public meetings, any proposed ordinance or regulation which will be discussed 
at the public meeting, and any other supporting materials provided to the Board for an item on 
the agenda, except for certain confidential materials and materials pertaining to closed meetings, 
as provided by law. 

IN WITNESS WHEREOF, I have hereunto set my hand and the seal of Clark 
County, Nevada, this December - 20, 199-. 

n 

(SEAL) J /  County Clerk 

-40- 



. -  

EXHIBIT "A"  

(Attach Copy of Notice of Meeting) 
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Certification by 

Reg istered Profess io na I Engineer 

(Form 2) 



FEOERAL EMERGENCY MANAGEMENT AGENCY 
CERnFlCARON BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR U N O  SURVEYOR FORM 

O.M.8 hrdrnNo.  1067-0148 
Eaptrcr Juty31. 1997 

~~ ~ ~~ ~~ ~~~~~~~ 

. Base cpon the following review, the modifications in place have bee.1 constructed in general accordance with plans 
and specifications. 

Basis for above statement: (check all that apply) 
a. 0 Viewed all phases of actual construction. 
br 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 

d. Other Prepared & superv ised  design & support ing analyses and current13 
p a r t i c i p a t i n g  i n  q u a l i t y  c o n t r o l  o f  p r o j e c t  const ruc t ion .  

1. All information submitted in support of this request iscorrect to the best of my knowledge. I understand that any 
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

FEMAUSEoNLy 

qame: Steven D. Canney 

rille: P r o j e c t  Manager 

(plcuoe print or type) 

(plcuse print or type) 

Registration No. 980 1 

rype of Licsnse J U J l  

12-11-45 ' 
Data 

*Specify Subdiscipline 

Nab: Insert not aDDlicable (N/A) when statement does not aDdv. 
CInifiotion by Registered ?rofersionrl 
Engineer and/or Land Surveyor form Mf-2 form2 



- ~~ ~ ~ ~~ - 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR FORM 

0.M 8 Burden No. 3 ~ 7 4 1 4 8  
Exptrcsluly31, 1997 

lame: Steven D. C w v  

'jtle: P r o j e c t  Manager 

(please print or type) 

(please prinlor type) 

ONLY 

tegistration No. 9801 

itate Nevada 

'ypeof~icense 5~ il 

12-21-95 
Dab 

Erpiration Date: I 2-3 I - 9 

seul 
( OplLOMf) 

Specify Subdiscipline 

4ote: Insert not applicable (N/A) when statement does not apply. 
M A  form 81-89A. 0 0  W Certifition by Registered Professional 

Engineer and/or land Surveyor Form Mf-2 Form2 



- ~ ~~~~~~~ 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEY OR FORM 

0 . M  8 Burden No 3067-0148 
Exptrcsjuly31, 1997 

FEMA 

. This  certification is in accordance with 44 CFR Ch. I, Section 65.2 

. l a m  licensed withanexpertisein Geotechnica l  Enq ineer ins  
[example: water resources (hydrology, hydraulics, sediment tramport, interior drainage)* structural, 
geotechnical, land surveying.] 

. Ihave  8 years experience in the expertise listed above. 

. I have 

. I 

. 

a prepared 0 reviewed the attached supporting data and analyses related to my expertise. 

have 0 have not visited and physically viewed the project. 

In my opinion, the following analyses and /or designs, idare being certified: 

e 

a .  

Engineer ing a n a l y s i s ,  des ign  & c o n s t r u c t i o n  o f  the  Hiko Spr ings Wash D e t e n t , m  Basin 

. Base upon the following review, the modifications in place have been constructed in general accordance with plans 
and  specifications. 

Basis for above statement: (check all that apply) 
a. 0 Viewed all phases of actual construction. 
b. 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 
d. (Xj Other Prepared & superv ised d e s i q d s u p p o r t i n g  ana lyses  and currently 

p a r t i c i  a t i n g  i n  q u a l i t y  c o n t r o l  of r o j e c t  const ruc t ion .  
1. A l l  information submitted in support o P this request i s  correct to the best of my nowledge. I understand that any  

false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

qame: Steven Canney 
(plense print or type) 

We: P r o j e c t  Manaser 

iegistration No. 9801 Expiration Date: 2 31 qh 
(plense print or type) 

Nevada 

12-21-q5 
Date 

-*-I *Specify Subdiscipline 

o b :  Insert not applicable (N/A) when statement does not apply. 
FEMA Form 81-89A. 0 0  94 Certifikation by Registered Professional 

E n g i m r  a d o r  Land Surveyor Form MT-2 Form 2 
_ -  _ _  _-  _ _ _  - - -_---  .- -- - _ _  - - - - - - - - -- 



Hydrologic Analysis Form 

(Form 3) 



FEO€RAL EMERGENCY MANAGEMENT AGENCY 
HYDROLOGIC ANALYSIS FORM €rprmluly31,1997 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 3.67 bun per response. The burden d m a t e  includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send commenta regarding the accuracy of the burden mtimate and any suggeetiom 
for redwing tt,is burden, to: Information Collections Management, Federal Emergency Management Agency, SUO C 
S m t ,  S.W., Washington, DC 20472; and to the Mice  of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. 

-/ 

.. &mmbtyName:  C l a r k  County, Nevada 

1 
Attach evidence of approval. 

0 Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. - 

H i  ko Sp r i ngs  Wash 
(ON firm /br a c h  poodiw wum)  

- .  

ProjectNameAdenlifier: H i  ko Sp r i nqs  Wash De ten t i on  Bas in  (HSWDB) 

1. HY OllOLOGK ANALY I6 IN f IS 

I I 
2. REASON FOR NEW HYDROLOCK ANALYSIS 

KI NO existing analysis 
Improved data (eee data reuision on page 3) 

0 Changed physical conditions of watershed (explain) 

0 Alternative methodology (justify why the revised model is better than model used in the efTectiue FIS) 

Q Evaluation of proposed conditions (CLOMRs only) (explain) C o n s t r u c t  i on o f  t h e  H i  ko S D r  i nas 
Wash De ten t i on  Bas in  has reached maximum e l e v a t i o n .  

0 Other 

Lfa computer programlmodel was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the 10.. 50-, 100 - and 600-year recurrence intervals. 

only the 1Wyear  recurrence interval need be included for SFHAs designated as Zone A. 
- 

3. APPROVAL Of A N M Y Y S  

Approval of hydrologic analysis, including the resulting peak discharge value (8) has been provided by the 
appropriate local, state, or Federal Agency. (i.e., C1 a r k  County Reg iona l  F1 ood Con t ro l  D i  s t r i c t  . I 



Location: Drainage area FIS (ds) : Ebvlred (&I : 
tsq mi.) 

HSWDB I n f l o w  19.2 8400 8282 

HSWDB Ou tf 1 ow 850 

-~ 

Note: When reviaed disehargea are not significantly dflerent than FIS dischqp, FEMA may require a 
confidence limits analysis on attachment D at  a later date to complete the review. 

4s ia ohen the ease with revision requests, only a portion of 8 stream may actually be revised or be affkxted by a 
*vision. Therefore, transition to the unrevised portion is important to maintab the continuity of the study. NFIP 
.egulations stipulate that such a transition must be assured. What is the transition fmm the proposed discharges to the 
tffeetive discharges? Please explain how the transition was made (dkrcir creporde sheet ifnecestmty) 

ATTACH A COMPLETED REVIEW OF m u m  PAGE ma EACH FLOOWNG SOURCE. 

I. the new hydrologic analysis M i  developed solely to reviae tbe flow values presented in the FIS (Le. )LO changed 
h~ul iccondi fwnr)?  0 Yem 136 No 

If yea, does t% 1Wyear  water surfam elevation  change^ by 1 .O foot or more? 

FEMA does not normally revise NFIP maps mbly due to insignitieDnt flow changes where changes in 1Wyear waC 
mud" elevation are less than 1.0 foot. 

f3 Yes  0 No 

I 



5. WKTORKAL HOODING WORMAfKHI 

Is historical data available for the flooding source? a Yes No 
If yea, provide the following: 

Location along flooding source: 

Maximum peak discharge: dS 

Second highest peak discharge: CfS 

Source of information: 

6. GAGE RECORD INFORMAW N/A 

Location of neareet gage to project site (along flooding source or rirnilar cwtcnhed; specib) 

Gaging Station: 
Drainage area at gage: mi2 
Number of years of data: 

7. DATA REVISION 

Please use the following table to list all the data and/or parameters afiected by this request and identify them as 
new data (New) or as revising existing data (Revised). (If necessary, attach a separate sheet.) 

Data Parameter New Revised Data Source 

CCRFCD Manual R a i n f a l l  Adjustment Fac tor  a 0 

6-hour Storm D i s t r i b u t i o n  0 cx) CCRFCD Manual 

SCS Curve Numbers 0 [Ip Bovle Fnaineer imq 

0 0 

-0 0 
Data source can be from a Federal, State, or local government agency, or from a private source. Some State and 
local governments may have less strict data requirements than Federal agencies, in which case the hydrologic 
data may not be accepted by FEMA unless i t  is demonstrated that the data give a better estimate of the flood 
discharge. 
Attach documentation corroborating each data source ( i .e. ,  certified statement, report, bibliographical reference k 
apublhhed document). In the case of a published document or a government report, providing copies of the a v e r  
and pertinent pages may be helpful. 

- 
8. YETHOOOLOGY FOR NEW ANALYSIS 

-- 

0 Statistical Analysis of Gage Records (use Attachment A )  

0 Regional Regression Equations (use Attachment B) 
Precipitation/HunoffModel ( w e  Aftuchment C) 

0 Other (specifj.; attach backup computations and supporting data) 

I I 



FIS Revised: 

1. Number of years ofdab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
syst&matic ........................................ 
H isbri-1 ......................................... 

2. Homogeneous data ..................................... 0 Yes 0 No a y e s  ON0 ; 

3.Dataadjwtments ...................................... O Yes NO OYea O N o  
4. Number of high outliers ................................. 

Low outliers ................................. 
Zero events .................................. 

5. Generalized skew ...................................... 
6. Station skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7. Adopted skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.._.. -. . .  . . - .  

8. Probability distribution used (justify 
if log-Pearson 111 was not used) ...................... 

.............................................. 9. Transfer equations to ungaged sites ayes ON0 

MT-2 Form3 P r g . 4 d 7  

: 

e 



ATTACHMENT B: RfClCHlAL M 6 M S S W  E0uA-S 

1. Bibliographical Reference: 

2. 

3. 

4. 

5. 

(Attach a copy of title page, hble of confenla, and pertirunt pages including cquationr.) 

Gaged or ungaged stream: 

Hydrologic region(e1: 
Attach backup map. 

Provide parameters, values, and source of data used to define parameters. 

FIS: Revised: 

Urbanized conditions calculations ......................... 0 Yes 0 No . 0 Yes 0 No 

6 Percent of watershed urbanization ......................... 

0 Yes 0 No 7. Is the watershed controlled? ............................... 0 Yes 0 N o  

8. Comparison with other analyses ........................... 0 Yes ON0 0 Yes 0 NO 
If the answer to 5 , 7 ,  or 8 is yes, explain methodology in Comments. 

If data is not available, indicate by N/A. 

Attach computation and supporting maps, delineating the watershed boundary and drainage area divides. 



AITACHMLMT C: MEaMAtKHLWNOFf MODEL 

I FIS R e v i d  - 1. Mebod or model used: ................................... 
4 . 0  
1990 

Version: ............................................ 
Date: ............................................... 

................................. Bovle Model 2. Source of rainfall depth: NDAA A t l a s  2 
3. Source of rainfall distribution: ............................ CCRFCD Manual 

4. w a l l  duration: ....................................... 3-hours 6-hours 

6. 7 9% 

Boyle Model 
-1 adjustment to precipitation (%I: ..................... I 6. Maximum overland flow length ........................... 

I 

Attach precipitatidrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculatiom, and supporting maps, delineating the watershed boundary and drainage area divides. 

7. 
8. 

Hydrograph development method: ........................ 

ofmils information: ........................... 

9. Channel routiag method: ................................ 

11. Baseflowconsiderations: ................................. 0 Yes [x1 No O Y e s  No 

Boy1.e Model 
rate method: ....................................... SCS Curve No. Boyle Model 

Boyle Model 

K i  nema t i c Wave 
Sourcs of land use information ........................ Boyle Model 

10. Reservoir routing: ....................................... 0 Yes 0 No a y e s  0 No 

If yes, explain how baseflow was determined: 

I 

I !e 
12. Snowmeltconaiderations: .................................. 0 Yea No OYes @ N o  

13. Model calibration: ......................................... 0 Yes 0 No ayes U N O  

If yes, explain how calibration was performed 

14. F u t a v e l a ~ u s e c o n ~ i t i o n :  ..................................................... El Y- NO 
Ifyes, explain why 

N O T E  FEMA policy is to base flooding on existing conditions. 
Ifdata is not available, indicate by N/A. 



e 

0 

'. 

deet one location for Codidence Limita Evaluation (&scribc localion): 

Discharges for selected location: 

xceedance Probability FIS 

10% (10-year) .................... CfS 

2% (50-year) .................... CfS 

1% (100-year) ................... ds 
0.2% (500-year) . . . . . . . . . . . . . . . . . . .  CfS 

1% (100-year) Flood Confidence Intervals 
90% Confidence Interval: 

50% Confidence Interval: 

Revised 

d e  

d e  

cfs 

cfs 

5% limit 
95% limit 

25% limit 
75% limit 

If the value of the 100-year frequency flood in the 
FIS is beyond the 50% confidence interval but 
within the 90% confidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? II] Yes [I3 No 

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B. 

cfs 
cfs 

CfS 

cfs 

Attach Confidence Limits Analysis. 
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HYOROLOGIC CRITERIA AND DRAINAGE OESIGN MANUAL 

Where: 

2-hr = 2-hr 'x'-yr estimated value finches) 
3-hr 1 3-hr 'x'-yr estimated value (inches) 
1 -hr I 1 -hr 'x'-yr previously determined (inches) 
6-hr = 6-hr 'x'-yr previously determined (inches) 

These point rainfall values shall . be modified as statec 
Section 502.4. 

in the following 

'/502;&JUSTMENTS .- TO NOAA ATLAS 2 

Recent analysis of rainfall data in the Clark County area (WRC, 1989 and 
USACE, 1988) indfcates that the NOM Atlas 2 values do not necessarily 
reflect the trend of observed and recorded rainfall values which have 
occurred following publication of the Atlas in 1973. Therefore. the 
rainfall values in Sections 502.2 and 502.3 are to be adjusted to 
reflect the current trend of rainfall values based on the latest 
available Information for the Clark County area. This adjustment 
consists of increaslng the rainfall depths for durations of 6-hours or 
less by multiplying the values previously obtained by the appropriate 
factors presented in Table 501. 

The said adjustment shall not be used when developing the design 
rainfall for use with SCS TR-55. The 24-hour design rainfall for TR-55 
shall be used directly as developed in Section 502.2. 

503 DEPTH - AREA REDUCTION FACTORS 

The N O M  Atlas 2 precipitation depths are related to rainfall frequency 
at an isolated point. Storms, however, cause rainfall to occur over 
extensive areas simultaneously, with more intense rainfall typically 
occurrlng near the center of the storm. Standard precipitation analysis 
methods require adjusting point precipitation depths downward in order 
to estimate the average depth of rainfall over the entire storm area. 
This is normally performed using depth-area reduction curves relating to 
a point precipitation reduction factor to storm area and duration. 

In previous hydrologic studies in Southern Nevada, three methods have 
been used for adjusting point-precipitation depths to areally averaged 
depths. All early studies used the depth-area reduction curves presented 
in the NOAA Atlas 2 (NOAA. 1973). These curves were developed through 
investigations of storms throughout the Western United States. In fact, 
the N O M  Atlas 2 for each state in the West contains the same family of 
depth area reduction curves. Most of the recent studies have adopted 
depth-area reduction factors from a relatively new publication known as 

Hydro 40" (NOAA, 1984), which developed factors applicable specifically 
to Arizona and New Mexico. 

10190 RAIN FALL 503 



HYDROLOG,\; CRITERIA AND DRAINAGE DESlGh dANUAL 

The Corps of Engineers (USACE, 1988) used slightly different depth-area 
reduction factors than those presented In "Hydro 40" for areas greater 
than 30 square mlles. These factors were based on analysis of 
thunderstorms in the greater Las Vegas area. For areas up to 30 square 
mlles the depth-area reduction factors are almost the same as those in 
"Hydro 40". 

The six-hour Corps of Engineers (USACE. 1988) depth-area reduction 
factors are to be used for all rainfall analysis in the Clark County - 
area. The Corps of Engineers depth-area reduction curve is shown in 
Figure 514. The depth-area reduction factors for the six-hour storm are 
also tabulated in Table 502. 

For areas greater than 200 square miles, the ablllty of the thunderstorm 
generating mechanisms (Le. available moisture, strong convectlve 
currents, etc.) to sustain a thunderstorm much greater than 200 square 
mlles in diameter is greatly reduced. Therefore, only a portion of an 
entire drainage basin could be subject to precipitation from the 
thunderstorm event. Analysis of this effect on runoff peaks and volumes 
is complicated by the necessity to determine the "storm centering" which 
produces the greatest peak flow and/or volume at the selected design 
point, In order to obtain a consistent method of analysis for these 
areas, the designer shall consult the local entity (and/or the CCRFCD if  
suggested by the local entity) to determine the appropriate method of 
analysis and design rainfall area reduction factors for the specific 
location and basin under consideration. 

504 DESIGN STORMS 

504.1 GENERAL 

The design storm within the jurisdiction of the MANUAL shall be a 6-hour 
duration storm. The 6-hour duration storm is to be used for all HEC-1 
runoff modeling in the Clark County area. The exception to the 6-hour 
design storm duration is when the SCS TR-55 method is used to compute 
runoff values. For SCS TR-55, a Type I t  rainfall distribution shall .be 
used in conjunction with the 24-hour rainfall depth as described in 
TR-55. 

/--- -., 
' -0  d . 2 3 X -  H 0 U R DES I G N STO R M D ISTR I B UTI 0 N 

Two different six-hour storm distributions are to be used as design 
storms in the Clark County area. The two design storm distributions, 
labeled SON 3 and SDN 5, are graphically presented in Figure 515 and 
tabularized in Tabie 503 For drainage areas less than 10 square miles 
in size, use SON 3. For drainage areas equal to or greater than 10 
square miles in size, use SON 5. 
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CHAPTER 3 

HYDROLOGY 

IN!TRODUCTION 

This chapter presents the results of the hydrologic analyses of 
the Hiko Springs Wash and the Unnamed Wash. 
presentation of the methodologies and assumptions used in the 
study. 

Included is a 

METHODOLOGY 

Hydrologic Model 

The hydrologic model utilized for this stv.dy is the HEC-1 Flood 
Hydrograph Package developed by the U.S. Army Corps of Engineers 
Hydrologic Engineering Center. 

HEC-1 is a rainfall-runoff event simulation model utilizing an 
interconnected system of hydrologic and hydraulic components to 
simulate the surface runoff response of a drainage area to 
precipitation. 

Precipitation 

Precipitation values and parameters were utilized in accordance 
with the guidelines of the manual Rainfall For The Clark County 
Reaional Flood Control District Area (CCRFCD Rainfall Manual). 
This manual is presently in draft format. The draft utilized was 
received by Boyle April 2 0 ,  1988. 

Loss R a t e  

Precipitation excess over each sub-basin was generated using the 
United States Department of Agriculture Soil Conservation Service 
(SCS) curve number option built into HEC-1. In this method, 
runoff curve numbers are used to determine rainfall abstractions 
and are a function of soil group, antecedent moisture conditions, 
soil cover, and land-use type. 



@ Hydrograph Development 

The SCS Dimensionless Unit Hydrograph option in HEC-1 was used, 
in conjunction with excess precipitation, to develop flood 
hydrographs for each sub-basin. 

Flood Routing 

Routing of hydrographs was performed using the Kinematic Wave 
method. This method assumes that the energy grade line is 
parallel to the channel bottom. 
selected based upon the observation that slopes are generally 
steep within the basin and that backwater effects on flood flows 
are negligible. 

This method of routing was 

PARAMETERS 

Basin and Sub-basin Delineation 

For hydrological modeling purposes the Hiko Springs Wash basin 
and the Unnamed Wash basin were divided into 19 and 6 sub-basins 
respectively. 
3.1. 
topography, flow concentration points, and design points of 
interest. 
utilizing the United State Geological Survey (USGS) 7.5 minute 
quadrangle maps for this area. 
was utilized for the westerly portion of the Hiko Springs Wash 
Basin. For portions of each basin on the alluvial apron, 1-inch 
= 400-feet scale maps with 4-foot contour intervals prepared for 
the FEMA Flood Insurance Study were utilized. 

The basins and sub-basins are delineated in Figure 
Sub-basin and basin boundaries were delineated based upon 

The majority of the sub-basins were determined by 

A USGS 15 minute quadrangle map 

Precipitation 

A single event storm of 100-year recurrence interval was utilized 
for this study. 

Point precipitation values were obtained using the NOAA Atlas 2 ,  
PreciDitation - Freauencv Atlas of the Western United States, 
Volume VI1 - Nevada, published by the U.S. Department of 
Commerce, National Weather Service in 1973. These point 
precipitation values were multiplied by a 1.43 adjustment factor 
to reflect the best available information in accordance with the 
CCRFCD Rainfall Manual. 

Design storm durations of 3-hours and 6-hours were initially 
modeled. Based on initial modeling, the 6-hour design storm 
produced a greater peak discharge and greater runoff volume; 
therefore, only the 6-hour design storm was considered. The 
results of the 3-hour simulation for the entire watershed are 
Dresented alonq with the results of the 6-hour simulation in 
?able 3 . 3 .  The total rainfall utilized was 4 . 5 8  inches in the m 
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model for the 6-hour,design storm, and was 4.10 inches for the 

For the 6-hour design storm, five different storm distributions, 
each assigned a Storm Distribution Number (SDN), have been 
developed by the Los  Angeles District of the Corps of Engineers. 
The appropriate SDN was utilized based on the size of the 
contributing drainage area. 
the Hiko Springs Basin. 
each hydrological node. 

Depth Area Reduction Factors (DARF) were obtained from N O M  
Technical Memorandum NWS HYDRO-40, DeDth-Area Ratios in the Semi- 
Arid Southwest United States, published by the U . S .  Department of 
Commerce, National Weather Service, in August of 1984. The 
appropriate DARF were obtained directly from the published table 
and curves, or interpolated f o r  intermediate areas. 

Table 3.1 shows the DARF utilized at each hydrological node. 

3-hour design storm. 

SDN 4 was used for the total area of 
Table 3.1 includes the SDN utilized at 

curve Numbers 

Runoff curve numbers were developed based on vegetation, soils 
group information, land use, and antecedent soil moisture 
condition in accordance with the standard methods of the SCS. 

Curve numbers for undeveloped area were based on a condition of 
desert shrub in poor hydrologic condition (less than 30 percent 
ground cover). 



TABLE 3 . 1  

PRECIPITATION PARAMETERS 

’ CUMULATIVE DEPTH -AREA STORM 
REDUCTION DISTRIBUTION AREA 

NODE (SO. MI) FACTOR NUMBER 

HIKO SPRINGS WASH 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

2 . 7  
6 . 9  

1 0 . 5  
1 2 . 1  
1 2 . 6  
1 3 . 7  
1 6 . 0  
1 7 . 0  
1 8 . 3  
1 9 . 2  

K 1 9 . 7  
L 2 0 . 0  

UNNAMED WASH 

UA 
UB 

.5 
1 . 6  

uc 2 . 4  
UD 3 . 8  
UE 3 . 9  

. 9 2  

.89 

.86 :3  

. 8 4  

.81-  

. 8 0  

. 7 9  

.79: 

. 7 8  
- 7 8  * 

. a4=c 

- 8 3 ,  

. 9 9  ’ 

.96 ’ 

. 9 1 -  

. 9 1  

. 9 5  -‘: 

2 -  
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

1 * 
* 
* 
3 

* NOT APPLICABLE - PEAK DISCHARGES AND VOLUMES DETERMINED 
BY INTERPOLATION BETWEEN SIMULATIONS WITH SDN OF 1 AND 3 .  

3-5 
..~ ~ ..... ~ 



Soils information was obtained from the SCS Soil Survey for the 
southern Clark County area. This survey delineates families of 
soil types and percentages of each hydrologic soil group in each 
family. Figuri 3.2 delineates the boundaries of each family of 
soil types. 

More than 90 percent of both basins is assumed to remain as 
undeveloped land. Estimates of future land use were made based 
on the available planning and zoning information. Future land 
use was lumped into three general categories: rural, 
residential, and resort hotel. Rural was assumed to be 30% 
impervious, residential - 60% impervious and resort hotel - 80% 
impervious. 

An average antecedent soil moisture condition (Condition 11) was 
used. Curve numbers used were based on desert shrub curve 
numbers published by the SCS in Technical Release 55, Second 
Edition. June 1986. 

Based on the above factors, composite curve numbers for each sub- 
basin were developed. Table 3.2 shows the curve numbers for each 
sub-basin. 

Basin Lags 

Basin lags were estimated for each sub-basin. These values were 
used in the calculation of a unit hydrograph for each sub-basin. 
The following equations were used to calculate sub-basin lag 
times : --. I 

where 

n - - Roughness coefficient for overland flow, 

L - - Length of the main stream in miles. 

Lc = Distance from the basin outlet to the centroid of 
the basin, in miles. 

S - - Average slope of the main water course, in 
feet/mile. 

LagCOE = 

LagSCS = Soil Conservation Service lag time, in hours. 

Corps of Engineers lag time in hours. 
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TABLE 3.2 

SUB-BASIN LAG AND BASIN PARAMETERS 

SUB-BASIN AREA L Lc SLOPE LAG 
NUMBER ( s u . m i )  CN ( m i . )  ( m i .  1 n ( f W m i . 1  scs 

HIKO SPRINGS WASH 

A1 
B1 
B2 
B3 
c1 
c2 
D1 
D2 
D3 
El 
F1 
G1 
G2 
H1 
H2 
11 
J1 
KI 
L1 

2.730 78 3.428 
1.080 83 2.121 
.610 82 1.761 

2.500 81 3.240 
1.910 80 3.068 
1.680 79 2.652 
.524 80 1.610 
.301 80 1.023 
.753 85 1.591 
.495 87 1.856 

1.080 82 2.481 
1.360 83 2.765 
1.020 88 1.913 
.560 83 1.742 
.373 90 .890 

1.350 89 2.614 
.847 75 1.894 
.517 68 1.136 
.308 69 1.136 

1.212 .06 
1.080 .05 
.814 .05 

1.890 .06 
1.818 .06 
1.155 .08 
.795 .05 
.644 .05 
.985 .05 
.758 . 0 5  

1.477 .05 
1.023 .05 
.871 .05 
.455 .05 

1.098 .05 
1.023 .04 
.606 .04 
.511 .04 

1.383 .os 

162 
521 
330 
251 
298 
241 
293 
313 
289 
323 
391 
293 
364 
416 
1056 
321 
232 
216 
189 

.73 

.39 

.36 

.78 

.73 

.79 

.35 

.27 

.38 

.36 

.48 

.53 

.39 

.35 

.18 

.47 

.34 

.23 

.22 

UNNAMED WASH 

U A 1  ,481 90 1.288 .682 . O S  
UB1 .495 90 1.553 .947 . O S  
UB2 .631 90 1.629 1.061 .05 
uc1 .775 77 1.402 .663 . O S  
UD1 1.435 84 2.159 1.383 .05 
UE 1 . l o o  70 .841 .341 .04 

5 17 
386 
587 
549 
454 
166 

.27 

.35 

.34 

.27 

.44 

.18 



When using the Scs dimensionless unit hydrograph method, the U . S .  
Soil Conservatim Service definition of lag is required. The 
relationship between the SCS Lag and the Corps of Engineers (COE) 
Lag is derived from the San Dieao Countv Hvdroloav Manual and the 
SCS National Ensineerina Handbook. 

The COE Lag is defined as the elapsed time in hours from the 
beginning of unit effective rainfall to the instant that the 
hydrograph for the concentration point of an area reaches 50 
percent of the ultimate discharge volume. 
related to the time to peak. 

From the San Dieao Countv Hvdroloav Manual the following 
relationship applies for the SCS typical dimensionless unit 
hydrograph. 

This time can be 

or 

Where TP = time to peak in hours, defined as the time from 
the beginning of effective rainfall to the time of 
the maximum discharge. 

The U.S. Soil Conservation Service definition of lag is the time 
from the center of mass of excessive rainfall to the time of 
maximum discharge. 
provides the following relationships. 

The SCS National Engineering Handbook 

or 

Tc 1.67 LagSCS 

and 

D = 0 . 1 3 3  Tc (C) 

Where Tc = time of concentration, defined as the time it 
takes for runoff to travel f r m  the hydrologically 
most distant part of the storm area to the 
watershed outlet. 

D = time of duration of the excessive rainfall. 



c 
I 
I 
I 

In hydrograph analysis, Tc is the time from the end of excessive 
rainfall to the point on the falling limb of the hydrograph 
(point of inflection) where the recession curve begins. 

Both lag definitions may be related to the time to peak 

Tp = LagSCS + D/2 

substituting in relationship (C) 

Tp = Lagscs + 0.133/2 TC 
substituting in relationship (B) 

Tp = Lagscs + 0.133/2 (1.67 LagSCS) 

reducing to 

Tp = 1.11 Lagscs 

substituting in relationship (A) 

.862 LagCOE = 1.11 LagSCS 

solving for LagSCS 

LagSCS = *78 LagCOE 

The **ntt values selected for the basin range from . 0 4  to . 0 8 .  The 
higher *tnlt values are representative of the mountainous areas 
where significant channelization does not occur. The I*ntt values 
were selected based on field observations, guidelines from the 
San Bernardino County Hvdrolosv Manual, comparison to lag 
relationships for numerous basins complied by the U.S.Army Corps 
of Engineers L o s  Angeles District, and noting that the smaller 
the sub-basin the greater percentage will be shallow overland 
flow, with higher *In** values than channelized flow. 

Values of L, Lc, and S were measured from best available mapping, 
primarily USGS 7.5 minute quadrangle maps, also 15 minute USGS 
maps and the 1-inch = 400-feet FEMA Maps. 

Hydrograph Routing 

The Kinematic Wave approach to channel routing requires the 
estimation of channel lengths, slopes, average bottom widths, 
side slopes, and Manning's *In1* values. Channel lengths and 
slopes were estimated from the available mapping. 
widths, side slopes, and **nI* values were Bstimated from mapging, 
aerial photographs and field observations. 

Average bottom 
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TABLE 3.3 

100-YEAR HYDROLOGIC ANALYSIS RESULTS 

CUMULATIVE 
AREA PEAK DISCHARGE TOTAL VOLUME 

NODE (sa.mi. I (cfsl (Ac-F t l  

H I K O  SPRINGS WASH 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

UNNAMED WASH 

UA 
UB 
uc 
UD 
UE 

2 .7  
6 .9  

10.5 
1 2 . 1  
12 .6  
13 .7  
1 6 . 0  
1 7 . 0  
1 8 . 3  
1 9 . 2  
1 9 . 7  
20 .0  

.5  
1 . 6  
2.4 
3 . 8  
3 . 9  

S to rm Duration storm Duration 
6-Hour 3 -Hour 6-Hour 3 -Hour 

2500 
5700 
6900 
7500 
7600 
8000 
9100 
9200 
9700 
9600 
9500 
9500 

1400 
3700 
4400 
5600 
5200 

300 
790 

1110 
1260 
1320 
1 4  10  
1640 
1730 
1870 
1900 
1910 

9000 1910 1600 

88 
280 
360 
540 

4700 550 465 
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RESULTS e 
Simulations were performed using several total basin depth area 
reduction factors and appropriate storm distribution numbers. 
From these simulations, peak flows and volumss were directly 
calculated or interpolated for each hydrologic node. Table 3 
presents the tributary area, and the resulting peak flows and 
volumes for each hydrological node. 

VERIFICATION 

The Hiko Spring Wash and the Unnamed Wash are both ungaged 
washes, making it difficult to calibrate the model to historic 
floods. There is also little information available regarding 
historic flooding for the region in general. 

Two previous studies have developed 100-year peak discharges for 
the Hiko Springs Wash and the Unnamed Wash. 
the discharges developed by Boyle to those developed for the 
CCRFCD Master Plan and for the FEMA Flood Insurance Study. 

Table 3.4 compares 

TABLE 3.4 

100-YEAR PEAK DISCHARGES 

Hiko Springs 
Wash 

CCRFCD 
Master Plan 12 , 000 

Unnamed 
Wash 

5 ,  oao 

FEMA FIS 8,400 1,800 

Boyle 9 , 500 5,200 

The different studies have produced differing results. 
study used different rainfall parameters. The FEMA study used 
less rainfall because the 1.43 adjustment factor recently adopted 
by the District was not utilized. The FEMA FIS and the CCRFCD 
Master Plan utilized a 3-hour storm distribution. The Boyle 
study utilized a 6-hour S D N  4 storm distribution. Another factor 
was that the Boyle study used lower curve numbers in accordance 
with updated soils information. 

Each 

Since the hydrological model was not calibrated, care was taken 
in selecting parameters which would be representative of the 
basin. Curve numbers were determined based on the most recent 
soils information and recently published estimates of curve 
numbers for desert shrub cover. 

Estimates of lag times using the COE methodology were checked 
through comparison with other methods, particularly the upland or 0 
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velocity method. 
representative of values used in similar studies. 

Parameters used to compute lag were ' 
Results were compared to regional relationships including a 100- 
year peak discharge versus drainage area curve developed by The 
Los Angeles District of the Corps of Engineers. 
discharge per drainage area developed for the Laughlin Area can 
be attributed to steep slopes and higher rainfall depths 4 . 5 8  
inches compared to 2 . 8 6  inches for the Las Vegas area during the 
100 year six hour storm. 

The higher 
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(Form 11) 



DAM FORM 
PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for thie form ir estimated b average 0.6 hour per response. The burden wtiznab inclwh the 
time for reviewing instructiom, eearching existing data murces, gathering and maintaining the needed dab, 4 
completing and reviewing the form. Send commente regarding the accuracy of the burden estimate and m y  
ruggeetione for reducing this burden, to: Information Collections Management, Federal Emergency Management 
Agency, 509 C Street, S.W., Washington, DC 20472; and to the office of Management and Budget, Paperwork 
Reduction Project (3067-01481, Washington, DC 20503. 

C l a r k  County, Nevada 

H i  ko Spr ings  Wash 
" 4  Pr~cctNamdldentificr: H i  ko Spr ings  Wash De ten t i on  Bas in  (HSWDB) 

Community Name: 

Flooding Source: 

NameofDam: 
Lotation of dam along flood source (in terms of stream distance or cross section identifier): 

The HSWDB i s  l o c a t e d  app rox ima te l y  2.5 m i  upstream f rom t h e  Colorado R i v e r  
on t h e  H i ko  Spr ings Wash. 

Sec t i on  16 and SE c o r n e r  of S e c t i o n  17, i n  Township 32 South, Range 66 East. 

H i  ko  Sp r i ngs  Wash De ten t i on  Bas in  Embankment 

The embankment i s  l o c a t e d  i n  t h e  SW co rne r  o f  

Check one of the following: 

0 Existingdam 
[x1 Newdam under  c o n s t r u c t i o n  
0 Modifications of existing dam (describe modifications) 

Was the dam designed by - Federal agency S t a t e  agency 

- X Local government agency - Private organization? 

MCKGROUNO 
~~ 

Does the dam have dedicated flood control storage? 

Doer the project invdw revised hydrology? 181 yes 0 No 
If yes, complete Hydrologic Analysis Form and include calculations of the 100.year inflow flood 
hydrograph routed through the dam with the beginning pool at the normal pool elevation 
(spillway crest elevation for ungated spillway). Include any inflow hydrograph bulking by 
watershed sediment yield and provide necessary debris and sediment yield analysis. 

Does the revised hydrology affect the 10Q.year water-surface elevation behind the dam or downstream 
of the dam? B y =  0 No 

If y e ,  complete the Riverine Hydraulic Analyrir Form and complete the table shown on the 
fdlmingpage. R i v e r i n e  H y d r a u l i c  A n a l y s i s  form n o t  completed, A 

h y d r a u l i c  a n a l y s i s  o f  t h e  downstream wash was n o t  per fo rmed and i s  n o t  i n tended  
t o  be a p a r t  o f  t h i s  CWMR. 
su r face  e l e v a t i o n  i nc reases  w i t h i n  t h e  impoundment a rea  o f  t h e  HSWDB. 

Upstream of t h e  embankment, t h e  100-year wa te r  



Wyer r  
w 
l w e w  
566year 
Normal Pool Elevation (empty /d ry )  

c 

t 
b 

Stillwater Elevation Behind the Dam 

N/A  

N/A 
1005.0 

wfi 1- wrm wdimont rccumulrtion taken into.comiderrtion in determining the normal pool 
olevation? gJ Yes 0 No 
Wfi the dam designed to withstand t)w 
gveatwthanthe100.yewfiood? 

hydrodynamic forces associated with floodr 

If no, and the dam has a namable probaMlhy of failura during the 1Wyear flood, please attach 
dam break analysis. 

Provide the following data on the dam: 

Dimemiorel Height: 
Crest Elevation of top of dam: 
1Nyear flood storage capacity: 
Freeboard (measured from 100-year water surface elevation): 

$pi II way($): Outlet(r): 

0 ft t o  80 f t  
1086 
1580 a c - f t  

9.88 f t  . 

~ y p e :  0 gated [x1 u w a t d  Type: 0 gated ungated 

Dimensional Width: 59 ft. 

Dimwonal Height: 
CnrtElcvationoftopofrgillway: 1076.12 ft. 

70 12  f t  

Invert Elevation: 994 20 
ExflainflWrqulatimplan: Upstream c o n t r o l  u s i n g  6 2 - i n  d iameter  o r i f i c e  p l a t e  

a t  opening of  o u t l e t .  O u t l e t  d ischarge  i s  a f u n c t i o n  o f  t h e  r e s e r v o i r  
~ ~~ 

stage. 

Am the project fortures, including tha emergency spillway, designed to accommodate the 100-year flood 
dischaw without overtopping the dam? [XI Yes 0 No 

Was the dam designed in accordance with all currently applicable local, State, and Federal 
rogulatiom? [XI Yes 0 No 

. 

tf no, please provide explartion. 

F E W  may request a list of regulations that have been complid with and supporting documentation 
demonstrating compliance with these regulations. 

Attach copy of formal operation and maintenance plan 
Answer N/A to any questions which are not applicable 

N/A f o r  CLOMR 
. 

I -. - 

MT-2 FOrmll?*2d2 
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BLACK & VEATCH 
i900 Eosj Fbmrngo Road Suite 295, 10s Veqas Nevodo 891 19, (752) 732 0448, Fox (702) 732-7578 

Cla rk  County Dept. o f  P u b l i c  Works 
H iko  Springs Wash Deten t ion  Basin 

B&V P r o j e c t  25574.400 
B&V F i l e  G-1 .1  

J u l y  2, 1996 

M r .  Jason King 
Ch ie f ,  Engineering and Dam Safe ty  
D i v i s i o n  o f  Water Resources 
Dept. o f  Conservation & N a t u r a l  Resources 
Cap i  t o 1  Complex 
123 W. Nye Lane 
Carson C i ty ,  Nevada 89710 

Subject:  Permit No. 5-426 

Dear M r .  K ing :  

In accordance w i t h  t h e  c o n d i t i o n s  o f  Permit  No. 5-426, B lack & Veatch i s  
submi t t i ng  t o  you a se t  o f  a s - b u i l t  p l a n s  and a QA/QC r e p o r t  f o r  t h e  Hiko 
Spr ings Wash Detent ion Basin.  Cons t ruc t ion  o f  t h i s  p r o j e c t  was completed 
on March 22, 1996. The owner f o r  t h e  f l o o d  c o n t r o l  f a c i l i t y  i s  C l a r k  
County Department o f  P u b l i c  Works; B lack & Veatch served as the design 
engineer; Gr iener ,  Inc.  served as cons t ruc t i on  manager; and American 
Asphal t  and Grading cons t ruc ted  t h e  p r o j e c t .  
C l a r k  County Regional F lood  Cont ro l  D i s t r i c t  i n  con junc t i on  w i t h  C la rk  
County Special  Improvement D i s t r i c t  No. 74, and admin is tered by C la rk  
County Department o f  Pub1 i c Works. 

The p r o j e c t  was funded by t h e  

The QA/QC repo r t  i s  d i v i d e d  i n t o  two volumes: 
t e s t s  and Volume 2 inc ludes  t h e  ro l ler -compacted concrete (RCC) s o i l  
cement, and convent ional concre te  t e s t s .  Also inc luded i n  Volume 1 i s  
G r i e n e r ' s  Pro jec t  Summary which summarizes t he  t e s t s  and procedures 
f o l l owed  t o  m i t i g a t e  r e s u l t s  which were i n  noncompliance w i t h  t h e  
s p e c i f i c a t i o n s .  

Volume 1 inc ludes  t h e  s o i l  

The RCC f o r  the  sp i l lway  met t h e  p r o j e c t  s p e c i f i c a t i o n s  w i t h  a few 
except ions.  The RCC mix des ign was predetermined and proven on t h e  scour 
h o l e  t e s t  sec t ion  be fo re  p roduc t i on  began on t h e  s p i l l w a y .  
p l a n t  p ropor t ions  were c o n s i s t e n t  and checked d a i l y  a t  10-minute i n t e r v a l s .  
Given t h e  constant supe rv i s i on  o f  RCC product ion,  bo th  Black & Veatch and 
Gr iener  are con f iden t  t h a t  t h e  RCC s p i l l w a y  i s  s t r u c t u r a l l y  adequate. 
Th i s  work was subsequently accepted by t h e  Owner. 

The o n s i t e  

Black & Veatch has enclosed a signed statement c e r t i f y i n g  t h e  de ten t i on  
bas in  was constructed i n  accordance w i t h  t he  approved p lans  and 
s p e c i f i c a t i o n s .  



Page 2 

Mr. Jason King B&V Project 25574.400 
July 2 ,  1996 

If there are any questions regarding this submittal please contact me a t  
732-0448. 

Very truly yours, 

drh 
Enclosure 

cc: William C .  Brandt, CCDPW, w/o enclosures 



BLACK & VEATCH 
1900 E a s l  Flamingo Road, Suite 295,108 Vegas Nevada 391 19, (702) 732-0448, Fax (702) 732-7578 

C l a r k  County Dept. o f  P u b l i c  Works 
H iko  Spr ings Wash De ten t i on  Basin 

B&V P r o j e c t  25574.400 
B&V F i l e  G - 1 . 1  

J u l y  2, 1996 

M r .  Jason King 
Ch ie f  , Engineer ing and Dam Safety 
D i v i s i o n  o f  Water Resources 
Department of Conservat ion & Natura l  Resources 
Capi t o 1  Complex 
123 W.  Nye Lane 
Carson C i t y ,  Nevada 89710 

Subject :  P roo f  o f  Complet ion of Work 

Dear M r .  King: 

I ,  J i l l  A. R e i l l y ,  Nevada P.E. No. 11903, c e r t i f y  t h a t  t h e  Hiko Spr ings 
Wash Deten t ion  Basin was cons t ruc ted  i n  accordance w i t h  t h e  approved p lans  
and s p e c i f i c a t i o n s ,  o r  was mod i f i ed  as represented on t h e  a s - b u i l t  drawings 
w i t h  f u l l  approval o f  B lack  & Veatch. 

6- 

Very t r u l y  yours ,  

BLACK & VEATCH 

U i 1 1  A. R e i l l y ,  P.E. 

d r h  

cc: W i l l i a m  C. Brandt ,  P.E., CCDPW 



BOB M l U R  
Goo~rnor 

PETER 0. MORROS 
OlrrctOt 

R. MICHAEL TURNIPSEED. P.E. 
State E y 8 n . a  

* I  STATE OF NEVADA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 
DIVISION OF WATER RESOURCES 

Capitol Complex 
123 W. Nye Lane 

Carson City, Nevada 89710 
(702) 687-4380 0 6 1995 

January 4, 1995 

Mr. Bill Brandt, P.E. 
Clark County Public Works 
6655 W. Sahara Ave., Bldg. C-204 
Las Vegas, NV 89 102 

Re: Hiko Springs Detention Basin; J-426 

Dear Bill: e 
Please find enclosed the approved permit, plans and specifications for the 

referenced structure. 

The owner is responsible for complying with the terms of the permit as stipulated 
in the original Ekhibit "A". 

Should you have any questions, please contact this office. 

Sincerely, 

[Jason King, P.E. 
J Engineering Branch Manager 

Enclosure 

cc: Steve Canney, Black &L Veatch 
Stephen Roberts, Clark County Regional Flood Control District 
NATDAM File 



'ORIGIN AI, FILE IN TRIPLICATE - 
STATE OF NEVADA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 

DIVISION OF WATER RESOURCES 

5-426 Filed September 6,  1994 Application No ......................... ................................ 
APPLICANT MUST NOT FILL IN ABOVE BLANKS 

APPLICATION FOR A2PROVAL OF THE PLANS AND SPECIFICATIONS FOR 
THE CONSTRUCTION, RECONSTRUCTION OR ALTERATION OF A DAM 

This Application Involves in No Way the Right to Appropriate Water 
To secure the right 10 appcoprlaIe W 8 l f f .  .pplhtioa douid be made lo the State Ensinm om forms 
whkh will be furalsbcd upon rqmat. 

............ ... I ,  ................. oe.nJ.s.-.C.,..Ced.e.rb~~r~ .......................-.......... of 6-~55..~es.f;...S.aS.ahara...~~~~u.e. .,... Las Y.egas .,... NV 
Name of applicant Address 

.............................................. 89102 ............................................................................... hereby make application for the approval o f  the 

plans and specifications for the.. ......... C!@.S.kU.Ctj.QD _._.____: ....... of ....... H i k ~  ... S p - ~ . i . ~ g ~ . . R ~ ~ e ~ ~ t ~ . a ~ . - . 8 a ~ . i n  .........dam. 
Construction. reconstruction, alteration Namsof dam 

The owner of the proposed dam is ........ cl.a.rk.--~QW.tJ .... k p . a  .t?XKn$...Q.f .... f?.Ub.k..WQk.. .  ........................................ 
Name of owner 

of ..............6..5.....ltles..t... S.a~asn. .. A.u....ua., ... La.z ... Y...s.............................................. s.ate of ......,.. NeyiFda ............................. 
Address 

I f  the owner is a corporation, give name and address of president and secretary- 

............... I?.ub.l. i.c ... En.t .i.~~..... ............................... ........_ ...._................. ................................ _______________.__._____ .............................................. 

The applicant is acting for the owner in the legal capacity of .............................................. A%.?.! ................................................. 
Agent. L-, Trustee. etc. 

Location of Dam 

1 . The source of water to be stored is .... Hj.k.0 ... s ~ r ~ g s -  .. wash ........ which is a tributary of ................... Colorado .................-............, R i v e r  

......... 16 & 17 and the proposed dam to be located within the L ............ % , ........................ %, Sec ..,.-......................................................... 

Name of stream or underground Stream 

T ...... 32s ... ....., R ...... &.E., M.D.B. & M. in ....._-..........-... .. ChXk .... ............._... . County, Nevada. 

Description and Dimensions of Dam 
(If for an alteration, the data given below is for the altered dam) 

2. 

4. 

6. 

9.  

12. 

(@ 14. 

15. 

16. 

17. 

Type of dam ................................ .r .. h.j.l. ........-...--..... .......... 3. Length of crest ......................................................... 2300 f t  

Height stream bed to spillway crest ........... 1.2 ......._. f t .  5. Height foundation to spillway crest ............ -7.8 .............. ft. 

. 
Concrete arch or gravity. earth. rockfill.ac. 

Freeboard .......... 8...5.. ........... ft. 7. Thickness at top .............. 3.8 ............ ft .  8.  Thickness at bottom .......... 5% ......... ..ft. 
Spillway crest to top 

Slope upstream*.. ......... k.1. ........ 

Amount of material in dam ............... 84bano _..._ ................ cu. yds. 13. Estimated cost $ ..... 7.,.0QQ.,.QO.Q ................ 
550 ' Trapezoi  d$!pr8W6d c r e s t e d  wei r-32,140 c f  s capaci  t y  ; 

Spillway data ......... R o . l . l ~ ~ . . . c n m p a c ~ e d . . . ~ n ~ ~ - . ~ O n ~ ~ ~ - u ~ ~ i . ~ ~ . . . a . ~ ~ ~ ~ ~ ~ n - t  .-.S.eCthn ............... 

Outlet data ... 8' wide x 6 '  ........................................................................................ t a l l  concrete  box s e c t i o n  w / i n l e t  .......................... o r i f a c e  p l a t e  - 850 c f s  capaci  

10. Slope downstream* ...2.Ak11.%b... 1 1. Upstream facing* .... S.0 j.l... C.em~.llt 
*This information to be supplied for earth or rockfill dams. Concrete or rock paving. etc. 

Type, capacity. etc. 

....................... ............................................ 
Type. capacity. etc. 

Elevation of crest of dam ........................ .._.... 1086.0 . .....-..._..... .................................. above ...... !&c-!.6., .... !k.rt.ka!. ..... .datum 
Approximate elevation to be given if true elevation nor available 

Area of reservoir at spillway level ................ 41 :.......~_-__.__.acres. 4 18. Capacity of reservoir ............... 1 x... 580 ................... ac. ft. 
.. ...... -.. ..... ..... __ .......... -. . .  . . . . . . .  .. .... -. . . -~ ...... - _. . .__- . ___ ........... . 



General Information 

a 19. State the purpose of the dam .. .................................................................................................................. stormwater detent ion & sediment storage ....................................... 
Diversion only; storage only; storage and diversion; debris storage, clc. 

20. State the use that is to be made of water ...................... --.a ~~1.i.c.abl.e. .................................................................................. 
Municipal, domestic. irrigation. power, mining and milling, recrealion. or >lOch\*alerln€ 

21. Engineers Black & Veatch ....................................................................................................................................................................................................... 
Name and address of Engineers preparing plans 

........................................................................................................................................................................................................................ 1900 East Flamingo Rd. 

Sui te  295 .......................................................................................................................................................................................................................... 

............................................................ Las vesasl...Nv..-89119...~ ........................................................................................................................ 

22. I f  the proposed dam is to be built under Federal supervision, state what department has jurisdiction 

........................................... .?..o..t..alz Rl.!:.ca.b.le..... .................................................................................................................................... 

23. The maps, plans and specifications accompanying this application are a part thereof. 

[SIGNED] 

this ......................... n da y of L--- ..................................... 19 w ........... ........ 

APPROVAL OF APPLICATION NO ...................................................... 5-426 INCLUDING 
THE PLANS AND SPECIFICATIONS 

THIS Is TO CERTIFY That Application No. J-426 .................................... .................................. including the plans and specifications 

for the ....... .HikO..-%ZWS. ..%%.(???k&?!.~!!!?sk!-~~. ...................................................................................................................... darn 

has been examined and the same is hereby ................................ aDDroVed, subject to the following conditions: 

see Exhibit ‘.fit, ................................................................................................................................................................................................................................. 

.................................................................................................................................................................................................................................. 

- . ‘-’, c‘ -. ”- .............................................................................................................................................................. 

Witness my hand and seal this .......................... // daj- 
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@ J-426 
CLARK COUNTY PUBLIC WORKS 

HIKO SPRINGS DETENTION BASIN 

u EXHIBIT "A" 

1. A registered Engineer shall make periodic inspections during construction to 
ensure that the dam is constructed to conform with the approved plans and 
specifications. 

2 .  Upon completion of construction of the dam, the designing engineer shall submit 
to the State Engineer a signed statement certifying that the structure was 
constructed according to approved plans and specifications. The certification shall 
be accompanied by a set of "as-built" plans. 

3. When the State Engineer has reviewed and approved the certification, he will 
notify the engineer in writing that water can be impounded by the dam. Water 
cannot be impounded until the State Engineer's written notification has been 
received. 

If actual construction of the dam has not commenced within one year after the 
date of this approval, the approval becomes void and a new application is required 
to be submitted and approved before construction of the dam can begin. 

4. 0 

5. The Engineer's report of Completion of Work shall be filed in the office of the 
State Engineer on or before January 1, 1996. 

6. A summary of the results of all compaction, concrete, soil cement and roller 
compacted concrete tests shall be included in the report of completion. Actions 
taken regarding those tests failing to meet the minimum compaction requirements 
stated in the plans and specifications shall be described in the report of 
completion. 

7 .  The basin shall be inspected periodically to monitor silt and debris accumulations. 
The basin shall be periodically cleaned to maintain the designed storage and flow 
capaa ties. 

8. No long-term storage shall be allowed behind this dam and no gates, valves or 
other water control appliances shall be allowed on the outlet works. Water shall 
be released from storage as soon as practicable after filling. e 

9. This approval does not waive the requirement that the permit holder obtain other 
required permits from any and all other Federal, state and local agencies. 



Department of Public Works Clark 
a RECEIVED 

Progress As Promised 
February 1, 1995 

M. 4. 
D R E m  

Dear Mr. Canney: 

In accordance with your earlier request, we are enclosing for your perusal and file 
one copy of the Corps of Engineers Nationwide Permit Number NW 14 and NW 26 
relating to subject project. This document was received today. 

Should there be questions, please call me a! 455-7707. 
I . -  . 

M. J. MANNING 
DIRECTOR OF PUBLIC WORKS 

. .  - .  

BY: 

Senior Engineer 

cc: Dana Reel, Black & Veatch, w/o enclosure 
M. J. Manning, w/o enclosure 
Bob Bilbray, w/o enclosure 
William Trent, w/o enclosure 
Carla Pearson, w/o enclosure 
Gil Suckow, w/o enclosure 
Denis Cederburg, w/o enclosure 
Maureen DAmbra, w/o enclosure 



DEPARTMENT OF THE ARMY 
US. ARMY ENQINEER DISTRICT, SACRAL 

CORPS OF ENGINEERS 
1325 J S T R E n  

SACRAMENTO, CALIFORNIA 958162( 
ACCLV TO 
AlTETLWTH)N OP 

a 
January 19, 1995 

Regulatory Section (199400917) (NW26) (NW14) 

M. J. Manning 
Director of Public Works 
Clark County Dept. Of public Works 
6 6 5 5  West Sahara Avenue 
Building C-204 
Lae Vegas, Nevada 89102 

Dear Mr. Manning: 

I am responding to your request for a Department of the m y  
permit to place fill material in waters of the United States in 
conjunction with the construction of the HIKO SPRINGS WASH - 
DETENTION BASIN in CLARK County, south of Laughlin, Nevada. 

The Chief of Engineers has issued Nationwide Permit Numbers 
NW14 and NW26 that allows for the placement of dredged or fill 
material in waters of the United States for roads crossing waters 
of the United States (including wetlands and other special 
aquatic sites) and into headwaters and isolated waters. Your 
project may be constructed under these authorities provided the 
work meets the conditions listed on the enclosed information 
sheets. 

This verification will be valid for a period of three years 
from the date of this letter unless the nationwide permit 
authorization is modified, suspended, or revoked. You should 
contact this office if work will extend beyond this date. 

If you have any questions, please write to Mr. Kevin Roukey, 
in our Reno Field Office, C. Clifton Young Federal Building, 300 
Booth Street, Room 2120, Reno, Nevada 89509 or telephone (702) 
784-5304. 

.e . - s  I \  , . *  ;, 
- - c  .) . .  

- - .  / 1 .  
r \ i . .  , 

Nevada/Sierra RegulatorL Office \:A - - 
7 ' . 1 ; )  f<  :;;-.j,4J > 

. . ' ,  :: - !,; :-* . . '  a- Enclosure 
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Copies Furnished: w/o Enclosures 

U . S .  Fish and Wildlife Service, Nevada Ecological Services 
State Office, 4600 Kietzke Lane, Building C-125, 
Reno, Nevada 89502-5093 

Carson City, Nevada 89710 
Nevada Department of Environmental Protection, 333 West Nye Lane, 

. : .  



NATIONWIDE 'PERMIT 14 
ROAD CROSSIN6S 

(Sections 10 and 404) ~ 

Some road fills ma be eligible for an extntptioa from tho aeed for 
a Section 404 g d t  altogether (see 33 323.4) =so, am 
local circamstaacras indicate the need, Diatzict &&ne- O r i l l  
establishing applicabilitp of this natiorrsrfde paaslit. 
define the f_rm "-8ctrd Ugh fl0VS" for  the p-8. O f  

A. GgKERAL CONDITIONS. The following g a m  -ations must be 
followed in order for any authorization by a natiorrarid. p d t t o  
be valid: 

1. No activity may'cause more than a d n b a l  adverse effect 
on navigation. 

2. 
maintained, including maintenance to ensure public safety. 

Any stracture or fill authorized shall be properly 

3. Appropriate erosion and si l tat ion controls must be used 
and maintamed h e f f e d v e  operaUng condition during 
construction, and a l l  exposed so i l  and o t h e t  fills must be 
permanently stabilized a t  the earliest practicable date- 

4 .  No activity may substantially disrupt the m o v e m e n t  of 
those species of aquatic l i fe  indigenous to the waterbody, 
including those species which normally migrate through the area, 
unless the activity's primary purpose is to impound water. 

5. Heavy equipment working in wetlands must be placed on 
mats or o t h e r  measures must be taken to minhize soil disturbance. 

6.  The activity must comply vith any regional conditions 
which may have been added by the Division Engineer (see 33 CFR 
3 3 0 . 4 ( e ] )  and any case specific conditions added by the Corps, 

. ..... _ _  - .... 
.. ..... ........... ........ 

......... 
...... . . . .  

........ - 
............ ....... 

~ 
.- - .~. .- 

- - .  
- - -  -.-.. 



A. GENERAL CONDITIONS. The following general conditions must be 
followed i n  order for any authorization by a nationwid. . .  permit t o  
be valid:  

1. 
on navigation. 

2. Any structure or f 
maintained, including' maht 

propriat* 0 

No a c t i v i t y  may cause more #an a minimal adverse effect 

and mainta 3* AR ed in effe 

unless the a c t i v i  B y ' s  prirparjr 

w h i c h  may have been added b -a Division 
330.4[e] )  and any case spec 1 fic conditions 

whi 4 e the river is 1 n an o f f i c i a  P study status. 

constructiop, and a l l  exgo 
permanent&y, eWil ized a t  

4 . id' activity &y 
those species oil aquatic lveI 
including those s ect@ 

5. H-VY eq?;fpme 
mats or other ama8yes - - -  &' - -  -.. . - -  

6.  ~ h e  actiu'itifmust c 8 ~ y '  v i a  any %W&i?Sriii xth 
(see'33"CFR 
the Corps. 

7. No a c t i v i t y  may occur i n  a component of  the National Wild 
and Scenic River System; 
Con ress as a Nstud 

Wild and Scenic Rivers may be obtained fron the National Park 

or i n  a river officially designated by 
river" for ossible inclusion in the system, 

Information on 
Service and the U. S. Forest SertiC8. . .  

8 .  NO activit  or its operation may *pair reserved t r i b a l  
rights, including, &~t not luted to, r9served water r ights  and treaty  fishing and huntfng rights. ' -  . 

9. In certain states, an individual state vater quality 
certification mUst be obtained or waived. 
CERZIFICaTIOIO I8 REQUIBED. 
in Truckee and Carson River Drainage.. In Utah and Colorado, 
certification i s  NOT required. 

IZ? cB;T;IIpoSBIA, 
In Nevada, c e r t i f i c a t i o n  is required 

threatened o r  
designation,,as 
Act, or which-is 
c r i t i c a l  habitat 
n o t i f y  the District 
habitat might be 
sha l l  not beqin work on t h e  
D i s t r i c t  Engrneer that the 
Act have been satisfied and 
Information on the locat ion of threatened and endangered species 
and their c r i t i c a l  habi tat  can be obtained from the U.S. Fish & 
Wildlife Service and National Marine Fisheries Service. 

-2- 



b. The notification must be in writing and include the 

(1) Name,  address an5futalaphone n u n b r  OS the 
following information and any re ired fees: 

contacted : 

I 

-3- 



c. The standard individual permit dpplication fom (Fom 
RIG 4345)  may ba used as the notification but must clearly 
indicate that it is a PDN and plust include all of the h f o r m a t i o n  
required in b (1-5) , - o f  Gaeral condition l.2. 

0 

-4 - 

... . . .. 
P :. 
. -  



I' 

e. Wetland delineations mast ba prepared fn accodanca 
with the current method required by the Corpr. Tho pumit tae  aray 
ask the corps to dalineata the special aquatic rite.  
be some d d a y  if the Corps dors a d e l i n u t i - .  -mr 
the 3 0  day period will not rrtart until the w a t l m d  dal-aoll 
has been cornplatad. 

22r.t. mpay 

% a '  

occur i n  order t o  meet the acreage limits of soma o f  eha 
nationwide p d t s  (a-g. 5 acres of w e t l a n d s  cannot be created to 
change a 6 acre loss of w e t l a n d s  t0 a I acre losart however, the 
5 created acres can be used to reduce the o f  the 6 acre 
loss) . 
8.  SECTION 404 ONLY CONDITIONS. In addition to tha -.- 
Conditions, the following conditions a l y  onl  to* a&vitf;es' that 
involve the discharge o f  dredged or f ~ + a r :  al a ~ @  r#liat be 
followed in order for authorizatkm by the natfoWtid4s.p&m.$@ to 
be valid: " - -  a d  

i!! 1 

1. No discharqe o f  dredged or F i l l  nraterial aay occur in the 
proximity of a public watw =ply intake except where the 
discharge i s  for repair of the public' 
structures or adjacent bank stabiliza&n. 

tar supply Fataka 
L 

2 .  NO discharge of dredged or fill material ora occur in 
a discharge 4 areas of concentrated shellfish production, unless 

is directly related to  a shellfish harvestbg activity authorized 
by nationwlde p d t  4-  

3 .  No discharge of  dredged or fill material may consfst OF 
unsuitable material (e-g., trash, debris, car bodies, e-.) and 
material discharged m u s t  be free f r o m  tox ic  pollutants in toxic 
amounts (see section 307 of the Clean Water A c t ) .  

4 .  Discharges of dredqed or f i l l .mater ia1  into waters of the 
U n i t e d  states m u s t  be minxm1zed or avoided to the maxhm extent 
practicable a t  the project  s i t e  ( i . e . ,  on site), un~ess u;e 
D i s t r i c t  Engineer has approved a campensation mit igation plan for 
the specific regulated activity. 

-5- 
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5 .  Discharges in spawning areas during spawning seasons must 
be avoided to the m a x i m u m  extent practicable. 

0 
6 .  To the maxfmwn extent practicable, dischar e8 rust not 

permanently restrict or impede the passage of norma 9 or expected 

pr %I ary purpose of the f i l l  is to impound waters). 
hi 3 flows or cause the relocation of the water (unless the 

7 .  If the discharge creates M fmpoundment o$ water;-adverse 
impacts on the aquatic system cawed by the accelora0@ 
water -/or thr -restriction of its - .  flow shal l  ba ahhl%%?t$ 
laax~'ertent-pmcticable. 

must 3 -  be avoid&-to I .. the oaxianum4'sxtent-practi~b 
my temporary ffils muit be removed,h 

8. --Df~cbarges-into breed- areas for migratory waterfowl 

9 .  
the affected areas returned to the preexisting. " , -  c c  . -. .. 
c ,  T U R T H F Z ~ R M A T I O N :  

1. District Engineers have the authority t o  detedne ' f f  an 
activity complies w i t h  the terms and conditions o f  a nationwide 
permit 

2. Nationwide permits do not obviate the need to obtain 
other Federal, state, or local permits, approvals, or 
authorizations required by law. 

exclusive privileges. 
3 .  Nationwide permits do not grant any property rights or 

4. Nationwide perdts do not authorize any injury to the 
property or rights of others. . 

5. Nationwide pennits do not authorize interference w i t h  any 
existing or proposed Federal project. 

-6- 



Progress As Promised 
February 17, 1995 

ylrcr -- em 

Ray Ahms, Real Property Agent 
Southern California Edison 
16857 C. Street 
Victorville, California 92392 

DeDart ment 
~- 

RECEIVED 

fE6 2 2 1995 

,f Public Works 

HIKO SPRINGS DETENTION BASIN, LAUGHLIN, NEVADA 

Dear Mr. Ahms: 

We are hereby returning, for your perusal and file, one executed copy of the 
"Request for Consent to Grading and Dam Constructio~~" This matter was heard 
and approved by the Clark County Board of County Commissioners at their February 
7, 1995 meeting. 

Should there be questions, please call the undersigned at (702) 455-7707. 

M. J. MANNING 
DIRECTOR OF PUBLIC WORKS 

- -  .... 

BY: 

Senior Engineer 

cc: Al Lenhart, Southern California Edison 
Dana Reel, Black & Veatch 

William Trent 
M. J. Manning 
Les Henley 
Gus Cederbuig 
Whitey Wondra 
John Murdoch 
Gil Suckow 
Denis Cederburg 



Southern California Edison Company 
10057 'C' STREET 

VICTOAVILLE. CALIFORNIA 02382 

O C S E R ~  REOION 

LANO SERVICES DIVISION 

R E A L  PROPERTIES A N D  IDUINISlRArlVE SERVICFS  

William C. Brandt, P. E. 
Clark County Department of Public Works 
6655 West Sahara Avenue/ Building C-204 
Las Vegas, Nevada 89102 

January9, 1995 

Dear Mr. Brandt: 

SUBJECT: Eldorado-Mohave 500 kV TL R/W (Easement) 
Request for Consent to Grading and Dam Construction 
Hiko Springs Wash Detention Basin 
RP File No. G94D513-2-NV RA 

Edison has reviewed and approved your request for Consent to Grading and Dam 
Construction as shown on the attached plans entitled "Hiko Springs Wash 
Detention Basin", bearing Edison's approval date of September 27,1994. This 
approval is provided only in so far as your request affects property rights held by 
Edison, and is subject to your obtaining the appropriate authorization and/or 
permission from the owners of record. 

As a utility operating high voltage electric lines which serve a majoi portion of 
Southern California, Edison's approval is granted subject to the conditions listed 
below to provide for the safety of others, to protect the electric system from 
damage, and to prevent service interruptions. 

1. 

2. 

3. 

4. 

5. 

6. 

AU equipment working on the Edison right oEway shall maintain a minimum 
clearance of twenty-seven (27) feet from all overhead conductors and twenty- 
five (25) feet from any Edison structures. Construction equipment shall not 
be parked on the Edison right of way. 

Adequate access to all Edison structures shall be provided and at no time is 
there to be any interference with the free movement of Edison's equipment 
and materials. 

Flammable materials shall not be stored on the Edison right of way. 

Staging of equipment or materials shall not be permitted within the Ectison 
right of way. 

The construction area shall be watered down periodically to prevent dust 
contamination to Edison insulators. Any maintenance required by Edison on 
its facilities over and above normal, and resulting from this operation, shall 
be paid for by Clark County. 

, 

Any earth disturbed within the Edison right of way, and/or back-filling, shall 
be compacted to ninety percent (90%). 



William C. Brandt, P. E. Page 2 Janua1y9, 1995 

7. No additional structures or other development shall be permitted within the 
Edison right of way, other than those approved herein. 

The Edison right of way shall be left in a condition reasonably satisfactory to 
Edison. 

8. 

9. Access roads sixteen (16) feet wide inside the berms and capable of 
supporting forty (40) tons on a three-axle truck shall be provided at the 
location(s) shown on the enclosed plans. 

10. The gradient of the proposed access road between shall not exceed twelve 
percent (12%). Any radius shall be constructed at fifty (50) feet to the inside 
CurVe. 

11. Subject to the limits set forth in Nevada Revised Statutes, Chapter 41, Clark 
County, its officers, agents and employees, shall be responsible for all claims. 
demands, loss, damage, actions, causes of action, expense and/or liability 
arising or growing out of loss of or damage to property, including the property 
of Edison, or injury to or death of persons resulting in any manner, from the 
r-aintenance, use, operation, of  the use approved herein caused by Clark 
County. 

12. Final plans and any revisions thereof, including grading plans, must be 
submitted to Edison for review and approval at least sixty (60) days prior to 
commencement of any construction affecting the Edison right of way. 0 

13. All notices required to be given to Edison herein shall be made in writing and 
shall be deposited in the United States mail, first class, postage prepaid, 
addressed as follows: 

Southern California Edison Company 
Land Services Division, Desert Region 
430 N. Vineyard Ave., Suite 210 
Ontario, CA 91764-5495 

14. All costs incurred for the proposed project shall be borne by Clark County. 

This letter should not be construed as a subordination of Edison's rightc title and 
interest in and to its easements, nor should this letter be construed as a'waiver of 
any of the provisions contained in said easements or a waiver of any costs of 
relocation of affected Edison facilities. 

This agreement is personal to Clark County and is not transferable without 
Edison's prior written consent. 

Please have the appropriate person sign and date the enclosed copy oi this letter, 
thereby indicating acceptance of the above conditions, and return the signed copy 
to this office, using the enclosed envelope. e 



William C. Brandt, P. E. Page 3 January9.1995 

As  previously indicated, it is necessary that the use of land within an operating 
high voltage transmission line right of way be closely coordinated. For this 
reason, it will be necessary for Edison to assume your project has been either 
delayed or cancelled in the event the copy of this letter has not been signed and 
returned within 180 days from the date of this letter. Should this occur, any 
consent granted or implied is voided without further notice in order to protect our 
rights and facilities. If the project is subsequently reactivated, please contact 
Edison again prior to the start of any construction, referencing our subject RP fde 
number. We will then work together with you to ensure the project is coordinated 
so as to avoid interference with Edison installations and operations. 

@ 

Edison appreciates the opportunity to review your plans and thanks you for your 
cooperation in coordinating your project with our company. If you have any 
questions, please contact me at (619) 951-3259. 

i2.\.N- 
R. J. AHRNS 
Real Properties Agent 
Land Services Division 
Real Properties ar,C 
Administrative Services 

ACCEPTED 

ATTEST 

APPROVED AS TO FORM 

BOARD OF COUNTY COMMISSIONERS 
CLARE COUNTY 

Date: February 7 ,  1995 

NNE AmNSON GAT= 

Deputy District Attorney 

WA/rja 

cc: Steve Canney 
Black & Veatch 
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United States Department of the 

4600 Kietzke Lane, Building C- 
Reno, Nevada 89502-5093 

2 893 

Inferior 

OFFICE 
-125 

W I  

y 9, 1993 Jul- 
File No. 1-5-93-F-137 

To: District Manager, Las Vegas District, Bureau of Land 
Management, Las Vegas, Nevada 

From: Field Supervisor, Ecological Services, Reno, Nevada 

Subject: Biological Opinion for the Issuance of a Right-of- 
Way Permit for a Flood-Control Facility Near 
Laughlin, Nevada 

This Biological Opinion responds to your February 19, 1993, 
request for formal consultation with the Fish and Wildlife 
Service (Service) pursuant to section 7 of the Endangered 
Species Act of 1973, as amended (Act). The Service will 
analyze those impacts upon the desert tortoise (Gopherus 
agassizii), a species federally listed as threatened, that may 
result from the issuance of a right-of-way permit for a flood- 
control structure near Laughlin, Nevada. This consultation is 
conducted pursuant to 50 CFR Part 402 of our interagency 
regulations governing section 7 of the Act. The Service 
initiated formal consultation upon receipt of your request on 
February 24, 1993. 

0 

This Biological Opinion contains information from the section 
7 biological evaluation dated January 29, 1993; Bureau of Land 
Management ( B W )  correspondence dated February 19, 1993; Dames 
and Moore's environmental assessment dated March '1992; 
conversations with BLM staff; and information in our files. 

Descrbt ion of the ProDosed Action 

The BLM proposes to issue a right-of-way permit to 
Clark County Department of Public Works (CCDPW) for the 
construction of a 65-acre flood-control facility near 
Laughlin, Nevada (Figure 1). Clark County Regional Flood 
Control District (CCRFCD) will fund at least part of the 
construction with possible additional funding from a local 
developer. The facility will include a 50-acre detention 
basin with 1500 acre-feet storage capacity and a 2,200-foot 
access road; an earthen dam, 1200 feet long, 375 feet wide, 
and 70 feet above zxisting ground; 11,827 feet of channel 
and parallel road; and 10 stilling basins, 60 feet wide and 0 
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60 feet long. 
inch outlet pipe with an energy dissipation design. 
miles of channel below the dam will be fenced. The entire 
detention basin and access road are located on public land 
administered by BLM. The channel and parallel road are on 
private land. 

The 100-year flow would discharge through ,a 7 2 -  
The 2.25 

The BLM proposes the following mitigation measures to 
minimize impacts to desert tortoises from the proposed action 

2. 

4 .  

5. 

- 
1993a, Dames and Moore 1992). 

The construction site shall be inspected for desert 
tortoises and their burrows before the onset of 
construction. The inspection shall be conducted by a 
qualified tortoise biologist and shall provide 100 
percent coverage of the area to be impacted no more than 
1 day before initiation of the construction activity. 

If a tortoise wanders onto the site during construction, 
all activity will cease until the tortoise wanders out of 
harm's way of its own volition. If it does not move out 
of harm's way within 15 minutes, it will be removed by a 
qualified tortoise biologist and placed under the shade 
of a shrub 500 to 1000 feet from the project. 

Desert tortoises encountered experiencing heat stress 
will be placed in a tub with 1/2 inch of water in an 
environment with a temperature between 76 and 95 degrees 
fahrenheit for several hours, until heat stress symptoms 
are no longer evident. The tortoise will then be moved 
as identified in mitigation measure 2. 

Desert tortoises moved between November 1 and February 28 
must be placed into an adequate burrow; if one is not 
available, one will be constructed utilizing the 
following restrictions: 1) The main chamber of the 
burrow shall be constructed of plywood and the roof 
placed approximately 2.5 feet below the soil surface; 
2) the burrow's tunnel shall be 8 to 10 feet long with a 
gentle slope (e.g., about 4:l); 3) the tunnel shall be 
stabilized on the top with PVC pipe cut in half; 4) the 
pipe shall be no smaller than 15 inches in diameter and 
soil shall be used to adjust the tunnel to size of the 
tortoise; and 5) after placement of the tortoise in the 
burrow, the entrance shall be partially blocked with 
loose topsoil. 

Tortoises and nests found on the project area shall be 
relocated by a qualified tortoise biologist in acsordance 
with the Service's protocol for handling live tortoises 
(1990). Burrows containing tortoises or nests will be 
excavated by hand using hand tools to allow removal of 
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6 .  

7. 

8 .  

9. 

10. 

11. 

12. 

13. e, 

the tortoise or eggs. Other tortoises found where no 
appropriate habitat is available will be collected. 

During construction, if trenches are to remain open 
overnight, they shall be checked for tortoises at least 
twice per day, immediately before work in the morning and 
at the end of the work day. All construction workers 
shall be instructed that their activities shall be 
confined to locations within the marked area. 

The construction site shall be clearly marked or flagged 
at the outer boundaries before the onset of construction. 
All construction workers shall be instructed that their 
activities shall be confined to locations within the 
marked area, 

All construction and maintenance vehicles shall stay 
within the designated area. 
storage of equipment and materials, including 
stockpiling, shall be in previously disturbed areas 
(i.e., lacking vegetation). 

A litter-control program shall be implemented by the 
applicant. It will include the use of covered, raven- 
proof trash containers, and removal of trash from the 
construction site to the containers. When the containers 
are nearly full, they will be properly emptied in a 
designated solid-waste-disposal facility. 

A qualified desert tortoise biologist will be responsible 
for informing all foremen, construction workers, and 
other employees working on this project about the desert 
tortoise. This will include information provided by the 
BLM on the life history of the desert tortoise, its 
protected status, and protocols for dealing with 
tortoises if they are encountered. The definition of 
"take1' will also be explained. 

Overnight parking and 

The applicant shall ensure that all supervisory and 
maintenance personnel received item #lo above. An 
acknowledgment form shall be returned to the BLM upon 
complete circulation to all such employees. 
also will be instructed to check under all vehicles 
before moving such vehicles. 

All workers 

The BLM will be notified when construction of this 
proposed action begins. 
Resources Specialist, Don Siebert ( 6 4 7 - 5 0 5 6 ) ,  will be 
notified before any construction begins. 

The BLM will be notified within 30 days of completion of 
the project, the project proponent will submit a report 
to the BLM detailing all tortoise related monitoring 

The Supervisory Natural 
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1 4 .  

15. 

activity, incidental take, and effectiveness of 
mitigation measures. 

The western end of the detention basin will be 
constructed to allow for escape of tortoises and the 
design shall be approved by both BLM and the Service. 

A fee of $324 per acre for long-term disturbance to 
desert tortoise habitat will be paid to the Desert 
Tortoise Habitat Conservation Fund Number 236-8290, 
administered by Clark County, for the purpose of securing 
tortoise management areas, habitat enhancement, and 
tortoise research. However, none of these funds shall be 
used to develop the Habitat Conservation Plan (HCP). 
These funds are independent of any other fees collected 
by Clark County for desert tortoise conservation 
planning. 
action is $21,060.00 This fee will be paid to the Desert 
Tortoise Habitat Conservation Fund prior to issuance of 
the right-of-way permit. 

The entire payment required f o r  this proposed 

status of the Smcies/Enviranmental Baseline 

The desert tortoise, a large herbivorous reptile, is generally 
active when annual plants are most common (spring, early 
summer, autumn). Desert tortoises usually spend the remainder 
of the year in shelter sites, escaping the extreme weather 
conditions of the desert. Sheltering habits of desert 
tortoises vary greatly in different geographic locations. 
Shelter sites may be located under bushes, in the banks or 
beds of washes, in rock outcrops, or in caliche caves. 
Further information on the range, biology, and ecology of the 
desert tortoise can be found in Berry (1984), Berry and Burge 
(1984), Burge (1978), Burge and Bradley (1976), Hovik and 
Hardenbrook (1989), Karl (1981, 1983a, 1983b), Luckenbach 
(1982), and Weinstein et al. (1987). 

On April 2, 1990, the Service determined the Mojave population 
of the desert tortoise to be threatened (Service 1990). The 
Mojave population includes those animals living north and west 
of the Colorado River in the Mojave Desert of California, 
Nevada, Arizona, and southwestern Utah and in the Colorado 
Desert in California (a division of the Sonoran Desert). In 
Nevada, the native range of this species is generally 
restricted to Clark County and those portions of Nye and 
Lincoln Counties south of 37 degrees North latitude and below 
approximately 1,330 meters elevation (4,000 feet). Reasons 
for listing the desert tortoise included loss of habitat from 
construction projects such as roads, housing and energy 
developments, and conversion of native habitat to agriculture. 
Grazing and off-road vehicles have degraded additional 
habitat. 
continuing existence were illegal collection, upper 

Also cited as threatening the desert tortoise's 
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respiratory tract disease, and predation on juvenile desert 
tortoises by common ravens (Corvus corax). 

According to Desert Tortoise Habitat Management on Public 
Lands; A Rangewide Plan (Spang et al. 1988), BLM classified 
desert tortoise habitat into three categories based on: 
1) Importance of the habitat to maintaining viable 
populations; 2) resolvability of conflicts; 3) desert tortoise 
density; and 4) desert tortoise population status (stable, 
increasing, or decreasing). The Laughlin flood-control 
project area is located entirely within Category I11 desert 
tortoise habitat. 

The Draft Recovery P l a n  for the Desert Tortoise (Mojave 
Population) (Service 1993) identifies proposed desert wildlife 
management areas (DWMAs) where management actions should be 
undertaken to recover the desert tortoise. 
project lies adjacent to the Piute-Eldorado DWMA. 

The proposed 

On January 19, 1993, a BLM biologist and realty specialist 
walked seven 30-fOOt interval transects across the detention 
basin site. On January 27 and February 1, 1993, an additional 
5.5 miles of zone of influence transects were conducted by a 
BLM biologist in the detention basin area. No tortoise sign 
was observed during the surveys. 

According to Dames and Moore (1992), the project area is 
characterized by creosotebush scrub. Dominant plant species 
present are creosote bush (Larrea tridentata) and bursage 
(Ambrosia dumosa). 
channel is within tamarisk (Tamarix ramosissima) vegetation. 

0 
The southernmost 0.75 mile of the proposed 

Effects o f  the Proposed Action on the Listed Species 

The proposed detention basin and access road will result in 
the long-term disturbance of 53 acres of desert tortoise 
habitat. Construction of the stilling basins, channel and 
parallel road will result in the long-term disturbance of an 
additional 12 acres of desert tortoise habitat. 

Project vehicles or equipment may kill or injure desert 
tortoises that are on the site, or roads adjacent to the site, 
by crushing them or caving in their burrows (Nicholson 1978). 
other desert tortoises may be harassed by removal from the 
project site or adjacent roads. 
BLM to restrict all vehicular traffic to designated areas that 
will be clearly flagged and marked should minimize these 
impacts. 

Additional indirect impacts may occur from noise produced by 
vehicles and equipment (Bondello 1976, Bondello et al. 1979); 
attraction of ravens to the area if trash is not removed 
immediately (Berry 1985, BLM 1990); and capture of desert 

Mitigation proposed by the 
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' tortoises by employees for use as pets. 
lessen the adverse impacts by requiring a litter-control 
program and an education program for all personnel onsite. 

The BLJ4 proposes to 

The Service has determined that this level of impact will not 
reduce appreciably the likelihood of survival and recovery of 
the Mojave population of the desert tortoise in the wild 
because : 

1) The project site is located in low-density desert 
tortoise habitat that is not recommended for 
recovery; 

2) only 65 acres of desert tortoise habitat will be 
disturbed; and 

3 )  impacts to desert tortoises within the project site 
represent a small impact to the Mojave population of 
the desert tortoise when total desert tortoise 
population numbers and geographical extent are 
considered. 

Cumulative Effects 

Cumulative effects are those effects of future non-Federal 
(State, local government, or private) activities on endangered 
and threatened species or critical habitat that are reasonably 
certain to occur during the course of the Federal activity 
subject to consultation. Future Federal actions are subject 
to the consultation requirements established in section 7 of 
the Act and; therefore, are not considered cumulative to the 
proposed action. 

The majority of the land within the project site is under 
public ownership and managed by BLM. The proposed flood- 
control project would provide protection to the city of 
Laughlin by eliminating or reducing the health and safety 
hazards associated with the potentially hazardous runoff from 
the Hiko Springs Wash Basin. Actions on private lands in the 
vicinity of Laughlin may increase due to the flood protection 
provided by the facility. 

Clark County is proceeding with preparation of a long-term 
HCP for an incidental take permit, pursuant to section 
iO(a)(l)(B) of the Act. The application will address take of 
desert tortoises and their habitat from future development 
projects on all non-Federal lands within Clark County and will 
propose mitigation to minimize such impacts. The proposed 
channel will not be constructed for at least 10 years. If 
Clark County completes their long-term HCP before the proposed 
channel is constructed, the terms and conditions o f  the 
incidental take permit will supersede those of the Biological 
opinion on private lands. 

0 
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B iolocyica 1 OD inion 
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It is our Biological Opinion that issuance of a right-of-way 
permit for construction of a flood-control facility near 
Laughlin, Nevada, is not likely to jeopardize the continued 
existence of the threatened Mojave population of the desert 
tortoise. Because critical habitat has been designated for 
the Beaver Dam Slope subpopulation in Utah in 1980, but not 
for the subpopulations in Arizona, California, and Nevada, no 
critical habitat will be destroyed or adversely modified by 
issuance of this permit. 

Incidental Take 

Sections 4(d) and 9 of the Act, as amended, prohibit taking 
(harass, harm, pursue, hunt, shoot, wound, kill, trap, capture 
or collect, or attempt to engage in any such conduct) of 
listed species of fish or wildlife without a special 
exemption. ItHarml8 is further defined to include significant 
habitat modification or degradation that results in death 
or injury to listed species by significantly impairing 
behavioral patterns such as breeding, feeding, or sheltering 
(50 CF'R S 1 7 . 3 ) .  IqHarassB1 is defined as actions that create 
the likelihood of injury to listed species to such an extent 
as to significantly disrupt normal behavior patterns which 
include, but are not limited to, breeding, feeding, 
or sheltering (50 CFR S 17.3). Under the terms of 
sections 7(b)  (4) and 7 ( 0 )  (2) of the Act, taking that is 
incidental to and not intended as part of the agency action is 
not considered a prohibited taking provided that such taking 
is in compliance with the reasonable and prudent measures, and 
the terms and conditions that implement them, as set forth 
below. 

0 

The Service hereby incorporates by reference BLM's 15 
mitigation measures from the D e s c r i p t i o n  of t h e  Proposed 
Action into this incidental take statement as part of these 
terms and conditions. The following terms and conditions 
either specify additional measures considered necessary by the 
Service or modify measures proposed by BLM. Wnere these terms 
and conditions vary from or contradict mitig3tion measures 
proposed under the D e s c r i p t i o n  of t h e  Proposed Action, 
specifications in these terms and conditions shall apply. 
measures described below are nondiscretionary and must be 
implemented by BLM so that they become binding conditions of 
any grant or permit issued to the applicant, as appropriate, 
in order for the exemption in section 7 ( 0 )  (2) to apply. 

BLM has a continuing duty to regulate the activity that is 
covered by this incidental take statement. If BLM fails to 
require the applicant to adhere to the terms and conditions of 
the incidental take statement through enforceable terms that 

The 
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are added to the permit or grant document, the protective 
coverage of section 7(0) (2) may lapse. 

e 
Based on the analysis of impacts provided above, mitigation 
measures proposed by BLM, desert tortoise surveys conducted by 
BLM, and anticipated project duration, the Service anticipates 
that the following take could occur as a result of the 
proposed action: 

1. No desert tortoise may be accidentally injured or killed 
by vehicles or equipment during construction of the 
flood-control facility. 

2. Two (2) desert tortoises may be harassed by removal from 
the boundaries of the project. 

3. An unknown number of desert tortoise eggs may be 
destroyed during construction of the flood-control 
structure. 

4 .  An unknown number of desert tortoises may be taken in the 
form of indirect mortality through predation by ravens 
drawn to trash on the construction site. 

0 5. An unknown number of desert tortoises may be taken 
indirectly in the form of harm through increased noise 
associated with operation of heavy equipment. 

6. A total of 65 acres of desert tortoise habitat may be 
destroyed during construction of the flood-control 
facility . 

Reasonable and Prudent Measures 

The Service believes that the following reasonable and prudent 
measures are necessary and appropriate to minimize take: 

1. Measures shall be taken to minimize mortality or injury 
of desert tortoises due to construction or maintenance 
activities and operation of heavy equipment. 

2. Measures shall be taken to reduce entrapment of desert 
tortoises in the detention basin and open channel. 

3. Measures shall be taken to minimize predation on 
tortoises by ravens drawn to construction areas or by 
unleashed dogs brc-cght to construction areas. 

4. Measures shall be taken to minimize destruction of desert 
tortoise habitat, such as soil compaction, erosion, or 
crushed vegecation, due to construction or maintenance 
activities. 



' 5. Measures shall be taken to ensure compliance with the 
reasonable and prudent measures, terms and conditions, 
reporting requirements, and reinitiation requirements 
contained in this Biological Opinion. 

Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of 
the Act, BLM must comply with the following terms and 
conditions, which implement the reasonable and prudent 
measures described above. 

1. To implement Reasonable and Prudent Measure number 1, BLM 
shall fully implement mitigation measures 1, 2, 3, 4, 5, 
and 7 from the Description of the Proposed Action. 

In addition to B L M f s  mitigation measure I, the following 
shall be added to their measure: 

All desert tortoise burrows located will be 
conspicuously flagged or marked. 
tortoise burrows, and other species' burrows which 
may be used by desert tortoises, will be examined 
with a fiber-optic scope, if necessary, to determine 
occupancy of each burrow by tortoises. 

All desert 

In addition to BLMfs mitigation measure 2, the following 
shall be added to their measure: 

Desert tortoises shall not be placed on lands 
outside the administration of the Federal government 
without the written permission of their landowner. 

In addition to BLM's mitigation measure 5, the following 
shall be added to their measure: 

If a suitable location is not found, desert 
tortoises shall be provided to a Service-approved 
transfer facility. The transfer facility must be 
provided with a 10-day notice that tortoises may be 
delivered. The project proponent will bear all 
costs associated with delivery oE desert tortoises 
to the transfer facility. Each tortoise shall be 
delivered in an individual cardboard box which is 
marked with the date and location of collection, 
Biological Opinion number, and rcBLMrl to distinguish 
these desert tortoises from those collected on 
private lands. 

2. To implement Reasonable and Prudent Measure number 2, BLM 
shall fully implement mitigation measures 6 and 14 from 
the Description of t h e  Proposed Action. 
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3 .  To implement Reasonable and Prudent Measure number 3, BLM 
shall fully implement mitigation measure 3 from the 
Description of the Proposed Act ion .  

To implement Reasonable and Prudent Medsure number 4, BLM 
shall fully implement mitigation measures 8 and 15 from 
the Description of the Proposed Action. 

4 .  

In addition to BLM's mitigation measure 15, the 
following shall be added to their measure: 

Prior to issuance of right-of-way permit, 
BLM shall transfer $21,060.00 into an interest- 
bearing escrow account administered by 
Clark County, as mitigation for  the destruction 
of desert tortoise habitat within the project 
boundaries. 
$324 per acre for long-term destruction of 
65 acres of desert tortoise habitat, but will 
be indexed f o r  inflation based on the Bureau of 
Labor and Statistics Consumer Price Index 
beginning January 1, 1994. These funds shall 
be directly deposited into Desert Tortoise 
Habitat Conservation Fund Number 236-8290 
administered by Clark County for the purpose of 
securing tortoise management areas, habitat 
enhancement, and tortoise research. None of 
these funds shall be used to develop a HCP. 
These funds are independent of any other fees 
collected by the county for desert tortoise 
conservation planning. These funds shall be 
held in an interest-bearing account, and the 
accrued interest also shall be expended on 
desert tortoise conservation measures. 
Proposed expenditures shall be with the 
concurrence of the Service. 

The mitigation rate is based on 

Total payment must be made prior to issuance of BLM 
right-of-way permit for BLM and CCDPW to be in 
compliance with the provisions of the Act. 
if made directly, shall be by certified check or 
money order payable to Clark County, and delivered 
to: 

Payment, 

Clark County 
Department of Administrative Services 
225 Bridger Avenue, 6th Floor 
Las Vegas, Nevada 89155 
(702) 455-3530 

The payment, whether made directly or transferred 
under an interlocal agreement, shall be accompanied 
by a cover letter from the project proponent that 
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identifies the project and biological opinion that 
is requiring the payment, the amount of payment 
enclosed, and the number of the check or money 
order. The cover letter shall also identify the 
name and address of the project proponent, the name 
and address of the Federal agency responsible for 
authorizing the project, and the address of the 
Service office issuing the biological opinion. This 
information will be used to notify the project 
proponent, the authorizing Federal agency, and the 
Service that the payment has been received. 

If development of the surrounding lands has made the area 
surrounding the channel unsuitable for tortoises prior to 
the construction of the channel, the terms and conditions 
shall no longer apply to the 11 acres designated for the 
channel and a refund of mitigation fees will issued to 
the CCRFCD. Such a determination will be made only with 
the concurrence of the Service. Any refunds to CCRFCD or 
the developer shall include principle and interest. 

5. To implement Reasonable and Prudent Measure number 5, BLM 
shall fully implement mitigation measures 10, 11, 12, and 
13. 

0 The reasonable and prudent measures, with their implementing 
terms and conditions, are designed to minimize the anticipated 
incidental take that may result from the proposed action. 
With implementation of these measures, the Service believes 
that no more than 2 desert tortoises may be incidentally taken 
(0 killed or injured and 2 harassed) and 65 acres of desert 
tortoise habitat may be destroyed. If, during the course of 
the action, the level of incidental take identified is 
exceeded, reinitiation of consultation will be required. BLM 
must immediately provide an explanation of the causes of the 
taking and review with the Service the need for possible 
modification of the reasonable and prudent measures. 

Reporting Requirements 

Upon locating a dead, injured, or sick endangered or 
threatened species specimen, initial notification must be made 
to the Service's Division of Law Enforcement, Special Agent 
Edward Dominguez, in Las Vegas, Nevada, at telephone number 
(702) 386-6380. Care should be taken in handling sick or 
injured specimens to ensure effective treatment and care or 
the handling of dead specimens to preserve biological material 
in the best possible state for later analysis of cause of 
death. 
endangered species or preservation of biological materials 
from a dead animal, the finder has the responsibility to carry 
out instructions provided by the Law Enforcement Division to 

In conjunction with the care of sick or injured 
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ensure that evidence intrinsic to the specimen is not e 
unnecessarily disturbed. 

Sick or injured desert tortoises shall be delivered to a 
Service-approved transfer facility in Las Vegas, Nevada, or 
any qualified veterinarian for appropriate treatment or 
disposal. Dead desert tortoises suitable for preparation as 
museum specimens shall be frozen immediately and provided to 
an institution holding appropriate Federal and State permits 
per their instructions. Should no institutions want the 
desert tortoise specimens, or if it is determined that the 
specimen is too damaged (crushed, spoiled, etc.) for 
preparation as a museum specimen, then the specimen may be 
buried away from the project site or cremated. 
the applicant or project proponent shall bear the cost of 
transportation and treatment of injured desert tortoises, 
euthanasia of sick desert tortoises, or cremation of dead 
desert tortoises. 
treated by a veterinarian and survive, they may be transferred 
as directed by the Service. 

If required, 

Should sick or injured desert tortoises be 

Conservation Recommendations 

Section 7(a)(l) of the Act directs Federal agencies to use 
their authorities to further the purposes of the Act by 
carrying out conservation programs for the benefit of 
endangered and threatened species. The term "conservation 
recommendations" has been defined as Service suggestions 
regarding discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species or 
critical habitat or regarding the development of information. 

@ 

The BLM should begin implementation of the Draft Recovery Plan 
for the Desert Tortoise (Mojave Population) on lands under 
their administration. 

In order for the Service to be kept informed of actions that 
either minimize or avoid adverse effects or that benefit 
listed species or their habitats, the Service requests 
notification of the implementation of any conservation 
recommendations. 

Reinitiation Requirement 

This concludes formal consultation on the actions outlined 
in the February 19, 1993, request. As required by 
50 CFR S 402.16, reinitiation of formal consultation is 
required if: 1) The amount or extent of incidental take is 
exceeded; 2) new information reveals effects of the agency 
action that may affect listed species or critical habitat in a 
manner or to an extent not considered in this opinion; 3) the 
agency action is subsequently modified in a manner that causes 
an effect to the listed species or critical habitat that was 
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@ not considered in this opinion; or 4) a new species is listed 
or critical habitat designated that may be affected by the 
action. In instances where the amount or extent of incidental 
take is exceeded, any operations that are causing such take 
must be stopped in the interim period between the initiation 
and completion of the new consultation if any additional 
taking is likely to occur. 

We appreciate the assistance and cooperation of your staff 
throughout this consultation process. If we can be of any 
further assistance, please contact me or Michael Burroughs at 
(702) 784-5227. 

David L. Harlow 

Attachment 

cc: 
General Manager, Clark County Regional Flood Control District, 

(w/atch. ) 
Operations Services Coordinator, Administrative Services, 

Desert Tortoise HCP Coordinator, The Nature Conservancy, 

Director, Nevada Department of Wildlife, Reno, Nevada 
Regional Manager, Nevada Department of Wildlife, Las Vegas, 

Assistant Regional Director, Ecological Services, Fish and 

Chief, Division of Endangered Species, Fish and Wildlife 

Senior Resident Agent, Division of Law Enforcement, Fish and 

Special Agent, Division of Law Enforcement, Fish and Wildlife 

IAS "'tvegAi6;" NevGlr 

Clark County, Las Vegas, Nevada 

Las Vegas, Nevada 

Nevada 

Wildlife Service, Portland, Oregon (AES)  Attn: Richard Hill 

Service, Arlington, Virginia 

Wildlife Service, Reno, Nevada 

Service, Las Vegas, Nevada 

0 

(all w/o atch.) 
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ATTACHMENT A 

DESERT TORTOISE HANDLING AND OVERWINTERING PROCEDURES 

(Note: Much of the information contained herein was obtained 
from Chapter 111, Protocols for Handling Live Tortoises, in 
the Interim Techniques Handbook for Collecting and Analyzing 
Data on Desert Tortoise Populations and Habitats. This 
handbook is a cooperative effort among federal and state 
agencies. Primary editor is Dr. Cecil Schwalbe of the 
University of Arizona, Tucson, Arizona. The information on 
handling tortoise eggs was developed by the Reno Field Station 
in consultation with Dr. Schwalbe, Betty Burge of Las Vegas, 
Nevada, and the Service's Ventura Field Office.) 

1. All desert tortoises shall be handled in a careful 
manner. This includes lifting the animal slowly, fully 
supporting the animal in an upright position, and 
completing various measurements in the minimum amount of 
time. A tortoise can be damaged or die of intestinal 
torsion. If a tortoise must be turne2 over on its back, 
this should be done gently. 
the tortoise over by carefully rolling it over on its 
side to its back, and return the tortoise to the upright 
position by rolling it back in the same direction. 
tortoise shall not be rolled end over end, side over 
side, or spun. 

The fieldworker shall turn 

The 

Tortoises, especially females, may be fatally damaged by 
blows, butting, or overturning, which results in egg yolk 
peritonitis brought on by seepage of egg yolk or breakage 
of shelled eggs into the peritoneal cavity. Handling of 
potentially gravid females shall be done very carefully. 

To prevent hyperthermia, on warm days a tortoise must be 
kept in the shade (of the fieldworker, a pack, other 
equipment, etc.) except during photography. Tortoises 
shall not be weighed, measured, etc. when air 
temperatures exceed 90°F (32OC)  at 1.5 m (4.9 ft) above 
ground unless measures are taken to insure the animal 
does not overheat. Tortoises shall be placed in shaded 
areas during handling, and if the animal is to be held 
for a longer period, it shall be individually placed in a 
sterile cardboard box, placed in a shaded, cool location 
and returned to the site of capture or relocation at 

temperatures exceed 86OF (3OOC). Shie bulb of the thermometer from direct solar radiation and wind when 
measuring temperatures. 



2 .  Because of the threat of Upper Respiratory Tract Disease 
(URTD), all tortoises shall be handled so as to minimize 
the chances of spreading the disease, even if URTD has 
not been documented in a given locality. All personnel 
handling tortoises must be initially t;ained using 
protocols developed by Dr. Cecil Schwalbe of the 
University of Arizona. These protocols will be used to 
minimize the spread of URTD. All personnel handling 
tortoises shall wear disposable latex or plastic gloves 
to prevent transmission of diseases among tortoises. Not 
more than one tortoise shall be handled with each pair of 
gloves. 

All equipment that comes in contact with any tortoise 
shall be sterilized before it is used on another 
tortoise. For example, triangular files for notching, 
calipers for measuring shell length, rules, and other 
equipment should be sterilized by soaking in 95% 
isopropyl or ethyl alcohol for at least 20 minutes before 
using on another tortoise. A 25% solution of chlorine 
bleach may also be used, but bleach is extremely 
corrosive and may damage many types of equipment. Wooden 
rules should not be used; they are difficult to sterilize 
because of the porosity of the wood. Use metal or 
plastic rules instead. 

To avoid sterilizing spring scales or weighing straps 
prior to weighing each tortoise, use individual ltT-shirtlt 
bags, the plastic bags with two handles that are used to 
bag groceries. The handles of the bag can be used to 
suspend the tortoise during weighing. 

The fieldworker's clothes shall be changed completely, 
including shoes, before visiting other tortoise sites. 
Dr. Schwalbe defines a site as follows: "As a general 
rule, a single valley or desert mountain range would be 
considered one site, unless there were special 
circumstances, such a5 URTD confirmed in one part of a 
valley, but not thought to occur in other parts of that 
valley. In such an instance, a change of clothes would 
be necessary before visiting other parts of that valley.lt 
Always visit the site with known occurrence of URTD last 
to minimize the chance of spreading the disease. Vehicle 
undercarriages and tires shall be washed when travelling 
between sites where URTD is known or suspected to occur. 
The fieldworker is not required to wash vehicles if there 
are no confirmed reports of URTD on a study site. The 
fieldworker shall consider that wet soil carrying 
microbes will adhere to vehicles, and such microkes are 
less likely to die before a new study area is visited. 
It is advisable to wash a vehicle after driving in wet 
soil if feasible. 



When transported by vehicle or confined, each tortoise 
shall be contained in a newly-purchased, clean cardboard 
box of an appropriate size. 
after use. 

Boxes shall be discarded 
Tortoises shall never be placed in automobile 

3. 

trunks or on floorboards in an unconfinsd manner. 
Tortoises shall never be placed in the bed of a truck 
over the catalytic converter as this area of the metal 
bed may become extremely hot. 
unattended in vehicles; this measure is intended to 
eliminate accidental mortality caused by overheating. 
Truck beds and floorboards must be padded and travel 
shall be at speeds which eliminate unnecessary 
vibrations. 

Tortoises removed from the project area and released into 
the wild as a result of mitigation measures for this 
project shall not be individually marked, except for 
those hibernating tortoises removed temporarily as 
specified under Procedure number 6 below. 
tortoises shall be marked per Bureau of Land Management 
(BLM) standards (Attachment A - 1 ) .  Tagging is the current 
preferred method for long-term marking and is 
supplemented with photographs and drawings. 
methods should be used to insure that over time the 
tortoise can be properly identified in future years. 

Tortoises must not be left 

These 

All three 

Tagging: Tagging was originally used in 1977 and appears 
to be as effective or better than notching for a long- 
term marking technique. Place a small dot of white paint 
or a small piece of heavy white paper (card stock) on the 
fourth left costal scute; wait for the paint to dry. 
Write the identifying number for that tortoise on the dry 
dot or paper using permanent black ink. Wait for the ink 
to dry and cover the dot or paper and the ink with quick- 
drying clear epoxy. Note that the epoxy shall not touch 
the suture lines between the scutes. Numbers shall not 
be placed in the middle of the scute as this area may be 
sloughed or rubbed depending on the age of the tortoise 
and habitat in which it occurs. 

In addition a photograph (35mm slide) of the carapace and 
fourth left costal scute shall be taken. If possible 
dust off the tortoise with a small brush to remove mud or 
dust from the scutes. Remember the brush must be either 
sterilized or disposed of after each use. Place a small 
piece of white paper (16 mm x 90 mm) on the 'm of the 
shell with information on the study site name%ate, and 
tortoise number. The tortoise shell area and fourth 
costal scute shall fill the slide frame. Drawings shall 
be made showing any anomalies (e.g., extra or missing 
marginal, costal, or vertebral scutes) or injuries ( e . g . ,  
punctures holes from canines, tooth scrapes). 

2 0  



The responsible Federal Agency shall develop its own 
cataloging format to enable it and others to track 
tortoises handled as a result of development projects, 

A standard data sheet should be developed to record the 
following information: 

0 

4 .  

A.  Name of person collecting the animal. 
B. Exact location and date of collection. 
C. The individual number assigned to that animal. 
D. The over-wintering location of the tortoise. 
E. The release site and date of release of the 

animal. 
F. Health condition of the tortoise, including 

measured weight and length at initial capture 
and release. In addition to this infomation 
complete the URTD checklist (Attachments A-2 61 
A-3) .  

G. Photographs of carapace, plastron, and fourth 
left costal scute. 

H. The information specified in 4.A.  through 4 .G.  
must be supplied to the responsible Federal 
agency and the Fish and Wildlife Service 
(Service) immediately after cessation of both 
tortoise clearing and release activities. The 
information shall be provided in the form of a 
report accompanied by data sheets. 

5. Tortoises found actively moving on the surface, and to be 
shall be released between removed from the project site, 

150 and 1000 feet from the outer boundary of the project 
area nearest the capture point. 
shall be placed under a shrub in the shade. Tortoises 
shall be monitored at the release site until they are 
exhibiting normal behavior. Should the capture occur 
late in the day so the animal will not have sufficient 
time to find a suitable burrow for the night, the 
tortoise shall be placed in a clean cardboard box as 
described above and held in an appropriate place safe 
from predators and danger of hyperthermia, until release 
can occur in the morning. 

Relocated tortoises 

6. If tortoises found in burrows, and to be removed from the 
project site and released into the wild, are removed from 
burrows between November 1 and March 15, they shall be 
transported in cardboard boxes to the approved over- 
wintering site. Each tortoise shall be placed in an 
artificial burrow within a fenced enclosure with one 
tortoise per enclosure. Each enclosure must be separate 
from adjacent pens so that one tortoise can not place its 
head or limbs through the fence and physically contact a 
tortoise in an adjacent enclosure. Fencing does not need 
to be buried but shall be stable enough to preclude 
escape. 

21 



The main chamber of the burrow shall be constructed of 
plywood and the roof placed approximately 2.5 feet below 
the soil surface. The burrow's tunnel shall be eight to 
10 feet long with a gentle slope (e.g., about 4:l). The 
tunnel shall. be stabilized on the top with PVC pipe cut 
in half. 
diameter and soil shall be used to adjust tunnel to 
tortoise size. 
burrow, the entrance of the tunnel shall be partially 
blocked with loose topsoil. 

The pipe shall be no smaller than 15 inch in 

After placement of the tortoise in the 

ed 

If any tortoise excavated is underweight, as determined 
by comparison to regressions developed by Dr. Michael 
Weinstein for the tortoises at the Honda project, the 
tortoise shall be placed in a room at a temperature of 
908 to 100°F and allowed to soak in fresh water for two 
to three hours. 
tortoise shall be cooled to hibernation temperature 
slowly and placed in an artificial burrow. 
procedure shall be implemented only by persons instruct 
in this manner of treatment. 

Beginning in February, activity of the tortoises within 
the artificial burrows shall be monitored to determine an 
appropriate release time. Tortoises shall be released in 
the morning hours when temperatures are conducive to 
activity.. The appropriate time for release will probably 
occur in the 

Each tortoise shall be released between 150 and 1000 feet 
from the outer boundary of the project area nearest the 
capture point. 
a shrub in the shade. 
temperature that is suitable for activity, with 
reasonable expectation that the temperature will remain 
within the tortoise's thermal preference long enough for 
the tortoise to adjust to its surroundings. 
shall be monitored at the release site until they are 
exhibiting normal behavior. To facilitate this measure, 
each tortoise must be accompanied by one of the approved 
biologists. There shall be no mass releases of animals. 

Tortoise eggs shall be moved to artificial nests either 

receive special training in the procedures outlined 
below, but such training can be obtained after a nest is 
actually found. If this is done, the nest shall be 
carefully covered with soil so as not to move the eggs 
and protected until on site training is provided. The 
responsible Federal agency shall ensure that this 
training is made available. 

After rehydration and drying, the 

This 

third week of March. 

Released tortoises shall be placed under 
Releases shall occur at a 

Tortoises 

7 .  
in the wild or at an approved facility. Biologists nust 



Any nest that is found shall be carefully excavated by 
hand at a time of day when the air temperature 6 inches 
above the ground is approximately equal to the soil 
temperature at egg level. Immediately upon finding a 
nest, large tool use shall be discontinued and the nest 
excavated by the biologist using his o r  her hands. 
Before disturbance of nest contents, each egg shall be 
gently marked with a small dot on the top using a felt- 
tipped pen to establish the egg's orientation in the 
nest. In handling nest contents, eggs must be maintained 
in this orientation at all times. Because egg shells 
become extremely fragile in the last few weeks before 
hatching, special care shall be taken with eggs found 
from August to mid-October. Because these eggs are very 
fragile, some may break during handling. This will be 
lethal to egg contents. Such an accident can be expected 
to occur until techniques are developed to avoid this 
type of incident. Broken eggs shall be buried nearby and 
left in the field, or the contents preserved and provided 
to qualified researchers. 

The biologist shall measure and record the depth of the 
nest below the soil surface, the location of the nest in 
relation to any adjacent shrub (i.e., whether on the 
north, south, east, or west side of the shrub), the 
species of shrub and its approximate foliage volume, and 
the soil type. Place approximately one inch of soil from 
the nest area in a bucket and carefully transfer the eggs 
to the bucket, maintaining egg orientation. Cover the 
eggs with soil that is free of cobbles and pebbles, to a 
depth equivalent to that in the original nest. 

0 

If good tortoise habitat is available in the general 
area, the eggs shall be relocated between 150 to 1,000 
feet from outer boundary of the project site. 
nest with the same depth, orientation, location in 
relation to a specific shrub species, and in the same 
soil type as the original nest. Carefully transfer the 
eggs, maintaining their original orientation, to the new 
nest. The eggs shall be replaced so that they touch one 
another. Gently cover with soil from which cobbles and 
pebbles have been removed so that all the air spaces 
around the eggs are filled. Relocated nests in the wild 
shall be monitored by a qualified biologist. 
monitoring program shall be developed in consultation 
with the Service. 

Prepare a 

The 

If a suitable site for a new nest is not available in the 
wild, the eggs shall be prepared for incubation in a 
suitable holding facility. 
in a bucket and transfer the eggs to the bucket using the 
technique specified above, making sure the eggs are 
touching one another. 

Place a small amount of soil 

Carefully fill the bucket to the 
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depth of the original nest, but leave the top of the soil 
layer 3 inches below the rim of the bucket so that future 
hatchlings cannot escape. Bury the bucket in soil in a 
safe location at an approved holding facility. 

The biologist shall record in detail all the procedures 
used in moving eggs. 
eggs at a facility shall maintain a record of where the 
eggs were found, method of incubation, length of time and 
conditions under which the eggs were incubated, 
observations of eggs during the incubation period, 
information about hatchling health and behavior, and 
disposition of the hatchlings. 

Personnel caring for incubating 

8 .  Should any deviation from the procedures outlined above 
be necessary, the approved biologist shall contact the 
Fish and Wildlife Service as soon as possible. 

9. A final report, containing all the information noted 
above and including release information, must be supplied 
to the Service and the responsible Federal agency within 
one month of the final releases or disposition of 
tortoises. 
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ATTACHMENT 1 

HIKO SPRiNGS WASH DETENTION 
BASIN PROJECT 

PROJECT DESCRIPTION 

a. mckaround: Hiko Springs Wash originates in the Newberry Mountains 
west of Laughlin and drains easterly and southerly into Laughlin Bay on the 
Colorado River, Upper portions of the 20-square-mile basin include rough, 
mountainous terrain which drains through narrow canyons onto a broad 
alluvial fan on the east side of the Newberry Mountains. The upper 

watershed is predominantly public land (NPS, BLM) whereas the lower 
portions (generally two miles north of the river) have considerable 
residential, commercial, and resort development. 

The wash is sublect to flash flooding and, as such, FEMA has recently 
established 1 00-year flood boundaries for the Hiko Springs Wash basin. 
Considerable flooding of private and public lands is indicated by the FEMA 
flood map (Figure 4). 

The control of flooding on Hiko Springs Wash has been the subject of 
several investigations for Clark County by J. M. Montgomery Consulting 
Engineers (1986) and Boyle Engineering Corporation (1 989). Eased on 
these investigations, a flaod control facilities plan was developed to include 
the following major features (see Figure 3): 

o A 1,600 acre-foot detention basin on Hiko Springs Wash (solely on 
BLM land) designed to reduce the 100-year peak flow from 8,500 to 
1,000 cfs. The detention basin will include a IW-year capacity 
outlet works and an BOO-foot long emergency concrete spillway 

designed to pass the probable maximum flood. The ernbankrilent 
will consist of compacted earth fill lined with soil cement lining on 
both upstream and downstream faces (Figures 5 and Sa). 

---- 



.. 

A 

b. 

o A concrete-lined channel, originating at the detention basin outlet, 
and extending 2.25 miles downstream. Four or five bridge 
structures and 10 energy-dissipating stilling basins will be 
incorporated into the channel design. 

o An outfall and energy dissipation structure will convey the flood 
waters into the Laughlin Bay area of the Colorado River. 

The detention basin, which is the subject of this permit application to BLM, 
is described in more detail below. 

Re. s ize, and Ceaa I Descriotipn: The proposed right-of-way for the 
detention basin includes approximately 1 Q0.6 acres as described in the 
Legal Description (below) and as shown on Figure 2. The dam 
embankment will be approximately 70 feet above existing ground, 375 feet 
wide, and 1,200 feet long. The excavated pond will encompass an area of 
about 50 acres. Access will be by a graded road extending north westerly 
from the intersection of the Davis Dam - Needles Highway and Desert 
Drive. 

&pl Description 

A portion of land lying within Sections 16 and 17, Township 32 South, 
Range 66 East, M.D.M., Clark County, Nevada more particularly described 
as follows: 

Commence at the south 1/4 corner of Section 16, being a point on the east 
right-of-way (now) line of Davis Dam - Needles 'Iurtioff Road; therrce 
North 89O50'28" West along the south section line of Section 16 a distance 
of 169.81 feet to the POINT OF BEGINNING, being a point on the West 
ROW line of said road; thence North 89O50'28" West along the South 
section line of Section 16 a distance of 2479.16 feet to the Southwest 
corner of Section 16; thence North 89O50'28" West, a distance of 500.00 
feet; thence North 13°30'25" West, a distance of 600.00 feet; thence North 
40O23'27' West, a distance of 861.73 feet; thence North 30°04'25" East, 3 

distance of 1530.00 feet; thence South 46O16'26" East, a distance of 



C. 

d. 

8. 

f. 

3575.00 feet; thence South 89°50'28" East, a distanco of 341.59 feet; to a 
point of intersection with 8 non-tangent curve along the west ROW line of 
Davis Oam - Needles Turnoff Road; said curve having a local tangent at the 
beginning point which bears South 10°44'59'' West, a radius of 1075.00 
feet, a central angle of 05?2258", and a long chord which bears South 
08%3'30" West a distance of 100.96 feet; thence Southerly along the arc of 
said curve to the left, being the West ROW line of Davis Barn - Needles 
Turnoff Road, a distance of 101.00 feet to the curve's end, and the POINT 
OF BEGINNING; Containing 100.62 acres of land, more or less. 

D p e s  of Construction Equipment: Project will employ a variety of heavy 
equipment, including: 0-7 and 0-9 cat, scrapers, rollers, front-end loaders, 
graders, dump trucks, cement trucks, and water trucks. Basin will be 
excavated by ripping and scrapping with much of cut material used to 
construct the earthen embankment dam. The embankment will be 
constructed in compacted lifts and treated with soil cement to form a 
water-tight, stabilized facing both upstream and downstream (Figure 5). I t  
is anticipated that cut and fill volumes will be approximately equal, thereby 
precluding the need for stockpile areas. 

ace Disturbance: Permanent surface disturbance will occur over a 70- 
acre area including the sediment basin, embankment, outlet works, 
channel, and access roadway. Vegetation will be entirely removed from 
these areas. The 6002 channel below the dam will require a 100-foot-wide 
[+_) ROW to incorporate access roads and fencing. 

Gonstruction Timetable: Construction schedule unknown at present, but 
could commence in late 1991. Anticipated duration of project is eight 
twelve months, 

Interrelated Projects; Design of embankment dam (when completed) must 
be approved by Nevada State Engineer. Downstream flogd control 
improvements on private land (primarily channels) are proposed for 
funding by a Special Assessment District which is presently (May, 1991) 
being formed. Basin, channel, and outfall to Colorado River will be 
permitted under "404 Program" administered by the Sacramento Office of 
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the U. S. Army Corps of Engineers. The initial application to the Corps is 

presently being prepared. 

Surrounmi, Land U a  - A map showing extsting and proposed land use in 
the project area is provided in Figure 6. 

aandard O m  ratina Procedures: Measures for mitigating environmental 

impacts include all provisions of recently-enacted regulations for 
preservation of the desert tortoise; and any other historic archeological, or 
environmental requirements resulting from studies and assessment work 
done by the County under the M8mOfandUm of Agreement to be 
negotiated with BLM if the Special Improvement District is successfully 
formed. 

(----------- 





Gwner: Clark County Dept. of Public Works 
Project: Hiko Srpings Wash Detention Basin 

Project No.: 25574.400 File No.: 
Title: Flood Frequency Information - 2, 10,30, and 1 OO-year 

Peak Peak Peak Peak 
Frequency Depth * Inflow Oufflow Stage Storage 

2 0.96 175 123 1009.39 24 
10 1.95 1628 448 1026.61 243 
50 3.89 6236 778 1064.94 1173 
100 4.58 8282 850 1 076. I 2 1580 

(Y r) (in) (cfs) (cfs) (fi) (ft) 

Date: 0711 2/96 
Checked By: 

Date: 

Precipitation depths were adjusted on the 2-yr and 10-yr HEC-1 models to obtain peak inflow runoff values 
approximately equal to those recognized by FEMA. 
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: I 
t FLOOD HYIROGRAPH PACMGE I H E C - I 1  t 
t SEPTENBER 1990 : 
t VERSIOM 4.0 t ~ ~~ 

t 
RUM BATE 07/11/1996 TIRE 17:IP:tl 1 

t U.S. A R N l  CORPS OF EMGIMEERS 1 
I HlBROLOGIC EWGINEERIMG CENTER t 
1 609 SECUMD STREET t 
t DAVIS .  Cbl lFORMIA 95616 1 
1 (916) 756-1104 l 
1 t 
ttttt:tttttt~C~tll:tttttt(tttttttt(t(tt 

X X X X K X X X X  K X X X X  X 
X X X  X X  X X  
x X X  X x 
X K X X X X X  X X X X  X X X X X X  X 
X X X  X X 
X X X  K X  X 
X X K X X X X X X  X X X X X  X X X  

T H I S  PROGRAN REPLACES ALL PREVIOUS VERSIONS OF HEC-I KMUYM AS HECl (JAM 731, HECIGS. HECIDB. AND HECIKU. 

THE DEFIMIIIOMS OF VARIABLES -RTIIIP- AM8 -RIIOR- HAVE CHAMGED FRON THOSE USED Y I T H  THE 1973-SlYLE I N P U l  STRUCTURE. 
THE DEFIMITIOM OF -A I ISM-  OW RII-CARD MAS CHAMGED U I l H  REVISIONS DAlEB 28 SEP 81. THIS IS THE FORTRAN71 VERSIOM 
HEY OPlIOMS: BAl lSREAK OUTFLOY SUSRERGEKE , SI#GlE EVEMT 14llAGE CALCULAIION, BSS:URIIE STAGE FREOUEEY, 
DSS:REAB TINE S E R I E S  A i  DESIRED CALCULATIOM IMTERVAL 
KIUEAhTIC W E :  ME# F I N I T E  DIFFEREKE ALGORI IHH 

LOSS RA1E:GREEW AND AllPT IWfILlRAlION 



HEC-1 IWUT PAGE 1 

L I N E  

1 
2 
3 
4 
5 
6 
7 
8 
9 '  

10 
1 1  

12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  

26 
27 
28 

79 
30 
31 
32 
:3 

34  
35  
36 

37 
38 
39 
10 
41 

42 
43  
4 4  

ID ...... .I... . .. .I... . .. .3... . . .. 4..... . .5.... , . .6... . . , .7.. . . , . .8.... . . . 9 . .  . .IO 

I D  H I K O  SPRINGS MASH FILE: I O O H I K O  DAVE: 7-22-94 
ID 2 W.fIf@m? 6-HOUR STORR Der CCRFCD HC6DDll  
I $  ' SDN 5, - i ik i f  .7Q 
ID O r ~ p i n i l l r  t rea ted  by Borle Enaineer iao  for  CCRFCD 
ID as Hiko S p r i n o s / U n n i ~ e d  Y i s b  F a c i l i t i e s  Plan.  
ID ltbfis ~odified by TID Sutko Der CCRFCD HC6PDl!, 
ID Edited by Bl i tk  I Vertch for d e s i a n  of H i k o  Spriaas Detention Nasln. 
I1 5 0 0 300 
IN 5 0 0 
ID 5 0 0 
JR PREC .79 

K X  A1 
Ill RUMFF FRDR SUBBASIN A 1  
EA 2 .73  
PB . 
PC ,000 ,020 ,059 .OB0 ,110 ,144 ,150 ,360 ,168 ,171 
PC ,180 ,182 ,187. .190 ,197 ,102 .210 ,220 ,250 ,241 
PC ,250 ,259 .265 ,280 ,290 ,390 ,305 ,309 ,310 , 3 1 7  
PC ,321 ,327 ,333 ,246 ,361 ,381 ,408 ,430 ,477 ,514 
PC ,561 .630 ,710 , 720  ,731 ,752  ,779 ,790 ,795 ,804 
PC ,810 ,820 ,826 ,840 A 5 9  ,889 ,910 ,938 .9bb ,970 
Pi ,974 ,979 ,981 ,983  ,985 ,989 ,990 ,992 ,993 ,996 
PC ,997 ,999 1.00 
1s 0 78 
UD -83  

96 c- w j m ~  w i n  FEMPI inflew ttse& 

111 R A  
til! ROUlE A1 RUMOFF 
RK 2200 ,0364 ,050 

IK 81 
KI! RUNOFF fROB SlJBNASlW El 
EA 1.08 
is 0 83 
UD .97 

K K  RB1 
KA ROUTE El RUMfF 
RI1 15500 ,0503 ,659 

XI B2 
Kl! RURBFF F R O l  SUBBASIN 82 
EA .bl 
LS 0 82 
LID .43 

(1( RNZ 
KR ROUTE 111 RUMFF 
OK 11500 ,0935 ,050 

T R A P  200 25 

TRAP 350 25 

TRAP ZOO 25 



HEC- I  INPUl PAGE 2 

4 5  

46 
47 
98 
49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 
60 

61 
bZ 
63 
64 
65 

66 
67  
68 

6 9  
70 
71 

72 
73 
74 
? 5  
76 

77 
78 
79 

80 
81 
82 
83 
89 

ID,......1.......2.......3 ...... .4  ....... 5 .... ... 6.,.....7,......6 ..... ,.?......IO 

II 83 
K f l  RUNOFF fROl SUBBASIN B3 
RA 2 .5  
1s 0 81 
UD -66 

K K  RB 
KR ROUTE B 
RK 4500 ,0389 .050 TRAP 300 25 

XI( C1 
KR RUNOFF fROR SUBBASIN Cl 
BA 1.91 
1s 0 80 
UD .83 

K K  E2 
KB RUWOFF FRO!! SUBBRSIN C2 

1s 0 19 
UP .94 

Bn 1.68 

K X  t 
KH 
HC 3 

CORII)(I RE, C1, 4 C2 

K K  R C  
KH ROUlf E 
RK 2700 ,9414 ,050 TRAP 300 5 

KK RDI 
111 ROUTE Dl 
RX 5440 ,051 ,050 TRAP 100 50 

XI( D2 

RA .301 
1s 0 I O  
UB .34 

KR R U U O F ~  win SUBBASIN ~2 



HEC-I INPUT PA61 3 

LJWE 

85 
86 
87 
88 
09 

90 
91 
92 

93 
94 
95 

96 
97 
98 
99 

I 00 

101 
I02 
103 

! 04 
105 
106 

107 
1 OB 
109 
110 
111 

112 
113 
114 

!IS 
116 
117 

118 
119 
120 
121 
122 

123 
124 
12s 
126 
127 

IQ.......1.....,,2..,....3.......~..,,...5 ....... 6 ....,.. 7 ..,.,,.8 .... ... 9......10 

K K  D3 
KR RUNOFF FRO! S U l B A S l W  D3 
!A ,753 
1s 0 85 
Ub .46 

K K  D 
KN 
HC 4 

CONBINf RC. RDl, D2, C D3 

ZK RD 
KII ROUTE D 
RK 1600 ,0469 ,950 

K K  E l  
KII RUHDFF FRDR El 
EA ,995 
IS 0 8? 
UD .43 

I f  E 
KR CDRBlNf R9 i El 
HC 2 

K K  RE 
KI! ROUlf E 
RK 2560 ,0364 ,050 

K K  f l  
XR RUNDfF FRDR SUBBASIN F1 
BA 1.08 
1s 0 82 
UD .56 

K1( F 
I N  GOIIltINE Rf 6 F 1  
HC 2 

XI RF 
KII ROUTE F 
R11 3000 ,0467 .050 

K K  61 
KR RUI(DFf FROR SUBBASIN 61 
!A 1.36 
1s 0 83 
U9 .b2 

K K  62 
111 R U W F  FROII SUBBASIN 62 
11 1.02 
1s 0 I1 
U9 .47 

TRAP 300 15 

lR1P 300 50 

I R A P  300 50 



HEC-1 INPUT P66E 4 

L l w E  

128 
129 
130 

131 
132 
133 

134 
135 
136 
137 
138 

139 
190 
141 
142 
143 

144 
145 
146 

197 
198 
149 

150 
151 
152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
I63  
169 
155 

166 
161 
168 
169 

ID.., ..., 1 ....... 2..,....3 ....... 4.......5.......6.,.....7.....,..8....,..9......10 

K K  6 
KH C O N B I N €  RF, 61, I 6 2  
HC 3 

X X  A6 
KR RUUTE 6 
RK 2600 ,0346 ,050 

XK H2 
1N RUMFT F R O l  SUIBASIN H2 
BA ,373 
1s 0 90 
UD .24 

111 H 
IN 
HC 3 

CONBIN R6. H l  i H2 

X X  RH 
Kll ROUTE H 
RK 9400 ,058) ,070 

K K  I 1  
11 
BA 1.35 
IS 0 89 
UD .55 

RUMf f FROB SUBBAS1 W 11 

K K  R I  
KH ROUTE I 
RK 10000 ,0410 ,050 

TRAP 300 5 

lRAP 75 5 

TRAP 400 50 

K X  J1 
111 RUMfF FROR SUBBASIN Jl 

1s 0 75 
Ul .41  

in ,197 



HLC-1 INPUT PAGE 5 

L l w l  11.. ..... 1.. ..... 2 ....... 3... .... I . . . ,  ... 5...... .6..,. ... 7.......8.... .. . 9 . . .  .. .lo 

I70 XI( 

171 ill 
172 in 
175 In 
174 110 
175 RS 
176 SV 
177 SV 
178 S I  
179 SE 
180 SI 
111 ss 
182 22 

5ET B 
5 L T E W ~ I O N  BASIN S I T E  

S~Illwar elevatio~ of 1077.5 fl.: 62' dia. lor-level o u t l e t  p i w ;  
storaoe c a p a c i t y  of 1636 a c  11. 

1 
1 SlOR - I  
0 2.68 27.13 75.75 141.59 216.52 299.74 393.04 497.42 612.84 

738.50 873.92 IQ10.86 1174.58 1343.32 1531.69 1746.05 1988.34 
1002 1005 1010 1015 1020 1025 1030 1035 1040 1045 
1050 1055 1060 1065 1070 1075 1080 1085 

1007.5 20.97 A1 . 5  
1077.5 550 2.939 1.5 

. .. -. . . . . . . .  - ... -..- - .~ .......... ...... ....... 
~ 



t1ttttttftt1t1?tttttt11tt::11ttt?1~tt:t$t 
I 1 
t FLOOD HIDROGRAPH PACKAGE (HEC-11 t 
t SEPlEnBER 1990 t 
8 VERSION 9.0 t 

t 
RUN DATE 07/11/1936 T I R E  17:59:21 t 

I I t t t I t ? ~ I I t ~ t t I t I t ~ ~ t t ~ D t ? ~ I I t I ~ t I ~ I ? t  
t I 
t U.S. ARRY CORPS OF E N G I M E R S  t 
t H Y D R O L O Q I C  EWGINfERING CENTER 8 
1 609 SECOND STREET t 
1 DAVIS, CALIFORNIA 9 5 6 1 6  t 
1 (916) 7 5 6 - 1 1 0 4  1 
t t 
t t t 1 t t t ~ t t l t t t t ~ ~ t t ? ~ t : I ? ? : ? t ? : t t ~ t : l I l  

H I X O  SPRINGS MASH F I l E :  lOOHIKO DATE: 7-22-94 
2 YEAR FIIERUENCI 6-HOUR SlORI I  Der CCRFCD HEIDDH 
SDN 5 ,  D R R f  . 7 9  
Oripinillv crealed by Borle Eaoineerios for CCRFCD 

i s  Hiko SDriops/linna#ed Mash facilities P h .  
TLAGs rodified by Ti# Satto Der CERFCD HCIBDII. 
E d i t e d  B Y  Black I Veattb for  design of Hiko  Serines Detention Basin, 

io 10 'JUTPUT CCNIROL V l R I A S L E S  
!PRNT 5 PRINT CONTROL 
IPLUT 0 ?LO1 CONlROl  
OSCAL 0. HYDROGRRPH PLOT SCALE 

I T  HYBROGRAPH TIBf M T A  
Y N l N  5 RIHUTES I N  C O A P U l d l l O N  I N ~ E R V A L  

I D A T E  1 0 STARTIN6 DATE 
I T I A E  0000 STARTING T l A E  

N8 300 NUIIBER OF HIDROGRAPH DRDINATES 
NDDATE 2 0 I N D I N 6  DAlf  
MDTlAE 0 0 5 5  E N D M  lME 
ICLNT 19 CENTURY HARI  

C 3 Y P U T ~ T I O N  INTERVAL .OB HOURS 
TOTAL T l A E  BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE A R M  SOUARE nm 
P R E C I P I l A l l U W  DEPTH INCHES 
LENGIH, ELEVATION FEET 
FLOY CUBIC FEET PER SECOND 
STBRB6f VOlUHE ACRE-FfET 
SURFACE AREA ACRES 
TEHPERATURE DEGREES FAHRENHEIT 

JP 

JR 

I IULTI -PLAN OPTION 
NPLAN 1 NUHBER Of PLANS 

HULTI -RATIO  OPTION 
R A T I O S  OF P R E C l P I l A T I O Y  
.79 

l?l fDKRU1 - YYTON RAPHSON FAILEDfIXED POINT IlERITlON USED - I T E R A T I O K  1 



ttttttttt1tttt 
t t 

166 X K  8 J t  
1 t 
t t t t t t t t t t t l t t  

169 KO OUTPUl CONTROL VARIABLES 
IPRNT 1 PUINT CONTROL 
IPLOT 0 PLOT C O W N O L  
OSCAL 0. YIDROEUAPH PLOl SCALE 

168 HC #YDROGRAPH C O R B I N A T I O N  
ICOAP 2 M R B E R  Of HIPRUGRIPHS 10 COllBlNE 

HYDROGRAPH A T  ST4T IOW J 
SUR Of 2 HYDROGRAPHS 

PLAN 1. R A T I O  = .79 

~ ~ 1 t ~ t t t t $ t ~ t l t l l ~ $ $ ~ l $ t l ~ t ~ t ~ ~ l ~ ~ ~ ~ ~ ~ ~ l ~ t ~ ~ 1 ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ l ~ t ~ ~ ~ ~ l ~ ~ ~ l ~ ~ ~ ~ t l ~ t ~ t l ~ l ~ ~ ~ 1 J ~ ~ ~ ~ t i 1 ~ t ~ ~ t ~ l ~ l ~ ~ t ~ ~ ~ l ~ ~ ~ ~ ~  
t 1 8 

DA RON HRAN ORD t DA I D S  HRnN ORB f L a Y  ! 9R !IO11 HRIN 893 FlOY t D1 AON HR## 9RD f l O Y  
I t a 

1 0000 1 0, t 1 0615 36 172. 1 1 1230 151 21. t 1 1845 226 4. 
1 0005 2 0, t 1 0620 77 167. t 1 1235 152 21. t 1 I850 227 4. 
1 0010 3 0. t 1 0625 78 162. t 1 1240 153 20. t 1 1855 228 4. 
1 0015 4 0. 1 1 0630 79 156. t 1 1245 154 20. I 1 1900 229 9.  
1 0020 5 0. t 1 Ob35 80 150. 1 1 1250 155 19. I 1 1905 230 4. 
1 0025 6 0. t 1 0640 81 145. t 1 1255 156 19. 1 1 1910 231 4. 
1 0030 7 0. t 1 0645 82 141. 8 1 1300 157 18. t 1 1915 232 4. 
1 0035 8 0, t 1 0650 83 136. I 1 1305 158 18. 4 1 1920 233 4. 
1 0040 9 0. 1 1 0655 84 132. t 1 1310 159 17. t 1 1925 234 3. 
1 0045 10 0. t 1 0700 85 127. t 1 1315 160 17. t 1 1930 235 3, 
1 0050 I 1  0. t 1 0705 86 121. 8 1 1320 161 16. t 1 1935 236 3. 
1 0055 12 0. t 1 0710 87 116. t 1 1325 162 16. t 1 1940 237 3. 
1 0100 13 0. t 1 0715 88 110. t 1 1330 163 15, 1 1 1945 238 3. 
1 0105 14 0. t 1 0720 89 104. t 1 1335 164 15, t 1 1950 239 3. 
1 0110 15 0. t 1 0725 90 99. t 1 1340 165 14.  t 1 1955 240 3. 
1 0115 16 0. t I 0730 91 95. 8 1 1345 166 1 4 ,  t 1 2000 241 3. 
1 0120 17 0. 1 1 0735 92 91. t 1 1350 167 14. 1 1 2005 242 3. 
1 0125 I8 0. t 1 0740 93 88. t 1 1355 168 13. t f 2010 243 3. 
1 0130 19 0. t 1 0745 94 85. t 1 1400 169 13. 1 201s 244 3. 
1 0135 20 0. 1 1 0750 95 84. t I 1405 170 13,  1 1 2020 245 3. 
1 0140 21 0. t 1 0755 96 83. t 1 1410 171 12. t 1 1025 246 3, 
1 0145 22 0. t 1 0800 97 82. t 1 1415 172 12. t 1 2030 247 3. 
1 0150 23 0. t 1 0805 98 82. t 1 1420 173 12. t 1 2035 248 3. 
1 0155 29 0. t 1 0810 99 81. 1 1 1425 174 12. 1 1 2040 249 3. 
1 0200 25 0. t 1 0815 100 80. 1 1 1430 175 11. t 1 2045 250 3, 
1 0205 26 0. 1 1 0820 101 73. t 1 1435 1 7 b  11. t 1 2050 251 3. 
1 0210 27 0. t 1 0825 102 77. t I 1440 177 11. 1 1 2055 252 3. 
1 0215 28 0. $ 1 0830 103 ?5. t 1 1445 178 11. t 1 2100 253 3. 
I 0220 29 0. t 1 0835 104 73. t 1 1450 179 10. t 1 1105 254 3. 
1 0225 30 0. 1 1 0840 105 70. 1 1 1455 180 10. t 1 2110 253 3. 
1 0230 31 0. a 1 0845 106 67. t 1 1500 181 10. t 1 2115 256 2.  
1 0235 32 0. 1 1 0850 107 65. t I 1505 182 10. 1 1 2120 257 2. 
1 0240 33 0. t 1 0855 108 62. t 1 1510 183 9. 1 1 2125 258 2. 
1 0245 34 0. 1 1 0900 109 39. 1 1 1515 184 9. 8 1 2130 259 2. 
1 0250 35 0. t 1 0905 110 51. t 1 1520 185 9. t 1 2135 260 2. 
1 0255 36 0. 8 1 0910 111 55. t I 1525 186 9. t 1 2140 261 2. 
1 0300 37 0. 1 0915 112 52. 1 1530 187 9. t 1 2145 262 2. 
1 c y '  l a  4 ,  i ' 00'0 J "  \? ,  t ' 1 5 1 q  ',PS P. 8 ! "!!E ?53 _ I  

7 

I ~ __ - -  -- _ -  _ _  - - - -  



1 V J  Y V  d .  4 1 UYJU 1 1 3  90 .  I 1 1 1 9 J  17v 0 .  * 1 L L V Y  L U 9  L .  

1 0320 41 0. t 1 0935 116 44. 4 1 1550 191 8. t 1 2205 266 2. 
1 0325 4 2  0. t I 0940 117 43. 1 1 I555 191 8. 1 1 2210 267 2. 
1 0330 43 0. t 1 0945 118 41. t 1 1600 193 8. t 1 2215 268 2. 
1 0335 44 0. t 1 0950 119 39. 8 1 1605 193 7. t 1 2220 269 2. 
1 0340 45 0. t 1 0955 120 38. 1 1 1610 195 7. a 1 2225 270 2. 
1 0345 46 0. t 1 1000 121 36. 1 1 1615 196 7. t I 2230 271 2. 
I 0350 47 0. 1 1 I005 122 35. t 1 1620 197 7. 1 1 2235 272 2. 
1 0355 48 0. t 1 1010 I23 33. t 1 lb25 198 7. t 1 1240 273 2. 
1 0400 49 0. 1 1 1015 124 32. t 1 1630 199 7. t 1 2245 274 2. 
1 0405 50 0. t I 1020 125 31. 1 1 1635 200 7. t 1 2250 275 2. 
1 0410 51 0. t 1 1025 126 30. t I 1640 201 6. I 1 2235 176 2. 
1 0415 52 0. t 1 1030 127 29. t 1 1645 202 6. t 1 2300 277 2. 
1 0420 53 0. 1 1 1035 f28  28. t 1 1650 203 6. t 1 2305 278 1 .  
1 0925 54 0. t 1 1040 129 27. t 1 1655 2OQ 6. t 1 2315 279 2. 
1 0430 55 0. 1 1 1045 130 27. t 1 1700 205 6 .  t 1 2315 280 2. 
1 0435 56 0. 1 1 1050 131 28. 1 1 1705 206 6. t 1 2320 281 2. 
1 0440 57 0. t 1 1055 132 28. t 1 1710 207 6. 1 1 2325 282 2. 
1 0445 58 0. t 1 1100 133 31. t 1 1715 208 6, t 1 2330 283 2. 
1 0450 59 0. t 1 1105 134 32. t 1 1720 209 5. I 1 2335 281 2. 
1 0455 60 1. I 1 1110 135 34. t 1 1725 210 5. t I 2390 285 2. 
1 0500 61 5. I 1 1115 136 39. t 1 1730 211 5. t 1 2345 286 2. 
1 0505 62 18. t 1 1120 137 33. t 1 1735 212 5. a i 2350 287 2. 
1 0510 63 36. t 1 1125 138 32. t 1 1740 213 5. t 1 2355 288 2, 
I 0515 h4 51. t 1 I130 139 31. t I 1745 219 5' t 2 0900 289 2. 
1 0520 65 62. 8 1 I135 190 30. t I 1750 215 5. t 2 0005 290 2. 
1 0525 66 '15. t f !130 141 29. t 1 1755 216 5. t 2 OOfO 291 2.  
1 0530 67 91. 1 1 1195 142 28. 1 1 1800 217 5. t 2 0015 292 2. 
1 0535 68 196. t 1 1150 143 27. t 1 1805 218 5. t 2 0020 293 I .  
1 0540 69 117. 1 1 1155 144 26. t 1 1810 219 5. t 2 0025 294 1. 
I 0545 70 129. t 1 1200 145 23.  1 1 1815 210 4. t 2 0030 295 1. 
I 0550 71 133, 1 1253 146 25. t I I820 221 4. $ 2 0035 296 I .  
1 0555 72 1 4 9 .  1 1 1210 147 24. t 1 1825 222 4. 1 2 0040 297 1. 
1 0600 73 166. t 1 1115 148 23. t 1 1830 223 4. t 2 0045 298 1. 
1 0605 79 174. t 1 1220 149 23. * 1 1835 124 4. 1 2 0050 299 1. 
1 0610 75 175. * 1 1225 150 22. t 1 1840 225 4 ,  t 2 5055 300 1. 

t t t 
t t t t t t t t t t t t t ~ t t t t t t ~ t i t t t t i ~ t t ~ t t t t t ~ t i i t t t i i t ~ t t t i t t t t ~ t t t t t t ~ ~ t t t ~ t t t t t t ~ ~ t t t t t t t t t ~ t t t t t t t t t t t t t t t t t t t t t ~ t t t t t t ~ t t ~ t i t ~ ~ t t t t ~ t ~  

PEA( fL0Y T I E E  fkX: NUH hVERA6f FLOY 
i C f S l  ( H R I  $-HI! 29-HR 7?-HR 24.92-HR 
175, 6.17 (CFS! B? , 25. 74 I 24 * 

IIWCHESI ,040 ,043 ,049 ,049 
(BC-fTI 41. 50, 50. 50. 

C U A U l A l I V l  M E A  : 19.17 5R AI 

tttttttttttttt 
I t 

170 IIX f NJ B I 
t t 
1tttttttttttlt 

114 KO OUTPUT CONTROL VARlMlES 
SPRMT 1 PRIM1 COMlROl 
IPLOT 0 PLOT CONTROL 
RSCAL 0. HYDR06RAPH PLOT SCALE 



. l i  1(3 5 ! u~K!'ZElIlTfl6- 
NSTPS 1 wnm OF s u m c H t s  

I T Y P  STOR TYPE Of INITIAL CONDITION 

-00 YURlilM6 R AND D COfFfICIEHT 
R S V R I C  -I  .OO INITIAL CONDITION 

X 

176 5 V  SlOR66t .O 1.7 27.1 75.8 191.6 216.5 299.7 393.0 497.4 612,8 
730.6 873.9 1018.9 1174.6 1343,3 1531.7 1746.1 1988.3 

178 SE ELEVAT10W 1002.00 1005.00 1010.00 1015.00 1020.00 1025.00 1030.00 1035.00 1040.00 1045.0C 
1050.00 1055.00 1060.00 1065.00 1070.00 1075.00 1080.00 1085.00 

180 SL LOU-LEVEL OUTLET 
ELEVL 100!.50 ELEI lAT lOW A T  CENTER Of OUTLET 
CARE4 20.97 CROSS-SECTIOML A R E A  
C O N  .61 COEFf ICIENT 
E X P l  .50 E X P O W 1  Of HEAD 

181 SS sPriiw 
CREL 1077.50 S P l L l U A Y  CRESl ELEVATION 

COPY 2.94 U E I R  CDEfFICIENT 
EXPU 1.50 E X P O N M  Of HldD 

S P Y I P  550.00 SPILLYAY Y I D T H  

COHPUTEB OUTFLOY-ELEVATIOI  DBTA 

OUTFLOY .oo .00 169.02 190.92 219.35 257.72 312.36 396.41 542.34 858.32 
E!IVATID# 1002.00 1007,50 1010.21 1010.96 10J2.07 1013.81 1016.77 1012.43 1035.45 1077.50 

OUlfLOY 892.86 1128,77 1764.60 2999.50 5031.27 8059.b3 12281.89 17898.24 15106.23 34109.37 
EtEVATlOl 1077.58 1077.80 1078.18 1078.70 1079.38 1080.20 1081.18 1082.30 1083.58 1085.00 

STORAGE ,OO ?,68 14.90 27.12 29.21 36.30 47.27 69.:9 75.75 99.07 
uu iF ion  , 00 ,OD .00 15?.21 1 6 9 . 0 2  190.92 219.j) ?57.?2 280.95 112.36 

EIEVbTlDW 1002.00 100:,09 i037.59 1010.06 10IC.21 1C10.96 :0:?.?7 1Ci3.9: lOl!.OO 1::5,?? 



1 a i  
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 a 1  
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 a l  1 

#,'" II 

0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 1 1  
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 
0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
0345 46 
0350 47 
0355 48 
0400 49 
0405 50 
0910 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
O C 4 ?  ' a  

v ,  
0. 
0.  
0. 
0. 
0. 
0.  
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
7. 

If. 
16. 
22 I 
29. 
7 ,  . h .  

14,9 1007.5 1 
14.9 1001.5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 I 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 8 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 J 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14,9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
18.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14,9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
15.0 1007.5 $ 1 
15.2 1097.6 t 1 
15,4 1007.6 1 1 
15.8 1007.7 1 1 
16.1 1007.8 t I 
16.6 1007.8 t 1 
17.1 1007.9 t 1 
I ?  i 'C!".' 1 ' 

0845 106 
0850 107 
0855 108 
0900 109 
090s 110 
0910 1 1 1  
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 I19 
0955 120 
1000 121 
1005 122 
1010 123 
1015 124 
1020 125 
1025 126 
1030 127 
1035 128 
1040 129 
1045 130 
1050 131 
1055 132 
1100 133 
1105 134 
1110 135 
1115 136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
1145 142 
1150 143 
I155 144 
1200 145 
1205 146 
1210 147 
1215 148 
1220 149 
1225 130 
1230 151 
1235 152 
1240 153 
1245 154 
1250 155 
1255 156 
1300 157 
1305 138 
1310 159 
1315 160 
1320 161 
1325 162 
1330 163 
1335 164 
1340 165 
1343 166 
1350 I67 
1355 168 
?!f;? 140 

j I .  

88. 
86. 
84. 
82. 
80. 
78. 
76. 
74. 
71. 
69. 
67. 
65. 
63. 
61. 
s9. 
57. 
55. 
53, 
52. 
50. 
48. 
96. 
45. 
43. 
42. 
41. 
40. 
39. 
38. 
38. 
37. 
37. 
37. 
36. 
36. 
35. 
34. 
34. 
33. 
33. 
52. 
31. 
31. 
30, 
29. 
29. 
28. 
27. 
27. 
26. 
25. 
25. 
24. 
24. 
23. 
22. 
22. 
21. 
21. 
20. 
20. 
19. 
19. 
' ? .  

21.5 1008.9 a I 
21.4 1008.8 t 1 
21.2 1008.8 a 1 
21.1 1008.8 t 1 
20.9 1008.7 1 1 
20.8 3008.7 8 1 
20.6 1008.7 t 1 
20.5 1008.6 1 1 
20,3 1008.6 t 1 
20.1 1008.6 t 1 
20.0 1008.5 t 1 
19.8 1008.5 t 1 
19.7 1008.5 t 1 
19.5 1008.4 t I 
19.4 1008,4 1 1 
19.2 1008.4 8 I 
19.1 1008.9 1 

18.8 1008.3 $ 1 
18.7 1008.3 t 1 
18.5 1008.2 1 1 
18.4 1008.2 1 1 
18.3 1008.2 1 1 
18.2 1008.2 t 1 
18.1 1008.1 t 1 
18.0 1008.1 1 1 
17.9 1008.1 1 1 
17.8 1008.1 t 1 
17.8 1008.1 1 1 
17.7 1008,l 1 1 
17.7 1008.1 1 1 
17.7 1008.1 t 1 
17.7 1008.1 1 1 
17.6 1008.1 t 1 
17.6 1008.0 1 I 
17.5 1008.0 1 1 
17.5 1008.0 t 1 
17.5 1008.9 1 1 
17.4 1008.0 t I 
17.4 1008.0 t I 
17.3 1008.0 t 1 
17.3 1008.0 t 1 
17.2 1008.0 1 I 
17.2 1008.0 t 1 
17.1 1008.0 t 1 
17.1 1007.9 t 1 
17.0 1007.9 1 
17.0 1007.9 t 1 
16.9 1007.9 t 1 
16.9 1007.9 t 1 
16.8 1007.9 t I 
16.8 1007.9 1 1 
16.7 1007.9 t 1 
16.7 1007.9 t 1 
16.6 1007.9 1 1 
16.6 1007.8 1 1 
16.5 1007.8 1 1 
16.5 1007.8 1 1 
16.5 1007.8 1 1 
16.4 1007.8 9 1 
16.4 1007.8 1 1 
16.4 1007.8 t 1 
16.3 1007.8 t 1 
'6.1 \0?!.9 t ! 

18.9 1008.3 a 1 

1705 206 
1710 207 
1715 208 
1720 209 
1725 210 
1730 211 
1735 212 
1740 213 
1745 214 
1750 21 5 
!755 216 
1800 217 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 
1845 276 
1850 227 
1855 220 
1900 229 
1905 230 
1910 231 
1915 232 
1920 233 
1925 234 
1930 235 
1935 236 
1940 237 
1945 230 
1950 239 
1955 240 
2000 241 
2005 242 
2010 243 
2015 244 
2020 245 
2025 246 
2030 247 
2035 248 
2040 249 
2045 250 
2050 251 
1055 252 
il00 253 
2105 254 
2110 255 
2115 256 
2120 257 
2125 258 
2130 259 
2135 260 
2140 261 
2145 262 
2150 263 
2155 261 
2200 265 
2205 I66 
2210 767 
2215 268 
? > ? >  ?io ... 

0 .  

8. 
7. 
7. 
7 .  
7. 
7. 
7. 
7. 
6. 
6 ., 
6. 
6. 
6. 
6, 
6, 
6. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
9.  
4. 
9. 
4. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3, 
3. 
3. 
2. 
1 .  

75.3  1 i U l . J  

15.5 1007.6 
15.5 1007,b 
15.5 1007.6 
15.4 1007.6 
15.4 1007.6 
15.4 1007.6 
15.4 1007.6 
15.4 1007.6 
15.4 1007.6 
15.4 1007.6 
15.9 1007.6 
15.4 1007.6 
15,4 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.3 1007,b 
15.3 1007.6 
15.3 1007.6 
15.3 1007.6 
15.2 1007,6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 . 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
is.! 100?.5 



p m  11 J1. i U . 1  1YW.3  4 1 1 3 1 V  i l l  11. 10.1 J V Y l r O  4 1 L l d V  I l l  I .  a , . ,  ,.I)... 

2. 15.1 100705 1 9555 72 59. 19.3 1008.4 t 1 1415 172 17. 16.2 1007.8 I 1 2235 272 
1 0600 73 67. 10.0 1008.5 t 1 1420 173 16. 16,l 1007.8 t 1 2240 273 2. 15.1 1007.5 
1 0605 74 76. 20.7 1008.7 t 1 1415 174 16. 16.1 1007.7 8 1 2245 274 2. 15,I 1007.5 

1 0615 76 93. 21.9 1008.9 t 1 1435 176 IS. 16.1 1007.7 t 1 2255 276 2. 15.1 1007.5 
1 0620 77 99. 22.1 IO09.D I 1 1440 177 15. 16.0 1007.7 1 1 2300 277 2. 15.1 1007.5 0 1 0625 78 105. 22.8 1009.1 t 1 1445 178 14.  16.0 1007.7 t 1 2305 278 2. 15.1 1007,5 

2. 15.1 1007.5 1 0630 79 110. 23.2 1009.2 t 1 1950 179 14. 16.0 1007.7 t 1 2310 279 
1 0635 80 119. 23.5 1009.2 t 1 1455 180 IO. 15.9 1007.7 I 1 2313 280 2. 15.1 1007.5 
1 0640 81 117. 73.7 1009.3 1 1 1500 181 13. 15.9 1007.7 t 1 2320 281 2. 15.1 1007.5 
1 0645 82 119. 23.9 1009.3 t 1 1505 182 13. 15.9 1007.7 t 1 2325 282 2. 15.1 1007.5 
1 0650 83 121. 24.0 1009.4 t 1 1510 183 13. 15.9 1007.7 t 1 2330 283 7. 15.1 1007.5 
1 0655 84 122. 24.1 1009.4 t 1 1515 184 I?. 15.8 1007.7 t 1 2335 284 2. 15.1 1007.5 
1 0700 85 122. 24.1 1009.4 t 1 1520 185 12. 15.8 1007.7 t 1 2340 285 2, 15.1 1007.5 
1 0705 86 123. 24.1 1009.4 t 1 1525 186 I?. 13.8 1007.7 8 1 2345 286 2. 15.0 1007.5 
1 0710 87 122. 24.1 1009.4 8 1 1530 187 I?. 15.8 1007.7 t 1 2350 287 2. 15.0 1007.5 
1 0715 88 121. 24.1 1009.9 t 1 1535 18% 11. 15.8 1007.7 t 1 2355 298 2. 15.0 1007.5 
1 0720 89 120, 24.0 1009.4 t 1 1540 189 11. 15.7 1007.7 t 2 0000 289 2. 15.0 1007.5 
1 0725 90 119, 23.8 1009.3 1 1 1545 190 11. 15.7 1007.7 t 2 000’~ 290 2. 15.0 1007.5 
1 0730 91 117. 23.7 1009.3 t 1 1550 191 11. 15.7 1007.7 1 2 0010 291 2. 15.0 1007.5 
1 0735 92 115. 23.5 1009.3 1 1 1555 192 10. 15.7 1007.7 t 2 0015 292 2. 15.0 1007.5 
1 0740 93 112. 23.1 1009.2 t 1 1600 19J 10. 15.7 1007.7 t 2 0020 293 2. 15.0 1007.5 
1 0745 94 110. 23.2 1009.2 t 1 1605 194 IO. 15.6 1007,7 t 2 0025 294 2. 1 5 J  1007.5 
1 0750 95 108. 23.0 1009.2 t 1 1610 195 10. 15.6 1007,6 t 2 0030 295 2, 15.0 1007.5 
1 0755 96 106. 22.9 1009.1 t 1 1613 196 9. 15.6 1007.6 a 2 003s 296 2. 15.0 1007.5 
1 0800 97 104. 22.7 1009.1 t 1 1620 197 9. 15.6 1007.6 1 2 0040 297 2. 15.0 1007.5 
1 0805 98 102. 22.6 1009.1 t 1 1625 198 9.  15.6 1007.6 t 2 0045 298 2. 15.0 1007.3 
1 0810 99 100. 12.4 1009.0 t 1 1630 199 9. 15.6 1007.6 2 0050 299 2. 15.0 1007.5 
1 0815 100 98. 22.3 1009.0 t 1 1635 200 9. 15.6 1007.6 t 2 0055 300 2. 15.0 1007.5 

t 1 
t t l l t t t t l t t ? l t l t t l t $ $ ~ ~ $ ~ ~ ~ t t $ $ t $ t $ ~ t $ $ t $ $ ~ ~ t ~ ~ ~ ~ $ l t t a ~ t t t t l t t t t ~ t t ~ t t ~ ~ t t ~ ~ t t t $ t t ~ t t t ~ t t ; t ~ t l ~ t t t ~ t ~ ~ ~ l t ~ t t ~ t t l t ~ $  tltttlttttlttt tt  

1 0610 75 85. 21.3 1008.8 t 1 1430 175 16. 16.1 1007.7 1 I 2250 275 2. 15.1 1007.5 

ICFS) I H R )  6-Htl wiil 32-HR 24.92-HR 
:23. 7.08 ICfSI 79. 25. 24. 24. 

IINCHESI ,038 ,099 ,049 ,049 
I A C - F l )  39, 50. 50. SO I 

PEAK STORAGE T I M  

24. 7.08 
(nc - f i )  IHR) 

RAXI f iU f l  AVERAGE STORAGE 
6% 24-HR 72-HR 29.92-HR 

21 * 17. 17. 17. 

PEA1 STALE T IAE n m u n  AVIRAE s v a  
[FEET) (HR)  6-HR 24-HR 72-HR 24.92-HR 
1009.39 7.08 1008.71 1007.89 1007.88 1007.88 



OPERATION 

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH A T  

ROUTED TO 

HIDROGRAPH A1 

- 
4 COIBINED AT 

ROUTED T O  

HYDROGRAPH AT 

HVDROGRAPH AT 

3 CONBIWED AT 

ROUTED TO 

HYDROGRAPH A T  

ROUTED TO 

@ HIDROGRAPH A T  

HYDROGRAPH AT 

PEIK FLOY AM9 STA6E ( E M - O f - P E R I O P I  SURRARI fOR I U I I I P L E  PLAN-RATIO ECOHOAIC CORPUTATIONS 
ftous I W  CUBIC FEET PER SECOND.  ARE^ IN SOUI\RE INES 

T O  PEAK IN HOURS 

S I A I I O N  

Ai 

RA 

91 

RB1 

92 

RB2 

B3 

B 

RE 

Cl 

c2 

C 

RC 

B1 

R b l  

B2 

B3 

n 

GREA PLAN 

2.73 

2.73 

1 .oe 

1 .oe 

.6l 

.61 

2.50 

6.92 

b.?? 

! .91 

1.68 

10.51 

10.51 

.32 

.52 

.30 

.73 

( 1  no 

1 FLOY 
T I l l E  

1 fLOY 
T I N E  

1 FLDY 
T I N E  

1 fLOY 
T i n E  

1 FLOY 
T I N E  

1 FLOY 
T I N E  

1 FLOY 
T I N E  

1 FLDY 
T I M  

1 FLOY 
T I N E  

1 FLOY 
TIRE 

1 f t O Y  
T I N E  

1 FLOY 
T I N E  

1 FLOY 
T I N E  

1 FLOY 
T I N E  

1 fLOY 
T I N E  

I fL0Y 
T I N E  

1 fL0Y 
T I N E  

: r i  ‘12 

RATIOS APPLIED TO P R E C I P I T I T I O W  
R b T I D  1 

179 

14. 
5.50 

14. 
5.83 

24 
5-08 

24. 
7.33 

12. 
5.08 

12. 
6.83 

28. 
5.50 

41 0 

5 .61  

91. 
6.17 

18. 
5.50 

11. 
5.58  

61. 
6.00 

61. 
6.25 

7. 
5.08 

7. 
5.75 

5. 
5.00 

23. 
5.08 

10 



ROUTED 10 RD 12.09 1 fLOY 69 .  
TIllE 6.33 

HYDROGRAPH AT E l  .50 1 fLOY 
TIllE 

20 
5.08 

E 12.58 1 FLOY 
TINE 

71. 
6.25 

ROUTED TO 70. 
6.50 

RE 12.58 1 FLOY 
TIllE 

19. 
5.17 

f l  1.98 1 f l O Y  
TInE 

f 13.66 1 FLOY 
T I A E  

73. 
6.42 

ROUTED T O  RF 13.66 1 fLOY 
T I l E  

73. 
6.67 

HYDROGRAPH A T  61 1.36 1 FLOY 
TInE 

27. 
5.25 

45 .  
4.00 

HYBROGRAPH A T  62 1.02 1 FLOY 
TIRE 

3 CONBIIED A T  6 16.04 1 fLOY 
TInE 

111. 
5.42 

ROUTED T O  R6 16.04 1 fLOY 
TIRE 

110. 
5.50 

HYDROGRAPH A T  H l  .56 1 FLOY 
T I A E  

13.  
5.08 

HYDROGRAPH A T  H2 .37 1 FLOY 
TINE 

33. 
3.67 

3 COARINED l l T  H 16.98 1 FLOY 
T I B E  

129. 
5.17 

ROUTED T O  RH 16.98 1 R O Y  
TInE 

128. 
5.58 

HIDROGIIAPH A T  I1 1.35 1 FLOY 
TINE 

66. 
4,08 

2 COllBlNED AT I 18.33 I FLOY 
T I n E  

176. 
5.33 

ROUTED T O  R I  18.33 1 fLOY 
TInE 

174. 
6.17 

HYDROGRAPH A T  J 1  .85 1 FLOY 
T I R E  

1. 
5.25 

0, 2 COHRINED A T  J 19.17 1 f l O Y  
TIllE 

175. 
6.17 

ROUTED TO DE1 II 19.17 1 FLOY 
T I A E  

123. 
7.18 



s u m r  of r J t a A i i c  w t  - n u s m u n - c u m  ROUTIIIG 
IFLOY IS D I R E C T  RUNOFF MITHOU1 BASE f l O Y )  

INTERP01ATED T O  
COAPUTATION I H T E R V I L  

I S T A P  ELEAENT IT PEAX liRE 10 VOlURE DT PEAX l I B E  10 VOLUIE 
PEAK PEAI 

FOR PLllN - 1 R A T I O .  . 7 9  
R A  5.00 14.41 349.65 .01 5.00 14.39 350.00 0 01 

CONIINUITY SURRARY [ A C - f l )  - J t l f l O Y -  .1823E+01 EXCESS: .OOOOE+OO OUTFLDY: .1826E+O1 BASIN STORAGE. .1832E-03 PERCENT ERROR. -.1 

FOR PLAN 1 R A T I O =  .79 
RBI ring 5.00 24.90 439.48 .07 5.00 23.97 440.00 . 07 

CONTlNUIlY SUBAARI [ A C - f  1) - J N f l O k  .29231+01 EXCESS. .0000E+00 DUTFLOY: .3806E+01 BlSIN SIORAGE: .65141-01 PERCENT ERROR. -32.4 

FOR PLAN : 1 RATIO= .?9 
R B ~  nA# 4.97 12.07 411.55 .OS 5.00 12.01 410,OO .os 

CONTINUITY SUABARY IAC-Fl) - IHLOY. .1320E+01 EXCESS: . O O O O l + O O  OUl fLOY.  .15361+01 BASIN SlORA6E: .1125f-Ol PERCEMT ERROR. -17.3 

FOR PLAN 1 RATIO.  .79 
RB R A N I  4.83 41.07 368.51 .03 5.00 90.89 370.00 .03 

C!JNTINUITY SUAAARY ( A t - f T J  - I t l f lOU.  .1140E+02 EXCESS. .0000E+00 O U T f L O M ~  .11341+02 B A S I N  STORAGE: .55BDE-01 PERCENT ERROR. .O 

FOR PLAN : I R A T I O -  ,?9 
RC nm 9.72 61.03 316.25 -03 5,OO 60.91 375.00 .03 

CONTINUI!Y SUAAARY ( A [ - f l J  - IWLOY. .15401+0? tXCESS: .OOOOE+OO O U 7 f L O Y ~  .153X+02 BASIN STORAGE- .5392E-01 PERCEYT ERROR= -,l 

fOR PLAN = 1 RAIIO: .79 
R D l  BbM 4.91 7.07 342.32 .02 5.00 7.06 345.00 .02 

[ONTJNUITY SUIIBARY I A C - f T 1  - IMflOY. . b 7 6 X + 0 0  EXCfSS= .00OOE+00 OUlFLOY= .6833E+OO B A S I N  STORA61: .BBlB1-01 PERCEMT I R R W  -1.0 

f O R  PLAN = 1 RATIO.  .79 
RD 3.27 ba.62 3 7 6 . ~  -03 5.00 68.52 380.00 .03 

@ COMTINUJTY SUAAARY I A C - T I )  - IllflDY: . I 9 4 6 E + O 2  E X C f S S =  .0000E+04 OUTTlDY= .1944E+02 BASIN STORAGE: .24321-01 PERCENT ERROR. .O 

f O 9  PLAN 1 RATIO:  .79 
nblil 5.00 70.51 388.96 .03 5.00 70.22 390.00 03 



fOR PLAN : 1 RATIO: .79 
Rf NAME 4.43 72.95 397.30 .03 5.00 72,95 400.00 .03 

CONl1NU1lY SUARAR'I IRC-Fl) - l#LDY= .2460E+02 EXCESS: .OOOOf +DO O U l i l U Y ~  .21551+02 BbSlW  STORAGE^ .481OE-O1 PERCENT f R R O R =  .O a 
TOR PLAN : 1 RblIO= .79 

R6 NAME 4.73 JJ0.46 333.20 .04 5.00 110.37 330.00 I O 4  

CONlINUITl SUllllbRT (AC-fI) - IWTIOY. .3517E+02 IXCESS. .0000E+OO OUlflDY. .3511E+02 BASIN SIORAGE: .7313E-01 PERCENT ERROR: .O  

FOR PLAN = 1 RATIO: .79 
RH nna 5.00 128.41 335.81 .04 5.00 128.38 335.00 S O 4  

fOR PMN = 1 R A T I O =  .79 
X I  netiE 5.00 175.24 368.17 .05 5.00 174.39 370.00 .05 

CONllMUllY SUlAARl  I A C - F I )  - l # L O Y ~  ,50641402 EXCIS% .OOOOf+OO OUIflOY: .5012€+02 BbSlN STORASE: .5172f+00 PERCENT ERROR. .O 

@ ttt NORUL END Of HEC-1 ttt 



~tttatttattttlttttataaa1atatatttataa1t1at 
1 1 

FLOOD HYDROGRAPH PACKAGE IHEC-1) 1 
t SE PIE  ABER 1990 t 
1 VERSION 4.0 t 

1 RUN D A T E  07/11/1996 llNE 17:56:13 1 
a '  t 

W 
1 1 
1 U.S. ARNY CORPS OF E N M E R S  
t HYDROLOGIC EL161NEERlf f i  CENTER t 
t 609 SECONI S IREET 1 
t DAVIS. CALIFORMIA 95616 1 
1 ( 9 1 6 )  756-1104 1 
1 a 
tattlaatttt1tltStl~tatta1tat1tttttatt1t 

x x x x x x x x x  xxxxx X 
x x x  x x  X X  
x x x  X X 
xxxxxxx x x x x  x xxxxx x 
x x x  X X 
x x x  x x  X 
x x xxxxxxx xxxxx xxx 

THIS PROGRAN REPLACES ALL PREVIOUS VERSIOMS OF HEC-1 I H Y N  AS HECl ( J A N  731, HICIGS, HECIIB, AND HECIXY. 

IHE D E F l N l l l O H S  OF VARIABLES -R l INP-  AND -RTIOR-  HAVE C H A W )  FRON lHOSE USED Y l l H  1HE 1973-SlYLE INPUT STRUCTURE. 
THE bEflWlllON OF -ANSKI(- OM RN-CARD MAS CHAM618 Y I l H  R E V I S I D S  DATED 28 SEP 81. T H I S  IS THE FORTRAN77 VERSION 
#EM OP11OBS: DANBREAK OUTFLOY SU8NERGflff;E , SIIIGLE EVENT D A N A H  CALCULAlION, PSS:YRITE S1116E F R E P U E C I ,  
DSS:REA9 TIlt S E R H S  A1 DESIRED C A L E U L A l l O N  INTERVAL 
I I INERATIC NAVE: NEY FIWllE b lFFERf#CE ALGORITHN 

LOSS RA1E:GREEN AND ARPT I N F I L T R A T I O N  



HEC-1 INPUT PAGE 1 

LINE 

1 
2 
3 
4 

5 
b 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 

29 
30 
31 
32 
33 

34 
35 
36 

37 
38 
39 
40 
41 

42 
43 
44 

ID ....... 1. ..... .2.......3. ...... 4.......5.. ..... 6.......7. .... . . E  ..... .. 9......10 
ID H I M  S P R I S S  MASH FILE: lOOHII(0 DATE: 7-22-94 
ID 
ID 

L-HOUR STORN Der CCRFCD HCCDDl 

I b  
ID 
I D  
ID 
I! 5 0 0 300 
1w 5 0 0 
I O  5 0 0 
JR PREC .79 

Orieinallr [rested by Borle Enoineerinp for CCRFCD 
as Hiko Sorinos/Unnared Mash Facilities Plan.  

1146s # o d j f i e d  by ljr Sulk0 Der CCRFCD HCCDDA, 
Edited br Ilack C Veatch for desisn of Hiko SDrinos Detention Basin. 

KI A1 
Ill RUMlrF FROll SUBBASIN AI 
JA 2.73 

PE ,000 .020 ,959 ,019 ,110 ,144 ,150 ,160 ,168 ,171 
PC .180 ,182 .187 ,190 .197 ,202 ,210 ,220 .230 ,241 
PC ,250 ,159 ,265 ,280 ,290 ,300 ,305 ,309 ,310 ,317 
PC ,321 ,327 ,353 ,346 ,361 ,381 .108 ,430 .477 ,514  
PC ,561 ,630 ,710 ,720 ,731 ,752 ,779 ,790 ,795 ,904 
PC ,810 .B?O ,926 ,840 ,859 ,889 ,910 ,938 ,966 ,970 
PC ,974 ,979 ,981 .983 ,985 ,989 ,990 ,992 ,993 ,996 
PC ,997 ,999 1.00 
1s 9 78 
UD .83 

p j  1.9) t- A J ~  &)pin F E M ~  infiow =a /&ZSciE 

K K  RA 

R I  2100 ,0364 . O M  
KII muiE Ai RUNOFF 

K K  B l  
KA RUMOFF FRO1 SUBBASIN B1 
BA 1.09 
1s 0 83 
UD .47 

It1 RB1 
111 ROUTE B1 RUWOFF 
RK 15500 ,0503 ,050 

K K  12 
Ill RUXOFF FRON SUBBASIW 92 
BA .61 
1s 0 82 
UD .43 

K K  RB? 
XI ROUIE B? RUNOFF 
RK 11500 .0435 ,050 

lRIP 200 25  

TRAP 350 25 

1RAP 200 25 



11% 

4 5  
46 
47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 
60 

61 
b2 
63 
64 
b5 

66 
67 
68 

69 
70 
71 

72 
13 
14 

?5 
16 

77 
78 
19 

80 
81 
8 2  
83 
84 

HEC-I INPUT P16E 2 

K K  B3 
If! R U M f f  fROll SUBlhSlN 83 

1s 0 81 
UD .88 

i n  2.5 

111 1 
1(11 
HC 4 

COllUlllE RA. 81. 82, 6 B3 

K K  RE 

A I  I500 ,0389 ,050 
xn uoux B 

iunp 300 25 

K K  Cl 
111 RUNDFF FROR SUBIASIN CI 
BA 1.91 
IS 0 80 
UD .83 

K K  CZ 
Kn RUNOFF FROB SUBBASIN CZ 
!A 1.68 
I S  0 79 
UD .94 

K K  C 
KR 
HC 3 

CORBIN€ RB, El, 6 C? 

I(K RC 
K A  ROUTE C 
RX 2900 ,0414 ,050 TRAP 300 5 

K K  D1 
XA RUNOFF FROB SUBBhSlW D1 

1s 0 BO 
UD .42  

rin .m 

K K  RDI 
KR ROUTE D1 
RK 5400 ,061 ,050 TRAP 100 50 

K K  DZ 
XB RUWOff fROB SUBBASIN 82 

1s 0 80 
UP .34 

Bn ,301 



LINE 

85 
86 
87 
88 
89 

90 
91 
92 

93 
94 
95 

96 
97 
98 
99 

100 

101 
102 
103 

104 
105 
106 

107 
1 OB 
109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 
121 
122 

123 
129 
125 
126 
127 

HEC-1 INPUT P A 6 1  3 

ID ....... l....... 2.......3....,..1.. ..... 5....,..6.......7.......8,.. .... 9,.....10 

K X  
111 
BII 
1s 
UD 

K K  
KI 
HC 

K K  
111 
RK 

IK 
K t i  
BA 
1s 
UD 

K K  
K t i  
HC 

Kl 
11 
RI 

1111 
Kti 
BA 
1s 
UD 

1;K 

111 
HC 

K K  

RK 

I1 
KII 
BA 
1s 
UD 

K K  

BA 
1s 

xn 

[ti 

D3 

.733 
0 85 

- 4 6  

RUNOfF FifOll SUBBASIN D3 

D 

4 
EDtiBINf RC, RBI. DZ, C D3 

RD 
ROUTE D 

1600 ,0469 ,050 

El 
RUNOFF FROti f l  

,495 
0 87 

.43 

E 

z 
CDllBlNE RD I E l  

RE 
ROUTE E 

2560 ,0354 .950 

F1 

1.08 
0 82 

. 5 b  

RUfflfF FROll SUBBASIN Fl 

f 

2 
cotiiIwf RE I ~i 

RF 
ROUTE F 
3000 .0167 ,050 

61 

1.36 
0 83 

.62 

RUNOFF FROll SUBBASIN 61 

62 

1.02 
RUlglfF FROR SUlBASJll 62 

0 88 
UB .47 

T R I P  300 15 

TRAP 300 50 

TRAP 300 50 



LINE 

128 
129 
130 

131 
132 
133 

134 
135 
136 
137 
138 

139 
140 
141 
142 
143 

144 
145 
146 

147 
148 
149 

I50 
151 
152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 
164 
165 

166 
167 
168 
169 

K K  
KI 
HC 

Ill 
In 
RK 

K K  
IN 
BA 
1s 
U) 

I# 
Kn 
BA 
1s 
UD 

K K  
XI 
HC 

K K  
KI 
RK 

Kl 
In 
EA 
1s 
UD 

K K  
111 
HC 

IK 
m 
R K  

tK 

1 
1s 
UD 

II 
IN 
HC 

In 

6 
COIBINE RF. 61, 1 62 

3 

R6 
ROUTE 6 

2600 ,0346 ,050 

H1 

,560 
0 83 

.42 

RUNOFF FRON SUBBISIN H1 

H2 

,313 
0 90 

.24 

RUllOFF F A O I  SUBbASlN HZ 

H 

3 
C O N B l l l E  R6. H1 1 HZ 

RH 
ROUTE H 
9400 ,0585 ,070 

11 

1 .35  
0 89 

.55  

RUMfF FRO! SUBBASIN 11 

RI 
ROUTE I 
10000 ,0410 ,050 

J1 

,847 

.41 

RUNOFF F R O I  SUBBhSJW 31 

0 75 

KO 1 

IRIP 300 5 

lRAP 75 5 

TRAP 400 50 



HEC-1 IWUl PAGE 5 

Ll N f  

170 
171 
172 
173 
174 
115 
176 
177 
178 
179 
180 
181 
182 

I B  ...... .1.......2 ...... .3 ....... 1 ...... .5.......6.. .... .7.. .... .8 .... ,,. 9......10 

K K  DE1 B 
XI! DETEI l l IOW BASIN S I T E  
XI! 
I;A 

KO 1 
QS 1 STOQ -1 
SV 0 2.68 27.13 75.75 141,59 216.52 299.74 393.01 197.42 612.84 
SY 738.58 873.92 1018.86 1174.58 1343.32 1531.69 1746.05 1988.34 
SE 1002 1005 1010 1015 1020 1025 1030 1035 1010 1045 
SE 1950 1055 1060 1065 1070 1075 1080 1085 
SL 1007.5 20.97 A1 - 5  
SS 1077.5 550 2.939 1.5 
11 

Sbillrar e l e v a t i o n  of  1077.5 11.; 62' d i a .  l o r - l e v e l  outlet p i p e :  
s t o r m  t a e a r i t r  of  1636 a c  11.  



t11111111~111111111111~11111:1111111a1111 
1 1 
1 FLOOD HYDROGRAPH PACKAGE M C - 1 )  1 
1 S t P l E l l B E R  1990 1 
1 VERSION 4.0 1 

1 
1 RUN Dhlf 07/11/1996 IlRE 17:56:13 1 

:1111111111111111~11:11111~:11111111111 
1 : 
t U.S. ARRY CORPS OF EWGINfERS t 
t HYDROLOGIC E1161NfERIt16 CENTER 1 
1 609 SECOND S l R E l T  1 
1 DAVIS. CALIFORNIA 95616 1 
t 19161 7 5 6 - 1 1 0 4  1 
1 1 
11::111111111111111$1111;11;:1111111111 

HIKO S P R I M i S  MASH FILE: IOOHIIO DATE: 7-22-99 
10 !EM FREDUESY 6-HOUR STORR Der CCRFCD HC6DDA 
SDN 5, DARF .79 
Originally rreated by Boylo Enaineerinq for CCRFCD 

as Hiko SoriDaslUBDaDPd Mash Facilities P l a n .  
TLAGs modified by lim Sutko per CCRFCD HCIDDII. 
E d i t e d  By Black 6 V e a t r b  for desion of Hiko Sorings Detention Basin.  

10 10 

I T  

O U l P U l  CONTROL VARIABLES 
IPRNT 5 P R I N T  CONTROL 
I P L O T  0 PLOT CONTROL 
DSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T I H E  DATA 
MIIN 5 AlMUTfS I N  COIPUTAl ION INTERVAL 

I D A T E  1 0 SThRTIM6 DATE 
Iiinf 0000 S T A R T I %  T l n E  

Ntl 300 MUHBER O f  HYDROGRAPH O R D I N A l E S  
NDDATE 2 0 EYDINS DATE 
N D T l f l E  0 0 5 5  fNDIN6 I l I E  
I C E W I  19 CENTURY IIARK 

COI IPUlATION I W T f R V A L  .08 HOURS 
TOTAL T I R E  BASE 24.92 HOURS 

EWGL I S H  U N I l S  
DRAINAGE AREA SDUARE RILES 
P R E C l P l l A l l O N  DEPTH IWCHES 
LENGTH. ELEVATlON f E E l  
rtou CUBIC FffT P f R  SLCOND 
STORAGE votunc ACRE-Ff E T  
SURFACE AREA ACRES 
Tf R P E l l l l U R E  DEGREES FAHRENHEIT 

J P  IUL T I  -PLAN OPT I ON 
WtAN 1 W B E R  OF PLANS 

JR RUL I1 -RATIO OPTIOW 
R A T I O S  OF P R E C I P I T A T I O N  
.79 

m 111 FDKRUI - WEMTON RAPHSOW FIILfNIXE) POINT ITERAT10# USED - lTERATIO& 1 



OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 

0 169 KO 

IPLOT 0 PLOT CONTROL 
9SCSl 0. HIPROGRAPH PLDl SCALE 

168 HC HIOR OGRAPH COR9 I MA 1 I ON 
ICORP 2 W R B E R  OF HYBROGRAPHS T O  COllBlNE 

HYDROGRAPH A1 S l A l l O N  J 
S U I  Of 2 HYDROSRIPHS 

PLAN 1, R A T I O  = .79 

aaaaaaaataaaaaaataaaaaaaaaaaaaaaaa~aiaaaaa~aaaaaaa~ai~a~aaaaaaa~aaaaaaaaaaaaaaa~aaiaaaaaaaaaaaiaaaaaaa~aaataaaaaaiaaaaaaaaaa~aaaaa~ 
I 1 1 

DA RON HRRN OAD FLOU t BA no# mw ORB n o m  a DL ion m u  URD FLOY t M ROW HRnN ORD fLou 
1 t 1 

1 0000 1 0. 1 1 0615 76 1323. 1 1 1230 151 25. 1 1 1845 226 4.  
1 0005 2 0. 1 1 0620 77 1255, 1 1 1235 152 24. 1 1 1850 227 4. 
1 0010 3 0. 1 1 0625 78 1189. 1 1 1240 153 23. 1 1 1855 228 4. 
1 0015 4 0. $ 1 0630 79 1125. 1 1 1245 154 23. 1 1 1900 229 4. 
1 0020 5 0. 1 1 0635 80 1063. 1 1 1250 155 22. 1 1 1905 230 4. 
1 0025 6 0. 1 1 0640 81 1003. 1 1 1255 156 21. 1 1 1910 231 3. 
1 0030 7 0. 1 1 0645 82 945. 1 1 1300 157 20. I 1 I915 232 3. 
1 0035 8 0. 1 1 0650 83 890. 1 1 1305 158 20. 1 1 1920 233 3. 
1 0040 9 0. 1 1 0655 84 837. 1 1 1310 159 19. 1 1 1925 234 3. 
1 0045 10 0, 1 1 0700 85 787. 1 1 1315 160 19. 1 1 1930 235 3. 
1 0050 1 1  0. 1 1 0705 86 740. 1 1 1320 161 18. t 1 1935 236 3. 
1 0055 12 0. 1 1 0710 87 696, 1 1 1325 162 17. 1 1 1940 237 3. 
1 0100 13 0. 1 1 0715 88 655. t 1 1330 163 17. 1 1 1911 238 3. 
1 0105 14 0. 1 1 0720 89 616. t 1 1335 164 16. t 1 1950 239 3. 
1 0110 15 0. 1 1 0725 90 579. $ 1 1340 165 16. 1 1 1955 240 3. 
1 0115 16 0. 1 1 0730 91 545. t 1 1345 166 15. 1 1 2000 241 3. 
1 0120 17 0. 1 1 0735 92 512. t 1 1350 167 15. 1 1 2003 242 3. 
1 0125 18 0. 1 1 0740 93 481. 1 1 1355 168 14. a 1 2010 243 3. 
1 0130 19 0. 1 1 0745 94 451. t 1 1900 169 14. I 1 2015 244 3. 
1 0135 20 0. t 1 0750 95 423. 1 1 1405 170 14. t 1 2020 245 3. 
1 0140 21 0. 1 1 0755 96 396, 1 1 1410 171 13. 1 1 2025 246 3, 
1 0145 22 0. 1 1 0800 97 370. 8 1 1415 172 13, 1 1 2030 247 3. 
1 Of50 23 0. 1 1 0805 98 347. 1 1 1420 173 12. I 1 ZP35 248 3. 
1 0155 24 0. 1 1 0810 99 325. 1 1 1425 174 12. 1 1 2040 249 3. 
I 0200 25 0. # 1 0815 100 304. 1 1 1430 175 12. 1 1 2045 ?SO 2. 
1 0205 26 0. 1 1 0829 101 285. 1 1 1435 176 11. 1 1 2050 251 2. 
I 0210 27 0. 1 1 0825 102 266. 1 1 1440 177 11. 8 1 2055 252 2. 
1 0215 28 0. 1 1 0830 103 250. 1 1 1495 178 11. a 1 2100 253 2. 
1 0220 29 0. 1 1 0835 104 235, I 1 1450 179 11. 1 1 2105 254 2. 
1 0225 30 0. 1 1 0840 105 221. t 1 1455 180 10. 1 1 2110 255 2. 
1 0230 31 0. t 1 0845 106 208. I 1 1500 181 10. 1 1 2115 256 2. 
1 0235 32 0. 1 1 0850 107 196. 1 1 1505 182 10. 1 1 2120 257 2. 
1 0290 33 0. 1 1 0855 108 185. 1 1 1510 183 10. 1 1 2125 258 2. 
1 0245 34 0, 1 1 0900 109 174. 1 1 1515 184 9. 1 1 2130 259 2. 
1 0250 35 0. 1 1 0905 110 165. t 1 1520 185 9. 1 1 2135 260 I .  

1 0255 36 0. 1 1 0910 1 1 1  155. 1 1 1525 186 9. 1 1 2140 261 2. 
0. t ! 0915 112 146. 1 1 1530 :87 9.  t 1 7145 262 2. 

1 ? ? C $  113 ?.  
1 0300 37 

7 

, * T r - i  <,c _ -  .-,: -I a .  3 c 7 7  .. 
. . . . .. _. .. ..... ~ - -- ...- . . ... - .. - . .... . ..... . .- .- .... ..~... 



0315 40 2.  ? 1 0930 115 

1 
1 e 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I e 1 

0320 41 
0325 42 
0330 43 
0335 44 
0340 95 
0345 46 
0350 47 
0355 48 
0400 49 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0930 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0515 b6 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 12 
0600 73 
0605 1 4  
0610 75 

4. 1 I 
9. 1 1 

19. 1 1 
32. 1 1 
47. : 1 
63. 1 1 
77, t 1 
96 .  I: 1 

127. 8 1 
18B. 1 1 
304. 1 1 
501. t 1 
742. t 1 
952. t 1 

1112. 1 1 
1188. t 1 
1211. 1 1 
1221. 1 1 
1238. I 1 
1266. 1 1 
1306. 1 1 
1352. 1 1 
1402. t 1 
1450. 1 1 
1497. t 1 
1542. t 1 
1582. t 1 
1613. t 1 
1628. 1 1 
1627. 1 1 
1615. 1 1 
1584. t 1 
1530. t 1 
1463. 1 1 
1393. 1 1 

t 

0935 116 
0940 117 
0945 118 
0950 I19  
0955 120 
1000 121 
1005 122 
1010 123 
1015 124 
1020 125 
1025 126 
1030 121 
1035 128 
IO40 129 
1045 130 
1050 131 
1055 132 
1100 133 
1105 139 
1110 135 
1115 136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
1145 142 
1150 143 
1155 144 
1200 145 
1205 146 
1210 147 
1215 148 
1220 149 
1225 150 

122. 1 1 
115. 1 1 
109. t 1 
103. 1 

98. : 1 
93. : 1 
88. 1 1 
84. t 1 
80. 1 1 
76. 1 1 
73. 1 1 
69. 1 1 
66. 1 1 
63. 1 1 
60. 1 1 
58. 1 1 
55. 1 1 
53. 1 1 
51. 1 1 
48, 1 1 
46. 1 1 
45. 1 1 
43. 1 I 
41. t 1 
40. t 1 
38. 1 1 
37. 1 1 
35. 1 1 
34. 1 1 
33. t 1 
31. 1 1 
30. 1 1 
29. 1 1 
28, 1 1 
27. 1 1 
26. 1 1 

t 

1545 190 
1550 191 
1555 192 
1600 193 
1605 194 
1610 195 
1615 196 
1620 197 
1625 198 
1630 199 
1635 200 
1640 201 
1645 202 
1650 203 
1655 204 
1700 205 
1705 206 
1710 207 
1715 208 
1720 209 
1725 210 
1730 211 
1735 212 
1740 213 
1745 211 
1750 215 
1755 216 
1800 217 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 

8. t 1 
8. 1 I 
8. 1 I 
8. 1 1 
7. 1 1 
7. 1 1 
7. 1 1 
7. t I 
7. 1 1 
7. 1 1 
6. 1 1 
6, 1 1 
6. t 1 
6, 1 1 
6. 1 1 
6. 1 1 
A. 1 1 
5. 1 1 
5. 1 1 
5, 1 1 
5. 1 I 
5. 1 1 
5. t 1 
5. 1 1 
5. 1 2 
5. 1 2 
5. 1 2 
4. 1 2 
4. 1 2 
4. t 2 
4. 1 2 
4. 1 2 
4. 1 2 
4. 1 2 
4. 1 2 
4. 1 2 

: 

2209 l b 5  
2205 266 
2210 267 
2215 268 
2220 269 
2225 270 
2230 271 
2235 272 
2240 273 
2245 274 
2250 215 
2255 276 
2300 277 
2305 278 
2310 279 
2315 280 
2320 281 
2325 282 
2330 283 
2335 209 
2310 205 
2345 286 
2350 287 
2355 280 

PO05 290 
0010 291 
0015 292 
0020 293 
0025 294 
0030 295 
0035 296 
0040 297 
0045 290 
0050 299 
0055 300 

0000 299 

1. 

2. 
2. 
2. 
2. 
2. 
2.  
2. 
1 .  
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
1. 
1. 
1. 
1, 
1, 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
I .  
1. 

PEAK ftom iini BAXIBUB AVERA6E FLOY 
(EFSI ( H R I  6-HR 24-HR ?2-HR 29.92-Hl 
!528. 5.67 (CFSI 748. 197. 189. 189. 

( INCHES)  ,363 ,382 ,382 ,382 
(IC-FT) 371. 390. 390. 390. 

CUAULbTIVE AREA = 19.17 SO 111 

tSttSttltt~tl1 
1 1 

170 X K  1 DE1 B 1 
1 1 
tta:t1tttt~ttt 

174 KO DUlPUl COWlROL VbRIhBLES 
IPRM 1 PRIM CDNlROL 
lPl0T 0 PLOT COWlROL 
OSCbL 0. HYBROGRAPH PLOT SCALE 



i l J  R )  SIUWRbt UUUlllb 

WSTPS 1 tunm OF SUBREACHES 
ITlP STOR 1lPf Of IWIlIIIl COM9lTIOW 

,00 Y O R K I L  R AND b COEFFICIENT 
RSVRIC -1.00 IWIIIAL CONDITION 

X 

176 SV STORAGE .O 2.7 27.1 75.8 141.6 216.5 299.7 393.0 497.4 612.8 
738.6 873.9 1018.9 1174.6 1343.3 1531.7 17rlb.l 1988.3 

118 SE EIEVAIIOW 1001.00 1005.90 1010.00 1015.00 1020.00 1025.00 1030.00 1035.00 1040.90 1045.00 
1050.00 1055.00 1060.00 1065.00 1070.00 1075.00 1080.00 1085.00 

180 SL LOU-LEVEL OUlLEl 
ELEVL 1007.50 ELEVATION AT CENTER Of OUTLET 
CARE4 20.97 CROSS-SECTIOML AREA 
COOL .61 COEfflCIENT 
EXPL .SO EXPOLBWT OF HEAD 

181 ss SPiiiudr 
CREL 1077.50 SPlllYAY CREST ELEVATION 

C O I Y  2.99 Y l l R  COEFFICIENT 
EXPY 1.50 EXP0)IIWT OF HEAD 

SPYlD 550.00 SPILLYAY YlDTH 

COHPUlED DUTF LOU-ELEVAT I ON DATA 

OUTFLOY . 00 .OO 169.02 130.92 119.35 257.72 312.36 396.41 542.34 858.32 
ELEVAllOW 1002.00 1007.50 1010.21 fOl0,96 1012.07 1013.81 1016.77 1022.43 iOJ5.45 1077.30 

OUTFLOY 892.86 1128.77 1764.60 1999.50 5031.2? 8059.63 12281.89 17898.24 25106.23 34104.37 
ELEVATlOl 1077.58 1077.80 1078.18 1078.70 1079.38 1080.20 1081.18 1082.30 1083.58 1085.00 

COAPUTED STORAGE-OUTFLOY-ELEVATIUW D A T A  

STORAGE .OO 2.68 14.90 27.13 29.21 36.50 47.27 64.19 75.75 99.07 
OUTFLOY . 00 . 00 .OO 162.21 169.02 190.92 219.35 257.72 280.95 312.36 

ELEVBTION 1002.00 1005.00 1007.50 1010.00 1010.21 1010.96 1012.07 1013.81 1015.00 1016.77 

STORAGE 143.59 179.02 216.52 299.74 393.04 402.38 497.42 612.89 738.58 873.92 
OUTFLOY 362.71 396.41 429.16 486.62 537.98 542.34 584.85 628.23 6b8.80 707.05 

ELEVATIO# 1020.00 1022.43 1025.00 1030.00 iO35.00 1035.45 1040.00 1095.00 1050.00 1055.00 

STORAGE 1018.86 1174.58 1343.32 1531.69 1638.87 3692.14 1651.83 3667.93 1690.46 1719,40 
OUTfLDV 743.33 777.92 811.04 842.86 858.32 892.86 1128.77 1764.60 2999.50 5031.27 

ELEVATION 1060.00 1065,OO 1030.00 1075.00 1077.50 1077.58 1977.80 1078.18 1078.70 1079.38 

STORAGE 1746.05 1755.90 1803.13 1857.61 1919.35 1988.34 
OUTFLOY 7263.10 8059.63 12281.89 17898.24 25106.23 34104.37 

ELEVAlIOW 1080.00 1080.20 1081.18 1082.30 1083.58 1085.00 

~~ ... . .. . .. . . . __ ~. -. _. .. ... ... . . 



1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

0070 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 
0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
0345 46 
0350 47 
0355 48 
0400 49 
0405 50 
0410 51 
0415 52 
0420 53 
0425 S4 
0430 55 
0435 36 
0440 51 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
n:! ... L O  

0,  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
4. 
7. 

11. 
16. 
23. 
30. 
41. 
59. 
89. 
136. 
171. 
189. 
206. 
224. 
239. 
254. 
268. 
282. 
292. 
302. 
312. 
321. 
331. 
341. 
351, 
';I 

i4.9 1001.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 100?.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14,9 1007.5 I 1 
14.9 1007.5 1 I 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 I 1 
14,9 1007.5 # 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 8 1 
14.9 1007.5 t 1 
14.9 1007.5 8 1 
14.9 1007.5 1 1 
14,9 1007.5 t 1 
14.9 1007.5 8 1 
19.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 8 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
19,9 1007.5 1 1 
14.9 1007.5 8 I 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 8 1 
14.9 1007.5 t 1 
15.0 1007.5 1 1 
13.1 1007.5 8 1 
15.2 1007.6 8 1 
15.4 1007.6 t 1 
15.8 1007.7 t 1 
16.1 1007.8 1 1 
16.6 1007.8 t 1 
17.2 1008.0 t 1 
18.0 3008.1 1 1 
19.4 1008.4 t 1 
21.6 1008.9 t 1 
25.1 1009.6 t 1 
29.9 1010.3 t I 
35.8 1010.9 1 1 
42.3 1011.6 t 1 
49.1 1012.3 t 1 
55.9 1013.0 t 1 
62.7 1013.7 t 1 
69.5 1014.4 1 1 
76.5 1015.1 1 1 
83.5 1015.6 1 1 
91.1 1016.2 t 1 
9B.8 1016.7 t 1 
106.8 1017.4 t 1 
115.0 1018.0 1 1 
123.4 1018.6 t 1 
132.0 1019.3 1 
' d "  -, * e * :  5 1 

o w  1 5 5  
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 
1000 121 
1005 122 
1010 123 
1015 124 
1020 125 
1025 126 
1030 127 
1035 128 
1040 129 
1045 130 
1050 131 
1055 132 
1100 133 
1105 134 
1110 135 
1115 136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
1145 142 
1150 143 
1155 144 
1200 145 
]?OS 146 
1210 147 
1215 148 
1220 149 
I223 150 
1230 151 
1233 152 
1290 153 
1245 IS9 
1250 155 
1255 156 
1300 157 

1310 159 
1315 160 
1320 I b i  
1325 162 
1330 163 
1335 164 
1340 165 
1345 166 
1359 167 
1 3 5 5  168 

1305 158 

:!*-A t i ?  

4 4 ! ,  
440. 
439. 
438. 
437, 
435. 
434. 
433. 
431 
430. 
428. 
426. 
425. 
423. 
421. 
419. 
117. 
415. 
413. 
411, 
409, 
407. 
405, 
403. 
901. 
399. 
397. 
395. 
393. 
391. 
389. 
387. 
384 I 

382. 
380. 
378. 
316. 
374. 
371 
369. 
367. 
365. 
363. 
360. 
357. 
355. 
352. 
349. 
347. 
344, 
342. 
339 
336. 
334. 
331. 
329. 
326. 
324. 
321. 
319. 
316. 
314. 
311. 
308. 
? r .  

234.9  1026.0 I 1 
232.4 1026.0 1 1 
230.8 1025.9 t 1 
229.1 1025.8 t 1 
227.3 1025.6 t 1 
225.5 1025.5 8 1 
223.6 1025.4 t 1 
221.6 1025.3 t 1 
219.6 1025.2 t I 
217.6 1025.1 8 1 
215.5 1024.9 t 1 
213.4 1024.8 t 1 
211.2 1024.6 t 1 
209.0 1024.5 t 1 
206.8 1024.4 t 1 
204.6 1024.2 t 1 

200.0 1023.9 1 1 
197.8 1023.1 t 1 
195.5 1023.6 t 1 
193,l 1023.4 $ 1 
190.8 1023.3 8 1 
188.5 1023.1 t 1 
186.1 1023.0 t 1 
183.8 1022.8 t 1 
181.5 1022.7 8 1 
179.1 1022.5 t 1 
176.7 1022.3 8 1 
174.4 1022.2 t 1 
172.0 1022.0 t 1 
169.1 1021.9 1 1 
167.3 1021.7 t I 
165.0 1021.6 t 1 
162.6 1021.4 1 1 
160.3 l021,2 1 1 
157.9 1021.1 t I 
155.6 1020.9 1 1 
153.3 1020.8 t 1 
150.9 1020.6 t 1 
148.6 1020.5 1 1 
146.3 1020.3 t 1 
144.0 1020.1 1 1 
141.7 1020.0 1 I 
139.4 1019.8 t 1 
137.1 1019.7 t 1 
134.8 1019.5 t I 
132.6 1019.3 t 1 
130.3 1019.1 t 1 
128.1 1019.0 t 1 
125.9 1018.8 t 1 
123.7 1018.6 t 1 
121.5 1018.5 4 1 
119.3 1018.3 t 1 
117.1 1018.1 1 1 
115.0 1018.0 1 1 
112.8 1017.8 t 1 
110.7 1037.7 * 1 
108.6 1017.5 t 1 
106.5 1017.3 1 1 
104.4 1017.2 t 1 
102.3 1017.0 t 1 
100.3 1016.9 t 1 
98.2 1016.7 4 1 
96.2 1016.6 t 1 
0 1  . ' ? ! $ i L  d 8 1 

202.3 1024.1 a 1 

1100 205 
1705 206 
1710 207 
1715 208 
1120 209 
1725 210 
1130 211 
1735 212 
1740 213 
1745 214 
1750 215 
1755 216 
1800 217 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 
1895 226 
1850 227 
1855 228 
1900 229 
1905 230 
1910 231 
191 5 232 
1920 233 
lP25 234 
1930 235 
1935 236 
1940 237 
1945 238 
1950 239 
1955 240 
2000 241 
2005 242 
2010 243 
2015 244 
2020 245 
2025 246 
2030 241 
2035 248 
2040 249 
2045 250 
2050 251 
2055 252 
2100 253 
2105 254 
2110 255 
2115 256 
2120 257 
2125 158 
21 30 259 
2135 260 
2140 261 
2145 262 
2150 263 
2155 264 
2200 265 
2205 266 
2210 267 
221 5 268 
'???! 7 1 3  

183. 
182. 
178. 
175. 
171. 
168. 
164. 
155. 
142. 
130. 
119. 
109. 
100. 
92. 
84. 
77. 
71, 
65. 
60. 
55. 
50. 
46, 
43. 
39 
36. 
33. 
31. 
28. 
26. 
24. 
22. 
21. 
19. 
18. 
16. 
15. 
14. 
13. 
12. 
11. 
11 
I O .  
9. 
9. 
8, 
%. 
7. 
7. 
6. 
6. 
6. 
5. 
5. 
5. 
5 ,  
4. 
1. 
4. 
4 ,  
4. 
4. 
3, 
3. 
3, 
? .  

Jq.1 IP1U.U 

33.5 1010.7 
32.3 1010.5 
31.1 1010.4 
29.9 1010.3 
28.8 1010.2 
27.7 1010.1 
26.6 1009.9 
25.6 1009.7 
24.7 1009.5 
23.9 1009.3 
23.1 1009.2 
22.5 1009.0 
21.8 1008.9 
21.2 1008.8 
20.7 1008.7 
20.2 1008.6 
19.8 1008.5 
19.4 1008.4 
19.0 1008.3 
18.7 1008.3 
18,4 1008.2 
18.1 1008.2 
17.9 1008.1 
17.6 1008.1 
17.4 1008.0 
17.2 1008.0 
17.0 1001.9 
16.9 1001.9 
16.7 1007.9 
16.6 1007.8 
16.5 1007.8 
16.3 1007.8 
16.2 1007.8 
16.1 1007.8 
16.1 1007.1 
16.0 1007.7 
15.9 1007.1 
15.8 1001.7 
15.8 1007.1 
15.7 1007.7 
15.7 1007.7 
15.6 1007.6 
15.6 1007.6 
15.5 1001.6 
15.5 1007.6 
15.5 1007.6 
15.4 1007.6 
15.4 1007.6 
15.4 1001.6 
15.3 1007.6 
15.3 1007.6 
15.3 1001.6 
15.3 1007.6 
15.3 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
15.2 1007.6 
lS.l 1007.5 
1 5 . 1  loa?.: 



1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
: 
1 
1 
i 
1 
I 
1 
1 

1 

0550 71 
0555 72 
0600 73 
0605 74 
0610 ?5 
0615 76 
0620 77 
0625 78 
0630 79 
0635 80 
0640 81 
O b 4 5  82 
0650 83 
0655 84 
0100 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
0745 ?4 
0750 95 
0155 96 
0800 97 
0805 98 
0810 99 
0815 100 

378. 
386. 
393. 
400. 
406. 
4 1 1 .  
417, 
4 2 1 ,  
426. 
429. 
432. 
435. 
437. 
439. 
441, 
442. 
444. 
445. 
446. 
446. 
447. 
447. 
449. 
448. 
448. 
447. 
447. 
44?. 
446. 
446. 

i5a.o 1011.1 4 I 
166,4 1021.7 t 1 
174.5 1022.2 t 1 
182.0 1022.7 t 1 
189.1 1023.2 t 1 
195.6 1023.6 1 1 
201.6 1024.0 1 1 
207.2 1024.4 t 1 
212.2 1024.7 t 1 
216.8 1025.0 1 1 
221.0 1025.3 t 1 
224.7 1025.5 t 1 
218.0 1025.7 t 1 
230.9 1025.9 t 1 
233.5 1026.0 1 1 
235.7 1026.2 1 1 
237.6 1026.3 1 1 
239.2 1026.4 1 1 
240.5 1026.4 t 1 
241.6 1026.5 8 I 
242.4 1026.6 1 1 
242.9 1026.6 t 1 
293.3 1016.6 t 1 
243.4 1026.6 t 1 
243.3 1026.6 1 1 
243.0 1026.6 t 1 
241.6 1016.6 8 1 
242.0 1026.5 t 1 
241.2 1925.5 t 1 
240.3 1026.4 t I 

1 

141Y I l l  

1415 172 
1420 173 
1425 174 
1430 175 
1435 176 
14iO 177 
1 4 4 5  178 
1450 179 
1455 180 
1500 181 
1505 182 
1510 183 
1515 184 
1520 185 
1525 186 
1530 187 
1535 188 
1540 189 
1545 190 
1550 191 
1555 192 
1600 193 
I605 194 
1610 195 
1615 196 
1620 197 
1625 198 
1630 199 
1635 200 

N U .  
298. 
295. 
292 . 
290. 
287. 
285, 
282. 
279. 
275. 
272. 
268. 
265. 
261. 
258. 
254. 
250. 
246. 
243. 
239. 
235. 
232. 
228 
225. 
222. 
218. 
214. 
211. 
207. 
203. 

Y U . i  I U l O . 1  # I 

88.2 1015.9 1 1 
86.3 1015.8 t 1 
84.3 1015.7 # 1 
82.4 1015.5 t 1 
80.5 1015.4 t 1 
78.6 1015.2 t 1 
76.7 1015,l t 1 
74.9 1014.9 1 1 
73.0 1014.7 t 1 
71.2 1014.5 t 1 
69.4 1014.3 t 1 
61.6 1014.2 t 1 
65.9 1014.0 t 1 
64.2 1013.8 t 1 
62.5 1013.6 1 1 
60.8 1013.5 1 1 
59.1 1013.3 t 1 
57.5 1013.1 t 2 
55.9 1013.0 t 2 
54.3 1012.8 t 2 
52.8 1012.6 t 2 
51.3 1012.5 t 2 
49.7 1012,3 1 . 2  
48.3 1012.2 1 2 
46.8 !012.0 t 2 
45.3 1011.9 t 2 
43.9 1011.7 1 2 
42.5 1011.6 t 2 
41.2 1011.4 t 2 

t 

f i J V  1 1 1  

2235 272 
2240 273 
2245 274 
2250 275 
2255 276 
2300 277 
2305 278 
2310 279 
2315 280 
2320 281 
2325 282 
2330 283 
2335 284 
2340 285 
2345 286 
2350 287 
2355 288 
0000 289 
0005 290 
0010 291 
001 5 292 
0020 293 
0025 294 
0030 293 
0035 296 
0040 297 
0045 298 
0050 299 
0055 300 

J. 

3, 
3. 
3, 
I. 
2. 
2. 
2. 
2. 
2, 
2,  
2. 
2, 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
1.  
2. 
2. 
2. 
1. 
1. 

1 4 . 1  l V V l I I  

15.1 1007.5 
15.1 1007.5 
15.1 1007.3 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15.1 1007.5 
15,l 1007.5 
15,l 1007.5 
15.1 1007.5 
15.1 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1007.5 
15.0 1097.5 
15.0 1007.5 
15.0 1001.5 
15.0 1007.5 
15.0 1007.5 

PEAK FLOW i l n E  
( S S I  i H R )  

4 4 8 ,  7.75 





ROUTED 10 

HYDROGRAPH A T  

2 C O A l I N E D  A! 

ROUTfD TO 

HYDROGRAPH A1 

2 COABINED AT 

ROUTED TO 

HYDROGRAPH A T  

HYDROGRAPH A T  

3 COABINED A T  

ROUTED T O  

HYDROGRAPH A T  

HIDROGRAPH A T  

3 COABINED A T  

ROUTED T O  

HYDROGRAPH A T  

2 COHBINED AT 

ROUTED TO 

HYDROGRIIPH A T  

2 COIBINED A T  

ROUTED TO 

R) 

E l  

E 

RE 

F l  

F 

Rf 

6 1  

6 2  

6 

RE 

H 1  

HZ 

H 

RH 

I1 

I 

A! 

31 

3 

DE1 B 

12.09 

.50 

i2.3a 

12.38 

1 .08 

13.66 

13.66 

1.36 

1.02 

16.04 

16.04 

.56 

.37 

16.98 

16.98 

1.35 

18.33 

18.33 

.85 

19.17 

19.11 

1 FLOY 
T I I E  

1 FLOY 
T I N E  

1 FLOY 
T I N E  

1 FLOY 
TIAE 

1 FLOY 
TINE 

1 FLOY 
l l A E  

1 f l D Y  
TIRE 

1 FLOY 
T I A E  

1 FLOY 
TIHE 

1 FlOY 
T I H E  

1 FLDY 
r r n E  

1 FLOY 
T I A E  

I FLOY 
T I I E  

1 FtOY 
T I I E  

1 FLOY 
TIAE 

1 FLOY 
T I H E  

1 FlOY 
Tint 

1 f l O Y  
T I H E  

1 FLOY 
TIRE 

1 fLOY 
Tin[ 

TIni 
1 fLOY 

1017. 
5.33 

109. 
3.83 

1076. 
5.25 

1073. 
5.33 

133. 
4.00 

1175. 
5.33 

1173. 
5.42 

176. 
4.08 

233. 
3.83 

1416. 
5.33 

1413. 
5.42 

88. 
3.83 

133. 
3.67 

1470. 
5.42 

1464.  
5.50 

308. 
3.92 

1614. 
5.42 

1611. 
5.15 

61, 
5.08 

1628. 
5.67 

418. 
7.75 
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T I R E  7.75 

FOR PLAN : 1 RATIO: .79 
RA IAN 3.10 189.41 327.66 .25 5.00 189.27 325.00 - 25  

CONTINUITY SUllIARY I A C - F l )  - I W T L O Y ~  .3656f+02 EXCESS= .0000E+00 OUTfLOY: .3657E*02 BASIN STORAGE: .1774E-03 PERCENT  ERROR^ .O 

FOR PLIN  = 1 R A T I O =  .79 
R M  5.00 158.67 298.34 .47 5.00 158.44 300.00 .47 

CONTINUITY SUIRARY IAC-FT) - IYTLOY: .2317E+02 f ICfSS= .OOOOE*OO DUlFLOY: ,273OEt02 BASlH STORAGE: .7394E-01 PERCfNl ERROR= -18.1 

FOR PLAN : 1 RATIO: .79 
1112 nAg 5.00 85.18 282.48 .41 5.00 84.83 285.00 - 41  

CONTINUITY SUIAARY MC-Fl) - I W T L O Y ~  .1197E+02 EXCESS= .0000E*00 OUTFLOY: ,1335Et02 BASIN STORAGE: .13751-01 PERCENT IRROR. -11.6 

FOR PLAN : 1 RATIO: .79 
RB nim 4.49 596.70 316.59 .33 5.00 596.55 315.00 .33 

COWTlN l l lTY  SUAIARY IAC-FI) - I H L O Y -  .1220f+03 EXCESS= .0000f+00 O U I F L O Y ~  .1220E*03 BASIN  STORAGE^ .4394t-01 PERCENT ERROR: .O  

FOR PLAW : 1 R A T I O =  .79 
RC AANE 2.36 870.25 323.73 -32 5.00 869.39 325.00 I32 

CONTINUITI S U I I A R I  I A C - f T I  - IWTLOY: .1780E+03 EXCESS: .OOOOf+00 OUlFlOY: .17791+03 BASIN STORAGE: .4701f-01 PERCENT IRROR: , O  

FOR PLIN : 1 R A T I O =  .79 
Rbl AAH 4.88 59.70 252.91 .31 5.00 59.29 250.00 .31 

CONTINUITY SUAIARY IAC-FT)  - IYLOY= .8546f+01 EXCESS= .0000€+00 OUTFLOY~ .8589E*Ol lASlN STORA6E. ,958OE-04 PfRCEHl ERROR: - .5 

FOR PLAN : 1 R A T I O =  .79 
RD nswE 1.31 1018.87 318.06 .33 5.00 1017.03 320.00 * 33 

FOR PLAN : 1 RATIO: .79 
RE nilg 2.36 1074.03 321.40 .34 5.00 1072.99 320.00 .34 



FOR PLAN 1 R A T I O =  .79 
Rf IIAI(E 2.52 1173.85 324.81 .34 5.00 1173.38 325.00 -34 

CONTINUIII SUlllARY (AC-FT)  - IYLOY~ .2467E+03 EXCESS. .OOOOE+OO OUlfLOY: .2466E+03 BASIN S10RA6E- .4209E-Ol PERCENT ERROR. .O e 
fOR PLAN : 1 R A T I O .  .79 

R6 RAM 1.75 1414.85 324.07 .36 5.00 1413.27 325.00 .36 

CONTIMUlll S U R l l R l  ( A t - T I )  - JwfLOY: .3091E+03 EXCESS: .00001+00 DUTFLDY. .3090E+03 MI# STORAGE- .7212E-01 PERCEWJ ERROR. .O 

FOR PLAN = 1 RATIO: .79 
RH HAE 4.41 1467.66 332.11 .37 5.00 1463.71 330.00 37 

CONTINUITV S U R P R I  (At-fT) - I N W .  .3352E+03 EXCESS: .0000f+00 O U T f L O Y ~  ,33501103 BASIN STORAGE: .1682E+OO PERCENl ERROR. .O 

FOR PLAN : 1 RATIO: .79 
R 1  HAE 9.87 1612.07 341.18 .39 5.00 1611.10 345.00 * 39 

CONTIWUITY SUMMARY ( A C - f T )  - I N F L O Y ~  ,38261103 EXCESS= .0000f+00 O U l f L O Y ~  .3821E+03 BASIN  STORAGE^ .4150E+00 PERCENT ERROR: .O  



t FLOOD HYDROGRAPH PACKAGE (HEC-1) t 
t SEPTEABER 1990 1 
: VERSION 4.0 t 
t : 
t RUN DATE 07/10/1996 TlAE 14:14:04 1 
I 1 
l:t:t:::lt:t::::::::::::::l:l::::l::l:~:: 

a 

lltlltt:::l::ttt::l::llll:::lll~:::::~: 
8 t 
1 U.S. l R A Y  CORPS OF EN6INEERS t 
1 HlDROLO6JC EW6lEERlW6 CENTER 1 
1 609 SECOwb STREET 1 
1 M S .  CALIfDRWIA 95616 : 
1 1916) 756-1104 1 
1 : 
:::11:11111:1:::111111:1111::::11::::1: 

x x x x x x x x x  x x x x x  X 
x x x  x x  XX 
x x x  X X  
x x x x x x x  x x x x  x x x x x x  x 
x x x  X X 

x x XXXXXXX XXXXX x x x  
L. x X I  x x  X 

THIS PROGRU REPLACES ALL PREVIOUS VERSIOHS O f  HEC-1 IIIWN AS H E t l  IJAN 731, HEClSS, HfClDB, AM HECIKY. 

THE DEFIWIIIDMS OF VARIAILES -RTJIIP- 1110 -RTlOR- WIIVE CHA#ED FROR THOSE USE! 11111 lllf 1973 -ST l lE  INPUT STRUCTURE. 
THE DEFlNITJON OF -AASKK- OW RII-CAR) MAS CHAM6ED MlTH REVISIONS MIE) 28 S I P  81. THIS IS THE FORTRAN77 VERSION 
NEY OPTIONS: BAABREAK OUTFLOY SUBAER6EHCE , SI#LE EVENT )AM61 CIILCULAIIOW, ISS:MRITE ST161 FRfOUENCY, 
D5S:READ TIRE SERIES A1 DESIREb CILCULITIOW IWIERVAL 
!INEAATIC YAVE: NZY FINITE DIFFERENCE ALGORITHA 

LOSS RITE:GREEN AM AAPT I IBILTRATION 



HEC-1 IWPU1 PAGE 1 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
?7 

ID... . ... l....... 2... .... 3... .... 4 ..... ..5 ...... .6.......7... .... 8..,... .9. .. .. .10 

ID HllO SPRMS MASH fllE: l O O H l X O  DAlE: 7-22-94 

ID 
ID 
I D  
I D  
I T  5 0 0 300 
IN 5 0 0 
IO 5 0 0 
JR PREC .79 

Oriqinally created by Boylo Enqiseerinq for CCRFCD 
as Hiko Sprinqs/UanaBed Mash F a c i l i t i e s  Plan. 

TLAfis mdified br l i ~  Sutko Der CCRfCD HCIDDII, 
Edited br Black I Veattb f D r  desiqs of  Hiko Sorinqs Detention Basin. 

K K  
K I I  
84 
Pfl 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
LS 
UD 

A 1  
RUNOFF FROH SUBBASIW A1 
2.73 

3.892 
,000 ,020 .OS9 ,080 ,110 ,144 ,150 ,160 ,168 .I 71 
,180 ,182 ,187 ,190 ,197 ,202 ,210 ,220 ,230 ,241 
,250 ,259 ,265 ,280 ,290 ,300 ,305 ,309 ,310 ,317 
,321 ,327 ,333 .346 ,361 ,381 ,408 ,430 ,477 ,514 
,561 ,630 ,710 ,720 ,731 ,752 ,779 ,790 ,795 ,804 
,810 ,820 ,826 .e40 ,859 ,889 ,910 ,938 ,966 ,970 
,974 ,979 ,981 .983 ,985 ,999 ,990 ,992 ,993 ,996 
,997 ,999 1.00 

0 78 
.83 



29 
30 
31 
32 
33 

34 
35 
36 

31 
38 
39 
40 
41 

42 
43 
44 

11% 

05 
46 
47 
48 
49 

I O  
51 
52 

5 3  
5 4  
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
I ?  

11 11 
XA RUNOFF FROH S U l B A S I N  11 
Bb 1.08 
1s 0 83 
UD .47  

K K  R B I  
KII ROUTE 11 RUNOFF 
R K  15500 ,0503 ,050 

1111 12 
KA RUNOFF FROB SUBBbSlN E2 
BA .61 
1s 0 82 
UP ,43 

K1: RB2 
111 ROUTf 82 RUNOFF 
RX 11500 ,0435 ,050 

TRAP 350 25 

TRLP 100 25 

HEC-1 INPUT PA6E 2 

1P ...... .1.,. .... 1 ....... 3 ....... 4.......5 ....... 6 ....... 7 ..... .,8 ..,.. . .9 .  ..... 10 

K K  83 
KII RUMOFF FROB SUBBASIM B3 
EA 2.5 
IS 0 81 
UD .88 

K K  1 
KII 
HC 4 

CORBINE Rb, 81, B2, i 93 

K K  RB 
K A  ROUTE B 
R K  4500 ,0389 ,050 

X X  Cl 
KA RUNOFF FROA SUBBASIN C1 
Bb 1.91 
I S  0 80 
UD .83 

X K  C2 
OB RUMOFF FROB SUBBLSIM C2 
BA 1.68 
1s 0 79 
UP .94 

IK C 
K1 CONBINE RB. Cl, 6 C2 

TRAP 300 25 



69 
70 
71 

72 
73 
74 
75 
76 

77 
78 
79 

80 
81 
82 
83 
84 

11% 

85 
86 
87 
88 
89 

90 
91 
92 

Q3 
94 
95 

96 
97 
98 
99 

100 

101 
102 
103 

1011 
105 
106 

K K  RC 
KR ROUTE C 
RX 2900 ,0414 ,050 M A P  300 5 

K K  D l  
KR RUNOFF FROA SUBBASIN D1 

1s 0 80 
UD -42 

811 ,524 

K K  RD1 
KR ROUTE Dl 
RX 5400 .Ob1 ,050 

KI 12 
XI RUMOfF FRO! SUIIASIN D2 
BA ,301 
1s 0 80 
UD ,311 

TRAP 100 50 

HEC-1 INPUT PA61 3 

I )  ...... .1.......2.....,.3... .... 4.. ..... 5...,...6 ....... 7.......8.......9......10 

111 13 
(I RUMFF FROll SUBBASIN D3 
BA ,753 
1s 0 85 
UB .46 

K K  B 
XI 
HC 4 

C O H B M  RC, RD1, 12, b 13 

I(# R9 
K f l  ROUTE D 
RK 1600 ,0469 ,050 

K K  E l  
KH RUNOFF FROll E l  
BA ,495 
1s 0 87 
UD .43 

K K  E 
KR CORBlNE RD 1 E l  
HC 2 

TRAP 300 15 

K K  RE 
KI ROUTE E 
RO 25bO ,0364 ,050 MAP 300 50 



108 
109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 
121 
122 

123 
124 
125 
126 
127 

LIWE 

128 
129 
130 

131 
132 
133 

134 
135 
136 
137 
138 

139 
140 
141 
142 
143 

144 
145 
146 

147 
148 
149 

1;B RUMOff fROR SUBBlSiN f l  
BA 1-08 
1s 0 82 
U9 .56 

K K  RF 
111 ROUTf F 
RK 3000 ,0467 ,050 lRAP 300 50 

K K  61 
KB RUNOFF FROR SUBBASIM 61 
BA 1.36 
I S  0 83 
UP .62 

K K  62 
KR RUNOFF FRO11 SUBBASIN 62 
BA 1.02 
1s 0 88 
UP a 4 7  

HEC-1 IPUI 

lD.......f ....... 2.......3 ....... 4 ....... 5.......6 ....... ?., .... .8...,...9......10 

KK 6 
K 1 1  
HC 3 

COllBIt lE RF, 61, 6 62 

111 Rfi 
KH ROUTE 6 
RX 2600 .034b ,050 IRAP 300 5 

K K  H1 
K11 RUIMFF F R O l  SUBBASIW H1 
B A  ,560 
LS 0 83 
UP .42 

K K  H2 
KI RUNOFF FROB SUBBASIN H2 
BA ,373 
LS 0 90 
UD -24 

K K  H 
K11 
HC 3 

C O R B I E  R6, H1 i HZ 

IIK RH 
1111 ROUTf H 
RK 9400 ,0585 N O  l R A P  75 5 

PA6f 4 



1 5 1  
152 
153 
154 

155 
156 
157 

158 
159 
I60 

161 
162 
163 
1 b4 
165 

166 
167 
168 
169 

LIM 

170 
I71 
172 
173 
174 
175 
176 
171 
178 
179 
180 
181 
182 

Kf! RUWOFF FROH S U B b A S i W  11 

1s 0 89 
u9 a 5 5  

Bn 1.35 

K X  I 
111 COllBINE RH I I 1  
HC 2 

K K  R I  
1111 ROUTE I 
RK 10000 ,0410 ,050 

K K  J1 
1111 RUNOFF FRO11 SUBBllSlN J1 

1s 0 73 
UD .41 

an ,847 

HEC-I INPUT PA61 5 

ID.......l... .... 2. ...... 3... .... 4 ....... S... .... b..... . .7... .... 8.... .. .9. .... ,IO 
K K  DE1 B 
XA DETENTION BASIN S I T E  
111 
111 
K O  1 
RS 1 STOR -1 
SV 0 2.68 27.13 75.75 141.59 216.52 299.74 393.01 497.42 612.84 
SV 738.58 873.92 1018.86 1174.58 1343.32 1531.69 1746.05 1988.34 
S I  1002 1005 1010 I015 1020 1025 1030 1035 1040 1045 
SE 1050 1055 I060 1065 1070 1075 1080 1085 
SL 1007,S 20.97 .61 .5  
SS 1077.5 550 2.939 1.5 
12 

Ssillrir e leva t ion  of 1077.5 ft.: 62' dia. lor-level outlet p i p e ;  
stordqe caoac i t r  o f  1636 a[  f t .  

..... .___ . ......... . ........... _ _  ........ . . . . . . . . . . . . . . . . . . . . .  ... ............. .... --- ....... ..... ...... -. .. __ ~~ 
~_____  ~ _____ ~~ 



ttttttttltSt:tttltttt:::::::::::t:t:~:: 
t t 
1 U.S. A R M  CORPS OF EN6INfERS t 
t HYDROLDGIE E%INfERIN CENTER I 
1 609 SECONB STREET t 
a BAVIS. CALIFORNIA 95616 1 
t ( 9 1 6 )  756-1109 t 
1 i 

l l t t~ t t l t t l t~ t t l t t : : t : t : t : t : t~: : : : : : : : ;  

HIKO SPRINGS MASH F I L E :  IOOHIKO DATE: 7 - 2 2 - 9 4  
50 YEAR FREOUENCY 6-HOUR STBRll  Der CCRFCD HC6DDN 
SDN 5. D A W  .79  
Oriqiniilr crea ted  br Borle lnqineeriop for CCRfCD 

as  Hiko S v i n o r I U n n m d  Varb Facilities P l a n .  
1116s B o d i f l e d  by Ti8 Sntko Der CCRFCD HC6DDN. 
Edited By B lack  1 V e a t t b  for design of H i t o  Sviaqs betention Basin. 

10 IO OUTPUT CONTROl VARIAILES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT S E A l E  

I T  HYDROGRAPH TINE D A T A  
#In 5 RIMllfS l W  CONPUTATION INTERVAL 

IDATE I 0 STARTIN6 DATE 
I T I l l E  0000 STARTIN6  T I N E  

IWQ 300 WllllBER Of HYDROGRAPH ORDINATES 
N D N T E  2 0 EWDING D A T E  



lCEN1 19 CiNlURY ABRK 

COIPUTATION INTERVAL .08 HOURS 
T O T A L  TIRE BASE 24.92 HOURS 

JP 

JR 

fNGLISH UNITS 
DRAINAGE ARfA sum n I t E s  
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION F f f T  
FLOY CUBIC FEET PER SECOND 
STORAGE UOLUllE 
SURFACf A R f A  ACRfS 
Tf lPfRATURf 

ACRf -FE E T 

DE SRf f S FAHRf NHf I T  

IULTI-PLAN OPTION 
NPLAN 1 NUIBER OF PLANS 

I IULTI-RATIO OPTION 
RATIOS OF PRECIPITATION 
0 79 

::: :I: ::: ::l :I: ::: ::: 1:: ::: ::: 1:: ::: :$: ::: 1:: ::: ::: ::: ::: 1:: 1:: 1:: ::: ::: ::: ::: ::: ::1 ::: ::: ::: 1:: ::: 

:tt: :t : :tt:t: :  
: : 

Ibb  K X  t 3 :  

: : : : : : : : : : : : : : 
: a 

169 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT COHTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HIDROGRAPH COIBINATIDN 
Iconp 2 NUIBEII OF HYDROGRAPHS T O  COIBINE 

HYDROGRAPH A T  STATION J 
SUll OF 2 HDROGRAPHS 

PLAN 1, R A T I O  = ,79 

:1:$: :1: : : : : t : : tt : : : t : : :1~:1: : :  I:::11:::::$1:::::::::::::1::::::::::::::::::::::~:::::~:::::::::::~::1::::::::~:::::::::::::::::::: 
1 * 1 

DA ION HRIN ORD FLOY t DA ION HRIW ORB FLOU 8 bA I O W  HRIN ORB FLOY * DA 11011 HRIN ORD FLOY 
1 t : 

1 0000 1 0. 8 1 Ob15 7b 3468. 8 1 1230 151 28. 1 1845 226 4. 
1 0005 2 0. t 1 Ob20 77 3267. t I 123s 152 27, 1 1 1850 227 4. 
1 0010 3 0. 8 1 Ob25 78 3069. 8 1 1240 153 26. t 1 1855 228 4. 
1 0015 4 0. 8 1 Ob30 79 2871. t 1 1245 154 25. t 1 1900 229 4. 
1 0020 5 0. 8 1 Ob35 80 2671. t 1 1250 155 24. 8 1 1905 230 4.  
I 0025 6 0. # 1 Ob40 81 2472. f 1 1255 156 23. t 1 1910 231 3. 
1 0030 7 0. 8 1 Ob45 82 2276. 8 1 1300 157 22. * 1 1915 232 3. 
1 0035 8 0. t 1 Ob50 83 2091. t 1 1305 158 21. t 1 1920 233 3. 
1 0040 9 0. t 1 0655 84 1915. $ 1 1310 159 21. 1 1 1925 234 3. 
1 0045 10 0. t 1 0700 85 1748. 8 1 1315 160 20. 1 1 1930 235 3. 
1 0050 11 0. t 1 0705 86 1603. t 1 1320 l b l  19. 1 1935 236 3. 
1 0055 12 0. t 1 0710 87 1466. # 1 1325 162 19. 8 1 1940 237 3. 
’ O l d 0  l! 9 .  t f 0’15 PR 1340, t 1 1330 11! 18. t I 1945 238 3. 

- -~ - -  _ -  - . - - - .- - - - _ _  - I _  - , - _. - ____ - - _ _  . 





6236. 5.08 i C f S )  2869 .  744. 7 l b .  716. 
( I N C H E S )  1.391 1.442 . 1.442 1.442 

I A C - F l )  1422. 1475. 1475, 1475. 

170 K K  

174 KO 

175 RS 

176 SV 

178 SE 

180 SL 

181 ss 

: : : t : : t : : : : : : :  
t 1 
t D E 1  B t 
t 1 
ttttlltttlltlt 

OUTPUT CONTROL VARIABLES 
IPRNT 1 
I P L O T  0 
OSCAL 0. 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTIHG 
NSTPS 1 

I T Y P  STOR 
RSVRIC -1.00 

P R I N T  CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NURBER OF SUBREACHES 
TYPE OF I N I T I A L  CONDITION 
IWIlIll CONDITION 

x .OO Y O R K I H G  R AND D C O E f F I C I E N T  

STORASE .O 2.7 27.1 75.8 141.6 216.5 299.7 393.0 497.4 612.8 
738.6 873.9 1018.9 1174.6 1343.3 1531.7 1746.1 1988.3 

E l E V A l l O W  1002.00 1005.00 1010,OO 1015,OO 1920.00 1925.00 1030.00 1035,OO 1040.00 1045.00 
1050 .OO 

LOU-LEVEL OUTLET 
ELEVL 1007.50 
CARE4 20.97 

COBL , b l  
EXPL .50 

SPILLYAY 
CREL 1077.50 

SPYID 550.00 
COOY 2.94 
l X P Y  1.50 

O U l f L O U  . 00 -00 
ELEVATION 1002.00 1097.50 

OUTFLOY 992.86 1128.77 
ELEVATION 1077.58 1077.80 

STORAGE .OO 2.68 
OUTFLOY 00 . 00 

F!fVd!lB!4 1037.00 !OOJ.Db 

1055.00 1060.00 1065.00 1070.00 1075.00 1080.00 1085,OO 

ELEVATION AT CENTER OF OUTLET 
CROSS-SECTIONAL AREA 
COEFF IC I EN1 
EXPONENT OF HEAD 

S P I L L Y A Y  CREST ELEVATION 
S P I L L Y A Y  Y I D T H  
Y E I R  COEFFICIENT 
EXPONENT Of HEAD 

COBPUTED OUTFLOY-ELEVATION DATA 

169.02 190.92 219.35 257.72 312.36 396.41 542.34 858.32 
1010.21 1010.96 1012.07 1013.81 1016.77 1022.43 1035.45 1077.50 

1764.60 2999.50 5031.27 8059.63 12281.89 17893.24 25106.23 34104.37 
1078.18 1078.70 1079.38 1080.20 1081.18 1082.30 1083.58 1085.00 

CORPUTED STORAGE-OUTfLOY-ELfVLTION BATL 

14.90 27.13 29.21 36.50 47.27 64.19 75.7s 99.07 
.OO 162.21 169.02 190.92 219.35 257.72 280.95 312.36 

100?.!0 iQ!9.% 1010.?1 18!0,?6 !0!?.07 1013.81 1015.00 1016.77 



S l O R A 6 t  111.59 178.02 216.52 299.74 393.04 402.38 497.42 612.81 738.58 873 .92  
OUTFLOY 362.71 396.41 429.16 486.62 537.98 542.31 584.85 618.23 668.80 701.05 

E L E V A T I O N  1020.00 1022.43 1025.00 1030.00 1035.00 1035.45 1040.00 1045.00 1050.00 1055.00 

STORAGE 1018.86 1174,58 1543.32 1531.69 1638.87 1642.14 1651.83 1667.93 1690.46 1719.40 
OUTfLOY 743.33 777.92 811.04 842.86 858.32 892.86 1128.77 1764.60 2999.50 5031.27 

E L E V A T I O N  1060.00 1065.00 1070.00 1075.00 1077.50 1077.58 1077.80 1078.18 1078.70 1079.38 

STORAGE 1746.05 1755.90 1803.13 1857.61 1919.35 1988.34 
OUTFLOY 7263.10 8059.63 12281.89 17898.24 25106.23 34104.37 

E L E V A T I O N  1080.00 1080.20 1081.18 1082.30 1083.58 1085.00 

HYDROGRAPH A T  STATJON P E T  B 
PLAN 1. R A T I O  .19 

111:11:1111:t:t:t1::11::t1:ttta ttatttttt itt:it~a:tt::i: tt:t~t::tt:ti:t:tt:ti::i;:::t:::i:::i::i:::::::iti:ii:~ii:i:t:iti::::i:::::: 
t t 

D A  HOW HRlN ORD OUlfLOY STORAGE S T A G t  1 P A  HDN HRRW ORD OUTflOY STORAGE STAGE 1 OA 109 HRlN ORB OUlflOY STORAGE S T A G E  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 1 4  
OllD 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 
0320 41 
0325 42 
0330 43 
9335 4 4  

0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
4. 
6. 
8. 

12. 
17. 
23. 
30. 
40. 
51. 
65. 
81. 

100. 
122. 
146. 
165. 
172. 
179. 
187. 
195. 
203. 
213. 
224. 
:y. 

t 
11.9 1007.5 t 1 
14.9 1007,5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007,5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 8 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
15.0 1007.5 1 
15.1 1007.5 t 1 
15.2 1007.6 1 1 
15.3 1007.6 t 1 
15.5 1007.6 t 1 
15.8 1007.7 1 1 
16.2 1007.8 t 1 
16.6 1907.8 t I 
17.2 1008.0 t 1 
17.9 1008.1 t 1 
18.8 1008.3 1 1 
19.8 1008.5 1 1 
21.0 1008.8 t 1 
22.5 1009.0 1 1 
24.1 1009.4 1 1 
25.9 1009.8 t 1 
27.9 1010.1 t 1 
30.1 1010.3 t 1 
32.5 1019.5 t 1 
35.0 1010.8 t 1 
37.9 1011.1 t 1 
41.0 1011.4 t 1 
44.7 1011.8 t 1 
49.3 1012.3 8 1 
52.0 j!:?,? t ! 

0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 IO6 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 
1000 121 
1005 122 
I010 123 
1015 124 
1020 125 
1025 126 
1030 127 
1035 128 
1040 129 
1045 130 
1050 131 
1055 132 
1100 133 
1105 134 
1110 I35 
I l l 5  136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
1145 142 
1150 143 
!::: 1 4 4  

776. 
775. 
775. 
774. 
774. 
773. 
772. 
771. 
771. 
770. 
769. 
768, 
767. 
766. 
766. 
765. 
764. 
763. 
762. 
761. 
760. 
759. 
758. 
757. 
756. 
755. 
754. 
753. 
752. 
751. 
750. 
749. 
748. 
747. 
746. 
744. 
713. 
742. 
741. 
740. 
739. 
737. 
736. 
735. 

1 
1165.0 1064.7 t 1 
1162.7 1064.6 1 1 
1160.2 1064.5 1 1 
1157.6 1064.5 t 1 
1154.7 1064.9 l 1 
1151.7 1064.3 t 1 
1148.6 1064.2 t 1 
1145.3 1064.1 t 1 
1141.8 1063.9 1 1 
1138.2 1063.8 1 1 
1134.5 1063.7 t 1 
1130.7 1063.6 t 1 
1126.8 1063.5 t 1 
1122.9 1063.3 1 1 
1118.8 1963.2 1 1 
1114.7 1063.1 I 1 
1110.5 1062.9 1 1 
1106.3 1062.8 t 1 
1102.0 1062.7 t 1 
1097.7 1962.5 t I 
1093.3 1062.4 t 1 
1088.8 1062.2 t 1 
1084.4 1962.1 t 1 
1079.9 1062.0 t 1 
1075.3 1061.8 t 1 
1070.8 1061.7 t 1 
1066.2 106l.S 1 1 
1061.6 1061.4 1 1 
1056.9 1061.2 t 1 
1052.3 1061.1 t 1 
1047.6 1060.9 t 1 
1042.9 1060.8 t 1 
1038.2 1060.6 t 1 
1033.5 1060.5 1 1 
1028.7 1060.3 8 1 
1024.0 1060.2 t 1 
1019.2 1060.0 1 1 
1014.5 1059.8 t 1 
1009.7 1059.7 t 1 
1004.9 1059.5 1 1 
1000.1 1059.4 1 1 
995.3 1059.2 1 I 
990.5 1059.0 t 1 
9R5.7 1C19.P f 

1640 201 
I645 202 
1650 203 
1655 204 
1700 205 
1705 206 
1710 207 
1715 208 
1720 209 
1725 210 
1730 211 
1735 212 
1740 213 
1745 214 
1750 215 
1755 216 
1800 211 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 229 
1840 225 
1845 226 
1850 227 
1855 228 
1900 229 
1905 230 
1910 231 
1915 232 
1920 233 
1925 234 
1930 235 
1935 236 
1940 237 
1915 238 
1950 239 
1955 240 
2000 241 
2005 242 
2010 243 
20;: ? a 4  

662. 717.3 1049.2 
660. 712,8 1049.0 
659. 708.3 1048.8 
658. 703.8 1048.6 
656, 699.3 1048.4 
655. 694.9 1048.3 
653. 690.9 1048.1 
652. 686.0 1047.9 
650. 681.5 104?.7 
649. 617.1 1047.6 
648. 672.6 1047.4 
646. 668.2 1047.2 
695. 663.8 1047.0 
643. 659.4 1046.9 
642. 655.0 1046.7 
640, 650.6 1046.5 
639. 646.3 1046.3 
638. 641.9 1046.2 
636, 637.5 1046.0 
635. 633.2 1045.8 
633. 628.8 1045.6 
632. 624.5 1045.5 
631. 620.2 1045.3 
629. 615.9 1045.1 
628. 611.6 1044.9 
626. 607.3 1044.8 
625. 603.0 1044.6 
623. 598.7 1044.4 
621. 594.5 1044.2 
620. 590.2 1044.0 
618. 586.0 1043.8 
617, 581.8 1043.7 
615. 517.6 1043.5 
613. 513,3 1043.3 
612. 569.1 1043.1 
610. 565.0 1042.9 
609. 560.8 1042.7 
607. 556.6 1042.6 
606. 552.5 1042.4 
609. 548.3 1042.2 
602. 544.2 1042.0 
601. 540.1 1011.8 
599. 535.9 1041.7 
598. :::,g 1 y : . ;  



1 a i  i 

1 

1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 0 1  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

9P; 4 b  

0.750 47 
0355 48 
0400 49 
0405 50 
0410 51 
O t 1 5  52 
C42C 55 
0425, 5 4  
0430 5 5  
0435 56 
0440 57 
0 4 4 5  58 
0450 59 
0455 60 
OS00 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 79 
0635 80 
Ob40 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0110 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
0745 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 

ill. 

296. 
319, 
347. 
376. 
406. 

435. 
46i, 
487. 
509. 
530. 
549. 
566. 
583. 
598, 
612. 
627. 
639. 
652. 
664. 
675. 
685. 
694. 
703. 
711. 
718. 
725. 
731. 
737. 
742, 
746. 
750. 
754. 
758. 
761. 
763. 
766. 
768. 
770. 
772. 
773. 
774. 
775. 
776. 
776. 
777. 
777. 
777. 
778. 
778. 
777. 
777. 
777. 
777. 
776. 

/ J . ?  13i3.1 1 . 
B6.7 1015.8 f 1 

104.9 1017.2 1 1 
128.1 1019.0 S 1 
156.3 1021.0 t 1 
188.8 1023.1 1 1 
?24.5 2025.5 t 1 
2 6 2 . 4  1027.8 1 I 
al!.a 103O.I : 
340.4 1032.? 1 1 
379.1 1034.3 1 I 
417.6 1036.2 t 1 
4!5.7 1038.0 1 1 
9 9 3 , ?  1339.8 t 1 
531.P 1041.5 $ 1 
570.3 1043.2 I 1 
608.9 1044.8 1 1 
647.5 1046.4 1 1 
685.7 1047.9 1 1 
723.2 1049.4 1 1 
759.8 1050.8 1 1 
795.2 1052.1 1 1 
8ZB.9 1053.3 1 1 
860.9 1054.5 1 1 
891.0 1055.6 1 1 
919.1 1056.6 1 1 
945.3 1057.5 1 1 
969.7 1058.3 1 1 
992.3 1059.1 1 1 

1013.3 1059.8 1 1 
1032.8 1060.4 1 1 
1050.8 1061.0 1 1 
1067.5 1061.6 1 1 
1082.7 1062.1 1 I 
1096.6 1062,5 1 1 
1109.0 1062.9 # 1 
1120.1 1063.3 1 1 
1129.9 1063.6 1 1 
1138.4 1063.8 1 1 
1145.7 1064.1 1 1 
1151.9 1064.3 1 1 
1157.2 1064.4 8 1 
1161.5 1064.6 1 1 
1165.0 1064.7 1 1 
1167.8 1064.8 1 1 
1169.9 1064.8 1 1 
1171.4 1064.9 1 1 
1172.3 1064.9 1 1 
1172.7 1064.9 t 1 
1172.7 1064.9 1 1 
1172.3 1064.9 1 1 
1171.4 1064.9 1 1 
1170.3 1064.9 1 1 
1168.8 1064.8 1 1 
1167.0 1064.8 1 1 

1 

id;; 19; 

1210 147 
1215 148 
12?0 149 
1225 150 
1230 151 
1235 152  
!240 153  
!?95 !54 
1250 155 
1255 156 
1300 157 
1305 158 
!;::: :is 
1315 160 
1320 161 
1325 162 
1330 163 
1335 164 
1340 165 
1315 166 
1350 167 
1355 168 
1400 169 
1405 170 
1410 171 
1415 112 
1420 173 
1425 174 
1430 175 
1435 176 
1440 177 
1445 178 
1450 179 
1455 180 
1300 181 
1505 182 
1510 183 
1515 184 
1520 185 
1525 186 
1530 187 
1535 188 
1540 189 
1545 190 
1550 191 
1555 192 
1600 193 
1505 194 
1610 195 
1615 196 
1620 197 
1625 198 
1630 199 
1635 200 

e - - .  

731. 
730. 
729 I 
728. 
727. 
725. 
724. 
723. 

722. 
721 * 
719. 
718. 
711.  

716. 
71 5. 
713, 
712. 
711. 
710. 
709. 
707. 
706. 
705, 
703. 
702. 
701. 
699. 
698, 
697. 
695. 
694, 
693. 
691. 
690. 
689. 
687. 
686. 
685. 
684. 
682. 
681. 
680. 
678. 
677. 
676. 
674. 
673. 
672, 
671. 
669. 
668. 
666. 
665. 
663. 

V t j s 2  ! J : ? . : t  L 

971.3 1058.4 t I 
966.5 1058,2 1 1 
961.7 105B.O t 1 
956.8 1057.9 1 1 
952.0 1057.7 1 1 
947.2 1957.5  1 ! 
942.4 1057.4 1 1 
937.6 1057.2 t 1 
V 2 . 8  1057.0 1 1 
928.0 1056.9 t 1 
923.2 1056,7 1 1 
918.4 1056.5 I . 
913.6 1056.4 1 1 
908.8 1056.2 1 1 
904.0 1056.0 1 1 
899.2 1055.9 t 1 
894.4 1055.7 1 1 
889.7 1055.5 1 1 
884.9 1055.4 1 1 
880.1 1055.2 1 1 
875.4 1055.0 1 1 
870.6 1054.9 1 1 
865.8 1054.7 1 1 
861.1 1054.5 1 1 
856.3 1054.4 1 1 
851.6 1054.2 1 1 
846.9 1054.0 1 1 
842.2 1053.8 1 1 
837.4 1053.7 1 1 
832.7 1053.5 1 1 
828.0 1053.3 1 1 
823.3 1033.1 1 1 
818.6 1053.0 1 1 
814,O 1052.8 1 1 
809.3 l052.6 1 1 
804.6 1052.4 1 1 
800.0 1052.3 1 1 
795.3 1052.1 1 1 
790.7 1051.9 1 1 
786.0 1051.8 1 1 
781.4 1051.6 1 1 
776.8 1051.4 1 1 
772.1 1051.2 1 2 
767.5 1051.1 1 2 
762.9 1050.9 1 2 
758.3 1050.7 1 2 
753.7 1050.6 1 2 
749.2 1050.4 1 2 
744.6 1050.2 1 2 
710.0 1050.1 1 2 
735.5 1049.9 1 2 
730.9 1049.7 1 2 
726.4 1049.5 1 2 
721.9 1049.3 t 2 

1 

-".. .'i 

2030 247 
2035 240 
1040 249 
2045 250 
2050 251 
?055 252 
2100 253 
2115 2 5 4  
2110 253 
2115 256 
2120 ?57 
?.I> ?'R 
2130 259 
2135 260 
2140 261 
2145 262 
2150 263 
2155 264 
2200 265 
2205 266 
2210 267 
2215 268 
2220 269 
2225 270 
2230 271 
2235 272 
2240 273 
2245 274 
2250 275 
1255 276 
2300 217 
2305 278 
2310 279 
2315 280 

2325 282 
2330 283 
2335 284 
2340 285 
2345 286 
2350 287 
2355 288 
0000 289 
0005 290 
0010 291 
001 5 292 
0020 293 
0025 199 
0030 295 
0035 296 
0040 297 
0045 298 
0050 299 
0055 300 

2320 281 

- * . _ a .  . . - . 1 .  

593. 519.6 1041.0 
592, 515.5 1040.8 
590, 511.5 1040.6 
589. 507.4 1040.4 
587. 503.4 1040.: 
586. 499.4 1040.1 
584,  495.4 1039.9 
582, 491.4 1039.7 
580. 487.4 1059.5 
579. 483.4 1039.3 
577. 6 7 7 . 6  !b;;. 

575. 475.5 1038.9 
573. 471,6 1038.8 
572. 467.6 1038.6 
570. 463.7 1038.4 
568, 459.8 1038.2 
566. 455.9 1038.0 
565, 452.0 1037.8 
563, 448.2 1037.5 
561. 444.3 1037.5 
559. 440.5 1037.3 
558. 436.6 1037,l 
556. 432.8 1036.9 
554. 429.0 1036.7 
553. 425.2 1036.5 
551. 421.4 1036.4 
549. 417.6 1036.2 
547, 413.9 1036.0 
546. 410.1 1035.8 
544.  406.4 1035.6 
542. 402.7 1035.5 
541. 398.9 1035.3 
539. 395.2 1035.1 
537. 391.5 1034.9 
535. 387.8 1034.7 
533. 384.2 1034.5 
531. 380.5 1034.3 
529. 376.9 1034.1 
527. 373.3 1033,9 
525. 369.6 1033,7 
523. 366.0 1033.6 
521. 362.5 1033.4 
519. 358.9 1033.2 
517. 355.3 1033.0 
515. 351.8 1032.8 
513. 348.2 1032.6 
511. 344.7 1032,4 
509. 341.2 1032.2 
508. 337.7 1032.0 
506. 334.2 1031.8 
504. 330.8 1031.7 
502. 327.3 1031.5 
500. 323.9 1031.3 
498. 320.5 1031.1 

:~tltlllSllStltSSltllllllllllllllllllllllllllllllllllllllllllllllllllllllllIllllllllllllllllllllllllllllllllllllllllll:lltll:llllll 

0 PEAK FLOY 11111 nAxInun AVERAGI FLOY 
ICFS) IHA)  6-HR 24-HR 72-HR 24.92-HR 

778. 7.75 I C F S )  761. 590. 568. 560. 
IIWCHIS) ,369 1.144 1.144 1,144 

IAC-FT)  377. 1169. 1169. 1169. 



~ _ _ _  

1173.  7 . 7 5  1099.  666. 642. 642. 

PEAK STAGE T I N E  MIIllUll bVfRA6f STAGE 
(FEET) I H R )  6-HR 24-HR 72-HR 24.92-HR 

1064.94 7.75 1062.56 1044.69 1043.32 1043.32 

PEAK FLOY AND STA6E (END-OF-PERIOD) S U l l U R Y  FOR RULTIPLE PLAN-RATIO ECONOlllC COlPUTATIONS 

T I l E  10 PEAK I N  HOURS 
FLOYS I N  CUBIC F E E 1  PER SECOND, AREA I N  SOUARE R I L E S  

OPERATION STATION 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HIDROGRAPH A T  

a ROUTED TO 

HYDROGRAPH 111 

A 1  

RA 

B1 

R11 

12 

R l Z  

13 

P 

AREA 

2.13 

2.73 

1.08 

1 .08 

.61 

.61 

2.50 

4 0' 

PLAN 

1 FLOY 
T I R E  

1 FLOY 
T I N E  

1 FLOY 
T I n i  

1 FLOY 
T I N E  

1 FLOY 
T I N E  

1 FLOY 
T I n E  

Tin[ 
1 FLOY 

I 21 py 

R A T I O S  APPLIED T O  P R E C I P I T A T I O N  
R A T I O  1 

. 7 9  

896. 
4 .25 

895. 
4 ,33  

605. 
3.83 

598. 
4.50 

341. 
3.83 

336. 
4.33 

918. 
4.33 

? i b 4  



ROUTED TO 

HVDROGRAPH A T  

@ HYDROGRAPH AT 

3 COIIUIWED A T  

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HVDROGRAPH AT 

HVDROGRAPH A T  

4 CORBINED AT 

ROUTED ro 

HYDROGRAPH A T  

2 COABIMED AT 

ROUTED TO 

HYDROGAAPH AT 

2 COIIBINED AT 

ROUTED TO 

HYDROGRAPH AT 

H I M U G R A P H  AT 

0 3 COMBINED AT 

ROUTED 10 

ill 

C1 

c2 

C 

RC 

D 1  

UBI 

12 

D3 

D 

R l  

El 

E 

RE 

F1 

F 

RF 

61 

62 

6 

R6 

u ! 

6.92 

1.91 

1.68 

10.51 

10.51 

.52 

. 3 t  

.30 

-75 

12.09 

12.09 

50 

12.58 

12.58 

1.08 

13.66 

13.66 

1.36 

1.02 

16.04 

16.04 

3 $6 

1 FLOY 
T I R E  

1 FLOY 
TINE 

T i n [  

T J n i  

T IRE 

1 FLOY 

1 FLOY 

1 F l O Y  

1 FLOY 
T I N E  

f FLOY 
T I H E  

1 FLOY 
T I M  

1 FLOY 
Tin1 

1 FLOY 
T I I I E  

1 FLOY 
T I H E  

1 FLOY 
T I R E  

1 FLOY 
T I R E  

1 FLOY 
T I R E  

1 FLOY 
T I R E  

1 FLOY 
T I A E  

1 FLOY 
T I A E  

1 FLOY 
T I N E  

1 FLOY 
TinE 

1 FLOY 
T I R E  

1 FLOY 
T l I I E  

1 FLOY 

2659. 
4.50 

692.  
4.25 

539. 
4.42 

3839. 
4.50 

3815. 
4.58 

270. 
3.83 

267. 
4.00 

171. 
3.75 

464. 
3.83 

4206. 
4.58 

4199. 
4.58 

338 0 

3.83 

4328. 
4.58 

4303. 
4.67 

529. 
4.00 

4597. 
4.58 

4593. 
4.67 

663. 
4.00 

697. 
3.83 

5272. 
4.67 

5270. 
4.67 

330. 
... ..... .. -. . ... .- . _. . .. __ -. . .. . ....- ~ . ... _ -. . . . - ... . .. . . -. . . _ _  - . . .. .. .~ - ... . .. 



HIDROGRAPH A T  H2 .37 1 FLOY 359. 
T i n [  3.58 

3 COMINED A T  H 16.98 I FLOY 5547, 
TrnE 4.75 

ROUTED T O  RH 16.98 1 f L O Y  5543. 
TIAE 4.83 

HYDROGAAPH A T  I1 1.35 I F l O Y  885. 
T I I E  3.92 

2 CONBINED A r  I 18.33 1 FLOY 6025, 
TINE 4.33 

ROUTE! TO R I  18.33 1 FLOY 6021, 
TIRE 4.50 

HYDROGRAPH tu J1 .85 I FLOY 342. 
T l I E  3.83 

2 COIBINED A T  J 19.17 1 f l O Y  6236, 
T I I E  5.08 

ROUTED T O  DE1 B 19.17 1 FLOY 778. 
T IRE 7.75 

tt  PEAK STAGES I N  FEET It 
1 STAGE 1064.94 

T I I E  7.75 

SUIAARY Of I I I N E I A T I C  YAVE - IUSXIN6UI-CUCE ROUTIN6 
l f L O Y  IS DIRECT RUNDFF YITHDUl BASE FLOY) 

INTERPOLATED TO 
COIPUTATlON INTERVAL 

ISTdP ELEAENT DT PEAK TinE TO wotunf DT PEAK l I l l E  TO WOLUIE 
PER1 PEAK 

FOR PLAN = 1 twro: . i 9  
nn nA% 1.80 895.73 259.07 1.18 5.00 895.33 260.00 1.18 

CONTINUITY SUIIAR! (AC-FI) - IwfLOYz .1721E+03 EXCESS= .00OOE+00 DUTFLOYz .1722E+03 BASIN STORAGE: .1637E-03 PERCENT ERROR: -.I 

fOR PLAN : 1 Rb110: -79 
RBI IIANE 4.98 598.34 268.71 1.52 5.00 597.79 270.00 1.52 

FOR PLAN 1 1 R A T I O =  .79 
RBZ XA# 5.00 336.98 258.18 1.45 5.00 336.18 260.00 1.45 

FOR PLlW = I R A T I O =  .79 
PE NbNE 2.68 7680.39 271.45 1.33 5.00 2659.56 270.00 1.33 



CONTIMITI SUNNARY (AC-FT)  - IYLOY: .4898E+03 EXCESS: .0000E+00 O U T F I O Y ~  .4900f+03 I A S I N  STORAGE: .4815E-01 PERClNl ERROR: .O 

FOR PLAN 1 R A T I O =  .79 
RC NAN 1.26 3836.85 272.71 1.31 5.00 3815.50 275.00 1,31 ' C O I I T I I # I I T Y  SUNNARV ( A C - F T )  - I I IFLOY= ,7344403 EXCESS. ,000OE~00 OUlfLOY= ,7346E403 I A S I N  STOIIAGEJ .50611-01 PERCENT ERROR= .O 

FOR PLAN 2 1 RATIO= .79 
RDI NAN 5.00 267.70 237.07 1.31 5.00 266.72 240.00 1.31 

CONTJNUIT'I SUAIIbRY IbC-FT) - S B L D b  .3651E+O2 EXCESS= .00OOf+00 OUlFLOY. ,36621401 1AS11 SlBR46E: .1215E-03 PERCEMl ERROR: -,3 

FOR PLAN = 1 R A l I O =  -79 
RD NAHE .75 4203.11 273.90 1.33 5.00 4198.98 275.00 1.33 

CONTINUITY SUNNARY ( A C - f T )  - INfLOYz .8584E403 EXCESS= .OOOOE+OO O U T f L O Y ~  ,85841403 I A S I W  51ORAGE~ ,25421-03 PERCENi ERROR: .O 

FOR PLAN = 1 R A T I O =  .79 
RE NAME 1.59 4323.83 277.93 1.35 5.00 4303.36 280.00 1.35 

CONTINUITY SUNNARY IAC-FT)  - IWTLOY. ,90611403 EXCESS. .OOOOE+OO OUTFLDYz .9064f+03 BASIN STORAGE. .3544E-01 PERCENT ERROR. , O  

FOR PLAN 2 1 R A T I O =  ,79 
RF NAME 1.57 4595.44 278.93 1.36 5.00 4592.91 280.00 1.36 

CONlIllllIlY SUIINARY ( A C - F i )  - IWTLOY: .9891E+03 EXCESS. .0000E+OO OUTFLOY. ,98921403 BASIN S10RA6Ez .4389E-01 PERCENT ERROR. .O 

FOR PLAN = 1 R A T I O =  .79 
~ f i  nAM 1.17 5270.88 281.68 1.40 5.00 5269.70 280.00 1.40 

C O N T I W U I I Y  SUNNARY ( A C - f T )  - INfLOY: .12OIE+O4 EXCESS. .0000E+00 OUTFLOY~ .1201E+04 DASIN STWAfiE= .7383E-01 PERCENT ERROR: .O 

FOR PLAN = 1 RATIO=  .79 
RH RANE 2.83 5543.74 292.57 1.42 5.00 5543.20 290.00 1.42 

CUNTIWUITY SUNNARY (16-FT) - IYLDY= .1287f+04 EXCESS. .OOOOE+OO OUTTLOY~ .1287f+04 l A S N  STOtAfif. .1729E+00 PERCENT IRROR: .O 

FOR PLAW = 1 RATIO=  .79 
RI NANE 5.00 6022.77 270.18 1.46 L O O  6021.42 270.00 1.46 

CONTINUIIV SUNNARY (AC-FT) - IYLOY. .1429E+04 EXCESS. .00OOf+00 OUTFLOY. .1429E+O4 I A S I N  STORAGE: .3451E+00 PERCENT ERROR= .O a 



x x xxxxxxx xxxxx X 
x x x  x x  xx 
x x x  X X 
xxxxxxx xxxx x xxxxx x 
x x x  X X 
x x x  x x  X 
x x xxxxxxx xxxxx xxx 

T H I S  PROGRAII REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KWOYN AS HECl (JAN 731, HEtl6S, HECIDB, AND HEClKY. 

THE DEFINITIO)(S OF VARIAILES -RlIHP- AM9 -RT IOR-  HAVE CHAM6ED FRDH THOSE USED Y l l H  THE 1973-STYLE INPUT SIRUCTURE. 
THE DEfINITlON OF -AHSKK- OM Rll-CAR) MAS CHAIIGED Y l T H  REVISIONS DATE9 28 SEP 81, THIS I S  THE FORTRAN77 VERSION 
NEY OPTIOIIS: DAHBREAK OUlFlOY SUIIRERSEIIGE , SIM6LE EVENT DAIAGE CALCULAIION, DSS:YRITE STAGE FREOUENCI, 
DSS:READ T I M  SERIES A T  DESIRED CALCULATlO# IWlERVAL 
K I M E R A T I C  YAYE:  WEN F I N I T E  DIFfEREMCE AL60RITHH 

LOSS RA1E:GREEN AND A A P l  I l l F I L T R A T I O N  



HEC-1 INPUT PA6E 1 

L I W l  

4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  

26 
I ?  

ID.. . , . . .I.. . .. ..2. .. . . ..3.. . . . .. 4... .... 5. .. . . , .6.. ., , , .7., , , . .,8.. ... ..9., . , ..lo 

ID HIKO SPRIIIGS MASH FILE:  10OHIKO D I T E :  7-22-94 
ID ~ 6 0 ' 4 E l r a ~ ~ ~ ~ ~ ~ ~ ~  6-HOUR SJDRA Der CCRFCD HCCDPA 
ID j fN .5 ;  DPlRF'.:79 '' 
I D  Oriqinilly [waled by Boyle Enqineerinp for CCRFCD 
ID as Y i k o  Sorinqs/Unnared Mash facilities Plan. 
ID TlAG5 modified by l i r  Sutko Der CCRFCD HCCDDA. 
ID E d i t e d  by B!ack k h a t c h  for desiqn of Hiko SDrinos Detention Basin .  
IT 5 0 0 300 
I# 5 D 0 
IO 5 0 0 
JR PREC ,79 

K K  A 1  
K t l  RUNOFF FROA SUBBASIN A1 
!A 2.73 
P 8  4.58 
P C  .OOO ,020 ,859 ,080 ,110 ,144 ,150 ,160 ,168 ,171 
P C  .180 ,182 ,187 ,190 ,197 ,202 ,210 ,220 ,230 ,241 
PC ,250 ,259 ,265 .280 ,290 ,300 ,305 ,309 ,310 ,317 
PC ,321 ,327 ,333 ,346 ,361 ,381 ,408 ,430 ,477 ,514 
P C  ,561 ,630 ,710 .I20 ,731 ,752 ,779 ,799 .795 ,809 
P C  ,810 ,820 .82b ,840 ,859 ,889 ,910 ,938 ,966 ,970 
P C  ,974 ,979 ,981 ,983 ,985 ,989 ,990 ,992 ,993 ,996 
P C  ,997 ,999 1.00 
1s 0 78 
UD .83 



29 
30 
31 
3 2  
33 

34 
35 
Jb 

37 
38 
39 
40 
4 1  

42  
4 3  
4 4  

LINE 

45 
46  
47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 
60 

61 
6 2  
63 
64 
65 

66 
17 

K K  E1 
KH RUMOFF FROA S U l l l l S I N  1 1  
EA 1.08 
L S  0 83 
UD .47 

K K  RE1 
K A  ROUTE 11 RUMFF 
RX 15500 ,0503 ,050 JRAP 350 25  

K K  E2 
K l l  RUNOFF FROll SUBBASIN 1 2  

1s 0 82 
UD .43 

18 . h i  

K K  RB2 
KA ROUTE BZ RUNOFF 
RK 11500 ,0435 ,050 iunp zoo 25 

HEC-1 INPUT 

IB... .... 1 .... ... Z..... .. 3... .... 4 ..... ..5 ...... .6... .... ?,... , .. 8...... .9 .  .,. ..lo 

KW 83 

8A 2.5 
L S  0 81 
UD .E8 

IN RUNOFF mn SUBBASII~ 13 

K K  1 
KH 
HC 4 

COABINE RA, 81, BZ, 6 13 

K K  RE 
K A  ROUTE B 
R K  4500 ,0389 ,030 TRAP 300 25  

KK C1 
KA RUMFF FRO1 SUBBASIN C1 

1s 0 80 
UD .E3 

BA 1.91 

IIK CZ 
XI1 RUNOFF FRO! SUBBASIN C2 

1s 0 79 
U l  .94 

Bn 1.69 

PAGE 2 



69 
70 
71 

72 
73 
74 
75 
76 

77 
78 
79 

80 
81 
82 
83 
84 

L I N E  

85 
86 
87 
88 
89 

90 
91 
92 

93 
99 
95 

96 
97 
98 
99 
100 

101 
102 
103 

104 
105 
106 

K K  RC 
111 ROUTE C 
RK 2900 ,0414 ,030 TRAP 300 5 

K K  Dl 
KH RUNOFF FRON SUBBASIN D1 
BA , 5 2 4  
1s 0 80 
UD .42 

K K  RDl 
KII ROUTf D1 
RK 5400 ,061 ,050 TRAP 100 50 

K K  D2 
IN RUNOFF FROH SUBBASIN DZ 
!A ,301 
1s 0 80 
UD .34 

HEC-1 IWUT 

IB, , . . . . . l . . . . . . .2 . . . . . , .3 . . . . . . .4 .  ...... 5..,.,..6...,...7 ....... 8 .... ... 9.. .... I O  

K W  D3 
KH RUMfF FRON SUPBASIN D3 
Bb ,753 
1s 0 85 
UD ,46 

K K  D 
KH 
HC 4 

COHBI% RC, RDl, DZ. 6 D3 

K K  R D  
KN ROUTE D 
R K  1600 ,0469 ,050 T R I P  300 15 

K K  E l  
111 RUNOFF FROH I1 
BA ,995 
1s 0 87 
UD .43 

K K  E 
KH COHDIW RB 6 E l  
HC 2 

K K  RI 
KH ROUTE E 
RK 2560 ,0364 ,050 TRAP 300 50 

PA6E 3 



108 
109 
110 
1 1 1  

112 
113 
114 

115 
116 
117 

118 
119 
120 
121 
122 

123 
I24 
125 
126 
127 

11% 

128 
129 
130 

131 
132 
133 

134 
135 
136 
137 
1 3 8  

139 
140 
141 
142 
143 

144 
145 
146 

147 
148 
149 

K A  RUllDff fROn SUBBASIN f l  
BA 1.08 
1s 0 02 
UD .56 

K K  F 
KH COllBlWE RE 6 Fl 
HC 2 

K K  RF 
KH ROUTE F 
RX 3000 ,0467 ,050 l R A P  300 50 

K K  61 
KH RUWOff fROH SUBBASIN 61 
BA 1.36 
LS 0 83 
UD .62 

X K  62 
111 RUWOff FRON SUBBASIN 62 
BA 1.02 
LS 0 88 
UP .47 

HEC-1 INPUT 

ID .... ... 1 .... ... ? .... ... 3. ...... 4 .... ,..5. ...... 6. .... ,. 7...,...8 .... ... 9,.....10 
KK 6 
KA 
HC 3 

COHBINE R f ,  61, 6 62 

K K  R6 
KH ROUTE 6 
RK 2600 ,0346 ,050 TRR 

K K  HI 
KA RUNOFF FROH SUBBASIN HI 
8A ,560 
1s 0 83 
UD -42  

K X  H2 
Kll RUNOFF FRDll SUBBASIN H? 
BA ,373 
1s 0 90 
UP -24 

111: H 
K l l  
HC 3 

CORBIHE R6, H1 6 H2 

IK RH 
KH ROUlE H 
RX 9400 ,0585 ,070 TRAP 

300 5 

75 5 

P A 6 1  4 



~~ ~ 

151 XI! RUMDFf FRON SUBBBSIY 1 1  

153 1s 0 89 
114 UD .55  

152 1.35 

I55 K K  I 

157 HC z 
156 KH consitll RH 1. i i  

158 K K  RI 
159 K1 ROUTE I 
160 RK  10000 ,0410 ,050 

161 K K  J1 
162 11 R U W f  FROll SUBBASIN J1 
163 EA ,847 
164 1s 0 75 
165 UQ .41 

166 WK a 
167 In c o n m  RI i ~i 
168 HC 2 
169 KO 1 

11% 

170 
171 
I72 
173 
174 
175 
176 
177 
178 
179 
180 

182 
itti 

TRAP 400 50 

HEC-1 INPUT 

I D .  ..... .1....... 2.....,.3 ..... ..4* ...... 5 .... ... 6 ...... .7.......8. ...... 9... , ..lo 

K K  DE1 B 
K1 DfTEllTION BASIN S I T E  
K l l  
K l l  
KO 1 
RS 1 STOR - I  
SV 0 2.68 27.13 75.75 141.59 216.52 299.74 393.04 497,42 612.84 
SV 738.58 873.92 1018.86 1174.58 1343.32 1531.69 1746.05 1988.34 
SE 1002 1005 1010 1015 1020 1025 1030 1035 1040 1045 
SE 1050 1055 1060 IO65 1070 1075 1080 1085 
St 1007.5 20.97 .61 .5  
SS 1077.5 550 2.939 1.5 
11 

Sttillrav elevation of 1077.5 11.; 62' h. lor-level outlet pirie; 
storaue c u a t i t y  o f  1636 a t  ft. 

P A N  5 



1 FLOOD HYDROGRAPH PACIAGE IHEC-11 1 
t SEPTEllBER 1990 1 
t VERSION 4.0 t 
1 $ 

t t 
t11111t11tt:1111t11~11:11:~1~1tl:11111111 

t RUN DATE 05/30/1996 T i n E  i7:02:44 1 

t1~1:111~111111t111:1111111t11111111111 
1 1 
1 U.S. ARI IY  CORPS OF EffiINEERS 1 
1 HYBROLOGIC EN61NfERIN6 CENTER t 
1 A09 SECOM STREET 1 
t DAVIS, CALlFORNlA  95616 1 
1 I 9161  756-1104 1 
: 1 
t$tttttt ) ) tttttttt111~t~t1~:&~~$ttt~11:  

10 IO 

HlKO SPRINGS MASH FILE:  100HIKO DATE: 7-22-94 
100 !EAR FREQUENCY 6-HOUR STORH Der CERFCD HCIDDH 
SDN 5, DARF .79 
Oriuinallv created by B o r l e  Enqineerinq for CCRFCD 

.IS Hiko SprinqslUnnired Mash Facilities Plan.  
TLAGs rodified by Tin Sntko Der CCRFCD HCIRDII. 
E d i t e d  by Black fi Veat rh  for desipn of Hiko Svinqs Detent ion  Basin. 

OUTPUT CONTROL V A R I A I L E S  
IPRNT 5 PRINT CONlROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0, HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIRE D A T A  
N i l  N 5 n i m s  IY c o n p u i m o t i  INTERVM 

IDATE 1 0 STARTING DATE 
mnE 0000 STARTING T INE 

99 300 NUIIBER OF HYDRO6RAPH ORbINATES 
! InDP?E 3 [WDl!tfc DdTE 



ICENI 19 CENIIRl l l A R K  

COHPUTATION INTERVAL .OB HOURS 
TOTAL TIHE BASE 29.92 HOURS 

JP 

JR 

ENGLISH UNITS 
D R A I N M E  AREA SOUARE N I L E S  
P R E C l P I l A T I O N  DEPTH INCHES 
LINGTH, ELEVATION FEET 
FLOY CUBIC FEE1 PER SECOND 
STORAGE VOLUHE ACRE-FEET 
SURFACE AREA ACRES 
TEflPERbTURf DEGREES FAHRENHEIT 

HULTI-PLAN OPTION 
NPLAN 1 NUHBfR OF PLANS 

I N T I - R A T I O  OPTION 
RATIOS OF PRECIPITATION 
.79 

ttl t : :  11: ::: 1:: 111 111 1:) ::1 :t1 111 111 ::1 :1: 11: 11: Slt 111 111 111 1:: :11 ::t 111 111 I11 111 1:: 1:: 111 :11 ::t ::1 

1t:1:1:11111:1 
: t 

166 K K  1 J t  
: : 
:tt:t:::t111:1 

OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
USCAL 0. HYDROGRAPH PLOT SCALE 

168 HC HYDROGRAPH COHBINATION 
ICOAP 2 NUHBfR OF HYDROGRAPHS TO COHBINE 

HYDROGRAPH A T  STATION J 
SUH OF 2 HIDROGRAPHS 

PLAN 1. RATIO .79 

~:Stt:lS:ll:tttl:l:::l:l:lll:llltl:t:lltl:l:ll:l::l:llll:lllllllll:lll::lllllll:l:l:::t::ll::l:lll:ll:l~l:ll:ll:lll::l:l:l:ll~l:l:: 
1 1 t 

D A  I O N  HRHN ORB fLOY 1 DA HOW HRlN DRD F l O Y  1 DA WON HRlW DRP FLOY 1 PA HOW HRHN ORB FLOW 
I 1 1 

1 0000 1 0. 1 1 0615 76 4262. 1 1 1230 151 29. 1 1 1845 226 4. 
1 0005 2 0. 1 1 0620 77 3998. 1 1 1235 152 28. 1 1 1850 227 4. 
1 0010 3 0. 1 1 0625 78 3731. 1 1 1240 153 27. 1 1 1855 228 4. 
1 0015 4 0. 1 1 0630 79 3461. 1 1 1245 154 26. 8 1 1900 229 4 ,  
1 0020 5 0. 1 1 0635 BO 3194, 1 1 1250 155 25. 1 1 1905 230 4, 
1 0025 b 0. 1 1 0640 81 2935. 1 1 1255 156 24. 1 1 1910 231 3. 
1 0010 7 0. t 1 9645 82 2686. 1 1 1300 157 13. 1 1 1915 232 3. 
1 0035 B 0. $ 1 0650 83 2454, 1 1 1305 158 22. 1 1 1920 233 3. 
1 0040 9 0. 8 1 0655 84 2239, 1 1 1310 159 21. 1 1 1925 234 3, 
1 0045 10 0. 1 1 0700 85 2040. 1 1 1315 160 21. 1 1 1930 235 3. 
1 0050 11 0. 1 1 0705 86 1858. 1 1 1320 161 20. 1 1 1935 236 3. 
1 0055 12 0. 1 1 0710 87 1699. t 1 1325 162 19. k 1 1940 237 3. 
t i l l o n  17 94 ! \ $ I ,  t ! 1330 I f ?  19 .  L 1 1045 239 3. 

~ ._ - - __ - - - __ - . - __ - -  -- - - - - . - - _ _  - _ _  _ _  
~~ 





8282,  4.92 ( C f S )  3744, 971. 9 3 5 ,  935. 
(INCHES) 1.816 1.883 1.883 1.883 
IAC-FTI 1857, 1925. 1925. 1925. 

170 K K  

174 KO OUTPUT CONTROL VARIABLES 
IPRRT 1 
I P L O T  0 
OSCAL 0. 

P R I N T  CONTROL 
PLOT CONlROL 
HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING D d l A  

175 RS STORAGE ROUTING 
MSIPS 1 

I T Y P  STOR 
f fSVRIC -1.00 

MIIBER Of SUBREACHES 
TYPE OF I N I T I A L  CONDITION 
INITIAL CONDITIOM 

X ,OO YORKING R A N D  D C O E F F I C I E N l  

176 SV STORAGE .O 
738.6 

2.7 27.1 75.8 141.6 216.5 299.7 393.0 497.4 612.8 
873.9 1018.9 1174.6 1343.3 1531.7 1746.1 1988.3 

178 SE E L f V A l l O W  1002.00 
1050.00 

1005.00 3010.00 1015.00 1020.00 1025.00 1030.00 1035.00 1040.00 1045.00 
1055.00 1060.00 1065.00 1070.00 1075.00 1080.00 1085.00 

180 SL LOU-LEVEL OUTLET 
ELEVL 1007.50 
C A f i E A  20.97 

COOL ,61 
EXP! .50 

f L E V A T I D N  A T  CENTER OF OUTLET 
CROSS-SECTIOUIL AREA 
COEFFICIENT 
EXPONENT OF HEAD 

181 ss S P i l L Y A l  
CREL 1077.50 

SPYID 550.00 
COIY 1.94 
EXPY 1.50 

S P I L L Y A Y  CREST ELEVATION 
S P I L L Y A Y  YIDTH 
YEIR COEFFICIEMT 
EXPONENT OF HEAD 

COHPUTED OUTFLOY-ELEVATION D A l A  

OUTFLOY . 00 .oo 
ELEVATION 1002 .OO 1007.50 

169,02 190.92 219.35 257.72 312.36 396.41 512.34 858.32 
1010.21 1010.96 1012.07 1013.81 1016.77 1022.43 1035.95 1077.50 

OUTFLOY 892.86 3128.77 
ELEVATION 1077.58 1077.80 

3764.60 2999.50 5031.27 8059.63 12281.89 17898J4 25106.23 34104.37 
1078.18 1078.70 1079.38 1080.20 1081.18 1082.30 1083.58 1085.00 

COflPUTED STORAGE-OUTfLOY-ELEVATION DATA 

14.90 27.13 29.21 36.50 47.27 64.19 75.75 99.07 
,OO 162.21 169.02 190.92 219.35 257.72 280.95 312.36 

l$O7,5? fOtO.QP 1 0 ! 0 . ! '  1010,94  ! O ? ? . V  11?'?.?1 1015.00 1016 .77  



STORAGE i41.59 178.02 216.52 299.14 393.09 402.38 491.42 612.84 738.58 873.92 
OUTFlOY 362.71 396.41 429.16 486.62 537.98 542.34 584.85 628.23 668.80 707.05 

ELEVATION 1020.00 1022.43 1025.00 1030.00 1035.00 1035.45 1040.00 1045.00 ’ 1050.00 1055.00 

STORAGE 1018.86 1174.58 1343.32 1531.69 1638.87 1642.14 1651.83 1667.93 1690.46 1719.40 
OUTFLOY 743.33 777.92 811.04 842.96 856.32 892.86 1128.77 1764.60 2999.50 5031.27 

ELEVATION 1060.00 1065.00 1070.00 1075.00 1077.50 1077.58 1077.80 1078.18 1078.70 1079.38 

STOR86f 1746.05 1755.90 1803.13 1857.61 1919.35 1988.34 
OUTFLOY 7263.10 8059.63 12281.89 17898.24 25106.23 34104.37 

ElEVdTIOl 1080.00 1080.20 1081.18 1082.30 1083.58 1085.00 

HYDROGRAPH A T  STATION D I T  B 
ptnw 1, RATIO : .79 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

a ;  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 a 1  1 

1 
1 
1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 
0320 41 
0325 42 
0336 43 
9335 6 4  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
1. 
2. 
3. 
6. 
10. 
15. 
22. 
32. 
43. 
57. 
73. 
92.  

115. 
140. 
164, 
171. 
179. 
189. 
199. 
209. 
220. 
231, 
243. 
255. 
268. 
282. 
293 I 
307. 

I 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 t 1 
14.9 1007.5 8 1 
14.9 1007.5 t 
14.9 1007.5 t 
14,9 1007.5 t 
14.9 1007.5 t 
14.9 1907.5 t 
14.9 1007.5 1 
14,9 1097.5 1 1 
14.9 1007.5 t 1 
14.9 1007.5 1 1 
14.9 1007.5 1 1 
15.0 1007.5 8 1 
15.0 1007.5 t 1 
15.2 1007.6 t 1 
15.3 1007.6 t 1 
15.6 1007.7 t 1 
16.1 1007.7 8 1 
16.6 1007.8 1 1 
17.3 1008.0 t 1 
18.2 1008.2 1 1 
19.2 1008.4 1 1 
20.4 1008.6 t 1 
21.9 1008.9 t 1 
23.5 1009.3 t 1 
25.5 1009.7 t 1 
27.6 1010.0 t 1 
29.9 1010.3 t 1 
32.7 1010.6 t 1 
35.8 1010.9 8 1 
39.4 1011.3 t 1 
43.4 1011.7 t 1 
47.8 1012.1 t 1 
52.5 1012.6 t 1 
57.6 1013.1 t 1 
63.1 1013.7 t 1 
69.2 1014.3 t 1 
76.3 1015.0 t 1 
84.9 1015.7 t 1 
9 . 4  1016.5 1 

0820 101 
OB25 102 
0838 193 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
05’45 118 
0950 119 
0955 120 
1000 121 
1005 122 
1010 123 
1015 124 
1020 125 
1025 126 
1030 127 
1035 128 
1040 129 
1045 130 
1050 131 
1055 132 
1100 133 
1195 134 
1110 135 
1115 136 
1120 137 
1125 138 
1130 139 
1135 140 
1140 141 
1145 142 
1150 143 
I155 1 4  

t 
849. 1572.0 1075.9 t 1 
848. 1569.6 1075.9 I 1 
848. 1566.9 1075,8 1 1 
848. 1564.0 1075.8 t 1 
847. 1560.9 1075.7 t 1 
847. 1557.6 1075.6 t 1 
846. 1554.2 1075.5 t 1 
846. 1550.5 1075.4 1 1 
845. 1546.7 1075.4 1 1 
844. 1542.8 1075.3 1 1 
844. 1538.8 1075.2 t 1 
843. 1534.6 1075.1 1 1 
843. 1530.3 1075.0 t 1 
842. 1526.0 1074.8 1 1 
841. 1521.5 1074.7 1 1 
840. 1517.0 1074.6 8 1 
840. 1512.4 1074.5 t 1 
839. 1507.7 1074.4 1 1 
838. 1503.0 1074.2 t 1 
837. 1498.2 1074.1 t 1 

836. 1488.4 1073.9 t 1 
835. 1483.5 1073.7 t 1 
834. 1478.5 1073.6 t 1 
833. 1473.5 1073.5 t 1 
832. 1968.4 1073.3 t 1 
831. 1463.4 1073.2 t 1 
830. 1458.3 1073.1 t 1 
830. 1453.1 1072.9 t 1 
829. 1448.0 1072.8 t 1 
828. 1442.8 1072.6 t 1 
827. 1437.6 1072.5 1 1 
826. 1432.4 1672.4 t 1 
825. 1427.2 1072.2 1 1 
824. 1421.9 1072.1 t 1 
823. 1416.7 1071.9 t 1 
823. 1411.4 1071.8 t 1 
822. 1406.1 1071.7 t 1 
821. 1400.8 1071.5 t 1 
820. 1395.5 1071.4 t 1 
819. 1390.1 1071.2 1 1 
818. 1384.8 1071.1 t 1 
817. 1379.4 1071.0 I 1 
8 1 6 .  1 3 7 4 . 1  !078.B t I 

836. 1493.3 1074.0 a 1 

1640 201 
1645 202 
I650 203 
1655 204 
1700 205 
1705 206 
i 71 0 207 
1715 208 
1720 209 
1725 210 
1730 211 
1735 212 
1740 213 
1745 214 
1750 215 
1755 216 
1800 217 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 
1845 226 
1850 227 
1855 228 
1900 229 
1905 230 
1910 231 
1915 232 
1920 233 
1925 234 
1930 235 
1935 236 
1940 237 
1945 238 
1950 239 
1955 240 
2090 241 
2005 242 
2010 243 
2015 244 

755. 1071.7 1061.7 
754. 1066.6 1061.5 
753. 1061.4 1061.4 
752. 1056.3 1061.2 
751. 1051.2 1061.0 
749. 1046.0 1060.9 
748. 1040.9 1060.7 
747. 1035.8 1060.5 
746. 1030.7 1060.4 
745. 1025.6 1060.2 
744. 1020.5 1060.1 
742. 1015.4 1059.9 
741. 1010.4 1059.7 
740. 1005.3 1059.5 
739. 1000.2 1059.4 
737. 995.2 1059.2 
736. 990.1 1059.0 

734. 989.1 1058.7 
732. 975.1 1058.5 

730. 965.0 1058.1 
729. 960.0 1058.0 
727. 955.1 1057.8 
726. 950.1 1057.6 
725. 945.1 1057.5 
724. 940.2 1057.3 
722. 935.2 1057.1 
721. 930.3 1056.9 
720. 925.3 1056.8 
719. 920.4 1056.6 

716. 910.6 1056.3 
715. 905.6 1056.1 
714. 990.7 1055.9 
713. 895.9 1055.8 
711. 891.0 1055.6 
710. 886.1 1055.4 
709. 881.2 1055.3 

706. 871.5 1054.9 
705. 066.7 1054.7 
704. 861.9 1054.6 
702. 857.0 1054.4 

735, 985.1 1058.9 

731. 970.0 1059.3 

717. 915.5 1056.4 

708. 976.1 iom 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 
1 
I 
1 
1 
1 
1 
1 
1 

0350 47 
0355 48 
0400 49 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 79 
0635 80 
0640 81 
0645 82 
0650 83 
0655 89 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
0745 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 

369. 
396. 
426. 
456. 
488. 
516. 
543. 
567. 
590. 
610. 
629. 
646. 
662. 
678. 
692. 
706. 
719. 
731. 
743. 
753. 
763. 
772. 
781. 
788, 
795. 
802. 
808. 
813. 
817. 
821. 
825. 
829. 
832. 
835. 
838. 
840. 
842. 
844 I 
845. 
846. 
847. 
848. 
898. 
849. 
849. 
849. 
850. 
850, 
850. 
850. 
850. 
849. 
849. 
849. 

148.4 1020.5 t 1 
177.2 1022.4 1 I 
212.8 1021.8 t 1 
254.7 1027.3 t 1 
301.8 1030.1 1 I 
352.3 1032.8 1 1 
404.7 1035.6 t 1 
457.7 1038.1 1 1 
510.7 1040.6 t 1 
563.2 1012.9 t 1 
615.4 1045.1 1 1 
667.2 1047.2 8 1 
718.7 1049.2 t 1 
769.8 1051.2 t 1 
820.4 1053.0 t 1 
870.4 1054.9 t 1 
919.8 1056.6 1 1 
968.4 1058.3 1 1 

1016.0 1059.9 1 1 
1062.2 1061.4 t 1 
1106.6 1062.8 t 1 
1149.0 1064.2 1 1 
1189.1 1065.4 1 1 
1226.8 1066.5 1 1 
1262.1 1067.6 1 1 
1294.9 1068.6 t I 
1325.5 1069.5 t 1 
1354.1 1070.3 t 1 
1380.6 1071.0 t 1 
1405.2 1071.6 8 I 
1428.0 1072.2 t 1 
1448.9 1072.8 t 1 
1468.0 1073.3 1 1 
1485.1 1073.8 1 1 
1500.5 1074.2 t 1 
1514.1 1074.5 t 1 
1526.0 1034.8 t 1 
1536.3 1075.1 t 1 
1545.2 1075.3 t 1 
1552.8 1075.5 1 1 
1559.3 1075.6 t I 
1564.6 1075.8 1 1 
1569.0 1075.9 1 1 
15?2,5 1076.0 8 I 
1575.2 1076.0 8 I 
1577.2 1076.1 t 1 
1518.6 1076.1 * 1 
1579.3 1076.1 1 1 
1579.6 1076.1 t 1 
1579.3 1076.1 t 1 
1578.6 1076.1 t 1 
1577.5 1076.1 t I 
1576.0 1076.0 1 1 
1574.2 1076.0 t 1 

t 

1210 147 
1215 148 
I220 149 
1225 150 
1230 151 
1235 152 
1240 153 
1245 154 
1250 155 
1255 156 
1300 157 
1305 158 
1310 159 
1315 160 
1320 161 
1325 162 
1330 163 
1335 164 
1340 165 
1345 166 
1350 167 
1355 168 
1400 169 
1405 170 
1410 171 
1415 172 
1420 173 
1425 174 
1430 175 
1435 176 
1440 177 
1415 178 
1450 179 
1455 180 
1500 181 
1505 182 
1510 183 
1515 189 
1520 185 
1325 186 
1530 187 
1535 188 
1540 189 
1 5 4 5  190 
1530 191 
1555 192 
I600 193 
1605 194 
1610 195 
l 6 J 5  196 
1620 197 
1625 198 
1630 199 
1635 200 

814. 
813. 
812. 
811. 
810. 
809. 
808. 
807, 
805. 
804. 
803. 
802. 
801, 
800. 
799. 
798. 
797. 
796. 
795. 
794. 
793. 
792. 
791. 
790. 
789. 
788. 
787. 
786. 
784. 
783. 
782. 
781. 
780. 
779. 
778, 
777. 
776. 
775. 
774, 
772, 
771. 
770. 
769, 
?58. 
767. 
?65. 
764, 
763. 
762. 
761. 
760. 
753. 
757. 
756. 

1358.0 1070.4 1 1 
1352.7 1070.2 1 1 
1347.5 1070.1 t 1 
1341.9 1070.0 t 1 
1336.5 1069.8 t 1 
1331,2 1069.6 t 1 
1325.8 1069.5 t 1 

1315,O 1069.2 t 1 
1309,6 1069.0 1 1 
1304.3 1068.8 t 1 
1298.9 1068.7 t 1 
1293.5 1068.5 t 1 
1288.2 1068.4 t 1 
1282.8 1068.2 t 1 
1277.4 1068.0 1 1 
1272.1 1067.9 1 1 
1266.7 1067.7 1 1 

1256.0 1067.4 t 1 
1250.6 1067.3 t 1 
1245.3 1067.1 1 1 
1239.9 1066.9 t 1 
1234.b 1066.8 t 1 
1229.3 1066.6 t 1 
1223.9 1066.5 t 1 
1218.6 10b6.3 1 1 
1213.3 1066.1 t 1 
1208.0 1066.0 t 1 
1202.7 1065.8 t 1 
1197.4 1065.7 t 1 
1192.0 1065.5 t 1 
1186.7 1055.4 1 1 
1181.5 1065.2 t 1 
1176.2 1065.0 1 1 
1170.9 1064.9 t 1 
1165.6 1064.7 1 1 
1160.3 1069.5 1 1 
1155.1 1064.4 t 1 
1149.8 1064.1 t 1 
1144.6 1064.0 t 1 
1139.3 1063.9 t 1 
1134.1 1063.7 1 2 
1128.8 3063.5 1 2 
1123.6 1063.4 1 2 
1118.4 1063.2 1 2 
1113,2 1063.0 1 2 
1108.0 1062.9 t 2 
1102.8 1062.7 1 2 
1097.6 1062.5 t 2 
1092.4 1062.4 t 2 
1087.2 1062.2 1 2 
1082.0 1062.0 t 2 
1076.9 1061.9 t 2 

1310.4 1069.3 a 1 

1261.3 1067.6 a 1 

t 

2030 247 
2035 248 
2040 249 
2043 250 
2050 251 
2055 252 
2100 253 
2105 254 
2110 255 
2115 256 
2120 257 
2125 258 
2130 259 
2135 260 
2140 261 
2145 262 
2150 263 
21 55 264 
2200 265 
2205 266 
2210 267 
221 5 268 
2220 269 
2225 270 
2230 271 
2235 272 
2240 273 
2245 274 
2250 275 
2255 276 
2300 277 
2305 278 
2310 279 
231 5 280 
2320 281 
2325 202 
2330 283 
2335 284 
2340 285 
2345 286 
2350 287 
2355 288 
0000 289 
0005 290 
0010 291 
001 5 292 
0020 293 
002s 294 
0030 295 
0035 296 
0040 291 
0045 298 
0050 299 
0055 300 

100.  
698, 
697. 
696. 
694. 
693. 
691 
690. 
689. 
687. 
686. 
685. 
683. 
682. 
681. 
680. 
678. 
677. 
676. 
674 
673. 
672. 
670. 
669. 
668. 

665. 
663. 
662. 
660. 
659. 
657. 
656. 
654. 
653. 
652. 
650. 
649. 
697. 
646. 
644. 
643. 
641. 
640. 
639. 
637. 
636. 
634. 
633. 
632. 
630. 
629. 
627, 
626. 
624. 

666. 

8 4 1 . 9  10)4,0 
842.6 1053.8 
837.8 1053.7 
833.1 1053.5 
828,3 1053.3 
823.5 1053.1 
818.8 1053.0 
814.0 1052.8 
809.3 1052.6 
804.6 1052.4 
799.9 1052.3 
79.5.2 1052.1 
790.5 1051.9 
785.8 1051.7 
781.1 1051.6 
776.4 1051.4 
771.8 1051.2 
767.1 1051.1 
762.5 1050.9 
757.8 1050.7 
753.2 1050.5 
748.6 1050.4 
744.0 1050.2 
739.4 1050.0 
734.8 1049.9 
730.2 1049.7 
725.7 1049.5 
721.1 1049.3 
716.5 1049.1 
712.0 1048,9 
707.5 1048.8 
703.0 1048.6 
698.4 1048.4 
693.9 1048.2 
689.5 1048.0 
685.0 1047.9 
680.5 1047.7 
676.0 1047.5 
671.6 1097.3 
667.1 1047.2 
662.7 1047.0 
658.3 1046.8 
653.9 1046.6 
649.5 1046.5 
645.1 1046.3 
649.7 1046.1 
636.3 1045.9 
632.0 1045,8 
627.6 1045.6 
623.3 1045.4 
618.9 1045.2 
614.6 1045.1 
610.3 1044.9 
606.0 1044.7 
601.7 1044,5 

~ t t t t t t t t t t t ~ t t ~ t t t ~ t t t 1 t 1 t t t ~ t ~ ~ t 1 ~ t ~ t t t ~ t t t ~ ~ ~ 1 t t ~ t t t ~ t t t t t ~ t t t t t t t t ~ t ~ t t t ~ t ~ ~ ~ t ~ ~ t ~ t t ~ ~ t t t ~ ; ~ t t t ~ ~ t t t t t t t t t ~ t t ~ ~ t t t t t t t ~ t ~ ~ 1 t ~ l t  

PEAK FLOY TIHE HAXIHUH bYER116f FLOY 
ICFS) IHR)  6-HR 24-HR 72-HR 24.92-HR 

850. 7.83 (US) 837. 675. 650. 650. 
(INCHES) ,406 1.309 1.309 1.309 

IAC-FT) 415. 1338. 1339. 1338, 



1580. 7.83 1497. 9 b 9 .  934. 934. 

PEAK STAGE Tin[ RAXI l lUR AVERAIE STAGE 
( F E E T 1  ( H R I  6-HA 24-HR 72-HR 24.92-HR 
1076.12 7.83 1074.03 1055.39 1053.62 1053.62 

P f R K  FLOY AMP STAGE (END-OF-PERIOD) SUllllARY FOR RULTIPLE P L A H A T I O  ECOYOllIC CORPUTATIONS 

T I R E  T O  PEAK I N  HOURS 
FLOYS IN CUBIC FEE1  PER SECOND, AREA IN SBUARE NILES 

O P E R A T I O N  S T A l I O N  

HIDROGRAPH A1 A1 

ROUTED T O  R A  

HYDROGRAPH A T  BI 

ROUTED TO RBI 

HYDROGRAPH A T  B2 

@ ROUTED T O  RIZ 

HYDROGRAPH A T  83 

4 r n a s r w c ~  b !  I 

ARE A 

2.73 

2.73 

1.08 

1.08 

.61 

.61 

2.50 

4 97 

P i n R  

1 FLOY 
T IRE 

1 FLOY 
T I l l E  

1 FLOY 
T I B E  

1 FLOY 
T I R E  

1 FLOY 
irnf 

T I R E  
1 FLOY 

1 FLDY 
T I R E  

I C l ? Y  

RATIOS APPLIED TO P R f E I P I l b l I O N  
RATIO 1 

.79  

1202. 
4.25 

1200. 
4.33 

780. 
3.83 

773. 
4.42 

442. 
3.83 

435. 
4.25 

1202. 
4.33 



ROUTED T O  

HYDROGRAPH A T  

@ HYDROGffAPH A T  

3 COHBINED A T  

ROUTED TO 

HYDROGRAPH A I  

ROUTED 10 

HIDROGRAPH AT 

HTDROGRAPH A T  

4 COHBINED A1 

ROUTED 10 

HYDROGRAPH 'AT 

2 COHBINED I T  

ROUTED 10 

HIIROGRAPH AT 

2 COH!INED A T  

ROUTED 10 

HYDROGRAPH I1 

HIDROGRIPH AT 

ROUTED TO 

9 )  

Cl 

cz 

t 

Rt 

11 

Rbl 

DZ 

D3 

b 

Rb 

El 

E 

RE 

F 1  

F 

RF 

61 

62 

6 

R6 

J !  

6.92 1 FLOY 
T I H E  

1.91 1 FLOY 
T I R E  

1.68 1 FLOY 
T I H E  

10.51 1 fLOY 
T I H E  

10.51 1 FLOY 
T I H E  

.52 1 FLOY 
TIHE 

.52 1 FLOY 
T I N E  

.30 1 FLOY 
TINE 

.75 1 FLOY 
T I H E  

12.09 1 FLOY 
T I M E  

12.09 1 FLOY 
T I H E  

.50 f FLOY 
T I H E  

12.58 1 fLOY 
T I H E  

12.58 1 FLOY 
T I H f  

1.08 1 FLOY 
T I H E  

13.66 1 FLOY 
TIHE 

13.66 1 fLOY 
TIHE 

1.36 1 FLOY 
TIHE 

1.02 1 n o m  
TlHE 

16.04 1 FLOY 
TIHE 

15.04 1 FLOY 
TIHE 

C I  ' c tnu  

3541. 
4.50 

914.  
9.25 

717. 
4.42 

5124. 
4.42 

5107. 
4.50 

355. 
3.83 

351 .  
4.00 

225. 
3.75 

589. 
3.83 

5637. 
4.50 

5632. 
4.50 

424. 
3.83 

5801. 
4.50 

5780. 
4.50 

687. 
3.92 

6189. 
4.50 

6162. 
4.58 

855. 
4.00 

869. 
3.83 

7117. 
4.50 

7115. 
4.50 

d?l 



HVDR06RAPH A T  H2 .37 I FLOY 441. 
TInE 3.58 

3 C O R l I N E l  A T  H 16.98 1 FlOY 73111. 
T I R E  4.50 

ROUTEP TO RH 16.98 1 f l O Y  7371. 
rinf 4.58 

HYDROGRAPH A T  I 1  1.35 1 f l O Y  1096. 
i i n E  3.92 

2 COllIINED A T  I 18.33 1 FLOY 8067, 
TINE 4.33 

ROUTE1 10 RI 111.33 1 FLOY 8063. 
T inE  4.42 

HYDROGRAPH A T  J1 ,85 1 FLOY 469. 
T I l E  3.83 

2 COllllNED AT J 19.17 I FLOY 8282. 
T I N E  4.42 

ROUTED TO DE1 B 19.17 1 FLOY 850. 
T I N E  7.83 

tS PEAK STAGES I N  FEET 11 
1 STAGE 1076,12 

TINE 7.83 

SURRARI Of KINERATIC YAVE - NUSKIN6UR-CUMEE ROUTIN6 
I f L O Y  IS D I R E C T  RUNOFF YITHOUT BASE FLOY) 

IMTERPOLATEP T O  
CONPUTAIION INTERVAL 

ma EiEnENT D T  PEAK TIBE TO VCLUNE D T  PEAK T I ~ E  ro VOLURE 
PEAK PEAK 

FOR PLAM = 1 R A T I O =  .79  
RA nAH 1.72 1201.89 258.4? 1.59 5.00 1199.66 260.00 1.59 

CONTINUITY SUllllARY I A C - F T )  - lllflOY= .2312E+03 EXCESS= . O O O O f + O O  O U l f l O Y ~  .2313E+03 BASIN STORAGE: ,17251-03 PERCENT ERROR. .O  

FOR PLAN = I RATIO: .79 
RBI RANI  5.00 777.54 265.86 1.97 5.00 773.15 265.00 1.97 

CONTIWITI SUllllARY (At-F7) - INflOY= .11281+03 EXCESS: .ODOOE+OO OUTTLOY~ .1134€+03 BASIN SJORAGE: ,7786f-01 PERCENT ERROR: -.6 

FOR PLAN = 1 RATIO: .79 
RB2 IIbN 4.79 438.38 255.85 1.89 5.00 434.65 255,OO 1.89 

CONTIWITY SUARARY IAC-FT)  I w T l O Y =  .6118E+02 EXCESS: .OOOOf+OO WTflOY' .61431+02 BASIW STORAGE' .1471E-01 PERCENT ERROR: -.4 



CONTlWllY SUAAARY ( A C - F l )  - INFLDY= .64681+03 EXCESS= .0000E+OO OUlFLDY= .6471E+03 #AS111 SIORA6E: .4882E-01 PERCEHT ERROR: - e 1  

FOR PLAN = 1 R A T I O -  .79 
RC BANE 1.19 5119.21 267.98 1.73 5.00 5106.85 270.00 1.73 

CONTINUITY SUAAARI  ( A C - F T )  - IN f lOY:  .97201+03 EXCESS: .0000f+00 OUTFLOY: .9722E+03 BASIN STORA6E: ,5358E-01 PERCENT ERROR. .O  
a 

FOR PLAN = 1 RATIO= .79 
RD1 AbNE 4.85 354.45 239.65 1.74 5.00 351.24 240.00 1.74 

- 

CONTINUITY SUllllARY ( A t - F T )  - lNFLOY= .4837E+02 EXCESS= .000OE+00 O U T F L O Y ~  .4850E+02 BASIN SlORAGE= .10611-03 PERCENT ERROR: - . 3  

FOR PLAN : 1 RATIO= .79 
RD Aim .69 5634.16 270.83 1.76 5.00 5631.69 270.00 1.76 

CONTINUITY SUAAARY (AC-fl) - I W f l D Y =  .1134E+04 EXCtSS= .0000f+00 OUTFLOY: .11341+04 BASIM STORAGE= ,2596E-01 PERCENT ERROR= , O  

FOR PLAN = 1 RATIO: -79 
RL AANL 1.37 5797.70 272.39 1.78 5.00 5779.89 270.00 1.78 

CONTINUITY SUANARY IAC-FT)  - I ) i f lOY= .1194E+04 EXCESS= .00OOf+OO OUlflOY: .1194f+04 BASJM STORAGE= ,366lE-01 PERCENT ERROR: .O  

FOR PLAN = 1 R A T I O =  .79 e Rf AbNE 1.56 6183.96 272.92 1.79 5.00 6162.28 275.00 1.79 

CO#TINUITY SUBllARY ( M - F I !  - JNFLOY= .13031+04 EXCESS. .OOOOE+OO OUlFLOY: .1303E+04 BASIN S T O R M E =  ,4480E-01 PlRCENT ERROR. .O 

FOR P L M  : 1 Rf~llU= .79 
A6 NAME 1.10 7115.90 270.53 1.84 5.00 7115.05 270.00 1 . 8 4  

CONTINUITI SLl!INARY (At -FT)  - I N F L O Y ~  .1574E+04 EXCESS: .0000E+00 OUTFLOY= .1579f+D4 BlSlN STORAGE. .7316E-01 PERCENT ERROR: . O  

FOR PLlN = 1 R A T I C .  .79 
AB nANE 2.62 7379.38 279.30 1.86 5.09 7 3 7 6 . 8 0  275.00 1.86 

fOB PLAN = 1 R A T I O =  .79 
R! NAME 4.92 8064.60 269.29 1.91 5.00 8063.42 265.00 1.91 
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Environmental Control 
4800WDeweyDr 
 as vegas NV 89118 
455-m2 

Department 

July 25, 1996 

of Public Works 
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CLARK COUNM GWERNMENT CENTER 
500 S GRAND CENTRAL PKY 

PO BOX 554000 
LAS VEGAS NV 891554000 

(702) 4556000 

Craig S .  Swengle, P.E. 
Black and Veatch 
1900 East Flamingo Road, Suite 295 
Las Vegas, NV 89119 

HIKO SPRINGS DETENTiON BASIN - 0 & M PROCEDURE 

Dear Mr. Swengle: 

In response to your request, at the behest of the Federal Emergency Management 
Agency, please be advised that Clark County, and entities withinbe County, are 
admonished to perform storm drainage facility maintenance in accordance with the Clark 
County Regional Flood Control District (RFCD) "Operations and Maintenance Manual" 
(0 & M Manual), adopted July 13, 1995. 

r 

Additionally, the RFCD Stormwater Quality Management Committee is charged with 
oversight of the NPDES Stormwater Discharge Permit No. NVOO21911 relative to 
stormwater pollution abatement. Its function is closely related to review of proper 
conformance with requirements of the O&M Manual by the sundry entities. 

For your perusal and use, please find enclosed one copy of the referenced O&M Manual. 
Should there be specific questions regarding Clark County's O&M functions please call 
Gil Suckow at (702) 455-7540. If there are other questions, please call the undersigned 
at (702 455-6070. 

M. J. MANNING 
DIRECTOR OF PUBLIC WORKS 

Principal Civil Engineer 

WCB:dfe 

Enclosure 

cc: Kevin Eubanks, Regional Flood Control District 
M. J. Manning 
Les Henley 
Denis Cederburg 

COMMISSIONERS 
YVONNE ATKINSON GATES, Chair PAUL J. CHRISTENSEN, Vice-chairman 

JAY EINGHAM LORRAINE HUNT ERIN KENNY MYRNA WILLIAMS BRUCE L. WOODBURY 
DONALD L. "Pat" SHALMY, County Manager 
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CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 
OPERATIONS AND MAINTENANCE MANUAL 

1.10 EXECUTIVE SUMMARY 

The Clark County Regional Flood Control District (District) was created under N R S  543 with 
responsibility to plan, construct and maintain drainage and flood control facilities throughout 
Clark County. In order to comply with NRS 543.340(4), this Operations and Maintenance 
Manzuzl has been prepared through the cooperation and support of all of the affected Entities in 
the County. The document sets forth both 'policies and procedures by which the maintenance 
of the drainage and flood control facilities will be achieved to assure their proper working order 
at the time of need. The overall goal of the maintenance program as adopted by the District 
Board is as follows: 

Comply with the provisions of Nips 543.340(4) and assure that facilities in the 
master plan are maintained in a manner that mimizes their usefil lije and 
ensures their operation a~ design capacity during a storm event. 

Ten policy statements were also adopted supporting the above goal. 

In order to achieve the goal, and to comply with the adopted policies, the following procedures 
have &en developed in an open and.very participatory manner. 

Funding Procedure - Provides for a means by which the Entities can be reimbursed for 
activiti& associated with maintenance of drainage and flood control facilities on the Master Plan 
provided they meet criteria as set forth in the manual, 

XS 

Administrative Procedure - Provides for establishing standards and levels of service by which 
maintenance will be achieved. This procedure includes the steps and schedule by which an 
annual work plan is established and adopted by the District Board. It also provides for the 
certification of performance by each Entity in accordance with the annual interlocal contract. 
The ability for the Entity to contract maintenance activities to private contractors is also 
authorized under this procedure. 

Adoo1.d: Jdv 13,1086 1-1 
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Maintenance Procedures - This procedure provides the specific activities under which the 
maintenance program is to be carried out as listed below: 

e 

1 ACTlVlTY I 
NUMBER ACTIVITY NAME 

1 WORK 
MEASURE UNIT 

I Inspect Channels I Miles IC O5 I I 

U 10 I Clean and Reshape Channels I Cubic Yards 
I I 

55 Clean and Inspect Inlet/Outlet Structures Each 

60 ReDair Inlet/Outlet Structures Each 0 
65 Clean Storm Sewer Lines Linear Feet 

70 Storm Sewer Repair Repairs 

7% Clean/Flush Culverts & Bridges Each 

86 Misc. Work Activities Labor Hours 
t 

11 85 I Engineering I Labor Hours 

A specific performance standard has been developed for each activity setting forth the following 
elements: 

0 The most effective crew size. 
The kinds and number of equipment required. 

0 The major types of material that should be used. 
0 Recommended procedures for performing the.work. 
0 An estimate of expected average daily accomplishment with standard crew 

size, equipment and procedures. 
0 Authorization and scheduling criteria. 

Mop& JJy 13, 1886 1-2 
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Inventory Procedures - A critical element of any maintenance program is the identification and 
condition of the overall drainage and flood control system. In the case of th is  program, the 
inventory also identifies those facilities that are "eligible" for reimbursement of maintenance 
activities, provided the work is a part of the annual plan. Facilities eligible are those identified 
in the Regional Flood Control District's Master Plan and any revisions, amendments, and/or 
changes subsequently approved. Only those facilities that exist as Master Plan facilities, or exist 
in the same alignment as a proposed Master Plan facility and appurtenant facilities are eligible, 

Maintenance is an ongoing and very dynamic function of a successful drainage and flood control 
program. This Operations and Maintenance ManuaZ sets forth an initial set of policies and 
procedures, including the various actions required to achieve the maintenance goal. The manual 
will need to be updated on a regular basis to reflect fiscal implications and the experience gained 
as the District continuous to grow and to sehe the citizens and tax payers of Clark County, 

Y 
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CHAPTER 2 
INTRODUCTION 

2.10 BACKGROUND 

The Clark County Regional Flood Control District (District) was established in 1986 to plan, 
construct, and maintain drainage and flood control facilities. These responsibilities focused on 
alleviating the potential for flooding and protecting the lives and property of District residents. 
The initial phases of the District’s program succeeded in preparing a Master Plan, uniform 
design criteria, regulatory standards, and constructing facilities. As these areas have progressed, 
the District, along with other agencies and Entities in the County, has oriented its efforts towards 
assuring adequate maintenance of flood control facilities and conveyance systems. This 
orientation is consistent with the vital role maintenance plays in all comprehensive flood control 
programs. This Operaions and Maintenance Manual has been prepared through the District 
with the support and cooperation of each affected Entity. It represents a commitment to uniform 
flood control system standards and establishes a blueprint for a cost effective and consistent 
maintenance program throughout the District. 

2.20 AUTHORITY 

Nevada Revised Statute ( N R S )  543 mandates that the District shall undertake programs for both 
construction and maintenance of flood control facilities. A commitment to building and 
maint&ing flood control facilities within Clark County is reiterated in the District’s Uniform 
Regulatipns for the Control of Drainage which states that capital improvements, operation, and 
maintenhce are all interrelated parts of the District’s overall flood control program. In 
accordance with NRS 543.340(4) and the Uniform Regulations, the District authorized URS 
Consultants to prepare a specific Operations and Maintenance Manual, which was adopted by 
the District Board on November 8, 1990. To reflect fiscal implications and experience gained, 
the manual was updated in 1995. 

2.30 RESPONSIBILITY 

The District was formed, in part, to fund and coordinate the construction and maintenance of 
facilities to alleviate flooding and protect the life and property of citizens within the boundaries 
of the District. It i s  the responsibility of the District to prepare and update the Master Plan for 
the control of floods, and manage the Regional Fund for the Control of Floods in a manner 
consistent with N R S  543. 

Ad&: JJy 13. 1996 2- 1 
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2.40 APPROACH 

The maintenance program must assure that the flood control projects funded by the District are 
maintained at a level which maximizes their useful life and assures that facilities operate to 
design capacity. As an interconnected network of conveyances and structures, failure of anv 
flood control facility to operate properly may affect the performance of the overall system within 
a specific watershed. 

Flood control facilities require regular maintenance if they are to be functional, visually 
attractive, and last through their design life. Accordingly, the development of a maintenance 
program is just as critical to the overall success of a comprehensive flood control effort as basin 
planning and regulation enforcement. As stormwater and flood control programs begin to 
address nonpoint pollution/water quality issues, the maintenance program will play an even 
greater role by enabling cost effective reductions in pollutant loadings to receiving waters. 
Finally, visibility of the program to the public, which a comprehensive maintenance program 
affords, is an important factor in demonstrating that flood control management is truly a full- 
time commitment and not simply a priority only after a storm event. The primary objectives 
of the District's maintenance program are: 

0 

0 To develop operating procedures. 

To develop a complete physical feature inventory for the system. 
To establish overall policies and levels of service. 

It is also critical that ongoing inspection and reporting procedures continue to assure all systems 
are reactx when needed. 

3 

Due to &e multiple jurisdictions involved with maintenance of the flood control system, a 
commitment to this program from &l Entities within the Flood Control District was essential. 
This commitment was made through the Maintenance Technical Committee during the 
development of the manual in 1990. It was also recognized that coordination of this maintenance 
program with state transportation programs was critical. The level and consistency of the long 
range commitment has a direct impact on how effective the resulting maintenance system 
becomes. This commitment begins with a credible Operations and Maintenance Manual. 

An essential building block for a successful flood control maintenance program in Clark County 
is a complete physical feature inventory of the system. It is also important to note that no 
maintenance program is ever truly "complete". Rather, these programs are constantly evolving 
as inventories are defined and standardskosts are further refined. A similar evolution is 
anticipated for this program. The flexibility to adjust to this evolutionary process has been built 
into this manual. 

Adopted: July 13, 1996 2-2 
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2.50 DEFINITIONS 

In addition to the definitions of terms and phrases set forth in other District documents, the 
following apply to operation and maintenance: 

-. 

Annual Budget: "Annual Budget" means the anticipated costs associated with completion of each 
activity outlined within the annual work plan submitted by each of the Entities, and ultimately 
approved by the District Board of Directors prior to the start of each fiscal year. 

Annual Work Plan: "Annual work plan" means a plan submitted by each of the Entities setting 
forth the type and quantity of maintenance to be performed during the ensuing budget year in 
a form prescribed by the District specifically requesting funds for budgeting purposes. 

Certification: "Certification" means the documentation which evidences that required 
maintenance by an Entity has been completed in accordance with established standards. 

Maintenance Program: "Maintenance Program" means that program set annually by the Board 
based upon the annual work programs submitted by each Entity. The work activities undertaken 
through the Maintenance Program are funded and contracted for through the annual interlocal 
contracts between each Entity and the District. No matching funds are required, except in those 
cases where an arrangement has been made to cooperatively fund a particular field activity. 

Maintenance work typically excludes local drainageway maintenance such as curb and gutter 
work, inlet maintenance, and repairs to small piped storm sewer systems. The Maintenance 
Program contains three broad categories of work. 

Routine$nd/or Preventive Maintenance: "Routine and/or Preventive Maintenance" means work 
on existihg facilities to keep them in proper working conditions, including but not limited to, 
debris/sedimentation removal, vegetative control, and reshaping. 

-. 

Restoration: "Restoration" means the repair to existing facilities after a storm event including, 
erosion repair fence replacement, repairing/replacing trash racks, major debris removal, and 
similar "one time" work activity. 

Rehabilitation: "Rehabilitation" means rebuilding a facility or conveyance after it is destroyed 
by an event or has deteriorated to the extent that it must be replaced "in kind" including, 
replacing drop structures, reshaping channels, bank protection restoration, etc. In general, the 
rehabifitathe projects are designed by consultants and the construction contracts are awarded 
through a bid process. 

Ac~@ince  for Maintenance: "Acceptance for Maintenance" means that a project funded by the 
District, Entity, or other public/private funds is a part of the Master Plan and has been 
constructed in accordance with District standards and therefore eligible for maintenance funding 
by the District. 
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It is important that a maintenance policy statement be adopted which reflects the objectives of 
both the elected officials and the operations staf f  charged with its implemention. The initial 
policy document was prepared and reviewed by District staff and the Maintenance Committee. 
Following input from the group, it was reviewed by the respective Public Works Directors of 
all Entities and further revised to reflect their input. The document was then reviewed by the 
Technical Advisory Committee VAC) and the Citizens Advisory Committee (CAC) before final 
adoption by the Board on November 8,  1990. The final adopted policy statement is as follows: 

3.10 GOAL 

Comply with the provisions of NRS 543.340 (4) and assure that facilities in the Master Plan are 
maintained in a manner that maximizes their useful life and ensures their operation at design 
capacity during a storm event. 

3.20 

1. 

2. 

3.  

4. 

5.  

Flood control facilities identified in the Master Plan are eligible for District maintenance 
funding. 

-As specified in the Uniform Regulation for the Control of Drainage Section 12.050, 
facilities funded through the District shall be inspected on an annual basis to assure 
hoper maintenance has been provided. 

In cases where funded maintenance by the lead Entity is not performed to the standards 
specified, the District shall perform or cause to be performed the maintenance necessary 
to assure proper operations of the facility. Costs incurred by the District shall be 
deducted from the amount authorized in the maintenance agreement between the lead 
Entity and the District. 

Flood control facilities improved or constructed after adoption of this policy, must be 
designed in accordance with District criteria and standards to be eligible for maintenance 
funding. 

Access to the facility must be guaranteed to the lead Entity and the District in order to 
be eligible for maintenance funding. 

Adoptad: July 13,1996 
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4.10 FUNDING PROCEDURES 

4.11 Purpose 

This element of the Operations and Maintenance Manual provides the Entities with procedures 
for the appropriation, expenditure and reimbursement of funds to perform maintenance activities. 
A principle role of the District shall be to manage and disburse payments to the Entities for 
maintenance that is performed in compliance'with the approved plans. A diagram of the funding 
flow is shown on Figure 4-1. 

The District has authorized funding to assist the Entities with major drainageway maintenance 
in accordance with the priorities listed below: 

1. 

2. 

First priority - District owned facilities. 

Second priority - facilities owned by other public agencies, but totally or partly 
financed by District funds. (Capital Improvement and Maintenance Project) 

3. Third priority - facilities owned by others and constructed by others without 
. District assistance. 

Fourth priority - unimproved drainageways. 
i 

Y 

4. 

Projects eligible for District maintenance funding are those identified in the Regional Flood 
Control District's Master Plan and any revisions, amendments, and/or changes subsequently 
approved. Only those facilities that exist as Master Plan Facilities or exist in the same alignment 
as a proposed Master Plan facility, and appurtenant facilities are eligible. 

4.12 Payment Procedures 

Payment for work performed will be made in accordance with the annual interlocal contract 
executed as part of the approved work plan and the payment procedures outlined herein. The 
primary mechanism for reimbursements shall occur through a purchase order established between 
the District and each Entity. In cases where the Entity direets the District to make payments to 
a contractor or supplier directly, the purchase orders will be established between the District and 
the contractor, consultant, or supplier, at the Entity's request. Unless otherwise contained within 
this manual, all District Policies and Procedures relating to disbursement of funds and 
reimbursement to Entities apply. 
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Disbursement requests (invoices) from a h  Entity may only be submitted for completed work 
activity and may not be submitted more than once in a 3O-day period. Disbursement requests 
must be accompanied by a verification statement from the Entity that the work for which 
payment is due has been completed in accordance with the standards contained in this manual. 
The disbursement request must identify the Master Plan facility maintained, specific plan activity 
or activities for which reimbursement i s  sought, and separately identify personnel, equipment, 
and other related costs. (Fii~re 4-2 represents a sample of the reporting required, and can be 
obtained on diskette from the District.) Administrative costs incurred by the Entity in the 
management of the interlocal contract are not reimbursable. Examples include cost accounting 
work, secreWclerical work, the preparation of requests for payment, and certification 
statements for work performed under the contract. 

All invoices from the Entities requesting reimbursement to the Entity or direct payment to the 
Entity contractor or vendor must first be submitted to and approved by the Entity's Public Works 
Director or other designated responsible person in charge of the project. The Chief Engineer 
or designated District staff will process and approve such payments Within 30 clays providing the 
required approval has been obtained and terms of the interlocal contract have been satisfied. 

Direct payments to contractors must originate from the Entity, be accompanied by a written 
invoice to the Entity from the contractor, and a certification of work performed by the contractor 
signed by the Entity. 

Monthij[ and annual summaries of purchase order balances, budget status, and facility 
expendibres shall be prepared by the District as a part of the routine financial reporting 
procedures IO the Board. 

Moptad: JJr 13.1986 4-3 
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Master 
Plan No./ 
Facility 
Number 

Activity 06 0.00 
0.00 Activity 10 

Activity 16 0.00 

Activity 20 0.00 
Activity 26 0.00 

Activity 30 0.00 

Activity 36 0.00 

Activity 40 0.00 

Activity 46 0.00 

Activity 60 0.00 

Activity 66 0.00 

Activity 60 0.00 

Activity 66 0.00 

Activity 70 0.00 

Activity 76 0.00 

Activity 80 0.00 

Activity 86 0.00 
I certify thst the above described maintenance wse performed in accordence with the criteria/etandsrds contsined in the District's 0.00 

TOTAL 

__ ~~ ~ 

e 
P 

.REGIONAL FLOOD CONTROL DISTRICT FACILITIES 
MAINTENANCE WORK PROGRAM 
FISCAL YEAR 1995/96 

11 1 Disbursement Request 
,A*.*- 

Vendor Name: 

Invoice Number: 

Amount Requested: 

RFCD Purchase Order #: 

ENTITY :- 

[ I Amended Annud Budget Request 

9pproved: 

Genersl MsnagerKhief Engineer 

Operstions snd Maintenance Manusl. Further, the information contained in this Disbursement Request sccurately reflects those costs 
incurred during the performance of this work. 

Oste Signed 
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4.20 ADMINXSTRATIVE PROCEDURES 

4.21 Purpose 

The purpose of this element of the Operations and Maintenance Manual is to provide specific 
procedures for establishing standards and levels of service, preparing the annual work plan, 
administrating the planning, approval &d enforcement elements, and updating the manual over 
time. The principal role of the District shal l  be to review and approve annual maintenance work 
plans and monitor the performance of work activities. The principal role of the Entities shall 
be development of annual work plans that are consistent with the District’s approved 
maintenance activity list; performance of the maintenan= work set forth in the approved work 
plans; and the submittal of quarterly reports that summarize work performance while certifying 
compliance with maintenance activity performance standards as set forth in the Operations and 
Maintenance Manual. 

4.22 Annual Work Plans 

In accordance with the schedule on the following page, each Entity shall submit a proposed 
annual maintenance work plan containing the following components: 

Section 1 

Section 2 
Section 3 

Program Summary by Maintenance Project Including Cost for Each 
Project 
Summary by Maintenance Activity 
Individual Maintenance Projects Showing Narrative, Location Map, 
Work Activities, Results, Costs 

u 
District,staff shall review the proposed plans and work with the Entities to resolve any 
discrepahies found with District maintenance standards and policy objectives. After the initial 
staff review, the plans shall be forwarded to the Technical Advisory Committee. Lastly, the 
plans will be incorporated in the annual District budget and submitted to the Board for final 
approval. 

The activities in the work plan shall be consistent with the District’s approved activity list for 
maintenance of fiood control and drainage facilities. Work plans should also describe locally 
funded work activities that may be linked to the District maintenance work activities to show 
overlapping areas of responsibility for personnel and equipment. Where local personnel and 
equipment are going to be used to perform both District funded activities and locally funded 
activities, the Entity will describe how these resources are to be managed and the procedures for 
tracking costs related to both sets of activities. 

Adopt& July 13, 1886 4-5 
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Clark County Regiond Rood Control District 

Operations n d  Muntmnce Mnwl  

Entities may contract for the performance of maintenance work activities. The proposed work 
plan must specify that a contractor is to be utilized and the time frame for selection of a 
contractor. In the event that maintenance work is performed under contract, the contract must 
specify that the District has the authority to inspect all work performed under the contract and 
approve or deny payments to contractors based on inspection findings. 

All work performed must comply With District approved maintenance activity performance 
standards as set forth in subsequent sections of th is  Manual. The Entity is required to inspect 
Master Plan facilities annually, including any maintenance work performed by Entities on Master 
Plan Facilities, and shall notify the District prior to the annual inspection of completed 
maintenance work. Entities shall facilitate the inspection of maintenance work by the District. 
The District may withhold funding, require additional maintenance work, or seek repayment of 
disbursed funds when an inspection reveals that work activities were not performed in 
conformance with activity performance standards. 

Schedule 

February 1 - Submittal of preliminary work plan proposal to District 
staff for review, recommendations, and coordination with 
entities. 

April 10 - 
’?i 

Submittal of the Entities’ final annual work plans, budgets, 
Y and interlocal contracts to TAC, CAC, and to the Board 

for frnal approval and authorization of the interlocal 
3i contracts. 

July 1 - Beginning of maintenance plan contract period. 

Each Entity will submit quarterly reports indicating the status of the work completed under the 
current fiscal year’s program (Figure 4-3). The reports are due 30 days after the close of the 
quarter, and will be submitted to the Board for review. Also, each Entity shall submit an annual 
&ertification to the District stating that all work contained in the work plan and reimbursed 
through the interlocal contract has been performed to the specifications established in this 
manual. 

4- 6 
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Figure 4-3 
Sample Quarterly Status Report 

Clark County Regiond Rood Control District 
Operations and Maintenence Manual 

REGIONAL FLOOD CONTROL DlSTRlCT 
MAINTENANCE WORK PROGRAM 

QUARTERLY STATUS REPORT - FY 1995/96 

B 
b Entity: Date Prepared: 

b 
Facility: 

' Force 
Account/ 

D Contract 
Activity 

Scheduled 
Completion Approved Work Amended Work Percent 

Plan Amount ($1  Plan Amount ($1 Complete 

b 
1 Work to be Completed During Current Quarter: 
b 
1 

Work to be Completed during Next Quarter: 

b 

b 
Consuitant/ 

h Contractor: 
Project 

h@nager: Phone Number: 

'L 
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Clark County Regional Rood Control Dirtrict 
Operations and Maintenance hfsnuat 

4.23 Approval of Annual Work Plan 

The work plans received by the District will be reviewed and budget requests compiled into a 
summary showing the dollar amount by Entity for each of the priority areas set forth in Section 
4.11. The Chief Engineer shall review the total maintenance budget requests against the 
District’s proposed annual budget for facility maintenance and make a recommendation to 
the District as to the amount of maintenance funds to be disbursed to each respective Entity 
based upon equity and need. 

Once the Technical Advisory Committee has reviewed the maintenance work plans and budget 
appropriation recommendation, the Chief Engineer will forward the compiled summary to the 
Board for consideration and approval as a key element of the Annual District Budget. 

Schedule . 

The Entities will submit the proposed work plan to the Chief Engineer as outlined in Section 4.22. 

The Chief Engineer’s report to the District Board shall show both the budget requested by the 
agency and the recommended amount to be appropriated, the report will also make comments 
on any adjustments made to the initial request. 

4.24 Work Plan and Budget Amendments 

Requests for amendments to approved work plans and budgets must be submitted to the Chief 
Engine& writing. The amendment request must specify the work elements affected, describe 
the reasons for the amendment request, and describe the impact of the proposed amendment on 
the affect& work plan objectives. 

Formal approval of work plan and/or budget amendments requiring a reallocation of funds 
between facilities must be obtained from the Chief Engineer prior to submittal of payment 
requests. (See Figure 4-2.) The Entity shall also notify District staff of work plan and/or 
budget amendments within a facility. Requests reguinng an increase in the overall work plan 
budget must be submitted to the Board for approval with a supplemental interlocal contract for 
the amended work in accordance With Section 4.6 of the District Policy and Procedures Manual. 

Amendment requests shall be reviewed by District staff and responded to in writing within 15 
days of receipt of the original request. Work plan amendments which require an increase in the 
Entity’s annk budget will require submittal of an item and supplemental interlacal contract for 
approval by the District Board of Directors. 

0 
Adaptd: Jdv 13, 1986 4-a 
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Clark County Regional Flood Control District 
Operations and Msintenance Manual 

Annual certification of results will include addressing all amendments made to the annual work 
Plan* 

4.25 Certification of Compliance 

It is the intent of the District to rely to the maximum extent possible on the Entities to wry out 
the maintenance activities and comply "voluntarily" with the procedures and standards set forth 
in this manual. The District shall from time to time inspect facilities funded by the District or 
those on the Master Plan to assure compliance with the interlocal contract. Each Entity shall 
submit an annual certification to the District stating that all work contained in the work plan and 
reimbursed through the interlocal contract has been performed to the specifications established 
in this manual. This certification shal l  be signed by the person executing the interlocal contract 
or designee. The certification should summarize proposed and actual plan accomplishments. 
It should also describe any major maintenance problems that have implications for the District 
as a whole, such as significant deterioration of major conveyance system components, or the 
failure of system components to perform as intended, and suggest revisions to the activity list 
provisions. 

Schedule 

'The certification and final payment requests shall be submitted to the District within 30 calendar 
days of the termination of the annual interlocal contract for maintenance funding. 

Reporting 

The certification shall be brief and may be in the form of a letter. 

'* 
i 
c 

4.26 Interlocal Contract Document 

The performance of work outlined in the approved maintenance plan shall be guided by an 
interlocal contract entered into annually between the District and each Entity. Sample contracts 
are contained in Appendices B and C. Major provisions of the contract include: the adoption 
of the Board approved work plan as the document outlining the work to be performed; 
references to the performance standards, reimbursement and payment procedures, and plan 
amendment procedures outlined in this manual for governing maintenance work performance 
evaluations, and contract amendments; and a requirement for submittal of an annual certification 
of results. 

Adaptd: JJV 13. 1996 4-9 



Clark County Regional flood Control District 
Operations and Maintenance Manuel 

Schedule 

All Entities will enter into an "annual" interlocal contract in conjunction with adoption of the 
District and respective agency budgets. 

ReDorting 

Reporting requirements will be as prescribed in the respective interlocal contracts. 

4.27 Contract for Maintenance Performance 

Where, in the opinion Entities, it appears to be most cost effective (or due to an emergency) to 
utilize the services of private contractors to perform maintenance functions, the Entity shall 
solicit bids from qualified contractors in compliance with their statutory procedures for the 
necessary work. The Entity will provide to the District copies of bid specifications and bid 
tabulation as well as copies of the respective contract documents. All expenditures must comply 
with NRS 332, Local Government Purchasing Act, NRS 338, the Public Works Act, and all 
relevant statutes, rules, regulations, and policies. 

Schedule e 
All contracts for maintenance services shall be bid on an annual basis or for a specific projection 
location. 

Reporting 

The Enti& shall advise the District in advance that they intend to utilize a private contractor 
(may be included as part of annual work plan). They shall also provide a summary of work 
performed, as well as a statement of inspection, as a part of the request for reimbursement to 
the Entity or directly by the District to the contractor. 

* 

4.3 MAINTENANCE PROCEDURES 

4.31 Purpose 

As a part of the overall opexations and maintenance procedures adopted by the District, an 
outline for specific maintenance procedures has been developed. The accepted maintenance 
procedures are centered around specific elements of a management system for field maintenance, 
and include defined maintenance activities, standards, scheduling, and reporting procedures. 

0' 
Adapt4 July 13,1886 4- 10 



Clark County Regiond Flood Control District 
Opu8tions ond Maintenance M8nM 

Due to the diversity in physical features among the various agencies involved, and the varied 
resources employed in maintenance activities, it is essential to treat these procedures as general 
guidelines which must be tailored to meet the situation at hand. It is also essential that these 
procedures remain dynamic, be actively reviewed, and periodically updated. An annual review 
is recommended. 

4.32 Activities 

Maintenance work activities identify all major maintenance work and include all activities which 
are performed frecluently and in amounts that make them a significant part of the total work 
program. Each activity must be clearly defined so maintenance personnel at all levels of 
management uniformly understand the operation to be performed and the type of deficiency to 
be corrected. 

Personnel who plan, schedule, perform, report, or evaluate maintenance work must know what 
each work activity means. Work activities are used for the following purposes: 

0 Planned maintenance work is identified in the annual maintenance work 
plan by activity name and number. 

Activity names and numbers are used for authorizing, assigning, and 
reporting work. 

0 Activity names and numbers are used on work scheduling guides and work 
performance summaries. 

Y 

Work measurement units are established for the major maintenance activities. For example, 
 acre^ Covered" is the work measurement unit for vegetation control while "Cubic Yards 
Removed" is the work unit for cleaning and reshaping channels. These measurement units are 
used to describe how much work is planned and to report how much work is accomplished for 
each activity. 

For some activities, specific work measurement units--other than labor hours--would not be 
meaningful. For example, the miscellaneous maintenance activity includes a number of different 
operations. This activity cannot be measured by a common unit other than labor hours. 

Adapted: JJv 13, 1996 4-11 



Clark County Regional flood Control District 
Operations end Maintenance Manud 

Following is the accepted maintenance activity list for the District including work measure units. 

ACTIVITY WORK 
NUMBER ACTIVITY NAME MEASURE UNIT 

05 Inspect Channels Miles 

10 Clean and Reshape Channels Cubic Yards 

15 Repair Lined Channel Each 

Providehlaintain Erosion Control Square Feet 20 

25 Clean and Inspect Detention/Debris Basins Cubic Yards 

30 Erosion Repair Cubic Yards 

35 Fence Repair Linear Feet 

40 Vegetation Control - Chemical Acres 

45 Vegetation Control - Mechanical Acres 

50 Maintain Access Road Miles 

55 Clean and Inspect Inlet/Outlet Structures Each 

60 Repair Inlet/Outlet Structures Each 

65 Clean Storm Sewer Lines Linear Feet 

70 Storm Sewer Repair Repairs 

75 Clean/Flush Culverts & Bridges Each 

86 Misc. Work Activities Labor Hours 

as- Engineering Labor Hours 

4.33 Standards 

"Performance Standards" have been established for each of the major maintenance work 
activities. These performance standards specify: 

0 The most effective crew size.  
The kinds and number of equipment required. 

0 The major types of material that should be used. 
0 Recommended procedures for performing the work. 
0 An estimate of expected average daily accomplishment with standard crew 

size, equipment and procedures. 
Authorization and scheduling criteria. 

I m d :  July 13. 1996 4-12 



Clark County ReOiond flood Control District 
Operations and Meintenance Manud 

Following is an item-by-item description of the format of the performance standards. 

1. 

2. 

3. 

4. 

5.  

6. 

7 .  

8. 

9. 

10. 

vitv Idenofication/Date, The activity number and name are shown as well as the 
"effective date" of the performance standard-to be used when updating or replacing 
performance standards. 

scmbon and Pumse, The Description and Purpose section of the performance 
standards explains the work activity and the kinds of defects to be corrected or reasons 
for doing the work. 

. .  

Authorized and Work Contro 1- The level of management responsible for 
authorizing the work is identified. Certain activities requiring special equipment, 
coordination, or expertise are Engineer-authorized activities and should not be scheduled 
or performed without the Engineer's approval. 

The type of control to be placed on the quantity of work performed is identified. This 
control is unlimited or limited in terms of the amount of work done (accomplishment) 
or the amount of labor input (crew-day). 

Performance Criterih This section includes important information for the "scheduler" 
about when to schedule the work and for the crew leader to identify the work to be done. 

Crew Size, The crew size outlines the numbers of personnel needed to do the work. 
The crew size is based on average conditions. Sometimes, there will be a need to add 
or delete people to satisfy special traffic safety conditions or hauling requirements. 

EauiDment The basic requirements for major pieces of equipment are listed. Situations 
such as the breakdown or unavailability of equipment or special materials hauling 
requirements may require the addition, deletion or substitution of equipment, 

Y 

Material& The materials section includes a list of the major materials to be used for the activity. 

Work Method, The work method outlines, step-by-step, the recommended procedures 
for performing the work. Each step should be performed in order to correctly maintain 
the feature as well as provide the quality of work desired. 

Average Dailv Production, The average daily production is an estimate of the amount 
of work a crew can accomplish during a day using the recommended crew size, 
equipment, materials and work method. This estimate is shown as a range and should 
be attainable over a period of time. Some days the accomplishment may be more or less 
than the estimate, but eventually, the average should fall in line. 

Notes, Any other relevant, helpful information or instructions. 

Adopted: July 13,1996 4-13 
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Use of Pe-ce Standards 

Maintenance supewisory personnel should become thoroughly familiar with these performance 
standards. It is important that the performance standards be used when making assignments and 
performing work. Some situations will require deviation from the performance standards--such 
as more or less flagmen or additional haul trucks. These situations are recognized, and crew 
leaders are expected to consider such situations when organizing and managing their activities. 

Haul truck needs should be determined using factors such as haul distance and time estimates 
(spot, dump, load, and cycle times.) 

The performance standards also provide guidance and a measure for supervisors to use when 
evaluating work in progress and completed. . 

Field personnel are in the best position to identify new or better work methods or difficulties 
with the current performance standards. These suggestions 'for improvements or questions 
should be directed to the crew leader or supervisor. 

The performance standards should be reviewed and updated annually. If other changes occur 
that require more frequent review and update or development, the performance standards can 
be changed to suit these needs. 

4.34 Scheduling 
0 

The objectives of work scheduling are: 
Y 

of 
0 I;  
0 

0 

To do the planned amount of work. 
To perform the work when it should be done. 
To do the work where it should be done. 
To use the proper people, equipment and supplies to do the work. 

Three tools are available to help supervisors meet these objectives. The WORK PROGRAM 
defines the estimated amount of work and the estimated labordays required for each activity to 
provide the desired levels of service; a WORK CALENDAR helps to establish when the various 
activities should be done; and the PERFORMANCE STANDARDS provide information about 
quantity standards, personnel requirements and how much work can be done in a given time. 

The annual work program establishes the kinds and amount of work to be done during the year 
and the resources that will be required to do that work. This annual plan needs to be broken 
into a monthly plan for effective scheduling of work and to permit timely evaluations of work 
program performance. 

~ o p u d :  JJV 13,1806 4-14 
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Operations and Maintenance Manual 

The process of "distributing" the annual work load throughout the year is done by allocating a 
part of the work (in labor-hours, by activity) to specific months. Some types of work -- 
emergency or service activities -- must be done throughout the year as the need arises. Other 
types of work be done on a regularly scheduled basis -- such as preventive maintenance 
work. Finally, some types of work can be done during certain periods but can be shifted from 
one month to the other, and still other work can be done almost any time during the year. 

These factors must be considered when distributing the different types of work. Preventive 
maintenance and other types of work which must be performed on a regularly scheduled basis 
are distributed so as to level labor power needs as much as possible. Finally, work which can 
be performed any time is distributed to those months with the fewest labor-days. In this way, 
staffing needs are kept as uniform as possible resulting in more efficient use of available labor 
power. 

A work calendar lists -- activity by activity -- the labor-hours for each month. These labor- 
hours are used in conjunction with the work program annual work quantities for work scheduling 
and the preparation of periodic Activity Status Reports. A sample work calendar is included on 
Figure 4-4. 

Once the work program and staffing levels have been set, the work load distribution can be 
finalized and the calendar prepared to summarize/communicate the planned monthly distribution 
of the work program. 

Work scheduling is the process of using the Work Calendar and specific scheduling procedures 
to plan ahead, establish work priorities and accomplish the work. 

The performance standards outlined in the previous sections apply to corrective and preventive 
maintenhce activities. These procedures are not as rigid or foolproof as implied by the 
description. Equipment breakdowns, emergencies, or bad weather will disrupt a schedule -- but 
part of the scheduling process is to be aware that these situations will occur and to be prepared 
to respond with little or no difficulty. Because of these situations, supervisors should expect 
to accomplish &l of the work as scheduled. Generally, a supervisor can consider his scheduling 
efforts to be successful if 75 to 80 percent of the scheduled work is completed as planned. 

Y 
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REPORT NO. YEAR W O R K  M A N A G E M E N T  S Y S T E M  DATE PAGE 1 
CY 1996 07K)1/96 

4 WATER UTILITY DEPARTMENT 
MANAGEMENT UNIT li *c- 

WORK CALENDAR VALVEMY DRANT 
e t  
8 

2010 INSTALL HYDRANT 0 1 1 1 1 1 2 2 2 1 1 1 1 15 

2020 REPLACE HYDRANT 0 7 6  8 4 7 6 7 6 4 6 7 7 75 

2030 REMOVE HYDRANT 0 4 4 

2040 REPAIR HYDRANT 0 2 2  2 2 2 1 1 1 1 2 2 2 20 

2041 REPAIR HYDR-OT 0 1 1 1 1 1 1 1 1 8 

2050 RELOCATE HYDRANT 0 2 6 2 5 6 7 2 2 7 1 5 45 

Zodo ADJUST HYORANl 0 2 1 4 1 4 4 1 1 1 1 20 

2100 FLDU TEST H I D  0 8 8 8 8 8 8 8 8 8 8 8 8 w 
2110 HYDRANT P M 0 15 14 17 15 15 13 14 17 18 17 13 16 184 

2120 FLUSH SYSTEM 0 30 30 37 37 37 37 38 38 37 37 38 38 450 

2210 INSTALL NEU VALVE 0 5 4 6 6 2 10 7 3 3 2 2 50 
2220 REPLACE dALVE 0 10 12 16 6 10 6 6 6 4 14 6 4 100 

2230 REPAIR VALVE 0 12 12 12 10 12 12 12 10 12 12 12 12 140 

2231 REPAlR VALV-OT 0 1 1 1 1 1 1 1 1 1 1 ?O 

25 25 23 10 250 2240 LOCA/REF VALVES 0 20 22 20 35 20 20 10 20 

2300 EXERC LGE VALVES 0 9 8 9 9 9 9 8 9 9 9 9 8 105 

6 6 4 5 69 2310 VALVE P M 0 6 6  6 6 6 6 6 6 

4 52 2320 SYSTEM SHUTDOUN 0 7 2 5 4 5 4 3 4 3 6 5 

2410 TST NEU VLV (SHOP) 0 1 1 1 1 1 1 1 1 1 1 1 1 12 
2420 RENEY VLV/HYD (SHOP) 0 2 2 2 3 3 3 3 3 2 2 2 2 29 

2510 TANK MINT-GROUND 0 1 1 1 1 1 5 
2520 TANK MAINT-HIGH 0 1 1 1 1 1 1 1 1 1 1 10 

6 6 6 6 6 6 6 6 6 6 72 3300 MlSC YMlK ACTS 0 6 6  

0 

o e  
3 3  
8. 2 
8 %  
$ 2  
$ -2 
3 s  
r) 9 3  

& Z  

i 
0 

s . 8  

r E  
t B  
9 2  



Clerk County Regional flood Control District 
Operations and Mnintonance Manunl 

Following are some additional hints or techniques to consider: 

0 It a necessary to "formally schedule" the daily, routine activities. It 
is necessary, however, to regularly check the work reports and 
accomplishments to verify the distribution of work assignments. A 
periodic review and adjustment of the work assignments may be necessary 
to maintain a "balanced work load." 

It is usually best to prepare a schedule (and work assignments) assuming 
everything will work as planned -- no equipment breakdowns, no 
emergencies, etc. But make sure a backlog of "alternate" work is 
available so that little time is wasted when adjustments to the schedule 
must be made. 

Some guidelines for identifying alternate work: 

+ Low priority work that needs to be done, but not necessarily 
during the next week or so. 

+ Work that does not require special equipment or a lot of 
preparation time. 

+ Preventive maintenance on light equipment. 

0 

< 
-3 

* 

Take time to estimate the amount of work needed and the number of hours 
required to do the work. Good estimates will improve the scheduling 
process significantly. The performance standards, inspections and sound 
judgment based on experience all help the estimating process. t 

Mopnd: July 13, 1986 4- 17 
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CLARK COUNTY 

REGIONAL FLOOD CONTROL DISTRICT 

INSPECT CHANNELS 
I I 

OE8cfwrIoN a PUrnSE  

Inspect both improved and unimproved flood channels for proper cross-section, sedimentation, debris and 
erosion damage, in order to schedule cleaning or repairs as needed. 

LIMITS ON WORK AUWORtED BY 

Maintenance Supervisor 

PERFOWANCE CRITERIA 

Perform complete inspection of channels on an annual basis and after major storm events. 

CREW SIZE 

1 Crew Supervisor 
I 

I 

I 

1 TOTAL 

EQUlPMEM 

I 1 Pickup 
rn 

I 

I 

Y 

a. 
7 

I 

8 

8 

8 

8 

8 

NOTES 

WORK METHOD 

1. 
2. 

3. 
4. 

Use safety devices, as required. 
Visually inspect channels for cross-section, sediment, debris, 
erosion, and vegetation. 
Prioritize a list of channels requiring maintenance. 
Schedule cleaning of channels referring to prioritized list. 

AVERAGE DAlLY PRODUCTION 

8 miles/day 

4-1 8 



CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

CLEAN & RESHAPE CHANNELS 
I I 

DE8CWPTK)N a PUWOSE 

Mect\a&al silt, vegetation, and debris removal, and reshaping of unlined channels to restore adequate 
flow. 

AUTHORJZED BY LIMITS ON WORK 

Maintenance Supervisor 

PERFOMANCE CRJTERlA 

Improved earth channels should be scheduled for cleaning and reprofiling on an annual schedule, or as 
appropriate following a flood event. Natural channels on a 3-year cycle. 

I 2 Equipment Operators 
I 1 Truck Driver 
I .5 Foreman 

I 3.5 TOTAL 
I 

11 
11 Semper 
11 Grafall 

1 @&wheel Dump Truck 

I 

D 

MATERIAL 

Disposal Fees 
8 

8 

8 

8 

1. 
2. Remove silt and vegetation. 
3. 
4. Reshape channel. 
5. Clean up work site. 
6. Remove safety devices. 

Set up safety devices as required. 

Load and haul removed material to proper disposal site. 

300 Cubic Yards/day 

NOTES 

*Schedule sufficient trucks to insure maximum utilization of excavation equipment. 

4-19 



CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

REPAIR LINED CHANNELS 
0 DATE 

7/95 

Repair of damaged concrete, rip rap, gabion, or other channel linings, retaining walls, etc., to restore to 
original condition and prevent funher deterioration. 

Maintenance Supervisor 

Repairs of channel linings, retaining walls, and other structures critical to the protection of a facility are to 
be scheduled immediately upon detection of damage. 

REW SIZE 

I 1 Maintenance Foreman 
I 2 Maintenance Workers 
I 

I 

1 3  TOTAL 

EQUl 

I Pickup 
I Flatbed Dump 
I C o n h e  Mixer 

I c 
i 

I 

Assorted lumber 
I 6-30 bags sacked concrete 
8 

8 2-10 CY ready-mix 

3-1 5 tons concrete gravel 
mix 

concrete 

WORK METHOD 

1 .  

2. 
3. 
4. 
5. Place and finish concrete. 
5. 

Obtain from storekeeper safety equipment, materials, tools 
necessary for the day's work. 
Begin applicable safety procedures and/or traffic control. 
Clean and prepare damaged area. 
Build and place forms as necessary. 

Remove forms and back fill. 

1 Each/Day 

NOTES: 

Crew size and equipment may vary significantly depending on urgency, extent and complexity of repair. 

4-20 



PERFORMANCE CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

PROVIDE / MAINTAIN EROSION CONTROL 

DESCNPTDN & PUWOSE 

Placement of rip rap, sand bags, or other erosion control materials and repair of damaged areas of erosion 
protection to restore material to original condition. This work is done to prevent further deterioration and 
eliminate potential erosion problems. 

Maintenance Supervisor 
AUTHORlZED BY LIMITS ON WORK 

PERFOWANCE CRITERIA 

Work is to be scheduled when damage or deterioration is severe enough to present potential erosion 
problems. Erosion undercutting roadways, sidewalks, or prepared embankmentsfimprovements shall be 
repaired immediately. Repair of undermined stabilizers shall be scheduled immediately. 

L 

CREW SIZE 

1 Foreman 
m 2 Equipment Operators 

2 Maintenance Workers 

m 5  TOTAL - 

EQUIPMENT 

1 Truck Crane 
8 -or- Backhoe 

1 DucnpTruck 
1 Piciup 

8 

m 

40-50 Tons Rock for riprap 
(delivered) 
6 - 1  2 yards ready mix concrete 
(if needed) 
6,000-1 5,000 gal Water 

NOTES 

> 

WORK METHOD 

1. 

2. 
3. 

4. 
5. Back fill as necessary. 

Obtain from storekeeper safety equipment, materials and tools 
necessary for the day's work. 
Begin applicable safety procedures and/or traffic control. 
Shape work area to receive riprap, or other erosion control 
materials. 
Place material and grout where applicable. 

1300 Square Feedday 
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CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

ACTIVITY NUMBER NAME DATE 

25 CLEAN 81 INSPECT DETENTlONlDEBRlS BASINS 7/95 
DESCWPTION EL PUWOSE 

Inspection and removal, by loader (including hauling and disposal), of sediment and debris deposited in 
detention and debris basins to restore full capacity and original shape. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 

PERFOWANCE CRITERIA 

Remove sediment bi-annually or when debris basins or dams detention capacity is significantly reduced. 
Clean out is normally justified when the sedimentation reaches 1 to 2 feet in depth or as established by the 
design. 

CREW SIZE WORK METHOD 

8 1 Foreman 
8 3 Equipment Operators 
8 1 Maintenance Worker 
8 

8 1 Pickup 
8 1 LoaiLer 
8 2' Dump Trucks 

T 
i 8 

8 

8 

8 Disposal Fees 
8 

8 

8 

8 

1. 

2. 
3. 
4. Stockpile material for removal. 
5. 
6. 
7. 

Obtain from storekeeper safety equipment, materials and tools 
necessary for the day's work. 
Begin applicable safety procedures and/or traffic control. 
Prepare removal and disposal sites for access. 

Load material and haul to designated disposal site. 
Shape dam or basin to desired line and grade. 
Grade disposal site as necessary. 

1000 Cubic Yards/dav 

'Schedule sufficient trucks to insure maximum utilization of excavation equipment. 
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CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

ACTIVITY NUMBER NAME DATE 

30 EROSION REPAIR 7/95 

I 

DESCRIPTION & PUWOSE 

The replacement and compaction of material removed by erosion, using hand tools or other methods, to  
restore Flood Control channels, supporting embankments, levees or access roads. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 

PERFORMANCE CRITERIA 

As needed when damage has occurred which has affected or will affect the structural integrity of a 
channel embankment, levee, or access road,at a 'location where mechanical methods cannot be used. 

CREW SIZE 

rn 1 Foreman 
2 Maintenance Workers 

= 3  TOTAL 

8 1 1-Ton Dump 
8 -or- Flatbed 
8 1 Airsompressor 

w/wmpactor 
8 1 Pickup w/Water Tank 
8 -or- Auxiliary Spray Truck 

81 5-30 Tons Select Fill Material 
8 

8 

8 

8 

8 

NOTES: 

ORK METHOD 

1. 

2. 
3. 
4. 
5 .  
6. 
7. 

Obtain from storekeeper safety equipment, materials, and tools 
necessary for the day's work. 
Begin applicable safety procedures and/or traffic control. 
Remove debris and growth from damage location. 
Haul fill material from pre-determined source. 
Place and compact fill material in lifts. 
Shape repair area to conform to adjacent areas. 
Clean up work area as necessary. 

AVERAGE DAILY PRODUCTION 

15 Cubic Yards 
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REGIONAL FLOOD CONTROL DISTRICT 

b - 
ACTIVITY NUMBER NAME DATE 

35 FENCE REPAIR 7195 

I 

DESCWPTION &PURPOSE 

The repair and/or re-establishment of downed or damaged fences to restore fence to proper condition and 
to provide right-of-way control. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 
I 

PERFOMANCE CfUTERIA 

Repair of downed or open fence areas to be performed upon detection. Repairs to damaged locations that 
remain partially functional are to be scheduled in priority with other work. 

CREW SIZE WORK METHOD 

I 2 Maintenance Workers 
I 

I 

I 

2 TOTAL 

1. Obtain from storekeeper safety equipment, materials and tools 
necessary for the day's work. 

2. Begin applicable safety procedures and/or traffic control. 
3. Perform necessary repairs to: 

OPOStS 

OFabric 
oTop rail 

I 1 Fence Truck 
I 1 Coracrete Mixer (if needed) 
8 

8 

8 

? 
i 

=40-50 Linear Ft Fence Fabric 
.Miscellaneous Hardware 
=5 bags "Readycrete" 
8 

8 

8 

100 Linear Feet/day 

NOTES: 

4-24 



CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

ACTNrrY NUMBER NAME DATE 

40 VEGETATION CONTROL - CHEMICAL 7/95 

DESCRJPTION & PUFIPOSE 

The application of herbicides, t o  designated areas, with a boom-mounted spray bar to prevent new growth 
and/or control existing vegetation, for the purpose of insuring the capacity and integrity of Flood Control 
facilities. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 

PERFOFIMANCE CRITERIA 

Spray pre-emergence herbicide and post-emergence herbicide annually to designated areas combining 
applications where possible. 

CREW SIZE 

I 2 Maintenance Workers 
I 

I 

1 2  TOTAL - -~ 

EQUIPMENT 

11 Truck-mounted chemical 
tank with spray bar and 
h a d  sprayer 

i I 

I 

I 
f 

MATERIAL 

.Pre 12.5-25 Ib/Ac 

.Emerg Contact: 12.5-25 Ib/Ac 

.Post Brush: 120 lb/Ac 
mEmerg Grass: 30 Ib/Ac 
.Waterweed: 1 gal/Ac 
.Spreader: 1 gal/Ac 
.Water 200 gal/Ac 

NOTES: 

WORK METHOD 

1. 
2. 
3. Remove safety devices. 

Set up safety devices as required. 
Treat channel areas as required. 

AVERAGE D PRODUCT1 

Acres 
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REGIONAL FLOOD CONTROL DISTRICT 

b b  

ACTNrrY NUMBER NAME DATE 

45 7/95 I VEGETATION CONTROL - MECHANICAL 
I I 

DESCRIPTION 8 PURPOSE 

The mechanical removal of brush and weeds to maintain detention, debris basins, and channels free of 
vegetation. 

AUTHORIZED BY LlMrrS ON WORK 

Maintenance Supervisor 
I 

PERFORMANCE CRITERIA 

Work to be scheduled when weeds and willows grow up at unsprayable locations, or when growth'is too 
high for effective spraying. 

CREW SIZE 

8 1 Equipment Operator 
8 

8 

H 1 TOTAL 

EQUIPMENT 

= 1 Mower or Grader 
1 

8 1 Pickup 
Tilt Trailer (if needed) 

8 * 
8 

8 

7 
f 

NOTES: 

1. 

2. 
3. 

Obtain from storekeeper safety equipment, materials, and tools 
necessary for the day's work. 
Begin applicable safety procedures and/or traffic control. 
Mow, blade down, or turn under unwanted vegetation. 

4 Acreslday 
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> 
ACTNITY NUMBER NAME DATE 

50 MAINTAIN ACCESS ROADS 7/95 

DESCWPTION a PUFIPOGE 

Mechanical grading of access roads to remove minor ruts and erosion,and restore normal shape and cross 
slope, for access to Flood Control facilities. 

AUTHORIZED BY IJMrrs ON WORK 

Maintenance Supervisor 

PERFOMANCE CRlTEWA 

As needed prior to rainy season, or when the weather affects the road condition. Plan to re-profile access 
roads on a bi-annual (two year) frequency. 

* 
CREW SIZE WORK METHOD 

8 2 Equipment Operators 
81 Maintenance Workers 
8 

8 

.3 TOTAL 

EQUIPMENT 

8 1 Grtder 
8 0-1 Water Truck 
8 0-1 Rolkrr 
8 1 Pickfup 
8 

8 

RI 

81 0,000 Gal Water (if needed) 
8 

8 

8 

8 

8 

1. Obtain from storekeeper equipment and tools necessary for the 
day's work. 

2. Begin applicable safety procedures and/or traffic control. 
3. Grade access roads: 

*Restoring X-section shape 
*Filling potholes 
*Grading out ruts 
.Restoring ditches and drainage. 

4. . Roll and compact regraded. 

AVERAGE DAILY PRODUCTION 

.5 Milelday 

NOTES: 

4-27 



0 

0 

0 

CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

ACTNrrY NUMBER NAME DATE 

55 CLEAN & INSPECT INLETlOUTLET STRUCTURES 7195 

DESCR~PTION a PUFPOSE 

Cleaning and inspection of catch basins, inlets, sumps, grates, outflow and other structures to remove silt 
and debris and to inspect for structural integrity and proper functioning. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 

P E R ? O W C E  CRfTERIA 

Plan for structures to be inspected and cleaned a minimum of once per year. Annual cleaning shall be the 
major effort to allow thorough inspection of structure in order to schedule repairs. 

CREW SIZE WORK METHOD 

.25 Foreman 
2 Maintenance Workers 

f 
8 -or- 
8 1 High Pressure Vacuum 

8 Appropriate Hand Tools 
(Vactor) 

Perform daily vehicle P.M. check and check equipment. 
Place signs/traffic control devices as required. 
Locate truck in the best working position and as far off roadway 
as practical. 
Remove grate. Then remove debris, trash & sediment from 
grate. 
Loosen solids with spade if necessary. 
Flush/vacuum basin. 
Inspect structure visually to determine if further cleaning or 
repair is necessary. 
Dispose of debris at  designated dump site. 
Check and clean equipment after use. 

8 Water 
8 

8 

8 

8 

15 Each/day 

8 I 
NOTES: 

Structures that cannot be cleaned shall be reported to  the Maintenance Supervisor for initiation of corrective 
action. 
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PERFORMANCE CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

L 
ACTIVITY NUMBER NAME DATE 

60 REPAIR INLET I OUTLET STRUCTURES 7/95 

I I 

DESCRIPTION & PumsE 
Repair of catch basins, grates, inlets, control gates, outfalls, weirs, manholes, sumps, and other spot 
structures to restore elements to their original operational condition. 

AUTHORaED BY LtMiTS ON WORK 

Maintenance Supervisor 
I 

PERFOF#AANCE CRlTEfuA 

Based on detailed inspection of repair, replace components, or entire structure as conditions warra’nt. Plan 
repair of five percent (5 %) of system structures ‘per year. 

CREW SIZE WORK METHOD 

I 1 Foreman 
2 Maintenance Workers 

I 

I 

.3 TOTAL 

1 .  
2. 
3. 
4. 

Obtain necessary safety equipment, tools, and materials. 
Initiate applicable safety procedures and traffic control. 
Remove and clean area of damage/failure. 
Repair as necessary to original condition and test operation as 
appropriate. 

1 Pickup 
1 Compressor w/accessories 

I ‘L 

I x 
z 

I f 
I 

.Aggregates 

.Miscellaneous parts, as required 
m 

m 

NOTES: 
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PERFORMANCE CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

CLEAN STORM SEWER LINES 

1 I 

DESCRIPTION & PURPOSE 

The removal of debris of any type from within conduits by: flushing with water; the use of a sewer 
cleaning machine; or by physically entering the conduit and manually removing debris, to restore full 
capacity. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 
I 

PERFOIWANCE CRITERIA 

Plan cleaning of storm sewer lines on an average 5-year cycle. Specific areas may require annual cleaning 
while others will require less than 5-year cleaning. 

CREW SIZE 

1 Maintenance Foreman 
2 Maintenance Workers 

I 

I 

D 3  TOTAL 

I 1 Sewer Cleaner -* 
* 

I 

I 

8 

8 

8 

'1 
t 

MATERIAL 

8 0-5,000 Gallons Water 
8 

8 

8 

8 

8 

NOTES: 

WORK METHOD 

1. 

2. 
3. Remove debris from conduit. 
4. 
5. 

Obtain from storekeeper safety equipment and tools necessary 
for the day's work. 
Begin applicable safety procedures and/or traffic control. 

Load debris and haul to designated disposal site if necessary. 
Clean up work area as necessary. 

AVERAGE D PRODUCTION 

1500 linear feet/day 

Work should be scheduled whenever possible, in conjunction with annual cleaning of adjacent structures. 
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CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

ACTIVITY NUMBER NAME DATE 

70 STORM SEWER LINE REPAIR 719 5 
I I 

DESCRIPTION a WWOSE 

Excavation and repair of storm sewer lines to eliminate blockages and repair failed pipes. 

AUTHORIZED BY LlMlTS ON WORK 

Maintenance Supervisor 

PERFOFIMANCE CRITERIA 

Priority of repairs: 1. 
2. 

eliminate blockages and hazards to public safety; 
remove flow restrictions and repair damaged/failed pipe sections. 

CREW SIZE WORK METHOD 

8 1 Foreman 
8 1 Equipment Operator 
8 2 Maintenance Workers 

D 4  TOTAL I 
8 

1. 
2. 

3. 

4. 
5. 
6. 

7. 
8. Clean work area. Remove signs and warning devices. 
9. Record work accomplishment. 

Set up warning signs and traffic control devices. 
Take necessary measures to control flow -- providing 
uninterrupted service whenever possible. 
Cut pavement and/or excavate to the extent required to 
determine necessary scope of repairs. 
Remove flow restrictions, as necessary. 
Back fill and compact in lifts to within 10 inches of surface. 
Place select material (rock or shell) and compact to within 2 
inches of surface* (See Note below.) 
Coordinate density test and request repaving as required. 

1 Duhp Truck 
8 1 BackhoeIUtil Tractor 
8 1 Air Compressor 

wlaccessories 
8 Appropriate Hand Tools 
8 

8 

8 Pipdfittings 
8 Sand 
8 Cement 
8 Rock 
8 Asphalt, as required 

1 Repair/day 

NOTES: 

Verify location of other utilities prior to excavation. 
*Back fill specifications apply to  paved areas. In easements and other unpaved areas, back fill and compact 
in 2-foot lifts to  grade; re-sod as necessary. Install safety fence and secure job site a t  end of workday as 
reauired. 
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REGIONAL FLOOD CONTROL DISTRICT 

P 
ACTIVITY NUMBER NAME DATE 

75 CLEAN / FLUSH CULVERTS & BRIDGES 7195 

DESCRIPTION a PUFIPOSE 

Cleaning/flushing of culverts and bridges to  remove silt and debris, and eliminate restriction to flow. 

AUTHORIZED BY LIMITS ON WORK 

Maintenance Supervisor 

PERFOPMANCE CRlTEfUA 

Plan for all culverts to be cleanedlflushed annually. 

CREW SIZE 
1 Maintenance Supervisor 
1 Maintenance Worker 

2 TOTAL 

EQUIPMENT 

8 1 1 -Ton Dump Truck 
8 1 Wabr Tanker (1500 gal) 
8 -or- HighZPressureNacuurn 

clea&erNactor 

8 ADDroDriate Hand Tools 
8 Safety Equipment 

. .  . 

8 Water 

8 

8 

~ 

WORK METHOD 

1. 
2. 

3. 
4. 
5. 

6. 

Place signs and safety devices. 
Locate truck in best working position and as far off roadway as 
possible. 
Clean out ends of culvert. 
Flush culverts until flow is unrestricted. 
Load excess materiaVdebris into truck for disposal at designated 
dump area. 
Pick up signs and safety devices. 

PRODUCTION 

5-7 Each/Day 

NOTs: 

1. 

2. 
3. 

Inform Maintenance Supervisor of any non-cleanable culverts or those that can only be partially 
cleaned. 
Avoid damaging downstream property when flushing culverts. 
Work should be scheduled, whenever possible, in conjunction with annual cleaning of adjacent 
structures. 
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CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

: 
ACTNITY NUMBER NAME DATE 

80 MISCELLANEOUS WORK ACTIVITIES 7/95 
“ i  

I 

DESCRlPTlON & PUWOSE 

All work performed that is not described in previous activities. This includes, among others, activities such 
as catwalk repair, rodent control, pump maintenance, concrete spalled area repair, painting, building and 
grounds maintenance, trash pickup., graffiti abatement, sign installation and maintenance. 

AUTHORRED BY LIMITS ON WORK 

Maintenance Supervisor 
I 

P E R F O W C E  CRITERIA 

Plan 8 labor hours per channel mile per year for miscellaneous maintenance work. 

CREW SIZE 

8 1 Maintenance Worker 
8 

s 

1 TOTAL - -  

EQUIPMENT 

8 1 Pickup 
8 Hand tools 
8 Y 

8 > 
‘z 

8 f 

8 

MATERIAL 

.As required 
8 

8 

8 

8 

NOTES: 

WORK METHOD 

1. 

2. 

Obtain from storekeeper safety equipment, materials, and tools 
necessary for the day’s work. 
Begin applicable safety procedures and/or traffic control. 

AVERAGE DAILY PRODUCTION 

8 Labor Hours 

*Includes appliances, tires, car bodies, and other large objects dumped in channels/basins. 
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CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT 

ACTlVrrY NUMBER 

85 ENGINEERING 7/95 
I I 

DESCRIPTION 8 PURPOSE 

All work that is by nature engineering. This includes, among others, surveying and preparation of plans 
and specifications for maintenance work. 

AUTHORUU) BY LIMITS ON WORK 

Director of Public Works for designee 
I 

P E R F O N C E  CRlTEfUA 

CREW SIZE WORK METHOD 

8 N /A 
rn 
8 

8 

m TOTAL 

EQUIPMENT 

8 N /A 

8 3 

m c 

8 'c 

rn 
8 

RIAL 

N /A 
8 

8 

8 

8 

1. As deemed most cost effective. 

AVERAGE DAILY PRODUCT10 

8 Hours/Day 

NOTES: 
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, 

4.35 Reporting 

Comprehensive maintenance programs include procedures for reporting and summarizing work 
accomplished and labor-hours used for maintenance activities. This information enables 
managers and supervisors to compare actual performance with the planned work program. 
nese planned-actual comparisons -- on a regular basis - are essential for effective management 
and control of the work program. 

The reporting procedures provide specific information: 

0 

0 
What Master Plan facility required work. 
What work was done by activity. 
How much of each activity was done. 
The labor-hours used to accomplish the work. 

This information is used by managers in their effort to: 

0 

0 

0 

Make sure the right kinds and amounts of maintenance work are done. 
Identify the problem areas and related corrective actions. 
Develop future work programs and budgets. 
Identify opportunities for improved productivity. 

The work reporting process can consist of a simple form as outlined in the following section. 

Dailv Work Activitv Report 

The Daily Work Activity Report may be used to record and summarize (1) the kinds and 
amountskf work performed by maintenance personnel, and (2) the number of labor-hours used 
to do that work. The report can be used to summarize all work activities. Each Entity may use 
its standard accounting/reporting procedures for the Daily Work Activity Report. 

Y 

The Maintenance Supervisor or crew leader usually prepares the Daily Work Activity Report. 
Following are instructions for the completion of the sample report shown on Figure 45 .  

1. Identification Dau -- Fill in all blanks: the Entity, date, name of person 
preparing the report, and the names and employee numbers of all persons to 
perform work to be reported for the day. (The form provides for several 
combinations of activities and employees. If additional pages are needed, number 
the pages accordingly). 

2. Master Plan Facility Number - Enter the specific 4 digit4 letter Master Plan 
Facility number (and reach, if possible). (Th is  number directly corresponds to 
the specific Master Plan location as identified on current MP maps.) 

Adopced: Jdy 13.1986 4- 35 



3. 

4. 

5 .  

6. 

7. 

8.  

9. 

'6 

1 

1 
B 

10. 

Clark County Regional flood Control District 
Operations end Maintenance Manual 

&WP Facility m r  - Enter the identifying Maintenance Work Plan facility 
number. ( T h i s  number directly corresponds to the budget approved for the 
facility and w i l l  typically include a range of Master Plan facilities and reach.) 

Activitv Numbe r -- Enter the number of each activity performed. Use the Work 
Activity Directory or Performance Standards to complete the blank. 

-ee N m  - Enter the employee number of the person working a specific 
activity at the specific facility. 

Hours Worked bv Eac h Emplovq -- Record the number of hours worked by each 
employee, by the appropriate activity. Record the time spent to the nearest 
quarter-hour. For example, record 1 hour and 45 minutes as 1.75 hours and 3 
hours and 20 minutes as 3.25 hours. 

Equipment Number -- Enter the assigned equipment number for any mechanical 
equipment on which work was performed for preventive and corrective 
maintenance only. 

Work Performed -- Enter the location and a brief description of the work 
performed. 

Accomplishment -- Measure and record the amount of work done on each 
activity. Use the correct measurement unit for each activity -- see the Activity 
Directory. 

Record the amount of work done to the nearest whole unit. Record labor-hours 
to the nearest hour. For activities with labor-hours as the unit of measure, the 
"quantity" will be exactly the same as "total hours" for the activity. 

NotesKommentS -- Record any additional relevant information that may be of use 
in summarizing and analyzing work activity data. 

The completed reports can be used for monthly summarization and report preparation, and serve 
as completion certification backup for the monthly force account reimbursement billings. 

M e :  JJy 13, 1886 4-36 



REGIONAL FLOOD CONTROL DISTRICT FACILITIES 
DAILY WORK ACTIVITY REPORT 

Supervisor Name: 

I 

ENTITY: 

.* JII4 4 ‘  
Date Work Performed: 1 9- Employee Name: No. 

Employee Name: No. 

Employee Name: No. 

Employee Name: No. 

Employee Name: No. 

Unit of 
&Mute 

work P.rtomunc. 

(Locadon, Brief Description, Materielo Used, Etc.) 

Maeter Plan Fwlllty 

NOTESKOMMENTS: 

The undersigned hereby certifies thst the sbove described meintenance wss performed in accordence with the criteriastand8rds conteined in the 
District’s Operations and Maintenance Manual. Further, th8t the information cont8ined hereh eccuretdy reflects the time and accot@ishmts 
reported dudng the performance of this work. 

Q 

Supervisor’s Signature Date Title 
Page of - 
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s Clark Counv Regional Rood Control District 

Operations and Maintenance Manual e 
4.40 INVENTORY PROCEDURES 

4.41 Purpose 

'Ihe purpose of this element of the Operations and Maintenance Manual is to provide a record of the 
existing physical flood Control system that is eligible for maintenance funding assistance by the District. 
The physical facilities that make up the collection and conveyance system have in many instances been 
paid for in whole or part by the District, however, they are not "owned" or operated, let alone maintained 
by the District. If, however, the total flood control system does not function properly when needed, it 
is ultimately the responsibdity of the District to determine why and to take corrective action. A critical 
key to assuring the system functions properly i s  an up-todate inventory of the physical system. 

4.42 Physical System 

In 1990, each agency provided a list of measurable quantities that make up the flood control system in 
their jurisdiction. Facilities eligible are those identified in the Regional Flood Control District's Master 
Plan and any revisions, amendments, and/or changes subsequently approved. Only those facilities that 
exist as Master Plan facilities, or exist in the same alignment as a proposed Master Plan facility and 
appurtenant facilities are eligible. 

Schedulg 

The inventory work sheets must be expanded to represent a true and accurate accounting of facilities on 
the Master Plan and tributary (drainage) systems and updated as a part of the annual certification process. 

The Entities should submit annual updates of the physical system inventory on the form required by the 
District. ! 

4.43 Physical System Maps 
7 * 

Each Entity must have a map that shows the physical system for drainage and flood control. This map 
should reflect that portion that is on the Master Plan and also that portion that is eligible for maintenance 
funding by the District. 

The individual Entities should submit to the District updated maps annually, or more frequently as project 
completion dictates, reflecting the size, location and material elements of their drainage and flood control 
system. The update should show those systems that are eligible for Flood Control District funding under 
the categories shown in Section 4.11 of this manual. 

&porting 

The system update should be provided or maps provided by the District and be in a form that is readily 
reproducible. 
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Clark County Regionel Flood Control District 
Operations and Maintenance Manual 

Key Statutory and Regulatory References 

- Flood Control Facility Maintenance - 

NEVADA REVISED STATUTE - CHAPlXR 543 CONTROL OF 

543.340 Meeting; quorum; written policies and procedures. 

FLOODS 

1. In addition to the requirements of N R S  543.330, the board may meet at such time or times 
and at such regular meeting place within the district as it determines by resolution. 

2.  Special meetings may be held on notice to each member of the board as often as, and at such 
place or places within the district as, the needs of the district require. 

3.  A majority of the members of the board constitutes a quorum at any meeting. 

4. The board shall adopt written policies and procedures for administering the district and for 
operating and maintaining its projects and improvements. 

UNIFORM REGULATIONS FOR THE CONTROL OF DRAINAGE 

12.020 ConstructiodOperatiodMaintenance 

Cons$uction, operation and maintenance of Master Plan facilities shall be the responsibility of 
the Lead Entity as described in the most recent edition of the District’s Policy and Procedures 
ManuaZ and delineated in the interlocal contract between the District and Lead Entity. The 
District may also function as the Lead Entity for construction, operation and maintenance of 
Master Plan facilities. 

* 

The role of the District and Lead Entity in funding regular maintenance of the facility shall be 
established through the interlocal contract formed as part of the District’s policies and procedures 
for facility funding. Maintenance shall be performed in compliance with the most recent edition 
of the Operations and Maintenance Manual. 

Adopted: Jdv 13. 1086 A- 1 
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Clerk County Regional Flood Control District 
Operations and Maintenance Manual 

SAMPLE AUTHORIZATION-TO-PROCEED 

INTERLOCAL CONTRACT 
ANNUAL MAINTENANCE WORK PROGRAM 

THIS CONTRACT, made and entered into this - day of 9 19-9 by 
and between the &gal name of CITY or COUNTYJ , a political subdivision of the State of 
Nevada, hereinafter referred to as "CITY" (or "COUNTY"), and the CLARK COUNTY 
REGIONAL FLOOD CONTROL DISTRICT, hereinafter referred to as "DISTRICT". 

W I T N E S  S E T H :  
WHEREAS, pursuant to Chapter 543 of the Nevada Revised Statutes, the DISTRICT 

may approve and fund projects to maintain flood control improvements; and 
WHEREAS,  the CITY (or COUNTYl desires to maintain flood control improvements 

within the CITY (or COUNTY) in accordance with the maintenance program set forth herein, 
and hereinafter referred to as "Project"; and 

W H E R E A S ,  the facilities upon which maintenance will be done are facilities described 

in the District's Master Plan. 
"NOW, THEREFORE, in consideration of the covenants, conditions, agreements, and 

promids of the parties hereto, the DISTRICT authorizes the Project as it is mutually understood 

and agreed as follows: 

'f 

SECTION I - SCOPE OF PROJECT 
This Interlocal Contract applies to the maintenance of flood control facilities, which are 

identified in the District's Master Plan facilities including updates and amendments subsequently 
approved. The basic maintenance to the facilities will be in accordance with performance 
standards set forth in the current District Operations and Maintenance Manual. 

The Project is more Specifically described in Exhibit "A" which is attached hereto and by this 
reference incorporated herein. 

B- 1 
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SECTION 11 - PROJECT COSTS 
The DISTRICT agrees to provide reimbursement for Project costs within the limits 

specified below: 
1. 
The amounts allocated to each individual facility within the Project must be specified in Exhibit 

"A". Any changes to said allocated amounts must be approved by the DISTRICT'S Chief Engineer in 
accordance with W o n  4.24 of the District @t?ralions and Maintenance Manual. 

The Projects costs shall not exceed $ 

2. "Authorization to Proceed" is herein granted for maintenance of facilities in 

Exhibit "A" in an amount not to exceed . , effective 

3. A separate request for an "Authorization to Proceed" will be required for 
additional facility maintenance funds. 

4. A written request must be made to the DISTRICT and a Supplemental Interlocal 

Contract approved to increase the amount noted above prior to payment of any additional funds. 
The CITY (or COUNTY) and DISTRICT will comply with Section 4.12 of the 

Operations and Maintenance Manual. In acwrdance with said manual the CITY (or COUNTyl 
shall submit invoices together with a detailed summary report of the maintenance service 
performed. The CITY (0 r COUNTY) shall submit an invoice voucher in the manner prescribed 

5.  

by the DISTRICT. The vouchers shall include such information as is necessary for the 
DISTRIe to determine the nature of all expenditures. Each voucher will clearly indicate that 
it is for services rendered in performance under this contract. Each voucher will also be 

accompanied by a written certification from the CITY (or COUNTY) stating that it is for 
performance of maintenance activities under this contract and i s  composed of completed elements 

set forth in the annual work program. 
All invoices must be submitted for payment to: 

Clark County Regional Flood Control District 
301 E. Clark Avenue, Suite 301 
Las Vegas, Nevada 89101 
Am: General ManagedChief Engineer 

Payment shall be considered timely if made by the DISTRlCT within 30 days. Pursuant to 

&tion Iv, Paragraph 6, the DISTRICT may, in its sole discretion, withhold payments to the CITY 0 
Adwd: JJy 13, 1996 B- 2 



lor COUNTW for services rendered if the CITY (0 r COUNTY) 

Clerk County Regional flood Control Dirvict 
Operations and Maintenance Manual 

fails to satisfactorily comply with any 

term or condition of this contract and/or the District Operations and Maintenance Manual. 

SECTION III - PROJECT TIME 

The CITY (0 r COU NTY) agrees to perform the Project to the satisfaction of the 

DISTRICT on or before June 30, 19-. The DISTRICT may grant extensions or terminate this 

contract and require all sums advanced to the CITY for COUNT Y). to be repaid if the CITY for 

COUNTY) fails to perform by said date. . 

SECTION IV - GENERAL 

1. The CITY (or COUNTY) will complete the Project as set forth in Exhibit "A". 

The CITY for COUNT Y) staff personnel responsible for coordination work under this contract 

are as listed below: 

flist names and titles of CITY or COUNTY stafQ 

8 is understood that staff named above will be responsible for 

throughout the period of this contract unless the DISTRICT is informed in 

in these personnel assignments. 

2. In addition to the specific terms set forth in this Contract, the 

work coordination 

writing of changes 

parties hereto shall 

be subject to and governed by the District Operaions and Maintenance Manual, and any 

applicable portions of the Policies and Procedures adopted by the DISTRICT. 

3. It is the intent of the DISTRICT that scheduling of maintenance and repair of 

drainage and flood control facilities in general and Master Plan Facilities specifically be 

coordinated among entities. Therefore, in those cases where Master Plan approved, and District- 

B- 3 cdophd: July 13, 1886 
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funded projects have regional fund control significance impacting more than one entity, the 

(3" (or COUNTY) will allow all impacted entities an opportunity to review the maintenance 

schedule in order to coordinate maintenance efforts. 

4. The Chief Engineer of the DISTRICT shall be responsible for monitoring the performance 

of the CITY (0 r COUNTY) , approval for payment of billings and expenses submitted by the CITY (or 

COUNTY) and the acceptance of any report provided by the CITY (or COUNTY) . The CITY (or 

staff or private C O U m  shall be responsible for monitoring performance of CITY (or COUNTY) 

contractors, and the CITY (or COUNTY) shall maintain detailed records of all payments made to 

contractors and make such records available to the DISTRICX upon request. 

5. The CITY (or COU NTY) shall provide right of access to its facilities to the 

DISTRICT or Chief Engineer at all reasonable times, in order to monitor and evaluate 

performance, compliance, and/or quality assurance under this contract. 

6. In the event the CITY (or COUNTY) fails to perform the maintenance according 

to the standards specified in this contract and in the District Operaiions and Maintenance 

Manual, the DISTRICT may perform or cause to be performed the maintenance necessary to 
* 
t 

assure proper operation of the facility. Cost incurred by the DISTRICT shall be reimbursed by 

the CITY (or COuNTYl or be deducted from the amount authorized by this contract. The 

DISTRICT may not exercise this right without giving the CITY (or COUNTY) specific written 

notice of the maintenance required and allowing the CITY (or COUNTY) 60 days within which 

to perform said maintenance. The notice required by th is  provision must be sent to: 

{insert name of City or County stafQ 
linsert title) 
insert C ity or County mailing address) 
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7. The records of the CITY (or COUNT Y1 and/or private contractors pertaining to 

the subject matter of this contract shall at all reasonable times be subject to inspection and audit 

by the DISTRICT or an Agent of the DISTRICT. 

8. If any provision of this contract shall be deemed in conflict with any statute or 

rule of law, such provision shall be deemed modified to be in conformance with said statute or 

rule of law. 

9. All parties to this contract shall i m p l y  with applicable local, state, and federal laws. 

10. Any costs found to be improperly allocated in the Project will be refunded by the 

CITY (or COUNTY) to the DISTRICT. 

11. It is specifically understood and agreed to by and between the parties hereto that 

it is not intended by any of the provisions of any part of this contract to create in the public or 

any member thereof a third party beneficiary hereunder, or to authorize anyone not a party to 
0 

this contract to maintain a suit for personal injuries or property damage pursuant to the terns 

or provisions of this contract. 

12. The CITY (or COUNTY) hereby indemnifies and shall defend and hold harmless 

the DISTRICT, its representatives and their employees (or their authorized representatives) from 

and against any and all suits, actions, legal or administrative proceedings, claims, demands, 

damages, liabilities, interest, attorney’s fees, costs and expenses whatsoever of any kind or 

nature whether arising before or after completion of the work hereunder and in any manner 

directly or indirectly caused, occasioned or contributed to in whole or in part, by reason of any 

act, omission, fault or negligence whether active or passive of the CITY (or COU NTn, of 

anyone acting under its direction or control, or on its behalf in connection with or incident to 
0 
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the performance of this Contract. The CITY'S tor COUNTY 'SI aforesaid indemnity and hold 
0 

harmless obligations, or portions or applications thereof, shall apply to the fullest extent 

permitted by law, but in no event shall they apply to liability caused by the sole negligence or 

willful misconduct of the party indemnified or held harmless. 

IN WITNESS WHEREOF, the parties have caused this contract to be executed the day 

and year f i rs t  above written. 

Date of District Action: REGIONAL FLOOD CONTROL DISTRICT 

AITEST: 

0 Secretary to the Board 

Approved as to Form: 
Y 

? 
i BY: i 

Deputy District Attorney 

BY: 
Chairman 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date of Council Action: 
(or Commission Action) 

CITY (or COUNTY) OF 

BY: 
ATTEST: (Mayor or Board Chairman) 

City (or County Clerk) 

Ad@: Jrrlv 13. 1996 
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SAMPLE 

INTERLOCAL CONTRACT 
ANNUAL MAINTENANCE WORK PROGRAM 

THIS CONTRACT, made and entered into this - day of 
9 19-9 by 

and between the &gal na me of CITY or COUNTyl , a political subdivision of the State of 

Nevada, hereinafter referred to as "CITY" (or "COUNTY"), and the CLARK COUNTY 

REGIONAL FLOOD CONTROL DISTRICT, hereinafter referred to as "DISTRICT". 

W I T N E S S E T H :  

WHEREAS, pursuant to Chapter 543 of the Nevada Revised Statutes, the DISTRICT 

may approve and fund projects to maintain flood control improvements; and 

WHEREAS, the CITY (or COUNTY) desires to maintain flood control improvements 

within the CITY (or COUNTY) in accordance with the maintenance program set forth herein, 

and hereinafter referred to as "Project"; and 
Y 

E 

WHEREAS, the facilities upon which maintenance will be done are facilities described 

in the District's Master Plan. 

NOW, THEREFORE, in consideration of the covenants, conditions, agreements, and 

promises of the parties hereto, the DISTRICT authorizes the Project as it is mutually understood 

and agreed as follows: 

SECTION I - SCOPE OF PROJECT 

This Interlocal Contract applies to the maintenance of flood control facilities, which are 

identified in the District's Master Plan facilities including updates and amendments subsequently 

c- 1 Ad-: JJY 13,1996 
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approved. The basic maintenance to the facilities will be in accordance with performance 

standards set forth in the current District Operan'ons and Maintenance Manual. 

The Project is more specifically described in Exhibit "A" which is attached hereto and by this 

reference incorporated herein. 

SECTION II - PROJECT COSTS 

The DISTRICT agrees to provide reimbursement for Project costs within the limits 

specified below: 

1. The Projects costs shall not exceed $ 

The amounts allocated to each individual facility within the Project must be specified in 

Exhibit "A". Any changes to said allocated amounts must be approved by the DISTRICT'S 

Chief Engineer in accordance with Section 4.24 of the District OperQtions and Maintenance 

Manual.. 
0 

A written request must be made to the DISTRICT and a Supplemental Interlocal Contract 
.h 

approved;to increase the amount noted above prior to payment of any additional funds. 
'1 
P 

2. The CITY (or COUNTY) and DISTRICT will comply with Section 4.12 of the 

Operm'ons and Maintenance Manual. In accordance with said manual the CITY (or COUNTY) 

shall submit invoices together with a detailed summary report of the maintenance service 

performed. The CITY for COUNTY) shall submit an invoice voucher n the manner prescribed 

by the DISTRICT. The vouchers shall include such information as is necessary for the 

DISTRICT to determine the nature of all expenditures. Each voucher will clearly indicate that 

it is for services rendered in performance under this contract. Each voucher will also be 

accompanied by a written certification from the CITY (or COUNTY) stating that it is for 
0 
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performance of maintenance activities under this contract and is composed of completed elements 

set forth in the annual work program. 

All invoices must be submitted for payment to: 

Clark County Regional Flood Control District 
301 E. Clark Avenue, Suite 301 
Las Vegas, Nevada 89101 
Attn: General ManagedChief Engineer 

Payment shall be considered timely if made by the DISTRICT within 30 days. Pursuant 

to Section IV, Paragraph 6, the DISTRICT may, in its sole’discretion, withhold payments to 

the CITY (or COUNTY) for services rendered if the CITY (or COUNTY) fails to satisfactorily 

comply with any term or condition of this contract and/or the District Operaions and 

Maintenance Manual. 

SECTION 111 - PROJECT TIME 

The CITY (or COUNT Y) agrees to perform the Project to the satisfaction of the 

DISTRI@r on or before June 30, 19-. The DISTRICT may grant extensions or terminate this 

contract and require all sums advanced to the CITY (or COUNTY) to be repaid if the CITY (or 

C0UNTY)fails to perform by said date. 

SECTION IV - GENERAL 

1. The CITY (or COUNTY) will complete the Project as set forth in Exhibit “A”. 

The CITY (or COUNT Y) staff personnel responsible for coordination work under this contract 

are as listed below: 
(list names and titles of CITY or COUNTY s t a f f )  

c-3 &opt&: JJV 13. 1996 
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It is understood that staff named above will be responsible for work coordination 

throughout the period of this contract unless the DISTRICT is informed in writing of changes 

in these personnel assignments. 

2. In addition to the specific terms set forth in this Contract, the parties hereto shall 

be subject to and governed by the District Operations and Maintenance Manual, and any 

applicable portions of the Policies and Procedures adopted by the DISTRICT. 

3. It is the intent of the DISTRICT that scheduling of maintenance and repair of 

drainage and flood control facilities in general and Master Plan Facilities specifically be 

coordinated among entities. Therefore, in those cases where Master Plan approved, and District- 

funded projects have regional fund control significance impacting more than one entity, the 

CRY (or COUNT Y) will allow all impacted entities an opportunity to review the maintenance 

schedule in order to coordinate maintenance efforts. 

0 

.$. The Chief Engineer of the DISTRICT shall be responsible for monitoring the 

perfom&ce of the CITY (or COUNTY), approval for payment of billings and expenses 

submitted by the CITY (or COUNTY) and the acceptance of any report provided by the CITY 

Ipr COUNTY) . The CITY (or COU NTY) shall be responsible for monitoring performance of 

CRY (or COUNTY) staff or private contractors, and the CITY (or COUNTY) shall maintain 

detailed records of all payments made to contractors and make such records available to the 

DISTIUCT upon request. 

7 
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5 .  The CITY (or COU NTY) shall provide right of access to its facilities to the 

DISTRICT or Chief Engineer at all reasonable times, in order to monitor and evaluate 

performance, compliance, and/or quality assurance under this contract. 

6. In the event the CITY (or COUNTY] fails to perform the maintenance according 

to the standards specified in this contract and in the District Operations and Maintenance 

Manual, the DISTRICT may perform or cause to be performed the maintenance necessary to 

assure proper operation of the facility. Cost incurred by the DISTRICT shall be reimbursed by 

the CITY (or COUNTY) or be deducted from the amount authorized by this contract. The 

DISTRICT may not exercise this right without giving the CITY (or COUNTY) specific written 

notice of the maintenance required and allowing the CITY (or COUNTY) 60 days within which 

to perform said maintenance. The notice required by this provision must be sent to: 

(insert name of City or County sta fn 
(insert title) 
insert C itv or County mailing address) 

.Y 

7. The records of the CITY (or COUNTY) and/or private contractors pertaining to 

the subject matter of this contract shall at all reasonable times be subject to inspection and audit 

by the DISTRICT or an Agent of the DISTRICT. 

8.  If any provision of this contract shall be deemed in conflict with any statute or 

rule of law, such provision shall be deemed modified to be in conformance with said statute or 

rule of law. 

9. All parties to this contract shall comply with applicable local, state, and federal 

laws. 

Moptd: JJy 13, 1996 c-5 
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10. Any costs found to be improperly allocated in the Project will be refunded by the 

CITY (or COUNTY) to the DISTRICT. 

11. It is specifically understood and agreed to by and between the parties hereto that 

it is not intended by any of the provisions of any part of this contract to create in the public or 

any member thereof a third party beneficiary hereunder, or to authorize anyone not a party to 

this contract to maintain a suit for personal injuries or property damage pursuant to the terms 

or provisions of this contract. 

12. The CITY (or COUNT Y) hereby indemnifies and shall defend and hold harmless 

the DISTRICT, its representatives and their employees (or their authorized representatives) from 

and against any and al l  suits, actions, legal or administrative proceedings, claims, demands, 

damages, liabilities, interest, attorney’s fees, costs and expenses whatsoever of any kind or 

nature whether arising before or after completion of the work hereunder and in any manner 

directly or indirectly caused, occasioned or contributed to in whole or in part, by reason of my 

act, omhsion, fault or negligence whether active or passive of the CITY (or COU NTY), of 
i 

anyone siting under its direction or control, or on its behalf in connection with or incident to 

the performance of this Contract. The CITY’S (or COUNTY’S) aforesaid indemnity and hold 

harmless obligations, or portions or applications thereof, shall apply to the fullest extent 

permitted by law, but in no event shall they apply to liability caused by the sole negligence or 

willful misconduct of the party indemnified or held harmless. 

IN WlTNESS WHEREOF, the parties have caused this contract to be executed the day 

and year fust above written. 

0 
Mwd. July 13.1996 C-6 



Date of District Action: 

ATTEST: 
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REGIONAL FLOOD CONTROL DISTRICT 

BY: 
Chairman 

Secretary to the Board 

Approved as to Form: 

BY: 
Deputy District Attorney 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date of Council Action: 
(or Commission Action) 

ATTEST: 

City (or County Clerk) 

CITY (or COUNTY) OF 

BY: 
(Mayor or Board Chairman) 

c-7 
3 

P 



PART I 

0 

t 
c 
c 
c 

Clark County Regional flood Control Dirtrict 
Operations ond Mointanonca M o n d  

SAMPLE 

Exhibit A 

ANNUAL MAINTENANCE WORK PLAN SUMMARY 

Summary of overall work plan listing specific projects and associated costs attributable 
to each. 

PART II 

Facility map(s) which identify location of planned maintenance work by project. 

PART III 

Summary of work plan broken into maintenance activities to be completed, with 
associated costs, for all projects identified in Part I. 

“U 
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1.0 INTRODUCTION 

1.1 GENERAL 

This report presents the results of our geotechnical investigation, materials testing and final 

design review for the Hiko Springs Wash Detention Basin. The site is located in the town o f  

Laughiin in Clark Counry, Nevada The purposes of this field exploration, laboratory testing 

program and engineering analyses were to: 

I c 

Evaluate geologic characteristics o f  the site; 

Explore the subsurface soil conditions of  the site; 

Obtain representative soil samples from the explorations; 

Perform fieid tests to characterize the subsurface conditions; 

Perform laboratory tests to veri@ field observations and evaluate -ngineering 
characteristics of  the soils sampled; 

Provide geotechnical engineering analysis and recommendations for use in 
design and construction o f  the detention basin and discharge channel. 

Evaluate the quality of on-site and locally available materials for use in soil 
cement and roller compacted concrete. 

The recommendations contained in this report are subject to the limitations presented herein. 

Attention is directed to the limitations section of this report. In addition, a brochure prepared 

by ASFE (The Association of  Firms Practicing in the Geosciences) has been included 

following this report. We recommend that all individuals reading this report also read the 

attached document. 

1.2 PROJECT DESCRIPTION 

The proposed detention basin is located in Sections 16, 17, 20 and 21; Range 66 East; 

Township 32 South; Clark County, Nevada. The proposed construction will consist of a large 

3 1- 128 1 18/Rpts/R94 183 1-1 August 31, 1994 
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@ earth fill embankment, overfIow spillway structure and controlled drawdown system through 

the embankment. 

The detention basin embankment will consist o f  a compacred earth fill with a maximum fill 

height of 82 feet above existing site grade. The embankment design, based on hydraulic 

considerations, consists of an earth fdl with a spillway crest elevation of 1077.5 feet above 

mean sea level (MSL) and a spillway crest length of approximately 550 feet. An embankment 

with a crest at elevation 1086 feet MSL is planned at each abutment to prevent overtopping 

during a PMF and provide freeboard against wave action. 

An inlet suucture, sealed conduit and outlet structure will be constructed through the 

embankment at approximately existing site grade in the basin (approximately lo00 feet MSL). 

I t  is our understanding that the detention basin will be designed to drain from the spillway 

crest pool elevation to the controlled drawdown inlet elevation in a 48-hour period. 

I @  

3 1-1281 18/Rpt~/R94183 1-2 
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Subsurface conditions o f  the site were explored by drilling a total of 17 borings to depths 

ranging from 31 to 71 feet below .existing site grade. Four of the borings were located in the 

detention basin up-stream from the proposed embankment. Ten of the borings were located at 

approximately 250 foot centers along the proposed embankmenr axis. Three borings were 

located down stream from the embankment axis in the area of the overflow spillway. The 

borings were located so as to obtain a profile of the subsurface soils at the site. The borings 

were drilled during the period from January 12, 1991 to February 1, 1991. 

Drilling was accomplished with a truck mounted drill equipped for soil sampling. The borings 

were advanced by rotary-air and rotary-wash methods. Soil samples were obtained from the 

borings using a 2.6 inch (I.D.) thick walled sampler driven by a 350 pound hammer free 

falling through a distance o f  30 inches and by bulk methods. Sampler driving resistance, 

expressed as "blows per foot o f  penetration", is presented on the boring logs at the sampling * 
point. The soil samples were visually classified by our field geolo,oist durinz sampling. 

Representative portions o f  each sample were packaged and transported to our laboratory for 

testing. Logs of the subsurface conditions as encountered in the borings. were recorded at the 

t h e  o f  drilling. Logs o f  the borings, penetration test results, natural moisture content test 

results. dry density test results, and a summary of laboratory tests performed are presented on 

Plates A-1 through A-17. Elevations shown on the boring logs represent the ground surface 

elevation in feet above mean sea level based upon interpolation o f  topographic maps. 

2.2 TRENCH EXPLORATION 

Subsurface conditions at the site were explored by excavating a total of  17 trenches in addition 

to the borings. One of  the trenches (T-7) was located at west end of the detention basin 

embankment center line. Six of the trenches were located up-stream from the embanlanent 

0 
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0 alignment in an area of  possible borrow material. The remaining ten trench explorations were 

located at approximately 1000 foot intervals along the proposed channei aiignment from the 

detention basin embankment to the Colorado River. The trench explorations were excavated to 

depths of 8 to 12 feet below exist& site grade. The trenches were located to obtain a profile 

o f  the subsurface conditions across the site and to obtain large representative samples for 

laboratory testing. The trench explorations were excavated on January 11 and 14, 1991 using 

a rubber-tired backhoe with a 2 foot wide bucket. Representative soil samples were obtained 

from the trench explorations by bulk methods. The soils encountered were visually classified 

by the field geologist during excavation. Representative soil samples obtained from the 

trenches were packaged and transported to our laboratory for testing. 

Logs o f  the subsurface conditions encountered during trenching and a summary of  the tests 

performed are presented on the trench logs, Plates A-18 throu_gh A-34, following the text of 

this report. Natural moisture content test results for samples from the trench explorations are 

presented on Table No. 2.2-1, below. 
e 

2-2 August 3 1, 1994 3 1 - 128 1 18lRptSlR94 183 
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Table 2.2-1: Trench Exploration Moisture Test Resuits (1991 Data) 
(ASTM D-2216) 

Location 

T- 1 
T- 1 
T-2 
T-2 
T-2 
T-3 
T-3 
T-3 
T-5 
T-5 
T-6 
T-6 
T-6 
T-6 
T-7 
T-7 
T-8 
T-8 
T-9 
T-10 
T-10 
T-11 
T-11 
T- 12 
T-12 
T-13 
T-13 
T-14 

Depth 
{feet1 

I .o 
11.0 
0.0 
1.5 
9.5 
0.0 
3.0 
8.0 
4.0 
9.0 
0.0 
1.5 
7.5 
10.5 
0.0 
9.0 
6.5 
9.0 
5.0 
5.0 
9.0 
6.0 
9.0 
3.0 
9.0 
0.0 
8.0 
8.5 

Moisture Content 
Percent (%) 
bv Weight 

0.7 
0.3 
1.6 
0.2 
0.8 
0.4 
0.3 
0.3 
0.8 
0.6 
1.5 
0.3 
0.3 
0.3 
3.4 
0.6 
0.2 
0.6 
0.1 
0.3 
0.3 
0.1 
0.2 
0.4 
0.7 
1.7 
0.2 
0.2 

The elevations shown on the trench logs represent the ground surface elevation at the 

exploration location based on interpolation o f  topographic maps. 

3 1 - 128 I 18/Rpts/R94 183 2-3 
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2.3 IN S I T U  INFILTRATION TESTS 

Five in situ intiltration tests were performed in the soil profde beneath the proposed 

embankment. 

characteristics in the area of  the proposed embankment. 

The tesf location and depth was selected to provide a profde o f  seepage 

Each test location was prepared by drilling a 6-inch diameter hole to the depth o f  the proposed 

test zone. Where possible the boring was drilled by rotary-air methods or rotary wash 

methods utilizing clear water as the drilling fluids. Due to caving soils it was necessary to 

utilize polymer drilling fluids, to hold the boring open at some locations. 

The borings were prepared for testing by installing a 2-inch diameter PVC pipe with a five 

foot slotted well screen section at the test depth. The annular region around the slotted section 

of pipe was back filed with gap ,orded sand to the top of  the slotted section. A two foot low 

permeability Bentonite seal was constructed above the sand layer. The remainder of each 

boring was backfilled with cuttings from the borings. a 
The infiltration test procedure consisted of filling the two inch diameter pipe until full, then 

adjusting the flow rate to maintain the pipe full throughout the test period. The addition of  

water at each test location was continued until the infltration rate was relatively constant after 

a minimum one hour test period. Results from the field infiltration tests are presented on table 

No. 2.3-1, below. 

3 1-1281 18/RptdR94183 
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'0 Table 2.3-1: In Situ Infdtration Rate Tests Results (1991 Data) 1 
Depth to 

Bottom of Screen 
Location /feet1 ' 

B-5 10 

B-7 25 

B-9 70 

B- 14 15 

B-15 15 

Screen 
Length 
(feet) 

5 

5 

5 

5 

5 

Infiltration 

&ai.lft.- '1 min. 

Test 
Head 
/feet) 

12.5 

27 1.15 

74 0.08 

17.7 
l . l 5  I 

18 0.38 I 

2.4 

The detention basin site was revisited on May 27, 1994 to obtain representative large bulk 

samples for testing and analyses in soil cement and Roller Compacted Concrete (RCC) mix 

designs. Representative soil samples were obtained with a backhoe at: three locations in the 

detention basin area, one location on the alluvial fan above the basin at the southeast comer of  

the site and from one stockpile of processed aggregate at the South Point Properties, Inc. 

(Bilbray Pit) site. The 1994 trench sampling points were located approximately as shown on 

Black & Veatch Plan. Sheet 3. The samples were collected from one to five feet below 

SLTPPLEMEiVAL TRElUCH SAMPLING (MAY 1994) 

existing grade at the detention basin site and from a processed stockpile at the Bilbray Pit. 
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@ 3.1 GEXERXL 

3.0 LABORATORY TESTING 

Representative soil samples from the borings and trenches were tested in our laboratory to 

evaluate pertinent engineering properties. The laboratory testing program was directed 

toward; soil classification by gadation and Atterberg limits, evaluation of "undisturbed" and 

remolded shear strength characteristics, permeability characteristics of remolded representative 

soil samples, evaluating natural moisture content and dry density o f  "undisturbed" soil samples 

and optimum moisture contendmaximum dry density relationship for compacted soil. The 

corrosion characteristics o f  representative soils were evaluated by laboratory tests performed 

by Atlas Chemical Testing Laboratories. These 1991 laboratory test results are presented in 

Appendix B. 

The soil samples collected in May 1994 were tested for: grainsize distribution, Atterberg 

Limits, optimum moisture contendmaximum dry density and durability in RCC and soil 

cement mix designs. The test results from the supplemental sampling and testing are presented 0 
in Appendix C. 

The laboratory testing pro,gram and test results are described in the following sections. 

3.2 GRAIN S I Z E  AVLLYSES 

Thirty-eight sieve analyses tests were performed.on representative soil samples from the 1991 

explorations. The sieve analyses were performed in accordance with American Society for 

Testing and Materials, Test Method ASTM D-2487. All of the soil samples tested were found 

to be non-plastic by ASTM Test Method 4318. The sieve analyses test results are presented on 

P!ates B-1 through B-13. Grainsize analyses tests were performed on the four samples from 

the site and one sample of processed rock obtained in May 1994. These supplemental test 

results are presented on Plates C-1 through C-3 in Appendix C. 
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3.3 DIRECT SHEAR TESTS 

Twelve direct shear tests were performed on "undisturbed" and remolded soil samples from the 0 
explorations. The seven soil samples from trench explorations were remolded prior to testing. 

The five soil samples from boring explorations were tested in an "undisturbed" condition. One 

sample was saturated prior to testing (B-8 at 25.0 feet). The remolded samples were tested at 

a moisture content near or slightly below optimum moisture content for compaction. The four 

remaining soils samples were tested at the natural moisture content. The shearing rate was 

selected based on sieve analyses tea results so that drained conditions were maintained during 

testing. The tests were performed in accordance with ASTM Test Method D-3080. The test 

results are presented on Plates B-15 through B-19. 

3.4 PERMEABILITY TESTS 

Four remolded permeability tests were performed on representative soil samples from trench 

explorations in the anticipated borrow area. The soil samples were compacted to 88 to 92 

percent o f  their respective maximum dry density (ASTM D-1557) at a moisture content near 

the optimum for compaction. The permeability test results are presented on Table No. 3.4-1, 

below. 

Table 3.4-1: Laboratory Permeability Test Results (1991 Data) 

Density Depth 
.Location /feet) 

T-2 1-112 

soil . 
DescriDtion 

Well Graded Sand (SW), 
some gravel, light brown 

Permeability Dry 
jcmlsec) m 

2.6 x 10-3 110.0 

T-3 8 P. -11 Graded Silty Sand (SW-SM), 
trace qavel, trace silt, 

light brown 

T-5 4 Well Graded Sand (SW), 
some gravel, light brown 

' T-6 1-112 Well Graded Sand (SW), 
some gravel, light brown 

1.8 x 10-3 107.0 

1.7 x 10-3 106.2 

2.0 x 103 107.2 
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3.5 OPTIML.1 , t I O I s ? z T R E f i t L ~ ~ I  DENSITY TESTS 

Optimum moisture contendmaximum dry density tests were performed on three soil 'samples 

representative o f  the soil types encountered in the explorations. The test was performed in 

accordance with ASTM Test Method D-1557. Test results are presented in Table No. 3.5-1, 

below. 
~~ 

Table 3.5-1: Moisture/Density Relationship (1991 Data) 
Test Results (ASTM D-l.557) 

Depth soil 
Location lfeet) . DescriDtion 

T- 1 0 Well Graded Silty Sand (SW-SlM), 
some gavel, some silt, 

light brown 

trace gravel, trace silt, 
light brown 

light brown 

T-3 3 Well Graded Silty Sand (SW-SM), 

T3 9 Well Graded Sand (SW), 

optimum 
Moisture 
Percent 
0 

8.7 

11.8 

10.0 

1claXhlUm 
Dry Density m 

123.8 

121.0 

117.0 

Compaction tests to evaluate maximum compacted density and opthum moisture content for 

so i l  cement and roller compacted concrete mix designs were performed. The compaction test 

results are presented on Plates C-l throuzh C-9: The soil cement samples were prepared in 

accordance with ASTM Test Method D-558. 

3.6 SOIL CEMENT DURABILITY TESTS 

Soil cement samples were tested for freeze-thaw durability and wet-dry stability by A S T M  

Test Methods D-560 and D-559, respectively. The tests were performed on soil cement 

samples formulated with four percent, s i x  percent and eight percent by weight cementatious 

material. The cementatious material consisted of 85 percent Type V Portland Cement and 15 
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Material 

I@ 
percent Type "F" flyash. The durability test results are presented on Plate C-8 in Appendix c 
and summarized in the following table: 

Cementatious Average 28-day 
Material. Compressive Strength Source 

TABLE NO. 3.6-1 
12-CYCLE PERCENT LOSS BY WEIGHT 

6% PCC. 
2.5 % Flyash 

7% PCC 
3% Flyash 

R C C 1  ' I 
RCC2 

Cementatious 
Source Material 

SW-BSN 4 
6 
8 

SE-Bank 4 
6 
8 

3460 psi BB-Pit-50% 

3600 psi BB-Pit-50 70 

XE-C-BSX-jO% 

1 W-BSN-50% 

Wet-Dry Freeze-Thaw 
Stability Durability 

Soil 
Cement 

Cement 

Cement 

Cement 

Soil 

Soil 

soil 

23 
6 

14 
3 
1 2 

5 .1% PCC 860 psi SE-Bank 
0.9% Flyash 

1.2% Flyash 

0.9% Flyash 

1.2% Flyash 

6.8% PCC 1280 psi SE-Bank 

5.1% PCC 1 1  10 psi SW-BSN 

6.8% PCC 1440 psi SW-BSN 

34 57 
7 14 
1 1 

The roller compacted concrete samples were compacted using six inch diameter by 12 inch tall 

molds in four-three inch lifts with a uniform compaction energy of 32.6 lbs-ft. per cubic inch 

of sample. The laboratory test results are presented in Appendix B, following the text of this 

report. The compressive strength test results are also summarized in the foilowing table: 0 
Table No. 3.6-2 I 
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3.7 SPECIFIC GRAVITY TEST 

Specific gravity tests were performed on two soil samples from the explorations. The tests 

were performed in accordance with ASTM Test Method D-584. Test results are presented on 

Table No. 3.7-1, below. 

Table 3.7-1: Specific Gravity Test Results (1991 Data) 
(ASTM D-854) 

Depth Soil 
Location /feet) Descriution 

B-3 5 Well Graded Sand (SW), 
trace ,gavel, light brown 

B 4  5 Well Graded Sand (SW), 
trace ,gavel, light brown 

~~ 

Specific 
Gravitv 

2.62 

2.64 

3.8 CORROSION TEST 

Corrosion analyses tests were performed on five representative soil samples from the site. The 

corrosion analyses tests were performed by Atlas Chemical Testing Laboratories. The test 

results are presented in Appendix A. 

0 
e 
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4.0 GENERAL SITE CONDITIONS 

1.1 SLXFACE CONDITIONS 

The s i t e  of the proposed Hiko Springs Detention Basin and drainage channel was undeveloped 

desert at the time o f  our field exploration. Natural. Vegetation was very sparse. Vegetation 

consisting of  creosote bush and white bursage covered approximately 10 percent of the Surface 

in rhe wash. Organic top soil was very thin to nonexistent. 

The wash is a relatively broad uniformly sloping surface approximately 700 feet wide at the 

embankment site. The wash slopes down toward the south, southeast at a ,gradient of 

approximately 4 percent. Hiko Springs Wash is confined by a relatively uniform slope on the 

east. This slope is typically 50 to 70 feet in height with a gradient o f  approximately 2 1  

(horizontal to vertical). The slopes confining the wash on the west are cut by several small 

, 

erosion features which feed the wash. 

There was no surface flow in the wash during our field exploration. Several low depositional 

benches and islands o f  deposition 1 to 4 feet in height occur across the wash. Frequent 

channel jumping, stream meander and scour have maintained a relatively stable erosional 

surface in the channel. 

South or” the \detention basin embankment site, the wash becomes broader and the confining 

slopes are less uniform with more erosion channels feeding the wash. However, the bed slope 

remains relatively uniform at approximately 4 percent all the way to the Colorado River which 

is located slightly over two miles from the embankment site. 

The surficial soils in the wash consisted of course sand and fine gravel with occasional cobble 

size rocks and a few boulders. The rock was predominantly decomposed granitic material with 
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very Iirtle sorting or change in gradation from the area o f  the detention basin to the south end 

of h e  wash. 

The slopes confining the wash also consisted o f  sand to ,gravel size alluvium derived from 

- uranitic rocks. Intact bedrock does not outcrop in the wash. the confining slopes or within 

several hundred feet of the wash. 

4.2 S’;CTBSU€U?ACE CONDITIONS 

The subsurface soil conditions were quite uniform both laterally and with depth throughout the 

site. The native soils consisted of loose to very dense, well graded silty sand, well graded 

sand, poorly ,oraded silty sand, silty sand, well graded ,gavel and poorly ,gaded gravel. The 

more ,gravelly soils were typically encountered in the central portion of the wash at depths of 

10 to 30 feet below existing site ,grade. None o f  the soils encountered contained si,gnificant 

amounts of  clay size material. Combined silt and clay content was typically less than five 

percent of the material sampled. Soil samples containing more than 9 percent fmes were 

typically recovered from borings at depths of  40 to 70 feet below the bottom of the wash. 

0 

Natural moisture content was low throughout the so i l  profde. Free water was not encountered 

in any of the explorations to the depths drilled. 
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5.0 GEOLOGIC CONDITIONS 

5.1 GEOLOGIC SETTING 

The site of the Hiko Springs Wash detention basin is located in the northern portion of the 

town of Laughlin, Nevada. The Hiko Springs Wash originates in the Newberry Mountains 

approximately three miles northwest of the detention basin site. The Newberry Mountains are 

part of a broad uplift along a northwesterly trending axis. The mountains are composed of 

dark colored Precambrian granitic rocks exposed in rock out crops northwest of the site. 

Hiko Springs Wash is one of four primary drainages from the Newberry Mountains which 

have produced a very large combined alluvial fan. The fan spreads from Davis Dam on the 

north to the western edge of the town of Laughlin. The apex of  the fan is located 

approximately one mile north, northwest of the proposed detention basin embankment at an 

elevation o f  approximately 1250 feet above mean sea level (MSL). Large historic flows have 

cut the existing wash in to the fan. 

5.2 SEISMICITY 

The proposed detention basin site is located in seismic Zone 2-B as defmed by the 1988 edition 

o f  the Uniform Building Code. Zone 2-B represents an area presumed to be subject to 

moderate earthquake damage such as resulting from a ma-enitude VII event as described by the 

Modified hfercalli Scale. Tectonic shocks having epicenters within the Southern Nevada area 

have been minimal. 

5.3 TECTONIC FAULTS 

Numerous north-south trending faults which generally follow the axis o f  the Newberry 

Mountains are mapped northwest of the site. However, none of these tectonic faults appear to 

cross the proposed Hiko Springs Wash Detention Basin or lower channel. 
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6.0 ENGIhJ’EERLYG AiiALYSES &W RECOMMENDATIONS 

@ 6.1 GENERAL 

As previously discussed, the subsurface soils throughout the site consist of  alluvial deposits 

ranging from course to fine sand with some gravel, occasional cobbles and minor amounts of 

silt. These granular soils were encountered in a medium dense to very dense condition within 

5 to 10 feet of  the existing site ,-de. Loose soils within the upper 5 feet of  the so i l  profde 

would be moderately compressible and could experience localized shear failure beneath the 

proposed fill up to 82 feet in height. Some over excavation is recommended to remove loose 

soils and properly prepare the base for the embankment fill. 

The ,granular soils encountered along the discharge chamel ali,onment will provide good 

foundation support for the proposed concrete channel. No special foundation preparation will 

be necessary. 

The soils encountered during exploration were found to be quite permeable with virtually no 

cohesion. These soils will provide only limited resistance to seepage and could be easily 

eroded by flowing water. 

0 

6.2 S I T E  PREPARATION .AND GRADNG 

Prior to placing fd for embankments, organic material, debris, vegetation and loose soils 

should be removed from areas to receive fill or foundations. We recommend that the base for 

the detention basin embankment should be over excavated to a depth of  five feet to remove 

loose surface soils and pockets of  loose soil which could be subject to localized shear failure 

beneath deep fdl. Additional overexcavation may be necessary if loose or low density soils are 

encountered at sub-grade elevation. 

Areas to receive fill which are steeper than 5:l (horizontakvertical) should be excavated to 

provide a horizontal bench prior to placing fill. The embankment abutments at the east and 
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west ends should be excavated in horizontal benches into the existing slopes. Each bench 

should extend a minimum o f  10 feet into the slope. A maximum bench height of five feet is  

recommended, however the series o f  benches cut into the existing channel side slopes should 

maintain an over ail slope no steeper than 3: 1 (horizonta1:venical) from the bottom o f  the wash 

to the rim of the wash. 

Existing channel side slopes up-sueam from the embankment which are steeper than 2 .51  

(horizonta1:vertical) should be laid back for stability. 

Following clearing, grubbing and excavation to remove unsuitable soils, the subgrade should 

be moistened to about the optimum moisture content and compacted to at least 95 percent of 

the maximum dry density established by ASTM Test Method D-1557. 

6.3 EMBAi\fE;YT 

Based upon results from our field exploration and laboratory testing the following paragraphs 

present our recommendations for use in design of the proposed earth embankment. 
a 

6.3.1 Strength Parameters: Test results from seven remolded soil samples obtained from 

the proposed detention basin were found to exhibit an an_ele o f  internal friction ranging from 

29.9 to 38.1 degrees. The measured apparent cohesion was found to m z e  from 115 to 270 

pounds per square foot. Test results from five "undisturbed" samples were found to e.xhibit an 

angle of internal friction of  34.2 to 42.0 degrees with a measured apparent cohesion ranging 

from approximately 7 to 295 psf. The remolded samples were tested at a compacted dry 

density o f  90 to 95 percent o f  the maximum dry density (ASTM D-1557). The "undisturbed" 

samples were found to have a dry density ranging from 95 to 100 percent o f  the ASTM D- 

1557 dry density. Based on an average remolded angle of  internal friction of 35.0 degrees, we 
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believe use of an internal friction angle of 34 degrees in combination with a 0.0 psf cohesion 

value are appropriate for use in design. 

We have reviewed the slope stability analyses performed by Black and Veatch Engineers and 

note no exception to their merhod o f  analyses, soil properties applied or conclusions. Their 

analyses are consistent with findings from our preliminary analyses for a similar embankment. 

6.32 Seepage: The results from field infiltration tests and remolded laboratory permeability 

tests indicate that horizontal permeability in the native soil deposits will be on the order of 2 to 

60 times faster than remolded soils in the embankment. 

We have reviewed the seepage analyses performed by Black and Veatch Engineers and note no 

exception to their method of analyses or the soil properties applied in their analyses. The 

analyses are consistent with our previous preliminary analyses for a similar embankment. 

Although the analyses suzgests that a toe drain system would not be necessary to protecr the 

structure we concur with the Black and Veatch recommendations and design which includes a 

toe drain to provide protection for the structure. 

6.3.3 Fill Placement: Following site preparation as previously described, the native soils 

from the detention basin area and material developed during flattenins of the channel side 

slopes could be used to construct the detention basin embankment. Fill used in the 

embankment should consist of on site granular material cleaned of debris and organic material 

and processed as necessary to remove rocks larger than 4 inches in diameter. 

Embankment fill should be placed in horizontal loose lifts a maximum o f  12 inches in 

thickness. Backfill placed in confined areas and material compacted by hand operated 

equipment should be placed in horizontal lifts a maximum of eight inches thick. Each lift 
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should be moistened or dried as appropriate to achieve the optimum moisture content for 

compaction (t270). Each lift should be fully compacted to at least 92 percent of the 

maximum dry density as established by ASTM Test lMethod D-1557. 

Care should be taken to limit sloughing of fill material onto the face of the embankment. To 

the extent possible, construction of the soil cement facing should closely follow embankment 

fdl placement. Alternatively the embankment face should be trimmed during placement o f  soil 

cement to avoid creating a layer o f  poorly compacted or low density fill between the soil 

cement facing and the embankment core. 

6.3.4 Settlement: Some settlement within a compacted fd and in the foundation soils must 

be anticipated with a fill of up to 82 feet in height. Settlement o f  the granular fill and 

subgrade soils will be quite rapid. Most of  the settlement in a properly compacted ,granular fill 

will occur during construction. Senlement of  the granular embankment fiil compacted to at 

least 92 percent of maximum dry density should be on the order of 0.10 to 0.25 percent of the @ 
fill height. 

Based on the gradation of the subgrade soils and dry density test results for samples from the 

borings, properly prepared subgrade soils should be expected to settle on the order of 1 to 3 

inches beneath the maximum fill section of 82. feet. We anticipate that 213 to 3 4  of this 

settlement would be complete by the end of a 120 to 180 day construction period. 

6.3 FOI . .ATIONS 

Foundations for outlet control structures, spillway ovefflow training walls, energ  dissipation 

structures and retaining walls may be proportioned for a net allowable bearing pressure of 

3,000 psf where footings are placed on properly placed and compacted fill, soil cement or 

undisturbed native soils. Footings for shallow foundations should be embedded a minimum of 

two feet below the lowest adjacent final compacted sub,mde or as necessary to control scour a 
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hydrostatic pressures must be considered in the design. 
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and erosion. Erosion potential analysis was beyond the scope of work for this project, 

therefore, we are unable to provide specific recommendations for foundation erosion 

protection at this site. Settlement o f  foundations placed and compacted fdl should be less than 

one inch at the above referenced net bearing pressure. 

6.5 

Earth retaining structures should be designed to resist the appropriate lateral earth pressures. 

Retaining walls free to deflect at the top may be designed for a fluid having an equivalent unit 

weight of 34 pcf in the active case. An allowable lateral eanh pressure o f  420 pcf could be 

used for design in the passive case. Earth retaining structures designed to be rigid should be 

designed to resist lateral earth pressures in the at-rest case. An equivalent fluid pressure of 52 

pcf would be appropriate for use in design of structures in the at-rest case. 

RETAINING WALL LATERAL EARTH PRESSURES 

The above referenced equivaient fluid pressures assume the backfill is placed and compacted in 

accordance with recommendations previously provided, backCill behind the walls is level and 

backfill is maintained in a drained condition. If drained conditions cannot be maintained, the 

Frictional resistance to sliding acting along the base of footings founded on native soil or 

properly placed and compacted fill may be computed using a coefficient of friction of 0.4 

t h e s  the normal dead load. 

6.6 DISCHARGE STRUCTURES 

Prior to placing forms or pouring concrete for the spillway apron or outlet structures, any 

debris, vegetation and loose soil should be removed. The subgrade soils should be moistened 

to the optimum moisture content arid compacted to at least 90 percent of maximum dry density 

as determined by A S T M  Test Method D-1557. Fill required to raise the existing site aade  or 
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fill excavations to remove unsuitable materid should be piaced and compacted in accordance 

with recommendations previously provided for fill placement. 
0 

Foundations for the discharge channel may be proportional for a net allowable bearing 

pressure o f  3,000 psf where footings and channel slabs are placed on undisturbed soil or 

properly placed and compacted fill. 

Foundations for the discharge channel should be located a minimum of 1 foot below the lowest 

adjacent finai compacted subgrade or as necessary to control scour and erosion. A tumed- 

down edge may be required along the edge of slabs to control scour. 

Horizontal loads acting on channel slab foundations and confining walls will be resisted by 

friction acting along the base of the channel slab and by passive earth pressures acting against 

keyways and channel walls. The friction acting along the base of footings and slabs-on-agade 

may be computed using an allowable coefficient of friction of 0.40 with the normal dead load. 

An allowable lateral passive eanh pressure may be computed using an equivalent fluid density 

of 320 pounds per cubic foot for the sides of the channel placed against undisturbed soil or 

properly piaced and compacted fill. The maximum design passive pressure for channel walls 

should be limited to 1200 pounds per lineal foot. Passive pressure capacity in the upper one 

foot should be ignored unless the material is confined by concrete slab-on-grade or otherwise 

protected from erosion. The above referenced lateral resistance design values may be 

increased by one-third for transient wind or seismic loads. 

a 

6.7 SEISMIC CONDITIONS 

As previously noted, the site is located in seismic Zone 2-B as categorized by the Uniform 

Building Code. The soil profile may be represented as an S-2 soil type. A coefficient of 1.2 
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would be appropriate for seismic design purposes. A maximum horizontal acceleration of 0.13 

g and maximum vertical acceleration o f  0.07 could be used for design. 

The ,oranular foundation soil at depths greater than 10 feet below the present ground Surface 

were encountered in a dense to very dense condition. Therefore, liquefaction potential is not 

considered to be a significant risk to the proposed structure. 

6.8 SOILCEMEXT 

As previously noted, the proposed granular embankment soils are non-cohesive and easily 

eroded by flowing water. Some armoring of the up-stream embankment will be necessary to 

maintain stable slopes. Some protection will also be necessary to prevent excessive wave 

action erosion. The overflow spillway would be especially susceptible to erosion. Slope 

protection could be provided by asphalt paving or cast-in-place concrete, however, a soil 

cement facing utilizing on-site material would provide adequate protection on the up-stream 

-slopes; - --A-soil-cement-facing-on-the-- spillway-slope-would- not -provide--adequate reliable 

protection against erosion at high flow velocities. Roller Compacted Concrete (RCC) is 

recommended to armor to spillway and discharse structures. The laboratory test results verify 

0 

the suitability of on-site and local processed source materials for use in RCC mix designs. The 

mix designs for soiI cement also verify the suitability o f  on-site soil for use in soil cement. A 

soil cement with a minimum cementatious material content of eight percent is recommended 

for durability. 

Soil-cement should be batched in an approved continuous flow central plant or batch-type 

pu,omill mixer. The plant should be equipped with metering and feeding devices that will 

supply the soil, cement and water into the mixer in the specified quantities. If the actual 

quantities in the mix deviate more than 3% by weight from the specified quantities, the 

' 

a 
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engineer may require such changes in the plant operation as will provide the required 

accuracy. 

The mixing time should be that which is required to secure an intimate uniform mixture of the 

soil. cement and water. 

The contractor should protect the soil-cement mixture whenever it is transported during 

unfavorable weather. 

The total elapsed time between the addition.of water to the soil and cement and the star t  of 

compaction should not exceed 60 minutes. 

The contractor should take all necessary precautions to avoid damage to completed soil-cement 

by equipment. Immediately prior to placement of the soilcement, the receiving surface should 

be in a moist condition. The mixture should be placed with spreading equipment that will 

produce layers of such widths and thicknesses as are necessary for compaction to the specified 

dimensions of the completed soil-cement. 

Optimum moisture and maximum density for the section being placed and compacted should 

be esrablished durhg consuuction by moisture-density test ASTM D-558 on representative 

samples of  soil-cement mixture obtained from the area beins processed at the time compaction 

begins. At time of compaction, the moisture content should not be below optimum or less 

than that quantity which, will cause the soil-cement to become unstable during compaction and 

finishing operations and should not be more than 2 percentage points above optimum. 
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Soil-cement should be placed in horizontal lifts no more than 8 inches in loose thickness and 

uniformly compacted to at least 96% of maximum density as established by A S n I  Test 

Method D-558. 

At the start of compaction. the soil-cement mixture should be in a loose condition for its full 

depth. No section should be left undisturbed for longer than 30 minutes during compaction 

operations. 

As compaction nears completion, the surface of the soil-cement should be shaped to the 

specified lines, ,orades and cross sections. As necessary or as required by the'engineer, the 

surface should be lightly scarified to remove imprints left by equipment or to prevent 

compaction planes. DuMg the fhshing process, the surface should be kept moist by means 

of fog-type sprays. 

Compaction and finishing should be done in such a manner as to produce, in not longer than 2 

hours, a smooth, dense surface free of compaction planes, cracks, ridges or loose material. 

After completion of final f~shing the surface should be cured by application o f  a bituminous 

or other approved sealing membrane, or by being kept continuously moist for a period of 7 

days with a fog-type water spray that will not erode the surface of the soil-cement. 

At the end of each day's work, or whenever construction operations are interrupted for more 

than 3 hours, a formed construction joint should be made. Such joints should be full-depth 

vertical joints full width across the fill lift. 

The engineer, with the assistance of  and in cooperation with the contractor, should make such 

inspections and tests as he deems necessary to ensure the conformance of the work to the 

contract plans and specifications. These inspections and tests may include, but should not be 
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kq K L E I N F E L D E R  

limited to (1) the close observation o f  the operation o f  all equipment used on the work, and (2) 

the taking of  test samples of  the soil-cement and its individual components at all stages of 

processing and after compaction and curing. 

AI1 testing of  soil-cement or its individual components, should be in accordance with the latest 

applicable ASTM or AASHTO specifications. 

6.9 CONSTRCCTION CONSIDERATIONS 

No unusual difficulty is anticipated during excavation of  the on-site soils. Some sloughing 

should be anticipated due to the loose nonkohesive MNIT of  the native soils: Excavations 

more than 5 feet deep should be laid back at a minimum slope o f  1.5: 1 for stability. 

The loose surficial soils will be subject to minor amoum of shrinkage during excavation 

placement and compaction. We do not anticipate that shrinkage wi l l  exceed 5 to 15 percent 

based upon the density tests performed. a 
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kq K L E I N F E L D E R  

7.0 CLOSURE 

The recommendations contained in this report are based on our field explorations, laboratory 

rests and our understanding of the proposed construction. The subsurface data used in the 

preparation of  this report was obtained from the 17 borings advanced and 17 trenches 

excavated for this investigation. Recommendations for soil cement and roller compacted 

concrete mix design and durability analyses are based on sampIing at four locations on-site and 

one sample of processed aggregate from a local source. The strength and durabiiity of the mix 

designs by the contractor should be verified prior to construction. Test sections are 

recommended to qualify the construction methods to be used. It is possible and likely that 

variation in the soil and ground water conditions could exist between the points explored. The 

nature and extent of variations may not be evident until construction occurs. If any conditions 

are encountered at this site which are different from those described in this report, our firm 

should be immediately notified so that we may make any necessary revisions to 

recommendations contained in this report. In addition. if the scope of the proposed 

construction changes from that described in this report, our firm should also be notified. 

e 

T h i s  report was prepared in accordance with the generally accepted standard of practice at the 

time the report was written. No warranty, expressed or implied, is made. 

It is the client's responsibility to see that all parties to the project including the designer, 

contractor, subcontractors, etc. are made aware of  this report in its entirety. The use of 

information contained in this report for bidding purposes should be done at the contractor's 

option and risk. 
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7.2 .ADDITIONAL SERVICES 

The recommendations made in this report are based on the assumption that an adequate 

program o f  tests and observations will be made during the construction to verify compliance 

0 

with these recommendations. These tests and observations should include, but not necessarily 

be limited to, the following: 

0 Observations and testing during site preparation and earthwork, inciuding 

0 

0 

preparation of s u b p d e  and fill placement. 

Observation and testing during soil cement mixing, placement and compaction. 

Consultation as may be required during construction. 

The review of the embankment design and seepage analyses provided herein are based on 

preliminary plans and analyses supplied by Black and Veatch Engineers at the time the report 

was prepared. Changes in the plans provided should be reviewed by Kleinfelder, Inc. so that 

necessary changes in the recommendations, if any, can be made. Additional information 

concerning the scope and fees for these services can be obtained from our office. 
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? 1  BORING NO* B- 1 ** HAMMER m I G H T :  350 lb. 

M~~~KLEINFELDER 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

LEV. 
4SL 

IN 
EET 

0- 

m 

5- 

10 - 

15' 

20 ' 

PLATE 

A-1 
PROJECT: Hiko Wash Detention Basin 

BORING LOG AND 
TEST SUMMARY 

SOIL DESCRIPTION 

- occasional gravel 

- occasional gravel 

slightly 
moist 

dense 

I 
* LAB TESTS: NOTES: Ground water not encountered during 

drilling. 



- 
DATE DRILLED: 1/30/91 ELEVATION: approx. 1043 feet 

e l  No* B- HAMMER WEIGHT: 

- - I -  

SANDX(S?YSM!) - trace gravel, light brown 

t 

dry to 
slightly 

[ON: 

P 
8 - - -a- - 
9-  

* =  
- 

30 me P 

Northing - 
Easting - 

I 

SOIL DESCRIPTION 

M~~KLEINFELDER PROJECT: Hiko Wash Detention Basin 

13 

23 

35 

- occasional gravel 

- occasional gravel 

moist 

slightly 
moist 

350 Ib. 

loose 
medium 

dense 

dense 

* LAB TESTS: NOTES: Ground water not encountered during 
drilling. 

CEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

BORING LOG AND 
TEST SUMMARY I A-3 
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0 
5 
P 

ELEVATION: approx. 1033 feet BORING NO. B- 5 * * H A M , I  
DATE 1 LILLED: 1/29/91 

te 1 LOCA 
c__ 

[ON: 

* 
W ' Z C  

E 
e32 - 

122 

114 

110 

112 

128 

* 
cn + men eW 

A b  - 

G 

G 

iltrat 
-test- 

Northing - + 
Easting - : *  

z j m w  

2 ; ; E  m b ; f  ?; SOIL DESCRIPTION 
$ t r l &  s E 

I 
, -  SAMi@lQ - trace gravel, light brown 

+s- 
I -  

15 
- occasional gravel 
- occasional gravel 

33 

50 

50 

-:: ' :-.I 
. .  - . .  . . .  . .  . .  . .  . .  

O H : ' . :  i . :.:: 
. . .  

. .  ' - :;. . :'. - some gravel , .  .. .. -. . . ' _  . .  
-. . . .  . .  _ .  - .  . . . . .  . .  , .. . . .  . .  . _ .  . .  . .. 
_ . _  . .  , . .  . .  . .  - _ .  

, . .  
. .  . .  160 d.. t .  

. 

Bottom at 41 feet. 

;01 

WEIGHT: 

dry to 
moist 

slightly 

slightly 
moist 

350 lb. 

loose 

medium 
dense 

~ 

dense 

Very dense 

* LAB TESTS: N o m s :  Ground water not encountered during 
m g .  

1 B& Ca. S.S. [ W& Sample 
1.925" I. D. 1.375" I.D. 

1 :z;le 14 Tube 
2.625" I.D. 

+SAMPLER TYPE 

1 

PLATE PROJECT: Hiko Wash Detention Basin NI~I~MKLEINFELDER I 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

BORING LQG AND 
TEST SUMMARY I A-5 



DATE DRILLED: 1/12/91 ELEVATION: approx. 1009 feet ite 1 No* B- ** H A ~ B  WEIGHT: , 350 lb. 
I I 

cl ; 
Y 
E! 

moist 
slightly 
moist 

0% 

124 

105 

124 

c: 
Y 
0 u 
!2 

loose to 
medium 

dense 

* LAB TESTS: 

l 

G 

G 

PROJECT: Hiko Wash Detention Basin 

BORING LOG AND 
PROJECT NO. 31-109706 TEST' SUMMARY 

5 GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

Northing - 
Easting - 

PLATE 

A-6a 

SOIL DESCRIPTION 
I I 
, I  

-k-' 

( L W  - some gravel, trace silt, light *- brown 

9 

10 

21 

9 

13 

31 

ied. dens 

medium 
dense 

dense 

try dens 

dense - 
dense 

ry densi 

NOTES: Ground water not encountered during 
drilling. 



- LOC' 

Ca. S.S. SpT 
Sample E j  Sample 

2.625" I.D. 1.925'' I. D. 1.375" I.D. 

+SAMPLER TYPE: 

PLATE kqKLEINFELDER PROJECT: Hiko Wash Detention Basin 

A-6b GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING BORING LOG AND 

PROJECT NO. 31-109706 TEST SUMMARY 

4 5 1  

15 

5 

DATE DRILLED: 1/12/91 ELEVATION: approx. 1009 feet I 
No* B- ** HAMMI \WIGHT: 350 Ib. ate 1 

I I  I 

hard 

very dens 

I 

* LAB TESTS: Noms: Ground water not encountered during 
drilling. 



2 

3 

2 

3 

3 

3 

RILLED: 1/28/91 ELEVATION: approx. 
te 1 *+ HA&n WEIGHT: No* B- * 

I .  I I 

I 

997 feet 
, 350 Ib. 

ll! 

116 

116 - G - 

CW-SIHJ - trace silt, lighl - - - - trace gravel, light brown - .  i 

8 

5019 hi 
Bottom at 41 Feet. 

dry to 
moist 

slightly 

slightly 
moist 

loose 

dense 

'ery dens 

NOTES: Ground water not encountered during 
drilling. 

* LAB TESTS: 

- BORING LOG AND j; a SOILS AND MATERIALS TESTING 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

PROJECT NO. 31-109706 TEST SUMMARY 



DATE DRILLED: 

%AMPLER TYPE: Drive Shelby Ca. S.S. SPT 
I s a m p i e  NTube  R ~ d k  Sample B Sample 
2.625" I.D. 1.925" I. D. 1.375" I.D. 

ELEV. 
kfSL 

DEPTH 
IN 

FEET 
0- 

5- 

10- 

15 - - 
- 

~- 
ZEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTIh'C 

'ROJECT NO. 31-1OWO6 

118 

121 

126 

127 

115 

120 

- 

BORING LOG AND I A-9a 
TEST SUMMARY 

* LAB TESTS: 

dense 

w 
dense 

ery dense 

NOTES: Ground water not encountered during 
drilling. 

I I 



- 
ELEVATION: approx. 1002 feet BORING NO. B- 9 +* HAMME: te 1 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

Bottom at 71.0 feet 

BORING LOG AND A-9b 
TEST SUMMARY 

* LAB TESTS: 

WEIGHT: 
w 

350 Ib. 

z 
0 
U 

N0TES:Ground water not encountered during 
drilling. 

+SAMPLERTYPE: Drive Shelby Bulk Ca. S.S. SPT 
I s a m p l e  14Tube a B Sample [ Sample 
2.625" I.D. 1.925" I. D. 1.375" I.D. 

i bq ~ E ~ L D E R  PROJECT: Hiko Wash Detention Basin 



LOC: - 

* LAB TESTS: 

BORING NO. B-10 ,,,*HAkm te 1 
I 1  I 

NOTES: Ground water not encountered during 
drilling. 

ION: 

k 
* 

* Z C  
v) 

322 - 

118 

117 

117 

112 

119 - 

KqKLEINFELDER 

8 - occasional gravel 

8 - occasional gravel - - occasional gravel 

B- 
1 -  

I PROJECT: Hiko Wash Detention Basin 

WEIGHT: 
w 
2 r- 
Y 
B 

d.ry to shghtly 
moist 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

350 Ib. 

~ 

t j  z 
0 u 

loose 
medium 

dense 

BORING LOG AND A-PO 
TEST SUMMARY 

dense 

very dense 

i SAMPLER TYPE Drive Shelby _ .  Ca SS.  SPT I Sample m Tube 1 Bulk 1 B Sample 
2.625" I.D. 1.%" I. D. 1.375" I.D. 



LOCI 
ELEV. 

IN 

' 5 7  2 

'Ior - 
* 
b 
tj ;rz 

gg - 

126 

119 

123 

123 

121 

122 - 

ELEVATION: approx. 1064 feet BORING NO. B-11 * * H A h m  
DATE RILLED: 1/31/91 

te 1 
I 

S 

G - 

Northing - 
Easting - 

SOIL DESCRIPTION 

- occasional gravel 

- occasional gravel 

- occasional gravel - occasional gravel 

I 

* LAB TESTS: 

WEIGHT: 350 Ib. 
I 

0 
2: 

dry to 
slightly 
moist 

U 

loose 
mediun: 

dense 

dense 

ery denst 

NOTES: Ground water not encountered during 
drilling. 

+SAMPLER TYPE: Drive Shelby Ca. S.S. SPT I Sample bl Tube Bulk Sample fl Sample 
2.625" I.D. 1.925" I. D. 1.375" I.D. 

PLATE PROJECT: Hiko Wash Detention Bash 

BORING LOG AND A-1 11 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 TEST SUMMARY 
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ELEVATION: approx. 1074 feet BORING NO. 8-12 *,, HAhlMEl 

DATE DRILLED: 1\31/91 

116 

108 

113 

117 

123 

130 

120 - 

e l  

xu 

Northing - 
Easting - 

SOIL DESCRIPTION 

- some gravel 

- some gravel 

- trace silt - occasional gravel 

- trace silt  

Bottom at 41 feet 

WEIGHT: 
W cc 
3 c 

E 
dry to 
moist 

slightly 

350 Ib. 

6 

ou 
Fi z 

loose 

medium 
dense 

dense 

very dense 

dense 

* LAB TESTS: NOTES: Ground water not encountered during 
drilling. 

+SAMPLER TYPE: Drive Shelby 1 Bullr I Sample 1 Tube 
2.625" I.D. 1.925" I. D. 1.375" I.D. 

PLATE PROJECT: Hiko Wash Detention Basin 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTlNG 

PROJECT NO. 31-109706 

BORING LOG AND 
TEST SUMMARY I A-12 
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- 
50 - 

Bottom at 51 feet 

+SAMPLER TYPE: Drive Shelby 1 Bulk 
Isampie  N T u b e  
2.625" I.D. 1.925" I. D. 1.375" I.D. 

kqKLEINFELDER PROJECT: Hiko Wash Detention Basin 

BORING LOG AND 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERLALS TESTING 

PROJECT NO. 31-109706 TEST SUMMARY 

* LAB TESTS: NOTES: GI ound water not encountered during 
drilling. 
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A-P 6 GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING BORING LOG AND 
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PROJECT NO. 31-109706 

401 4 

TEST SUMMARY 

29 

41 

23 

- Light brown 

! 29 
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occasional gravel 

Bottom at 41 feet 1 

dense 1 
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Noms: Ground water not enroutered during 1 
* LAB TESTS: 
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10' 

15 - 

LqKLEINFELDER PROJECT: Hiko Wash Detention Basin PLATE 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTMG 
TRENCH LOG PROJECT NO. 31-109706 

TRENCH NO. LOCATION: See Plate 1 
+ 
3 4  d g  
3 %  SOIL DESCRIPTION E r :  

ELEVATION approx. 1049 feet T- 2 EOuIl'MENT: Backhoe 
i 

cc 
3 
6 
5 
2 

dense 

6 
!2 

OTHER TESTS 0 
U 

moist 

medium 
dense to 

dense 

S,Permeability 
G 

NOTES: Ground water not encountered during 
trenching. 

4- SAMPLER TYPE: I : g l e  Bulk 
2.625" I.D. 



TRENCH NO. T- 3 EQ 
DATE EXCAVATED: 1/11/91 
LOCATION: See Plate 1 
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FEET ;5 ?; SOIL DESCRIPTION u 
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ELEVATION: approx. 1030 feet 
IPMENT: Backhoe 
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moist 

I 
2 

dense 

A-20 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 
TRENCH LOG PROJECT NO. 31-109706 

L very dense 

OTHER TESTS 
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ASTM D-1557 

G,Permeabilitp 
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PROJECT: Hiko Wash Detention Basin 

ELEVATION: approx. 1012 feet TRENCH NO. T- 6 DATE EXCAVATED: 1/11/91 
,OCATION See Plate 1 

PLATE 

ELEV. 
lllSL 

1N 
FEET 

0' 

DEPTI- 

5' 

10' 

15 

moist to 
very moisl 

moist 

slightly 
moist 

medium 
dense 

dense- 

noderatell 

PMENT: Backhoe 

OTHER TESTS 

G, S,Permeabilit y 

G 

NOTES: Ground water not encountered during 
trenching. 

f SAMPLER TYPE 1 D c i l e  
@ ~a 

2.625" I.D. 

GEOTECHNICAL AND ENVIRONMENTAL ENGJNEERS 
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 
TRENCH LOG I A-23 
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ELEVATION approx. 958 feet DATE EXCAVATED: i / i i /gi  

LOCATION See Plate I 

slightly 
moist 

PROJECT NO. 31-109706 I 

dense 

A-25 

t 

15 

NOTES: Ground water not encountered during 
trenching. 

I E i i e  Bulk i- SAMPLER TYPE: 

2.625” 1.D.- 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

TRENCH LOG 



TRENCH NO. T- 9 DATE EXCAVATED: 1/11/91 
JOCATION See Plate 1 
+ I  I 

Bottom at 10 feet 

- 

W ez 
3 e 
Y s 

moist 

slightly 
moist 

ELEVATION aoorox. 919 feet 
EO 

loose 

medium 
dense 

[PMENT: Backhoe 

OTHER TESTS 

G 

NOTES: Ground water not encountered during 
trenching. 

4- SAMPLER TYPE: 

2.625" X.D. 

PLATE L ~ ~ ~ ~ E ~ L D E R  1 PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 
TRENCH LOG 

A-26 
I I 
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ELEl 
MSI 

IN 
FEE 

DZFi 
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10 

15' 

TRENCH NO. JOCATION See Plate 1 
t 

ELEVATION: approx. 873 feet T-IO E O m m N T :  Backhoe 
i 1 

3 
5 
$ 
L 

I 

moist to I loose I 

G 
2 z 
0 u OTHER TESTS 

NOTES: Ground water not encountered during 
trenching. 

PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 
TRENCH LOG PROJECT NO. 31-109706 

4- SAMPLER TYPE: 

2.625" I.D. 

PLATE 
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kqKLEINFELDER 

7 

ELEVATION: approx. 833 feet 
EO TRENCH NO. T-11 DATE EXCAVATED: 1/11/91 

AOCATION See Plate 1 
k I 

I PLATE 
I PROJECT: Hiko Wash Detention Basin 

3 d  $ 8  
SOIL DESCRIPTION t L  

very moist 

dense 

moist 

dense .r 

[PbfENT: Backhoe 

OTHER TESTS 

G 

N0TES:Ground water not encountered during 
trenching. 

1 i- SAMPLER TYPE: 

2.625" I.D. 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

TRENCH LOG 
PROJECT NO. 31-109706 
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%LEV. 
MSL 
IEPTH 

IN 
=ET 

0- 

5 -  

10 - 

15 ' 

4 

SOIL DESCRIPTION L 

?; 
moist to 

very moist 

dry to 
slightly 
moist 

i I  
k? 
2 
0 OTHER TESTS U 

loose 

dense 

G 

NOTES: Ground water not encountered during 
trenching. 

4- SAMPLER TYPE: D B d k  
2.625" I.D. 

PLATE hq ~EIN-FTFLDER 1 PROJECT: Hiko Wash Detention Basin 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

~~ 

PROJECT NO. 31-109706 
TRENCH LOG I A-30 
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PROJECT: Hiko Wash Detention Basin i 
1 

;* ce 
.. 

PLATE 

! 
I 

ELEVATION auurox. 703 feet TRENCH NO. T-14 DATE EXCAVATED: 1/11/91 
dOCATION: See Plate 1 
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15 - 

t l  I 

; I s  
: %  SOIL DESCRIPTION E 2  

moist to 
very mois 

dry to 
slightly 
moist 

EO 

loose 

medim- 
dense 

[PMENT: Backhoe 

OTHER TESTS 

G 

NOTES: Ground water not encountered during 
uenching. 
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TRENCH LOG 
PROJECT NO. 31-109706 

ELEv. 
MSL 

DEPTk 
IN 

FEET 
0- 

5 -  

10' 

ELEVATION: amrox. 663 feet TRENCH NO. T-15 DATE EXCAVATED: 1/14/91 
40CATION See Plate 1 
k 

15' 

9 
J d  ; g  
$ 5  SOIL DESCRIPTION 

very moist 

dry to 
slightly 
moist 

hoist 

loose 

medium 
dense 

dense 

loose 

PMENT: Backhoe 

OTHER TESTS 

NOTES: Ground water not encountered during 
trenching. 

f SAMPLER TYPE: I ::;le 1 .. Bulk 
2.625" I.D. 

I PROJECT: Hiko Wash Detention Basin 
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ELEVATION: approx. 616 feet 
TRENCH NO. T-16 EOWMENT: Backhoe 

DATE EXCAVATED: 1/14/91 
LOCATION: See Plate 1 
+ 

$ 
z 
0 0 
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2 
Y 
P 
e OTHER TESTS 

moist to 
very mois 

dry to 

moist 
slightly 

PROJECT: Hiko Wash Detention Basin PLATE 

loose 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

medium 
dense to 
dense 

A-33 
TRENCH LOG 

NOTES: Ground water not encountered during 
trenching. 

I F z i e  
4- SAMPLER TYPE: 

2.625" I.D. 
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%EV. 
MSL 

IN 
FEET 
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5- 

10 

15 

Bottom at 9 feet 

moist to 
very moist 

slightly 
moist to 

moist 

moist 

E01 

g 
z 
0 u 

loose 

medium 
dense 

dense 

PMENT: Backhoe 

OTHER TESTS 

NOTES: Ground water not encountered during 
trenching. 

4- SAMPLER TYPE: 0 F Z i i e  1 .. Bulk 
2.625" I.D. 

i PLATl3 
~ 

PROJECT: Hiko Wash Detention Basin 

i CEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING - 

PROJECT NO. 31-109706 I TRENCH LOG 
1 A-34 
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THE UNIFIED SOIL CLASSIFICATION SYSTEM 

SAND 
Fine I Medium I Coarse 

CLAY SILT 

1 MAJOR DIVISIONS 

GRAVEL COBBLES BOULDERS Fine I Coarse 

CLEAN GRAVELS 
GRAVELS Less than 5% finer 

’ban No. 200 Sieve. More than 50% of coarse 
part is LARGER than the 

CONSISTANCY 
Strongest SILTS & CLAYS SANDS & GRAVELS 

Very Dense 
Dense 

Weakest Soft Loose 
Medium Stiff Medium Dense 

No. 4 Sieve. 

No. 200 Sieve. 
> I  

Moisture Content 

Wettest Wet 
Very Moist 
Moist 
Slightly Moist I Driest Dry 

CLEAN SANDS 
SANDS than 5% Finer 

CALICHE 
Very Hard 

More than 50 % of coarse 
part is SMALLER than 
the No. 4 Sieve. 

'ban No. 200 Sieve. 

SANDwithfmes PI 
Clore than 12% Finer cf 
:han No. 200 Sieve. 

>; 

PI - Below A - Line 
c 

SILTS & CLAYS 
Liquid Limit LESS than 50 

PI - Above A - Line d 
2 

Cemented Sand & Grave 
Very Hard I Diffcult to scratch or break 

I 

SILTS & CLAYS 
Liquid Limit GREATER than 

Hard Hard 

Moderately Hard Moderately Hard 

- 
PI - 
PI - 

50 

Scratches leave only dust, Requires many hammer blows 

Readily cut by knife, Crumbles with several hammer 
to break 

- 
Below 

Above 

Partially cemented 

A - line 

A - Line 

I blows 
Partially cemented Gouges easily with knife, Crumbles readily with few 

hammer blows 

TYPICAL NAMES 

I Poor1 graded $ravels or gravel - sand mixtures, little or 
no &es c u <  or i > c c c 3  

/ ,  
-3- Well graded sands, gravelly sands, little or no fines. 

Cu>6& 1<Cc>3 

sp 1 ,: .:: : :: P o o r l y r d e d  sands or gravelly sands, little or no fines. 

SM : . .  : :. : 
sc .;.j: 

Silty sands, sand - silt mixtures 

Clayey sands, sand - clay mixtures 

. ( ’ .  

Inorganic silts and ve fine sands rock flour, silty or ML 

CL /, clays, sandy clays, sdty clays, lean clays 

I clayey f i e  sands or Crayey silts 4th low plasticity 
/ Inorganic clays of low to medium plasticity, gravelly 

, 1 1 1  

Organic silts and organic clays of low plasticity 

Strongest 

Weakest 

PROJECT : Hiko Springs Detention Basin PLATENO: A-35 
PROJECT NO: 31-128118 

. . .  . . .- .. ..~ . . .~ .~ . - .. . . .  . -. .. .. .- --. . ~- 
. . ~ .... . ... . .... . -. -. . - ~. . . . -.~ . 
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US. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

SILT OR CLAY 
GRAVEL SAND 

COBBLES 
coarse I f i e  coarse I medium I fme 

Exploration No. % Depth(ft) Classification LL PL PI cc cu 
3. 8.0 WELL GRADED GRAVEL with SAND (GW) NP NP NP 1.41 7.5 

P B- 1 5.0 WELL GRADED SAND with SILT (SWSM) NP NP NP 1.12 9.7 

A B-2  10.0 WELL GRADED SAND (SW) NP NP NP 1.31 10.8 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) D10 (mm) %Gravel %Sand %silt %Clay 

3. 8.0 50.80 5.86 2.539 0.7783 50.3 47.3 2.4 

B- 1 5.0 9.53 1.08 0.365 0.1111 2.6 91.2 6.2 

10.0 12.70 2.02 0.703 0.1870 12.8 4.4 

PLATE kq ~ E ~ L D E R  PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING . GRAIN SIZE AlYALYSES 
PROJECT NO. 31-109706 I 
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U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDRO METER 
6 4  LOO 

90 

80 

8 

70 

i 

'60 
? 

i 

I 

I 

c 50 

r 

40 
V 
5 

i30 
r 

20 

10 

O l I I  I 1 
1 c  

GRAIN SIZE M MILLIMETERS 

GRAVEL ' SAND 
SILT OR CLAY COBBLES . 

coarse I Fine coarse medium I fine 

Exploration No., Depth(ft) Classification, LL PL PI c c  c u  

1 .B-3 15.0 WELL GRADED SAND (SW) NP NP NP 1.04 7.6 

3 B-4  5.0 WELL GRADED SAND with GRAVEL (SW) NP NP N P  1.39 20.3 

B-5 10.0 WELL GRADED SAND with GRAVEL (SW) NP NP N P  1.34 18.6 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) D10 (mm) %Gravel %Sand %Silt %Clay - 
1 B-3  15.0 12.70 1.68 0.620 0.2209 10.7 86.9 2.4 

3 B-4  5.0 25.40 4.36 I I 1.220 0.2151 37.7 58.2 4.1 

L B-5 10.0 38.10 5.49 1 1.474 0.2948 42.6 53.8 3.6 
d I 

- 
1 PLATE 

B-2 
kq m E I m L D E R  1 PROJECT: Hiko Wash Detention Basin 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
GRAIN SIZE ANALYSES SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 I I 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 
3 4 6 8 l 0  1416 30 40 50 701OO140200 

GRAIN SIZE IN MILLIMETERS 

COBBLES SILT OR CLAY 
GRAVEL SAND . 

coarse fme coarse I medium I fme 

Exploration No.\ Depth(ft) Classification LL PL PI c c  c u  

P 25.0 SILTY SAND (SM) NP NP NP 

3 B-6 30.0 WELL GRADED SAND with SILT (SW-SM) NP NP NP 1.26 13.1 

L B-6 60.0 WELL GRADED SAND with SILT and GRAVEL (SWslM) NP NP NP 1.61 26.9 

B-5 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) D10 (mm) %Gravel %Sand %Silt %Clay 

b B-5 25.0 12.70 1.39 0.253 8.6 68.8 22.6 

3 B-6 30.0 19.10 1.58 0.490 0.1207 12.7 80.8 6.5 

L B-6 60.0 12.70 1.88 0.460 15.0 74.5 10.5 

PLATE kq KLEImLDER PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS B-3 SOILS AND MATERIALS TESTING GRAIN SIZE ANALYSES 
PROJECT NO. 31-109706 
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U.S. SIEVE OPENING IN INCHES 1 U.S. SIEVE NUMBERS I HY DROiWETER 

COBBLES 

GRAIN SIZE IN MILLIMETERS 
~~ 

GRAVEL SAND 
SILT OR CLAY 

coarse fine coarse medium f i e  

Exploration NoA Depth(€t) 

) B-7 10.0 

0 B-7 30.0 

L B-8 40.0 

Classification, LL PL PI c c  c u  

WELL GRADED S A N D  with SILT and GRAVEL (SW-SM) NP NP NP 1.41 40.0 

WELL GRADED GRAVEL with SAND (GW) NP NP NP 2.36 22.8 

WELL GRADED SAND with GRAVEL (SW) NP NP NP 1.21 13.0 

A 

L PROJECT NO. 31-109706 I 

~ 

B-7 10.0 38.10 3.93 0.738 0.0984 36.2 55.6 8.2 

B-7 30.0 38.10 12.67 4.079 0.5555 67.8 30.4 1.8 

B-8 40.0 25.40 5.83 1.775 0.4475 44.9 53.5 1.6 

kq K J E I ~ L D E R  
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 

PLATE 
PROJECT: Hiko Wash Detention Bash 

GRAIN SIZE ANALYSES 
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HYDROMETER U.S. SIEVE OPENING LN INCHES I U.S. SIEVE NUMBERS I 

100 

90 

80 

P 

E 70 
C 
E 
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60 
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I 
N 
E 50 
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B 

40 
W 
E 
I 
:30 
T 

20 

10 

. .  0 
100 

GRAIN SIZE IN MILLIMETERS 
~ ~ 

GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse fme coarse medium fme I 

Exploration No. .Depth(ft) Classification. LL PL PI cc c u  

D B-10 30.0 WELL GRADED SAND with GRAVEL (SW) NP NP NP 1.08 9.2 

I] B-11 40.0 WELL GRADED SAND with SILT (SWSM) NP NP NP 1.97 17.2 
! 

Ir B-12 30.0 WELL GRADED SAND with SILT and GRAVEL (SW-SM) NP NP NP 2.60 I 29.6 

ExplorationNo. Depth(ft) I DlOO (mm) I D60(mm) I D30 (mm) I D10 (mm) I %Gravel I %Sand I %Silt I %Clay 

B-10 30.0 19.10 2.05 0.704 0.2233 17.4 78.8 3.8 

1 B-11 40.0 9.53 1.20 0.408 4.1 85.2 10.7 

A B-12 30.0 25.40 3.57 1.058 0.1206 31.0 61.4 7.6 

kq K L E ~ L D E R  1 PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL ANDENVIRONMENTAL ENGINEERS 

GRAIN SIZE ANALYSES SOILS AND MATERIALS TESTING 

/LATE 

i B-6 
PROJECT NO. 31-109706 I 
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HYDROMETER U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse f i e  coarse 1 medium I fme 

Exploration No., Depth@) Classification I LL 1 PL I PI 1 cc 1 c u  

B-13 15.0 WELL GRADED SAND with SILT and GRAVEL (SW-Sh.0 NP NP NP 1 1.66 20.2 

p B-14 10.0 WELL GRADED GRAVEL with SAND (GW) NP NP NP 1 2.07 19.9 

A B-14 20.0 WELL GRADED S A N D  with SILT and GRAVEL (SW-SIM) NP NP NP I 1.27 23.9 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) D10 (mm) %Gravel %Sand %Sit I %clay 

B-13 15.0 25.40 3.55 1.01s 0.1755 31.3 63.7 5.0 

B-14 10.0 38.10 9.21 2.966 0.4627 63.0 35.5 1 .5 

A B-14 20.0 I 19.10 I 5.40 1.245 0.2257 43.9 50.4 5.7 

PLATE 
PROJECT: Hiko Wash Detention Basin 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS B-7 
GRAIN SIZE ANALYSES 

PROJECT NO. 31-109706 I 



U.S. SIEVE OPENING IN INCHES I US. SIEVE NUMBERS I HYDROMETER 

GRAIN SIZE IN MILLJMJZTERS 

SILT OR CLAY 
GRAVEL SAND 

coarse fme coarse I medium I fme COBBLES 

Exploration No: Depth@) Classifcation. LL PL PI cc cu 
D B-15 20.0 POORLY GRADED GRAVEL with SAND (GP) NP NP NP 3.14 12.6 

P B-17 15.0 WELL GRADED S A N D  (SW) NP NP NP 1.38 9.7 

L T - 1  0.0 WELL GRADED SAND with SILT and GRAVEL ( W - S i M )  NP NP NP 1.55 22.6 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) DLO (mm) %Gravel %Sand %Silt %Clay 

B-15 20.0 50.80 8.60 4.291 0.6825 68.2 29.6 2.2 

p B-17 15.0 9.53 2.12 0.798 0.2179 11.2 84.6 4.2 

A T- 1 0.0 38.10 0.01 0.004 14.7 75.3 -21.0 31.6 

PLATE kq ~ E ~ L D E R  PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS B-8 i SOILS AND MATERIALS TESTING GRAIN SIZE ANALYSES 
PROJECT NO. 31-109706 I I 



U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS I HYDROMETER 

GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse fme coarse 1 medium I fine - 

GRAIN SIZE IN MILLIMETERS 

Exploration No.. Depth(ft) 

T-6 10.5 

X T-7 1.5 

A T-8 6.5 

Classification . LL PL PI cc c u  

WELL GRADED SAND with SILT and GRAVEL (SW-SM) NP NP NP 2.07 19.1 

WELL GRADED SAND (SW) NP NP NP 1.19 8.0 

WELL GRADED SAND with SILT and GRAVEL (SW-SM) NP NP NP 2.25 13.6 

Exploration No. Depth(ft) 

T-6 10.5 

T-7 1 .5 

A T-8 6.5 

DlOO (mm) D60 (nun) D30 (mm) D10 (mm) %Gravel %Sand %Sit %Clay 

25.40 2.44 0.803 0.1278 20.1 72.9 7.0 

25.40 1.67 0.644 0.2083 11.9 85.1 3.0 

38.10 2.28 0.926 0.1672 16.7 77.2 6.1 

PROJECT: Hiko Wash Detention Basin 

GRAIN SIZE ANALYSES B-11 



~ ~ 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

COBBLES 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
SILT OR CLAY 

coarse 1 f i e  coarse I medium 1 f i e  

Exploration No., Depth(ft) Classification I LL I PL I PI I cc I cu 
D 

0 

L 

hq ~ E I ~ L D E R  1 PROJECT: Hiko Wash Detention Basin 

.T-9 5.0 WELL GRADED SAND with GRAVEL (SW) NP NP NP 1.24 10.5 

T-10 9.0 WELL GRADED SAND with SILT and GRAVEL (SW-SM) NP NP NP 1.34 10.8 

T-11 6.0 WELL GRADED SAND with GRAVEL (SW) NP NP SP 1.40 8.1 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
GRAIN SIZE ANALYSES SOILS AND MATERIALS TESTING 

ExplorationNo. Depth(ft) 

D T-9 5.0 

1 T-10 9.0 

L T-11 6.0 

PLATE 1 B-12 

DlOO(mm) D60 (mm) D30(mm) DlO(mm) %Gravel %Sand I %Silt 1 %Clay 

38.10 3.16 1.086 0.3000 27.5 68.7 3.8 

50.80 2.28 0.801 0.2106 22.3 72.5 5.2 

19.05 3.10 1.265 0.3674 22.7 73.4 3.9 



US. SIEVE OPENING IN INCHES I U.S. SEVE NUMBERS I HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

SAND 
SILT OR CLAY 

GRAVEL . 

coarse I fme I coarse I medium I f i e  COBBLES 

Exploration No., Depth(ft) Classification LL PL P I  cc c u  
D .T-12 3.0 WELL GRADED SAND with SILT and GRAVEL (SWSM) NP NP NP 1.74 11.3 

U T-13 8.0 WELL GRADED SAND with SZLT (SW-SW NP NP NP 1.45 8.7 

L T-14 8.0 WELL GRADED SAND with SILT (SW-SW I NP I NP I NP I 1.47 I 10.3 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D3O (mm) D10 (mm) %Gravel %Sand %Sit %Clay 

B T-12 3.0 19.10 2.43 0.950 0.2141 14.8 79.3 5.9 

p T-13 8.0 19.10 1.76 0.722 0.2038 10.2 84.5 5.3 

A T-14 8.0 38.10 2.05 0.771 0.1985 11.8 82.7 5.5 

PLATE kq ~ E I ~ L D E R  PROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS B-13 

SOILS AND MATERIALS TESTING GRAIN SIZE ANALYSES 



sooa 

KLEINFELDER 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 

PROJECT NO. 31-109706 

4000 

SHEAR 
STRESS 

(PSO 

3ooa 

PLAm PROJECT: Hiko Wash Detention Basin 

B-14 
DIRECT SHEAR TEST RESULTS 

200a 

 loo^ 0 0 1( 

Exploration No. Depth (ft.) 
0 99 75.0 

B - 8  25.0 

A B-10 20.0 

'0 21 

NORMAL STRESS @sf) 

Soil Description 

WELL GRADED SAND with gravel SW 

WELL GRADED SAND with gravel SW 

PHI Angle Cohesion 

49 40 

41 23 

36 13 

Degrees (PSO 

'0 



e 

e 

kq KLEINFELDER 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AM) MATERIALS TESTING 

PROJECT NO. 31-109706 

e 1 PLATE 

B-15 
1 PROJECT: Hiko Wash Detention Basin 

DIRECT SHEAR TEST RESULTS 

400( 

SHEAR 
STRESS 

(PSf) 

300C 

200(1, 

1 .  
I 

3000 4(1 D 

NORMAL STRESS (psf) 

Exploration No. Depth (ft.) Soil Description 
0 B-11 25.0 WELL GRADED SILTY SAND SW-SM 

N B-13 5.0 WELL GRADED SILTY SAND SW-SM 

A B-15 10.0 POORLY GRADED GRAVEL with sand GP 

PHI Angle Cohesion 

42 7 

39 115 

34 295 

Degrees (PSO 



Exploration No. Depth (ft.) 
0 T- 1 11.0 

T - 2  1.5 

A T - 3  0.0 

Soil Description 

WELL GRADED SILTY SAND SW-SM 

PHI Angle Cohesion 
(PSO Degrees 

37 127 

38 270 

37 119 

PLATE 

B-16 

ROJECT: Hiko Wash Detention Basin 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 
DDRECT SHEAR TEST RESULTS 



Exploration No. Depth (ft.) 
0 T-4 9.0 

T-5  4.0 

A T-6 1.5 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING - 

PROJECT NO. 31-109706 

NORMAL STRESS (psD 

B-I7 
DIRECT SHEAR TEST RESULTS 

Soil Description 
PHI Angle Cohesion 

30 225 

33 260 

36 115 

Degrees (PSf) 

I PLATE 
I 

g,,J'EC'I': Hiko Wash Detention Basin KLEINFELDER 



5000 

kq KLEINFELDER 
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AM) MATERIALS TESTING 

PROJECT NO. 31-109706 

4000 

PLATE 

B-18 
PROJECT: Hiko Wash Detention Basin 

DIRECT SHEAR TEST RESULTS 

SHEAR 
STRESS 

@sf) 

3000 

2000 

Exploration No. Depth (ft.) 
0 T-7 1.5 

10 2 10 3000 4 

NORMAL STRESS (pSn 

Soil Description 
PHI Angle Cohesion 

Degrees (PSQ 
35 170 



Atlas Cberqical Tcstivg Laboratories, IQC. 
2 1 2 0  WESTERN A V E . ,  SUITE C-6 - ( 7 0 2 ) 3 8 3 - 3 0 0 0  - LAS VEGAS, NEVADA 89102 0 

C H E M I C A L  
PHYSICAL 
FORE NSlC 

LABORATORY NO: 4094 DATE: 3/1/91 

SAMPLE : Soil ( 5  samples) 

MARKED : 109706 

DATE RECEIVED: 2/28/91 

SUBMITTED BY: Kleinfelder, Inc. 
6850 South Paradise Road 
Las Vegas, NV 89119 

REPORT OF DETERMINATXON 

member ol 
A M E R I C A N  SOCIETY FOR 

TESTING M A T E R I A L S  

The soil sample(s) that you subrmtted to our laboratory were 
analyzed for the standard corrosivity parameters. A 30.00 gram prtion 
or' each sample was agitated to equilibrium wirh 150.0 rrL of ASTM Type 
I water. The resulting solution(s) were "hen filtered and analyzed 
by American Society for Testing Materials (ASTM) and Standard Me'.Lhods 
for t he  Examination of Water and Wastewater, 15th Edition (S td .  Meth.) 
Drocedures. The results &&at appear on the report page are for +hose 

a 
SOLUTIONW. TO convert a soluiion ppm (or G/L) to a SOIL p n  (or 
w / k g )  for this extraction ratio multiFly by five(5). To convert 
a soil ppm to a weight. pOrcent divide by ten thousand (10,000). The 
standard me'hcds used for the determinations are as follows: 

UH Value: glass .eleccrode/silver-silver chloride reference/Ste. 
Meth. 423.' Oxidation-Reduction Potentizl : platinum electrde/si Iver- 
.SI. lver rhlor i ie  raference!results reported refered to the standard hydrogen 
electrcde/ASTM D 1498. Sulfate: Turbidimetric/Std. Meth. 426C. Sulfide: 
solutions - Methylene Blue/Std. Meth. 427C soils - sodium azide-potassium 
iodide detection prior to solution quantitation. Total Salts: Electrical 
Conductivity, factor empirically determined/%<. Meth. 205. Chloride: 
Argentome+;ri.c/Std. Metin. 407A. 

Respectfully submitted, 
ATLAS CHEMICAL TESTING LABORATORIES, INC. 

p---.gL- 
Robert L. Summers 
Chemist 



Atlas Chemical Testing Laboratories 
2120 Western Avenue, Suite C-6 Las Vegas, Nevada 89102 

(702) 383-1 199 Fax (702) 383-4983 
member of 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

ACT LAB NO: 400 1 

DATE : 1 / 2 2 / 9  1 

PROJECT NO: 109706 

ANALYZED BY: flag-----/ 
WATER SOLUBLE SALT ANALYSIS IN SOIL 
1:5 (soil-water) Aqueous Extraction 

ASTM D 1428, D 516 

Total Available water 
sodium Sulfate Soluble sodium Sulfate 
(percent) (percent) (percent) 

' -le Depth 
No. Irxation (Feet) 

T-2 0 -  1 4 0 . 0 1  0 . 0 1  <0 .01  

T- 5 4 c o . 0 1  0 . 0 1  c o . 0 1  

T-9  5 4 0 . 0 1  0 . 0 1  <o - 0  1 

Notes: The results for each constituent denote the percentage of 
that analyte, soluble in water at a 1 :5 (soi1:water) extraction ratio, 
which is present in the soil. Sodium was determined by flame photometry, 
sulfate turbidimetrically, and sodium sulfate by calculation. 0 

A-5  



ACT LAB NO: 4 0 9 4  Kleinfelder, Inc. 
PROJECT NO: 1 0 9 7 0 6  6 8 5 0  S o u t h  Paradise Road 
DATE : 3 / 1 / 9 1  Las Vegas, NV 8 9 1 1 9  

Y 

T- 1 0 8 . 9 4  1 6 0 5  4 0  nil 5 8  5 

T- 3 3 9 . 1 1  + 6 4 4  2 5  nil 3 2  5 

T-4 9 9 - 3 0  1 6 3 4  2 5  ni 1 5 5  20 

T-5 4 9 . 1 8  + 6 1 9  2 0  nil 3 9  1 0  

T-6  If 8 . 7 3  + 6 2 4  6 8  nil 9 8  5 

Respectfullv submitted, 

ATLAS CHEMICAL TESTING LABORATORIES, INC. 

- 
.Robert L. Summers 

Chemist 



Appendix C 



GRAM SIZE IN IMILLIMETERS 

GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse fine I coarse 1 medium I fme 

Exploration No. Depth(ft) Classification . LL PL PI c c  c u  

D BB-PlT 1.0 POORLY GRADED GRAVEL with SAND (GP) NP NP NP 5.68 26.1 

D NE-C-BSN 1.0 WELL GRADED SAND with GRAVEL (SW) NP NP NP 1.31 6.6 

NW-BSN 1 .o WELL GRADED SAND with SILT and GRAVEL (SWSM) NP NP NP 1.61 11.2 

, 
Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) D10 (mm) %Gravel %Sand %Silt I %Clay 

D BB-PIT 1.0 25.40 13.62 6.357 0.5223 77.2 22.0 0.8 

NE€-BSN 1.0 38.10 2.79 1.247 0.4243 17.7 78.7 3.6 

A NW-BSN 1 .o 19.10 2.36 0.893 0.2103 15.1 80.4 4.5 

I PLATE kq K-JEImLDER PROJECT: Hike Springs Detention Basin 
GEOTECHNICAL AND ENVIROmENTAL ENGINEERS c-1 

SOILS AND MATERIALS TESTING GRAIN SIZE ANALYSES 
PROJECT NO. 31-128118 I 



~ 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse I f i e  coarse medium fme 

Exploration No. .Depth(ft) Classification . LL PL PI c c  c u  

D SE-BANK 1 .o WELL GRADED SAND with GRAVEL (SW) NP NP NP 1.31 9.7 

ID SW-BSN 1.0 WELL GRADED SAND with SILT and GRAVEL (SWSiM) NP NP NP 1.59 12.5 

Exploration No. Depth(ft) DlOO (mm) D60 (mm) D30 (mm) D10 (mm) I %Gravel %Sand %Silt &Clay 

0 SE-BANK 1.0 38.10 3.21 1.180 0.3312 26.1 70.8 3.1 

p SW-BSN 1 .o 38.10 2.36 1 0.841 0.1890 21.1 74.2 4.7 

I I I I I I I I 

1 PLATE kq ~ E I ~ L D E R  
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

PROJECT: Hiko Springs Detention Basin 1 c-2 
SOILS AND MATERIALS TESTING . GRAIN SIZE ANALYSES 

PROJECT NO. 31-128118 I I 



LIQUID LIMIT (LL) 

Exploration No. Depth(ft) I LL I PL 1 PI I Fines 1 Classification 
0 BB-PIT 1.0 NP N P  NP 0.8 POORLY GRADED GRAVEL with SAND (GP) 

NE-C-BSN 1 .o NP' NP NP 3.6 WELL GRADED SAND with GRAVEL (SW) 

A .W-BSN 1.0 NP NP NP 4.5 WELL GRADED SAND with SILT and GRAVEL (SW-Shn 

* SE-BANK 1.0 NP NP NP 3.1 WELL GRADED SAND with GRAVEL (SW) 

X SW-BSN 1.0 NP NP NP 4.7 WELL GRADED S A N D  with SILT and GRAVEL (SWShl) 

i PLATE 

c-3 ATTERBERG LIMITS GEOTECHNICAL AND ENVJRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-128118 TEST RESULTS 
c 



Project Hiko Springs Detention Basin - 

Source of Material RCC-1 

Ash,32.6lb-ft/pci 
See Text 

TEST RESULTS 

142.5 PCF 
Optimun Water Content 5.2 % 

ATTERBERG LIMITS 

. . . .  . . . .  

WATER CONTENT (Percent Dry Weight) 

i PLATE kq = E ~ E J ' ) E R  1 PROJECT: Hiko SpMgs Detention Basin 
I 

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS I 
SOILS AND MATERIALS TESTING I MOISTURE-DENSITY 

I j RELATIONSHIP PROJECT NO. 31-128118 



WATER CONTENT (Percent Dry Weight) 

kq KLEImLDER PROJECT: Hiko Springs Detention Basin 1 C-6 MOISTURE-DENSITY GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 
SOILS AND MATERIALS TESTING ~~ - ~~ 

RELATIONSHIP PROJECT NO. 31-128118 



WATER CONTENT (Percent Dry Weight) 
_. 

PLATE PROJECT: Hiko Springs Detention Basin 

MOISTURE-DENSITY c-7 I 
I RELATIONSHIP PROJECT NO. 31-128118 



DRY 
DENS11 

(PCf) 

0 5 10 15 25 30 
WATER CONTENT (Percent Dry Weight) 

PLATE kq K L E ~ L D E R  PROJECT: Hiko Springs Detention Basin 
c-8 MOISTURE-DENSITY GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 

SOILS AND MATERIALS TESTING 
RELATIONSHIP PROJECT NO. 31-128118 



WATER CONTENT (Percent Dry Weight) 

1 PLATE PROJECT: Hiko Springs Detention Basin 

MOISTURE-DENSITY 
PROJECT NO. 31-128118 I RELATIONSHIP 



SOIL CEMENT 
12 CYCLE FREEZE - THAW Test Results 

ASTM test method D560 

CEMI.INT CONTEN”’ % b AGGREGATE DRY WEIGHT 
85% PC(!/ 15% Fly Ash 

&q K L E m L D E R  
SOILS AND MATERIALS TESTING 

PROJECT NO. 31-128118 

SE-BANK- 0 

SW-BSN- 

PROJECT: Hiko Sprhgs Detention Basin 
PLATE 

SOIL CEMENT TEST RESULTS 

SOIL CEMENT 
12 CYCLE WET - DRY Test Results 

ASTM test method D559 

85% K C  I 15% Fly Ash 



Kleinfelder, Inc. 
6850 South Paradise Road Phone: (702) 736-2936 
Las Vegas, NV 89119-3735 

CONCRETE CYLINDER COMPRESSIVE STRENGTH TEST REPORT 

13600 A 

13600 B 

Project No:31-128118 Phase: 
Project :Hiko Springs Detention Basin 
Location : 

June 10, 1994 7 6.02" X 12.0" 28.46 52,200 1830 

June 10, 1994 7 6.02" X 12.0" 28.46 53,800 1890 

Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney 

13600 C 

13600 D 

1900 East Flamingo Road 
Suite 295 
Las Vegas, NV 89119 

June 17, 1994 14 6.02" X 12.0" 28.46 66,800 2350 

Ju l y  1, 1994 28 6.03" X 12.088 28.56 97,500 3410 

7 

Date: 

13600 E Ju l y  1, 199.4 28 

Permit No : 

Phone : 

6.03" X 12.0" 28.56 99,900 3500 I 

8/31/94 

( 0 0 0 )  0 0 0 - 0 0 0 0  

6% Cement (Type V )  

2 1/2% Class llFbl F l y  Ash 

Cylinder Age Dimensions U l t imate  Load Compressive Strength I Cylinder Number I Date Tested I (Days) I Diameter X Height I I ( lb )  I (ps i  1 

Average 28 Day Strength (ps i )  m> 3460 I 
Remarks:Water Added % Moisture, 0.2% Over O p t i m u m  

U n i t  Weight a t  7 and 14 days = 143.8 pcf ,  as cured condit ion. 

Reviewed by: 

Date: 

~~ 

AS a mutual p ro tec t i on  t o  our c l i en t s ,  the  pub l i c  and ourselves a l l  repor ts  are submitted as the  con f i den t i a l  proper ty  of our I 
Samples w i l l  be disposed of a f t e r  t es t i ng  i s  completed unless p r i o r  arrangements are a reed t o  in1 

i en t s  
i ng  o;r w r i t t e n  ap roval .  

and au thor iza t ion  f o r  pub l i ca t i on  of statements, conc[usions, or ex t rac ts  from or  regarding our repor ts  i s  reserved 

j w r i t i n g .  Tests gy our personnel are performed i n  general accordance w i th  ASTM C172 C143, C138, C231, c173, ~ 3 1  and 
C1064 standards unless otherwise noted. Copyright 1991. 



Kleinfelder, Inc. 
6850 South Paradise Road Phone: (702) 736-2936 
Las Vegas, NV 89119-3735 

CONCRETE CYLINDER COMPRESSIVE STRENGTH TEST REPORT 

Project No:31-128118 Phase: 
Project :Hiko Springs Detention Basin 
Location : 

Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney 

~~ 

Date: 8/31/94 

Permit No : 

Phone : ( 0 0 0 )  0 0 0 - O G 0 0  

1900 East Flamingo Road 
Suite 295 
Las Vegas, NV 89119 

7'% Cement (Type V I ,  3% Class I ' F I I  F l y  Ash 

R I 

Sutanitted by 1 Weston Hallum Date Submitted June 4, 1994 

: i n  

65 
- -  

65 

65 

_ -  
I ks 

UnRemarks:Water A d d e d  = % Moisture, 0.2 Over O p t i m u m  
l i t  U n i t  Weight a t  7 and 14 days = 149.2 pc f  as cured cond i t ion  

Unless p r i o r  arrangements are made, 
HOLD samples w i l l  be discarded i f  

design s t reng th  i s  attained. 
r 

Reviewed by: 

Date: 

. -  
m ~ s  a mutual p ro tec t i on  t o  our c l ien ts ,  the pub l i c  and ourselves a l l  repor ts  a re  Submitted as the con f i den t i a l  p roper ty  of our 

ients,  and au thor iza t ion  f o r  pub l i ca t ion  of statements, conc(usions, or ex t rac t s  from o r  regarding our repor ts  i s  reserved 
ing our w r i t t e n  ap roval .  

wr i t ing .  Tests & our personnel are performed i n  general accordance w i th  ASTM C172 C 1 4 3 ,  C138, c231, ~ 1 7 3 ,  ~ 3 1  and 
Samples w i l l  be disposed of a f t e r  t es t i ng  i s  completed unless p r i o r  arrangements are a reed t o  i n  

C1064 standards unless otherwise noted. Copyright 1991. _ -  



Kleinfelder, Inc. 

1 

I. 

13660 A June 13, 1994 7 4.02" X 4.56" 12.69 12,910 1020 

13660 B June 13, 1994 7 4.02" X 4.56" 12.69 12,230 960 

6850 South Paradise Road Phone: (702) 736-2936 
Las Vegas, NV 89119-3735 

CONCRETE CYLINDER COMPRESSIVE STRENGTH TEST REPORT 

Project No:31-128118 Phase: Date: 8/31/94 
Project :Hiko Springs Detention Basin 
Location : 

Permit No : 
Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney Phone : ( 0 0 0 )  0 0 0 - 0 0 0 0  

13660 C June 20, 1994 14 ' 13660 0 1 Ju l y  4. 1994 1 28 

1900 East Flamingo R o a d  
Suite 295 
Las Vegas, NV 89119 

4.02" X 4.65" 12.69 15,320 1210 

4.02" X 4.56" 12.69 I 18.320 1440 

Sample 8-3. 8% Cementitious Mater ia l  Added  per D r y  Weight o f  

S o i l  (85% Cement, 15% I t F I a  F l y  Ash) 

Date Tested 
Cylinder Age Dimensions 

(Days) I Diameter X Height 1 Ul t imate Load Compressive Strength 
( lb) I (psi) 

~~ ~ 

Average 28 Day Strength (ps i )  OD> 1440 - 
RC 

Remarks:Fabricated i n  Accordance w i th  ASTM D559 and Tested i n  Accordance 
w i th  ASTM D1633 

Unless p r i o r  arrangements a re  made, 
HOLD samples w i l l  be discarded i f  

design strength IS attained. 

Reviewed by: 

Date: 

- 
a mutual p ro tec t i on  t o  our c l i en t s ,  the pub l i c  and ourselves 
i en t s  
ing  obr w r i t t e n  ap roval .  Samples w i l l  be disposed of a f t e r  t e s t i n g  i s  completed unless p r i o r  arrangements a re  a reed t o  in  

a l l  r epo r t s  a re  submitted as the c o n f i d e n t i a l  p roper ty  of our 
and au thor iza t ion  f o r  pub l i ca t i on  of statements, conclusions, o r  ex t rac ts  from o r  regarding our repo r t s  i s  reserved 

wri t ing. Tests gy our personnel a re  performed in  general accordance w i t h  ASTM C172 C143, C138, C231, t-173, c31 and 
C1064 standards unless otherwise noted. Copyright 1996. 



Kleinfelder, Inc. 
6850 South Paradise Road Phone: (702) 736-2936 
Las Vegas, NV 89119-3735 

CONCRETE CYLINDER COMPRESSIVE STRENGTH TEST REPORT 
~ ~ 

Project No:31-128118 Phase: 
Project :Hiko Springs Detention Basin 
Location : 

Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney 

1900 East Flamingo Road 
Suite 295 
Las Vegas, NV 89119 

Date: 8/31/94 

Permit No : 

Phone : ( 0 0 0 )  000-0000 

Supplier I Jet Concrete I Cement Type I V I A i r  Temperature ( O F )  

13660 B June 13, 1994 7 4.02" X 4.56" 12.69 12,230 960 

13660 c June 20, 1994 14 4.02" X 4.65" 12.69 15,320 1210 

Remarks:Fabricated i n  Accordance w i th  ASTM 0559 and Tested i n  Accordance 
w i th  ASTM D1633 

I Unless p r i o r  arrangements are made, 
HOLD samples w i l l  be discarded i f  

design strength i s  attained. 

Reviewed by: 

I and au thor iza t ion  f o r  pub l i ca t i on  o f  statements, conc[usions, or ex t rac ts  from o r  regarding our repo r t s  is reserved 
AS a mutual p ro tec t ion  t o  our c l i en t s ,  the pub l i c  and ourselves a t1  repo r t s  are submitted as the c o n f i d e n t i a l  p roper ty  of our 

Samples w i l l  be disposed of a f t e r  t e s t i n g  i s  Fompleted unless p r i o r  arrangements a re  a reed t o  i n  ing  our w r i t t e n  ap roval .  
wr i t ing .  Tests gy our personnel a re  performed in  general accordance w i t h  ASTM C 1 7 2  C143, C:38, C231, 1373, C31 and 

C1064 standards unless otherwise noted. Copyright 1991. 



I Kleinfelder, Inc. I 

Phone: (702) 736-2936 6850 South Paradise Road 
Las Vegas, NV 89119-3735 

CONCRETE CYLINDER COMPRESSIVE STRENGTH TEST REPORT 

Project No:31-128118 Phase: Date: 8/31/94 ~ 

Project :Hiko Springs Detention Basin 
Location : 

Cylinder Uwber 

13661 A 

13661 B 

13661 C 

13661 0 

Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney 

Cyl inder  Age D i mens i ons Area U l t ima te  Load Compressive Strength 
Date Tested (Days) Diameter X Height ( ina)  < Lb) (psi) 

June 13, 1994 7 4.02" X 4.56" 12.69 4,670 370 

Jwe 13, 1994 7 4.02" X 4.56" 12.69 4,000 320 

June 20, 1994 14 4.02" X 3.60" 12.69 5,300 420 

Ju l y  4, 1994 28 4.02" X 4.56" 12.69 io,8ao 860 

Permit No: , 

Average 28 Day Strength (ps i )  n>>> 

Phone: (000) 000-0000 

860 

1900 East Flamingo Road 
Suite 295 
Las Vegas, NV 89119 

Sample 8-4. 6% Cementitious Ma te r i a l  A d d e d  per D r y  

Weight o f  S o i l  (85% Cement,  15% V I  Fly Ash) Time in T r u c k  

Sampled by Ueston Ha l lun  Date Sampled June 6, 1994 

S u h i t t e d  by Ueston Hallun Date Submitted June 13, 1994 

Unless p r i o r  arrangements are made, 
HOLD samples w i l l  be discarded i f  

design s t reng th  i s  attained. 

Reviewed by: 

Date: 

t o  our c l i en t s ,  the public and ourselves a l l  repor ts  a re  submitted as t h e  con f i den t i a l  property of our 
f o r  pub l i ca t i on  of Ftatements, conclusions, o r  ex t rac t s  from or regarding our repor ts  IS reserved 

Samples w i l l  be disposed o f  a f t e r  t es t i ng  i s  completed unless p r i o r  arrangements a re  a r e d  t o  i n  
personnel a re  performed in  general accordance w i t h  ASTM C172 C 1 4 3 ,  C138, C U l ,  C ~ Z ,  c!t and 

C1064 standards unless otherwise noted. Copyright 1994. 



Kleinfelder, Inc. 
6850 South Paradise Road 
Las Vegas, NV 89119-3735 

Phone: (702) 736-2936 

Project No:31-128118 Phase: 
Project :Hiko Springs Detention Basin 
Location : 

Black and Veatch Engineers-Architects 
Attn:Mr. Steve Canney 

Date: 9/01/94 

Permit No: 

Phone : (000) 000-0000 

1900 East Flamingo Road 
Suite 295 
LaS Vegas, NV 89119 

I Truck/Ticket I N/R / N/R I Design Strength a t  28 days1 N/R p s i  1 Batch Size (cubic yards) 

Sample 8-4. 8% Cementitious Mater ia l  A d d e d  f o r  D r y  Ueight 

Averase 28 Dav Strength ( p s i )  >DO 

June 13, 1994 

I Compressive Strength 
(ps i  1 

650 I 

Remarks:Fabricated i n  Accordance u i t h  ASTM 0559 and Tested i n  Accordance 
u i t h  ASTM 01633 

Revi eued by: 

Date: 

AS a mutual p ro tec t ion  t o  our c l i en t s ,  the pub l i c  and ourselves a l l  reports are submitted as the  con f i den t i a l  p roper ty  o f  our 
c l j en t s ,  and.authorization f o r  pub l i ca t i on  o f  statements, conc[usions, o r  ex t rac ts  from o r  regarding our repor ts  i s  reserved 

pertding our u r i t t e n  ap roval .  Samples u i l l  be d i s p o s e  o f  a f t e r  t es t i ng  i s  ymp le ted  unless p r i o r  arrangements are a reed t o  i n  
wr i t ing .  Tests gy our personnel are performed i n  general accordance u i t h  ASTM C172 C143, C138, C231, c173, c41 and 

C1064 standards unless otheruise noted. Copyright 1991. 



IMPORTANT INFORMATION 

GEOTECHNICAL ENGINEERING REPORT 
ABOUT YOUR 

More construction problems are caused by site subsur- 
face conditions than any other factor. As troublesome as 
subsurface problems can be. their frequency and extent 
have been lessened considerably in recent years, due in 
large measure to programs and publications of ASFE/ 
The Association of Engineering Firms Practicing in 
the Geosciences. 
The following suggestions and observations are offered 
to help you reduce the geotechnical-related delays, 
cost-overruns and other costly headaches that can 
occur during a construction project. 

A GEOTECHNICAL ENGINEERING 
REPORT is BASED ON A UNIQUE SET 
OF PROJ ECT-SPECIFIC FACTORS 
A geotechnical engineering report is based on a subsur- 
face exploration plan designed to incorporate a unique 
set of project-specific factors. These typically indude: 
the general nature of the structure involved. its size and 
configuration; the location oi the  structure on the site 
and its orientation: physical concomitants such as 
access roads. parking lots. and underground utilities, 
and the level of additionai risk which the client assumed 
by virtue of limitations imposed upon t h e  exploratory 
program. To help avoid cos:ly problems. consult the 
geotechnical engineer to determine how a n y  factors 
which change subsequent to the date of the report may 
affect its recommendations. 
Unless your consulting geotechnical engineer indicates 
otherwise, your  geoteciirii~ai wgiiieeriq rcuort sriould not 
be used: 

When the lature of :he proposed structure is 
changed. far exarple. i f  an office buildinq will be 
erected instead of a parking garage, or i f  a refriger- 
ated warehouse will be built instead of a n  unre- 
frigerated one: 
when the size or configuration of the proposed 
structure i s  altered: 
when the location or orientation of the proposed 
structure is modified: 
when there is a change of ownership. or 
for application to an adiacent site. 

Geotechnicd engirieers cdiirtat LtCmt resuurisibi/itg flir problenc 
luriicli may develop if tiley Lirt. mt iarisirlted rlffer firrtors iorisid- 
ered ii.1 their report's devclomwrit h v e  i i iar ipi .  

MOST GEOT ECH N IC A L " FI N D I NGS" 
ARE PROFESSIONAL ESTIMATES 
Site exploration identifies actual subsurface conditions 
only a t  those points where samples are taken, when 
they are taken. Data deriied through sampling and sub- 
sequent laboratory tesmg are extrapolated by geo- 

technical engineers who then render an opinion about 
overall subsurface conditions. their likely reaction to 
proposed construction activity, and appropriate founda- 
tion design. Even under optimal circumstances actual 
conditions may differ from those inferred to exist. 
because no geotechnical engineer. no matter how 
qualified, and no subsurface exploration program. no 
matter how comprehensive. can reveal what is hidden by 
earth. rock and time. The actual interface between mate- 
rials may be far more gradual or abrupt than a report 
indicates. Actual conditions in areas not sampled may 
differ from predictions. Nothing can 6e done to prevent the 
unanticipated. 6ut steps can 6e taken to help minimize their 
impact. For this reason. most experienced owners retain their 
geotechriicd consultants througn the construction stage. to iden- 
tify variances, conduct additional tests which may be 
needed. and to recommend solutions to problems 
encountered on site. 

SUBSURFACE CONDITIONS 
CAN, CHANGE 
Subsurface conditions may be modified by constantly- 
changing natural torces. Because a geotechnical engi- 
neering report is based on conditions which existed at 
the time of subsurfxe exploration. ioitstructiori drrisiotis 
should i i x  fit. h s e d  (~ri il geotecliiiiial erigirieering report whose 
dequecy niay iizlvc I;cc;t dtfcift7d by tirtic. Speak with the geo- 
technical consultsn: to !earn if  additional tests are 
advisable before construction starts. 
Construction operations at  or adiacent to the site and 
natural e:.entj 5 ~ 5  35 floods. earthquakes or pround- 
water f l ~ C T ~ ~ t : O ~ j  ..nay also affect subsurface conditions 
and. thus. :he continuing adequacy of a geotechnicai 
report. The geotechnical engineer should be kept 
apprised oi a n y  such events. and should be consulted to 
determine i f  additional tests are necessary. 

GEOTECHNICAL SERVICES ARE 
PERFORMED FOR SPECIFIC PURPOSES 
AND PERSONS 
Geotechnical engineers' reports are prepared to meet 
the specific needs of specific individuals. A report pre- 
pared for a consulting civil engineer may not be ade- 
quate for a construction contractor. or even some other 
consulting civil engineer. Unless indicated otherwise, 
this report was prepared expressly for the client involved 
and expressly for purposes indicated by the client. Use 
by a n y  other persons for a n y  purpose. or by the client 
for a different purpose, may result in problems. No i r i d i -  
vidual otiier tlian the clierit :ilodd C I U P I L I  this report fur i t s  
intcnded ptrrpose rvitiiout first ioriferririg I c i t l i  tlie geoteclinicd 
engirieer. No person sliould mrlg this reuort for my Ptcrpoe 
utlier t k L t r l  that origirialiiI ioritmuluted witiiorrt first ioiiferririg 
with tiic geoteclitiical crikiiritw 



A GEOTECHNICAL ENGINEERING 
REPORT IS SUBJECT TO 
MISINTERPRETATION 
Costly problems can occur when other design profes- 
sionals develop their plans based on misinterpretations 
of a geotechnical engineering report. To help avoid 
these problems. the geotechnical engineer should be 
retained to work with other appropriate design profes- 
sionals to explain relevant geotechnical findings and to 
review the adequacy of their plans and specifications 
relative to geotechnical issues. 

BORING LOGS SHOULD NOT BE 
SEPARATED FROM THE 
ENGINEERING REPORT 
Final boring logs are developed by geotechnical engi- 
neers based upon their interpretation of field logs 
lassembled by site personnel) and laboratory evaluation 
of field samples. Only final boring logs customarily are 
induded in geotechnical engineering reports. These fogs 
should not under uny circumstrlnces 6e redrawn for inclusion in 
architectural or other design drawings. because drafters 
may commit errors or omissions in the transfer process. 
Although photographic reproduction eliminates this 
problem, it does nothing to minimize the possibility of 
contractors misinterpreting the logs during bid prepara- 
tion. When this occurs, delays. disputes and unantici- 
pated costs are the all-too-frequent result. 
To minimize the likelihood of boring log misinterpreta- 
tion, give ionrractors reudu a i i e s  to the iornolete jeotechnical 
engineeririg reenort prepared or authorized for their use. 
Those who do not provide such access may proceed u n -  

der the mistaken impression that simply disclaiming re- 
sponsibility for the accuracy of subsurface information 
always insulates them from attendant liability Providing 
the best available information to contractors helps pre- 
vent costly construction problems and the adversarial 
attitudes which aggravate them to disproportionate 
scale. 

READ RESPONSIBILITY 
CLAUSES CLOSELY 
Because geotechnical engineering is based extensively 
on judgment and opinion, it is far less exact than other 
design disciplines. This situation has resulted in wholly 
unwarranted da ims being lodged against geotec h n ica I 
consultants. To help prevent this problem, geotechnicai 
engineers have developed model dauses for use in writ- 
ten transmittals. These are not exculpatory dauses 
designed to foist geotechnical engineers' liabilities onto 
someone else. Rather. they are definitive clauses which 
identify where geotechnical engineers' responsibilities 
begin and end. Their use helps all parties involved rec- 
ognize their individual responsibilities and take appro- 
priate action. Some of these definitive clauses are likely 
to appear in your geotechnical engineering report, and 
you are encouraged to read them closely. Your geo- 
technical engineer will be pleased to give full and frank 
answers to your questions. 

OTHER STEPS YOU CAN TAKE TO 
REDUCE RISK 
Your consulting geotechnical engineer will be pleased to 
discuss other techniques which can be employed to mit- 
igate risk. In addition, ASFE has developed a variety of 
materials xhich may be beneficial. Contact ASFE for a 
complimentary copy of its publications directory. 

Published blr 

ASF€ PRACTICING IN THE GEOSCIENCES 

THE ASSOCIATION 
OF ENGINEERING FIRMS 

881 I Colesville Road/Suite G 106/Silver Spring, Maryland 20910//(301) 565-2733 
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General Fill 



€3 

6.5 
7.2 
6.8 

Western 
Technologies 
Inc. 
TheQ&W”eq~e 

S i e  1955 

123.7 
123.1 
122.6 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

2 
2 
2 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

128.5 7.5 96 
128.5 7.5 96  
128.5 7.5 95 

TEST LOCATION, HORIZONTAL 
TEST LOCATI 

Approximate All 
Depth, ft. 

LAB ID. 

2 

OPTIMUM MAXIMUM DRY UNFT TEST MmOO 
WEIGHT, Ibf I cu. ft. MOISTURE,% DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ 

INVOICE NO. 

D1557-C 27450485 SAND WIGRAVEL, TRACE SILT STA 4+05, 1 5  RT OF CL 7.5 128.5 

Date of Report 12-06-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450632-1 0 
Authorized By KEN SMITH Date 1 1-29-95 

Tested By P. LLEWELLYNM Date 11 -29-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM 03017 
Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3073 H20 618 iauge - 

TEST 
NO. 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION REQUIREMENTS 

Hole Moisture Dry Unit 
Volume I % of Dry 1 Weight 
cu. ft. Unit Weight Ibf I cu. ft. 

Oversize 
% 

Maximum Dry Optimum % of 
Unit Weight Moisture Maximum Dry 

Unit Weight ID 1 Ibf I cu. ft. i % 
Moisture 

% 
Compaction 

% 
CONFORMANCE 

INDICATED 

559 
560 
561 

95 
95 
95 

YES 
YES 
YES 

0.0 
0 .o 
0.0 

e PC I ’ ’ ‘BP5 
I 

6 z 
L 
I 

‘ERTICAL 
MATERIAL TESTED Elevation 

STA. 20 + 00,80’ RIGHT OF CENTERLINE, UPSTREAM SLOPE 
STA. 21 + 25, 100’ RIGHT OF CENTERLINE, UPSTREAM SLOPE 
STA. 22 + 50, 60’ RIGHT OF CENTERLINE, UPSTREAM SLOPE 

1058.5 
1058.0 
1078.0 

SUBGRADE 
SUBGRADE 
SUBGRADE 

1 LABORATORY DATA & COMPACTION CHARACTERISTICS 

0 Distribution : CLIENT - (3) TESTS ERJRTED HEREIN ARE INOICAllVE OF COND(TIoI(s FOUND AT THE EXACT LOCATION 
AND TIME OF nsnffi ONLY. THEABOVF - v l r E s  ANO worn WEE -ED 

-.- UNDER THE *PPRDPT)IATE 
STANDARD OF CAP€, tNUUDlNG THE SKlU AND JUDGMENT THAT IS W N A B L Y  
EXRCTED FROM SlMlURY W A n D  PROFESSIONALS. NO OTHER WARRANTY. W*RANTy. 
OR W‘ESEWATION. D(pRESS OR IMRIED. IS INCLUDE0 OR INTENDE- 

AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
iSlliNC“ P ” W  “ V  SI, c, 402 093 WTI 



DESCRlmlON OF MATERIAL EVENT1 
ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT 

I 

OPTIMUM MAXIMUM DRY U N i l  
MOISTURE.% WEIGHT, Ibf I cu. ft. SOURCE OF MATERIAL 

STA 4+05,15' RT OF CL 7.5 128.5 

m Western 
Technologies 
Inc. 
The Wty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 12-01 -95 

Event/lnvoice No. 27450632-7 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 1 1-1 5-95 
Tested By P. LLEWELLYNM Date 11 -1 5-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gaugc 
_. 

Serial No. 24742 Standard Count: Unit Weiaht 3073 H7O 616 Make TROXLER Model 3430 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION 1 REQUIREMENTS 

rEST 
NO. 

__ 
i57 
i58 

ID 
Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Dry Unit 

Ibf I cu. ft. 

Optimum 
Moisture 

Unit Weight 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Jnit Weight 

6.8 
6.3 

ONFORMANCE 
INDICATED 

YES 
YES 

Compaction 
% 

9 5  
9 5  

I 

9 7  
95  

2 
2 

128.5 
128.5 

7.5 
7.5 

TEST 
NO. TEST LOCATION, HORIZONTAL 

TEST LOCATI 
pprodmate fill 

Depth, It. 

1 .o 
1 .o 

MATERIAL TESTED Elevation 

557 
558 

- 

RETEST 499A 
RETEST 500A 

I LABORATORY DATA & COMPACTION CHARACTERISTICS 

TEST METHOD 

D1557-C 

Comments: DATUM TOPOGRAPHIC 

0 Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
,e. - . ,=-  ^^"" ,̂. C , .  _. 



since 1% 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

STA. 16+00,10' LEFT OF CENTERLINE 

proximate Fill Elevation . 
Depth, It. 

3.0 1006.0 
STA. 16 + 50,200' RIGHT OF CENTERLINE 
STA. 2 + 50,15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3+00, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 2 + 75,15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 2+75, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' LEFT OF OUTLET WORKS CENTERLINE 

2 .o 
2.0 
3.5 
3 .O 
3 .O 
4.5 
4.5 
5 .O 
5 .O 

OPTIMUM 
MOISTURE,% 

7.5 

SOURCE OF MATERIAL 

STA 4+05,15' RT OF CL 

MAXIMUM DRY UNIT TEST METHOD ; 
WEIGHT, Ibf / cu. ft. 

128.5 D1557-C 1 

I 
I 

I (FIELD DENSITY) I 
Date of Report 09-18-95 

Page 1 of 2 Job No. 2745JC249 
EventAnvoice No. 27450485-1 9 

Authorized By KEN SMITH Date 09-1 3-95 
Tested By P. LLEWELLYNM Date 09-13-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NWADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3069 H SO 61 7 lauge - 

TEST 
NO. 

- 
248 
249 
250 
25 1 
252 
253 
254 
255 
256 
257 - - 
TEST 
NO. __ 

248 
249 
250 
25 1 
252 
253 
254 
255 
256 
257 __ __ 

- 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION 1 REQUIREMENTS - 

ID 
Moisture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Hole 
Volume 
cu. ft. 

Optimum 
Moisture 

% 
ONFORMANCE I 

INDICATED 

YES ~ 

YES 
YES 
YES 1 
YES 

YES I 
YES 1 
YES ~ 

YES I 

YES i 

Moisture Maximum Dry 
Unit Weight 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

7.0 
6.6 
5.9 
6.2 
5.3 
6.1 
6.0 
5.6 
5.8 
6.2 

122.6 
123.8 
124.3 
123.6 
122.5 
122.6 
123.0 
123.4 
1 24.4 
123.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0 .o 
0.0 
0.0 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 __ 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

95 
96 
97 
96 
95 
95 
96 
96 
97 
96 

~ 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

SUBBASE FILL I 
SUBBASE FILL 1 

I SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

I 
~ 

SUBBASE FILL I 
SUBBASE FILL I 

1016.0 
1000.5 
1000.5 
1000.5 
1000.0 
1002.5 
1001.5 
1003.0 
1002.0 

Comments: BID #8,250-259, BID #9, 248 & 249, 260 & 261 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) , .  TESTS REPORTED HEMIN ARE INDICATIVE OF CnUnmnUc En# m n  AT TUE ~ Y A P T  I ~ - A -  - -  --._-...I..".-"..I-. ...- -_I L",.,,.II.." -.-- - 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES ANO E W R T  W E E  PEffORLIED 
RIRSUANT TO THE TEWS AND CONDITIONS OF TUF C n W C T  m N  WT AI0 

~ U - ~ ~ ~ M E N T  -NDER THAT THE IS APPROF'FUATE PEASONABLY 

NO OTHER WARRclNTy CAlA((PLm 

AMERICAN ASPHALT & GRADING (2) 

TION. EXRIESS OR IMRIED. IS INCLUDED OR INENDED. ' -- - - -  ' 

'M y REVIEWED BY CORWIN ANDEREGG @ 
ISIGNED COPY OH FILE) 402 093  WTI 



2 
2 
2 
2 

128.5 
128.5 
128.5 
128.5 

Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
__ Technologies Bullhead City, Arizona 86442 

s i  1955 

Date of Report 09-1 8-95 
Job No. 2745JC249 Page 2 of 2 

Event/lnvoice No. 27450485-1 9 
Authorized By KEN SMITH Date 09-1 3-95 

Tested By P. LLEWELLYNW Date 09-13-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

)cation LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

TEST 
No. Volume 

Moisture Dry Unit 
% o f  Dry 1 Weight 1 Oversize 

Jnit Weight Ibf / cu. ft. % 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
Compaction 

% 
:ONFORMANCE 

INDICATED 

3ptimum 
Moisture 

% 
Unit Weight 
Ibf / cu. ft. 

258 
259 
260 
26 1 

6 .O 
6.5 
4.1 
6.6 

123.7 
122.8 
123.9 
122.3 

0.0 
0.0 
0.0 
0.0 

7.5 
7.5 
7.5 
7.5 

96 
96 
96 
95 

95 
95 
95 
95 

YES 
YES 
YES 
YES 

TEST 
NO. 

TEST LOCATI 
pproximate fill 

Depth, ft. 

5.5 
5.5 
7 .O 

14.0 

, VERTICAL 
Elevation 

1000.4 
1003.0 
101 9.0 
1021.0 

TEST LOCATION, HORIZONTAL 

STA. 2 + 50, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3+00, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 14 + 50, 200' RIGHT OF CENTERLINE 
STA. 1 1 + 00, 175' RIGHT OF CENTERLINE 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

258 
259 
260 
26 1 

Comments: BID 88,250-259. BID #9, 248 & 249, 260 & 261 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INMCATIVE OF CONDITIONS FOUND AT THE DUCT LOCATION 
AN0 TIME OF TESTING ONLY. THEABOVE SERVICES AND ~ U ~ I J R T  W E E  PESOWD 
WRSUANT TO THE TERMS AN0 CONDmONS OF THE COWRACT BETwmy WT AN0 
CUEHT. WT WAFSIANTS THAT THIS W S  PERFORMED UNDER THE *ppRoF$UATE 
STANDARD OF CAE. INCLUDING THE SKU AND JUDCMENT THAT IS REASONABLY 
EXPECTED FROM SIMIINCY SITUATED PROFESSIONALS. NO OTHER W M  G U A W ,  
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR I m N D E D . j \  

REVIEWED BY CORWIN ANDEREGG 
ISIGNfO COPY OH FlLE, 402C 093 WTI 



)veraize 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID 

2 
2 
2 
2 
2 
2 
2 

Hole Moisture 
Volume % of Dry 
cu. ft. Unit Weiaht 

2.2 
6.5 
5.2 
6.0 
5.1 
5.6 
5.2 

Dry Unit 
Weight 

Ibf I cu. ft. 

119.4 
122.1 
123.7 
122.5 
126.4 
123.5 
122.8 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

93 
95 
96 
95 
98 
96 

Appfodmato 
Depth, It. 

EVENTI DESCRlFllON OF MATERIAL SOURCE OF MATERIAL ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL. TRACE SILT STA 4+05.15' RT OF CL 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE.% WEIGHT, Ibf I cu. ft. 

7.5 128.5 

Western 
Technologies 
Inc. 
TheWJWpeOPk 

S i e  1% 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) .- I 

Date of Report 09-1 8-95 
Job No. 2745JC249 Page 1 of 1 

EventAnvoice No. 27460485-18 
Authorized ByKEN SMITH Date 09-1 2-95 

Tested By P. LLEWELLYNM Date 09-1 2-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3089 H20 618 iauge __ 

TEST 
NO. 

1 LAB CHARACTERISTICS I COMPACTION REQUIREMENTS 

Maximum Dry 
Unit Weight 
Ibf I cu. 11. 

Moisture 
% 

Compaction 
% 

:ONFORMANCE 
INDICATED Unit Weight 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

95 
95 
95 
95 
95 
95 
95 

NO 
YES 
YES 
YES 
YES 
YES 
YES 

24 1 
242 
243 
244 
245 
246 
247 7.5 96 

I I __ __ 
TEST 
NO. MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STA. 1 + 20,50' RIGHT OF OUTLET WORKS CENTERLINE 
RETEST 241A 
STA. 2+30, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 2 + 25, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 16 + 00 AT CENTERLINE 
STA. 2+30, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 2+40.15' LEFT OF OUTLET WORKS CENTERLINE 

2 -0 
2.0 
2.0 
4.0 

1013.0 
1013.0 
1000.0 
1002.0 
1013.0 
1001 .o 
1003 .O 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

24 1 
242 
243 
244 
245 
246 
247 

3.0 
5.0 

LABORATORY DATA 8 COMPACTION CHARACTERISTICS 

TEST METHOD 

D1557-C 

Comments: BID #6, 24&, BID #8. 241-244, 246 & 247 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (31 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEWN ARE INDICATIVE OF CONMT~ONS FOMO AT THE EXACT LOcAnow 
AND TIME OF l'ESTW OILY. THE ABOVE SERVICES ANLl REPORT WRE PEIIFOWED 
PURWAHT TO THE TEWS ANLl CONMTlONS OF THE CONTMCT BETwEul WT AND 
CUENT. WT W-S THATTHIS WAS PFIIFOWED WDZR THE *PPWR(UTE 
STANOW OF CARE. IplCwMNG THE SKU AND J W G U E M  THAT IS tEAY)NIBLY  
EXPECTEO FROM YMIL*RY YTUATED PROFESSIONUS NO OTHER W*I(Ru(Ty. G U M .  
OR REPRESENTATION. EXR(ESS OR IMRIEO. IS IlyCLvDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
ISIGNEO COPY ON FILE) 

__ - - -  . -  - 



sbwe 1955 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

95 
95 
95 
95 

YES 
YES 
YES 
YES , 

TEST LOCATION, HORIZONTAL I 

EVENT1 
INVOICE NO. 

27450485 

OPTIMUM 
MOISTURE.% 

MAXIMUM DRY UNIT TEST METHOD , 
WEIGHT, Ibf I cu. ft. 

7.5 128.5 D1557-C I 
SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 

DESCRIPTION OF MATERIAL 

SAND WIGRAVEL, TRACE SILT 

Date of Report 09-13-95 
Page 1 of 1 Job No. 2745JC249 

Event/lnvoice No. 27450485-15 
Authorized By WOODY THOMAS Date 09-07-95 

Tested By P. LLRNELLYNM Date 09-07-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 
Gaugt - Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3089 H 7 0  61 8 

IN-PUCE CHARACTERISTICS LAB CHARACTERISTICS REQUIREMENTS COMPACTION 

TEST 
NO. Hole Moisture Dry Unit 

Volume 1 % of Dry I Weight 
cu. ft. Unit Weight Ibf I cu. ft. 

ID 1 MaximumDry Optimum 
Unit Weight 1 M O T  
Ibf I cu. ft. 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 

! 
CONFORMANCE ' , 

i INDICATED % 
Oversize 

% 

221 
222 
223 
224 
225 
226 

- - 
TEST 
NO. 

5.1 
6.2 
6.5 
6.1 
7.5 

~ 4.8 

124.3 
122.6 
123.7 
121.9 
121.7 
122.3 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

0.0 
0.0 
0.0 
0.0 
0 -0 
0.0 

97 
95 
96 
95 
95 
95 

TEST LOCAl 
iproximate Fil 

Depth. ft. 

13.0 
12.0 
11.0 
15.0 
11 .o 
9 .o 

'ERTICAL 
MATERIAL TESTED Elevation 

221 
222 
223 
224 
225 
226 

STA. 0 + 90, RIGHT OF CENTERLINE 
STA. 1 + 50, LEFT OF CENTERLINE 
STA. 2 + 00, RIGHT OF CENTERLINE 
STA. 1 +OO, LEFT OF CENTERLINE 
STA. 1 1 + 20, 50' RIGHT OF CENTERLINE 
STA. 1 1 + 80,60' LEFT OF CENTERLINE 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL I 

SUBBASE FILL I 

SUBBASE FILL SUBBASE FILL i 

I 

1013.0 
1012.0 
101 1 .o 
1015.0 
1015.0 
101 2.0 

LABORATORY DATA & COMPACTION CHARACTERISTICS - 
LAB ID. - 

2 

LL 

Comments: TRENCH BACKFILL, BID #8, 221 -224, BID #9, 225 & 226 
+ DATUM TOPOGRAPHIC 

0 Distribution : CLIENT - (3) TESTS EEPORTED HEREIN ARE INDlCAflVE OF CONDmONS FOUND AT THE EXACT LOCATlOI 
AND TIME OF TESTING ONLY. TUEAROVC SFWlrES AND REpORl WEIIE R f f O m  

,.JDER ME APpR0-F 
STANDARD OF CARE. INCLUDING THE SKc AND JUDGMENT TWT IS -SON& 
EXPECTED FROM SIMIWY STUATW PKWESYONALS. NO OTHER W-. W-. 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
. C . - . . c .  ^^D" I. ~ , ,  402 0 9 3  WTI 



.. 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Western 
Technologies 
InC. 
=Qy&Ypeople 

Smce 1955 

% of 
Maximum Dry Moisture 

Unit Weight % 

90 
95 
93 
95 
97 
97 
96 
91 
96 
95 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Hole 1 Moisture 
Volume % of Dry 
cu. ft. Unit Weight 

7.0 
6.7 
5.0 
5.8 
4.7 
4.9 
6.3 
2.1 
5.6 
4.9 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Dry Unit 
Weight 

Ibf I cu. ft. 

115.1 
121.8 
119.1 
121.8 
1 24.4 
124.9 
123.9 
11 7.2 
123.0 
122.2 

FIELD UNIT WEIGHT TESTS 

TEST LOCATION, HORIZONTAL 

Date of Report 09-08-95 
Job No. 2745JC249 Page 1 of 2 

EventAnvoice No. 27450485-1 3 
Authorized By WOODY THOMAS Date 09-06-95 

Tested By P. LLRNELLYNDVT Date 09-06-95 

TEST LOCATI 
Approximate Fill 

Depth, ft. 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I 

STA. 1 +50, RIGHT OF CENTERLINE, OUTLET WORKS 

TEST 
NO. 

- 
210 
21 1 
21 2 
213 
214 
21 5 
216 
21 7 
218 
219 

9 .o 

214 

21 6 

21 8 

r 

EVENT/ OESCRIPTION OF MATERIAL ID' INVOICE NO. 

2 27450485 SAND W/GRAVEL, TRACE SILT 

IN-PLACE CHARACTERISTICS 

SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 

1 LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 7 0.0 

0.0 
0.0 
0.0 2 ::: i x 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

RETEST 210A 
STA. 0 + 90, LEFT OF CENTERLINE, OUTLET WORKS 
RETEST 212A 
STA. 1 1 + 50, 260' LEFT OF CENTERLINE 
STA. 10+60, 75' LEFT OF CENTERLINE 
STA. 1 1 + 50,265' RIGHT OF CENTERLINE 
STA . , OUTLET WORKS 
RETE 
STA . , OUTLET WORKS 

9 .o 
8.0 
8.0 
6.0 

15.0 
8.0 

12.0 
12.0 
10.0 

I, VERTICAL 
?vation 

009 .o 
009.0 
008.0 
008.0 
995.0 
010.0 

1016.0 
101 2.0 
1012.0 
1010.0 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

INDICATED 

YES 
YES 
YES 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

128.5 

TEST M E M O C  

D1557-C 

. .. ~ ..... 

TESTS REPORTED HEK€IN ARE INOlCATlVE OF CONDITIONS FOUND AT THE EXACT IDCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AN0 EPORT WER -EO 

* RlRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
-'ZUENT. WT W*ARANTs WAT THIS WAS PERFORMED UNDER THE -ATE 

STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS W I I A B L Y  
EXPECTED FROM SlMlURV YTUATED RIOFESSIONALS. NO OTHER W-, OUARANTY. 
OR REPRESENTATION. MPRESS OR IMRIED, IS INCLUDED OR INTENDED. 

'0 Distribution : CLIENT - (3) 

I 

AMERICAN ASPHALT & GRADING . .  
-I . 

CORWIN ANDEREGG . . . .  . . .  
REVIEWED BY .__. .~,__. .~.  - :: i>iL. 

402 093 WTI (SIGNED C O W  ON FILE) 

..-. . - ... . . ._. . . . . .. . .. . . . .. . . .. .. ~ . ... . . -. .-.. . ..~ ... ~ . .  . . .~ . . 



Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheU@peOple 
since1955 

TEST LOCATION, HORIZONTAL 

STA. 1 + 75, LEFT OF CENTERLINE, OUTLET WORKS 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATI 
Approximate fill 

Depth. ft. 

9 .o 

Date of Report 09-08-95 
Job No. 2745JC249 Page 2 of 2 

Eventllnvoice No. 27450485-1 3 
Authorized By WOODY THOMAS Date 09-08-95 

Tested By P. LLEWELLYNM Date 09-06-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

icati __ 

E S T  
NO. 

!20 

__ 
E S T  
NO. 

!20 

__ 

I LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Jnit Weight 

5.2 

Dry Unit 
Weight 

Ibf I cu. ft. 

123.7 

LAB CHARACTERISTICS 

Unit Weight 
Ibf I cu. ft. 

2 128.5 

3ptimum 
Hoisture 

% 

7.5 

COMPACTION 

% of 
Maximum Dry 

Unit Weight 

96 

Moisture 
% 

REOUIREMENTS 

Compaction 
96 

95 

:ONFORMANCE 
INDICATED 

YES 

, VERTICAL 
Elevation MATERIAL TESTE0 

1009.0 I SUBBASE FILL 

Comments: BID #8, 210-213, 217-220, TRENCH BACKFlLLlBlD #9, 214-216, 
DATUM TOPOGRAPHIC 

0 Distribution : CLIENT - (31 
AMERICAN ASPHALT & GRADING.(Z) 

,/ - ~ 

~. . I  

, , . ' :TESTS REPORTED HEREIN ARE INDICATlVE OF CONMTlONS FOUND AT THE UUCT LOCATION 
MEABOVE SERVICES AND EEPORT WEE RIIFORMED 

' _, PUFSUANT TO THE TEWS AND CONDITIONS OF TW COhlTiACT B€lWEN WT AND 
CUENT. WT WAPRANTS THAT THIS WAS -ED UNDER THE *PPROPRIATE 
STANOARD OF CARE. INCLUDING THE S K U  AND JUDGMENT THAT IS IEASONARLY 
EXPECTED FROM S1MIUR.Y SITUATED PROFESSIONALS. NO OTHER WAFSWNW. GUARANTY, 
OR REWESENTATION. EXPRESS OR IMRIED. Is INCUIDU) OR INTENDED. 

\AND TIME OF TESTING ONLY. 



WeStWll Twhnologigs Bullhead City, Arizona 86442 
151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQE!!#Ypeopk 
since 1955 

% of 
Maximum Dry 

Unit Weight 

95 
96 
98 
95 
95 
97 
97 
96  
93 
96 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Moisture 
% 

Date of Report 09-08-95 
Job No. 2745JC249 Page 1 of 2 

Eventhvoice No. 27450485-1 2 
Authorized By WOODY THOMAS Date 09-05-95 

Tested By P. LLEWELLYNM Date 09-05-95 

TEST LOCATION, HORIZONTAL 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures in-Place Unit Weight : ASTM 02922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

TEST LOCATION, VERTICAL 1 
Approximate Fill Elevation . MATERIAL TESTED 

Depth, tt. 1 

auge : Make TROXLER Model 3 4 3 0  

STA. 0 +40, RIGHT OF CENTERLINE, OUTLET WORKS 

- 

TEST 
NO. 

- 
I88 
I89 
I 9 0  
I91  
I 9 2  
193 
194 
195 
196 
197 - - 
TEST 
NO. - 

188 
189 
190 
191 
192 
193 
194 
195 
196 
197 - - 

3.0 1 1003.0 ~ SUBBASE FILL 

IN-PLACE CHARACTERISTICS 

EVENTI DESCRIPTION OF MATERIAL ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT 

H d e  
Volume 
cu. ft. 

OPTIMUM MAXIMUM DRY UNIT TEST 1 
MOISTURE,% I 

STA 4+05,15'  RT OF CL 7.5 128.5 D1557-C 1 
WEIGHT, Ibf I cu. ft. 

SOURCE OF MATERIAL 

i 
I 

Moisture 

Jnit Weight 
% of ow 

6.7 
5.8 
7.1 
6.9 
6.2 
7.3 
7.1 
6.8 
4.3 
5.8 

Dry Unit 
Weight 

Ibf / cu. ft. 

121.8 
1 23.6 
125.9 
121.9 
122.2 
124.3 
124.5 
123.1 
119.8 
123.5 

- 
hersize 

% 
___ 

0.0 
0 .o 
0.0 
0.0 
0 .o 
0 .o 
0 .o 
0.0 
0.0 
0.0 

Serial No. 24742 Standard Count: Unit Weight 3089 H20 618 
LAB CHARACTERISTICS 1 COMPACTION I REQUIREMENTS - 

ID 

- 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

~ 

:ONFORMANCE 
INDICATED 

1 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES : 

STA. 0+40, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 0 + 85, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 0+85,  RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 2 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 2 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 11 + 00,200' RIGHT OF CENTERLINE, OUTLET WORKS 
RETEST 196A 

5 .O 
3.0 
5.0 
3 .O 
5 .O 
2 .o 
4.0 
6.0 
6.0 

1005.0 
1003.0 
1005.0 
1002.0 
1004.0 
1002.0 
1004.0 
1014.0 
1014.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

LABORATORY DATA & COMPACTION CHARACTERISTICS , 

Comments: BID #8, 188-195, 198-209, BID #9, 196 & 197, TRENCH BACKFILL 
DATUM TOPOGRAPHIC 

. -. 

402 093 WTI 

REVIEWED BY CORWIN ANDEREGG 
ISIGNEO C O W  ON FILE, 



#- 1- 

Western Technologies Bullhead City, Arizona 86442 
151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
~Q!!#Ypeople 

since 1956 a 

TEST LOCATION, 
ppmximats fill 

Depth, ft. 

2.0 
2.0 
2.0 
2.0 
6.0 
6.0 
6.0 
5.0 
8.0 
8.0 
5.0 
6.0 

VERTICAL 

Elevation . 
1001.0 
1001.0 
1002.0 
1002.0 
1006.0 
1006.0 
1005.0 
1005.0 
1008.0 
1008.0 
1005.0 
1006.0 

Date of Report 09-08-95 
Job No. 2745JC249 Page 2 of 2 

Eventllnvoice No. 27450486-1 2 
Authorized By WOODY THOMAS Date 09-05-95 

Tested By P. LLEWELLYNM Date 09-05-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

ocation LAUGHLIN, NEVADA 
LAB CHARACTERISTICS COMPACTION I REQUIREMENTS IN-PLACE CHARACTERISTICS __ 

jversize 
% 
- 

0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0.0 

~ 

ID 

__ 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TEST 
NO. Compaction 

% 
ONFORMANCE 

INDICATED 
Hole 

Volume 
cu. 11. 

Moisture 
% of Dry 
Jnit Weight 

Dry Unit 
Weight 

Ibf I at. ft. 

Maximum Dry 
Unit Weight 
Ibf I cu. 11. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Maximum Dry Moisture 
Unit Weight 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

6.2 
6.8 
7.4 
6.5 
7 .O 
6.9 
7.2 
7.5 
5.0 
7.1 
4 .O 
4.7 

123.1 
122.5 
123.7 
123.4 
123.0 
122.0 
123.9 
1 24.4 
124.4 
123.1 
123.2 
125.0 

96 
95 
96 
96 
96 
95 
96 
97 
97 
96 
96 
97 

198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
208 
209 

MATERIAL TESTED TEST 
NO. - 

198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
208 
209 

TEST LOCATION. HORIZONTAL 

STA. 0 + 50, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 1 +OO, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 2 + 00, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 0 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 +OO, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 2 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 0 + 75, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 +50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 25, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 1 +75, LEFT OF CENTERLINE, OUTLET WORKS 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Comments: BID #8, 188-1 95, 198-209, BID #9, 196 81 197, TRENCH BACKFILL 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADINJG (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
! AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 

FURSUAHT TO THE TEMS AND CONDmONS OF THE CONTRACT BETMEN W AMD 
CLIENT. WT WARRANTS THAT MIS WAS PEFSDRMED UNDER THE APRIOPRIATE 
STANDAfQ OF CARE. INCLUDING THE S K U  AND JUDGMENT W T  IS E M O N A B L Y  
EXPECTED FROM SlMllARY SITUATED PROFESYDNALS. NO OTHER WARRAHPI. GUARANR. 
OR REPRESENTATION. D(pREss OR IMRIED. IS INCLUDED OR INTENDED, 

CORWIN ANDEREGG REVIEWED BY 
ISIGNED COW ON FILE1 402C Q93 WTI 

. ~ ..... ~. . ~ ... .. ... 



Embankment Fill 
I 



I ' OPTIMUM j MOISTURE,% ' EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 1 j INVOICE N 3  I 

I 2 i 27450485 ~ SAND W/GRAVEL, TRACE SILT 1 STA 4+05, 15' RT OF CL 7.5 

MAXIMUM DRY UNIT TEST M ~ ~ H O D  
WEIGHT, Ibf I cu. ft. 1 

128.5 D1657-C 

Western 
Technologies 
Inc. 

1 5 1  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

The Q u ~ t y  People 
Since 1955 

Date c f  Report 12-1 4-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450632-20 
Authorized By KEN SMITH Date 12-1 1-95 

Tested By P. LLEWELLYNWT Date 12-1 1-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge __ Serial No. 24742 Standard Count: Unit Weight 3088 H20 621 Make TROXLER Model 3430 

IN-PLACE CHARACTERISTICS REQUIREMENTS LAB CHARACTERISTICS 1 COMPACTION 1 
TEST 
NO. 1 Moisture Hole 

Volume % of Dry 
cu. ft. Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
lversize 

% 
ZONFORMANCE 

INDICATED 

ID 1 Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

3ptimum I % of 
Moisture Maximum Dry Moisture Compaction 

% 1 Unit Weight 

577 
578 
579 
580 
581 
582 
583 
584 

__ __ 
TEST 
NO. 

0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 

__ __ 

2 
2 
2 
2 
2 
2 
2 
2 

___ 
~ 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

122.5 
124.8 
123.7 
124.4 
1 23.6 
125.0 
124.1 
122.6 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

95 
97 
96 
97 
96 
97 
97 
95 

rEST LOCATI 
proximate All 
Depth, It. 

22.0 
26 .O 
79.0 
68.0 
71 .O 
75.0 
40.0 

95 
95 
95 
95 
95 
95 
95 
95 

- 

6.5 
7 .O 
7.2 
6.8 
6.3 
7.0 
6.4 
6.3 

ERTICAL 
Elevation 

1086.0 
1086.0 
1086.0 
1073.0 
1073.0 
1086.0 
1086.0 
1086.0 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

577 
578 
579 
580 
581 
582 
583 
584 

STA. 4 + 00, 6' RIGHT OF CENTERLINE, TOP OF DAM 
STA. 7 + 00,3' LEFT OF CENTERLINE, TOP OF DAM 
STA. 11 + 00,5' RIGHT OF CENTERLINE, TOP OF DAM 
STA. 13 + 50,8'  RIGHT OF CENTERLINE, TOP OF DAM 
STA. 15 + 00 ,8 '  RIGHT OF CENTERLINE, TOP OF DAM 
STA. 18 +OO, 6' LEFT OF CENTERLINE, TOP OF DAM 
STA. 19 + 50 ,8 '  RIGHT OF CENTERLINE, TOP OF DAM 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL STA. 22 + 00, 5' LEFT OF CENTERLINE, TOP OF DAM I 15.0 

j .  

I 

I 

! i I ! I I I 
.- 

Comments: BID #9 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT i3 GRADING (2) : 1' . I .-. 

1 _- , 
ESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
fC0 TIME OF TESTING ONLY. THEAEOVE SERVICES AN0 REPORT WERE PERFORMED 

RSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMKIED, IS INCLUDED 

'1% 

OR INTENDED. 

_ -  REVIEWED BY CORWIN ANDEREGG 
4SlCWEDCOPIONFKn~ - . _ -  - -  - -  



I 
IN-PLACE CHARACTERISTICS \ LAB CHARACTERISTICS I COMPACTION REQUIREMENTS 

1 I Maximum Dry 1 Optimum 
Weight Oversize 1 ID i Unit Weight Moisture 

Ibf I cu. ft. % i I Ibf I CU. ft. YO Dry Unit ! Moisture 
Unit Weight 

Maximum Dry 

122.5 
122.3 
122.6 
120.1 
121.5 
123.6 

, 124.8 
122.5 
120.6 

0.0 2 1 
0.0 1 

2 ~ 

0.0 5 
0.0 2 
0.0 2 
0.0 2 
0.0 5 1 

0.0 2 1 
0.0 I 5 

128.5 
126.0 
126.0 
128.5 
128.5 
128.5 
126.0 

7.5 
10.0 
10.0 
7.5 
7.5 
7.5 

10.0 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bul lhead City, Ar izona 86442 
(520) 758-8378 fax 758-1 666 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Date of Report 1 1-1 5-95 
Job No. 2745JC249 Page 1 of 2 

Event/lnvoice No. 27450583-1 7 
Authorized By KEN SMITH Date 1 1-1 0-95 

Tested By P. LLEWELLYNNT Date 11-10-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Compaction 
% 

:ONFORMANCE 
INDICATED % of Dry 

517 
518 
519 
520 
521 
522 
523 
5 24 
525 
526 

6.5 
6.8 
7.2 
6.5 
7.4 
7 .O 
6.8 
7.3 
7.5 
7.8 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

96 
95 
95 
95 
95 
96 
96 
97 
95 
96 

TEST LOCATI 
iproximate Fill 

Depth. ft. 

15.0 
18.0 
75.0 
15.0 
17.0 
20 .o 
75.0 
75.0 
71 .O 
40.0 

1 TEST 
I NO. 
1- 

I517 
1518 

~ 519 
1520 
~ 521 
I522 
~ 523 
~ 524 
I 525 
I /526 
i 

1, VERTICAL 

Elevation MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STA. 3 + 50, 12' RIGHT OF CENTERLINE 
STA. 7 + 00, 10' LEFT OF CENTERLINE 
STA. 17 +OO, 10' RIGHT OF CENTERLINE 
STA. 22+00. 11' LEFT OF CENTERLINE 
STA. 4+00, 2' LEFT OF CENTERLINE 
STA. 7 COO, 5' RIGHT OF CENTERLINE 
STA. 11 +OO, 10' LEFT OF CENTERLINE 
STA. 12+00, 10' RIGHT OF CENTERLINE 
STA. 16 + 00, 8' LEFT OF CENTERLINE 
STA. 19 + 00, 5' RIGHT OF CENTERLINE 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

1078.0 
1078.0 
1085.0 
1085.0 
1080.0 
1080.0 
1080.0 
1080.0 
1086.0 
1086.0 - 

LABORATORY DATA & COMPACTION CHARACTERISTICS 
I ' OPTIMUM 1 MOISTURE,% 1 WEIGHT, Ibf I cu. ft. 1 MAXIMUM DRY UNIT TEST METHOE SOURCE OF MATERIAL I i i \N$E:CNETLO. 1 DESCRIPTION OF MATERIAL 

128.5 
126.0 

STA 4+05, 15' RT OF CL 
ON SITE 

27450485 
27450583 

1 SAND WIGRAVEL, TRACE SILT 
1 SAND WIGRAVEL. TRACE SILT 

! 

D1557-C 
D1557-B 

I I j I I I I I 
Comments: BID #9 

Distribution : CLIENT - (3) Nqv 2 0 1995 
AMERICAN ASPHALT & GRADING 2) 

GWEI:';ZM, !NC. 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AN0  REWKT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS  REASONABLY 
EXPECTED FROM SIMILAmY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. - 
REVIEWED BY CORWIN ANDEREGG 

\W u 
~ ISIGMPD COW ONTILO - 402 093 WTI 



529 
530 
531 
532 

Western 151 4 Gold Rush Road, C258 

(520)  758-8378 fax 758-1 666 
- Technologies Bullhead City, Arizona 86442 

The Quality People 
S G 1 9 5 5  

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET 

Date of Report 11 -1 5-95 
Job No. 2745JC249 Page 2 of 2 

Eventllnvoice No. 27450583-17 
Authorized By KEN SMITH Date 11 -1 0-95 

Tested By P. LLEWELLYNW Date 11 -1 0-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
ocation LAUGHLIN, NEVADA 

1 IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS REQUIREMENTS COMPACTION 1 
Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
hersize 

% 

1 MaximumDry 
Unit Weight 
Ibf I cu. ft. 

126.0 

128.5 I 128.5 
5 1 126.0 
5 ! 126.0 
5 1 126.0 
5 1 126.0 
5 I 126.0 
5 126.0 
5 ~ 126.0 
5 1 126.0 
5 1 126.0 
5 I 126.0 

Optimum 
Moisture 

% 
ONFORMANCE 

INDICATED Maximum Dry Moisture 
Unit Weight 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

I cu. ft. 

6.5 
4.3 
6.2 
7 .O 
7.2 
7.8 
4.8 
5.0 
5.2 
5.2 
5.6 
7.2 
7 .O 
7.1 

121.3 
122.3 
122.5 
123.5 
121.3 
120.2 
117.8 
117.4 
116.3 
116.9 
11 7.6 
117.1 
113.9 
117.3 

0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0 .o 
0 .o 

10.0 
10.0 
7.5 
7.5 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

96 
97 
95 
96 
96 
95 
93 
93 
92 
93 
93 
93 
90 
93 

YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

__ 
TEST 
NO. 

TEST LOCATI 
pproximate Fill 

Depth. ft. 

15.0 
67.0 
24.0 
28.0 
70.0 
71 .O 
68.0 
69.0 
71 .O 
20.0 
23 .O 
38.0 
75.0 
78.0 

I .  VERTICAL 
Elevation 

1086.0 
1072.0 
1082.0 
1082.0 
1072.0 
1072.0 
1073.0 
1073.0 
1073.0 
1083.0 
1083.0 
1083.0 
1083.0 
1083.0 

TEST LOCATION, HORIZONTAL 

STA. 22 + 00, 11 ' LEFT OF CENTERLINE 
STA. 14 + 00, 5' LEFT OF CENTERLINE 
STA. 5 + 00, 6' LEFT OF CENTERLINE 
STA. 9 + 00,8' RIGHT OF CENTERLINE 
STA. 14+00,2' LEFT OF CENTERLINE 
STA. 15+00,5' RIGHT OF CENTERLINE 
STA. 13+50, 11' LEFT OF CENTERLINE 
STA. 14+ 50, l l '  RIGHT OF CENTERLINE 
STA. 15 + 00, 11 ' LEFT OF CENTERLINE 
STA. 4+00, 11' RIGHT OF CENTERLINE 
STA. 6 + 00, 11' LEFT OF CENTERLINE 
STA. 8 + 00, 11' RIGHT OF CENTERLINE 
STA. 10+00, 11' LEFT OF CENTERLINE 
STA. 12 + 00, 1 1' RIGHT OF CENTERLINE 

MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

527 
528 
529 
530 
53 1 
532 
533 
534 
535 
536 
537 
538 
539 
540 

__ 
Comments: BID #9 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEAEOVE SERVICES AND REPORT WERE PERFORMED 
WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

GREINER, INC. OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
B i S I O N E D C O W  _ -  - - OM mLI 402C 093 \NTI ~- 



Optimum 
Moisture 

% 

% of 1 
Maximum Dry Moisture 

Unit Weight 1 % 

960.0 
1074.0 
1082.0 
1082.0 

SUBGRADE 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

EVENT/ OPTIMUM MAXIMUM DRY UNIT TEST DESCRIPTION OF MATERIAL SOURCE OF MATERIAL INVOICE NO. , 
27450485 1 SAND WIGRAVEL, TRACE SILT 

SAND WIGRAVEL, TRACE SILT 
~ STA 4 + 05, 15' RT OF CL 
I ON SITE I 27450583 

MOISTURE.% WEIGHT, Ibf / cu. ft. 

7.5 128.5 D1557-C 
10.0 126.0 D1557-B 

Western 
Technologies 
Inc. 
The Quality People 

Since1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 11 -1 5-95 
Page 1 of 1 

Date 11 -09-95 
Tested By P. LLEWELLYNWT Date 1 1-09-95 

Job No. 2745JC249 
Eventllnvoice No. 27450583-1 8 

Authorized By KEN SMITH 

Client GREINER. INC.. SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3073 H 2 0  613 

I IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS ~ COMPACTION I REQUIREMENTS 

hersize ID 
% i  

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Compaction 
% 

ONFORMANCE 
INDICATED 

Dry Unit 
Weight 

Ibf / cu. ft. 

123.1 
124.5 
120.0 
120.6 

Unit Weight 

510 
51 1 
51 2 
513 

8.2 
8.9 
9.2 
9.5 

0.0 j 2 
0.0 1 5 

::: j t 
I 

128.5 
126.0 
126.0 
126.0 

95 
95 
95 
95 

YES 
YES 
YES 
YES 

. 96 
99 
95 
96 

lEST LOCA 
proximate f 
Depth, ft. 

15.0 
71 .O 
15.0 

7.5 
70.0 
10.0 
10.0 

TEST 
NO. __ 

510 
51 1 
51 2 
51 3 

MATERIAL TESTED TEST LOCATION, HORIZONTAL 

RETEST 5076 
STA. 5 + 00, 12' RIGHT OF CENTERLINE 
STA. 18 + 00, 15' LEFT OF CENTERLINE 
STA. 21 +OO, 5' RIGHT OF CENTERLINE 

L 

7 

! LAB ID. 
I 

l 2  
i 5  

i 
Comments: TEST 51 0-BID # I  2, TEST 51 1-51 3-BID #9 

Distribution : CLIENT - (3) NOV 2 0 1795 TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND A T  

AND TIME OF TESTING ONLY. THEABOVE SERVICES AND I 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTF 
CLIENT. WT WARRANTS THAT THIS WAS PFRFnRUFn I 

C V a r T  * nP*Tlnhl  

VALT & GRADING (2) REPORT WERE PERFORMED 
UCT BETWEEN WT AND - . JNDER THE APPROPRIATE 

STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANN. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR IMENDEp. 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

1514 Gold Rush Road, C258 

(520)  758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Since1955 

I 

Optimuni % of 
Moisture 1 Maximum Dry 

% I Unit Weight 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Moisture 
I % 

Date of Report 11 -1 5-95 
Job No. 2745JC249 Page 1 of 1 

Eventhvoice No. 27450583-1 9 
Authorized By KEN SMITH Date 11 -09-95 

Tested By P. LLWEWLLYNWT Date 1 1-09-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3073 H20 613 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

1 1 IN-PLACE CHARACTERISTICS 

1 TEST 1 Hole Moisture 
1 No. 1 Volume 1 % o f  Dry 

1 cu. ft. 1 Unit Weight 
I 

514 
515 
516 

__ __ 
TEST 
NO. 

514 
51  5 

;516 
I 

I 10.8 
9.8 
9.5 

Dry Unit 

Ibf / cu. ft. 
Weight 

121.3 
120.7 
122.5 

1 LAB CHARACTERISTICS j COMPACT~ON 1 REQUIREMENTS 

i Ibf / CU. ft. 

0.0 ' 5 / 126.0 
0.01 5 \ 126.0 
0.0 I 5 126.0 

I 
i 

10.0 
10.0 
10.0 

96 
96 
97 

STA. 6 + 00, 10' LEFT OF CENTERLINE 
STA. 4+00,8' RIGHT OF CENTERLINE 
STA. 19+00, I O '  RIGHT OF CENTERLINE 

! 15.0 1 13.0 
/ 33.0 
I 
I 
1 
I 

I LABORATORY DATA & COMPACTION CHARACTERISTICS 

, VERTICAL 
Elevation 

1076.0 
1076.0 
1083.0 

Compaction 
% 

95 
95 
95 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 

MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

I 
EVENT/ I SOURCE OF MATERIAL ' OPTIMUM MAXIMUM DRY UNIT TEST METHOD I MOISTURE,% I WEIGHT, Ibf / cu. ft. I ~ LAB ID. ~ NO. I DESCRIPTION OF MATERIAL 

5 i 27450583 SAND WIGRAVEL, TRACE SILT i ON SITE 1 10.0 1 126.0 I ~ 1 5 5 7 - B  i 

Comments: BID #9 
* DATUM TOPOGRAPHIC 

TESTS REPORTED HEREIN ARE tNDlCATlVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO DTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED- 

Distribution : CLIENT - (3) NOV 2 0 1995 

GREIER,  INC. 
AMERICAN ASPHALT 81 GRADING ( 2 )  

REVIEWED BY 
~ 



Western 
Technologies 
Inc. 
The Quality People 

S G 1 9 5 5  

119.9 
117.5 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

0.0 1 
0.0 1 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

3 I TEST LOCATION, VERTICAL 1 
Depth, ft. Elevation Approximate Fill MATERIAL TESTED TEST LOCATION, HORIZONTAL i TEST 

NO. 

Client GREINER, INC., SOUTHWEST 
, ATTN: KEN SMITH 

3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

I 

Date of Report 11 -1 3-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450583-1 5 
Authorized By KEN SMITH Date 1 1-06-95 

Tested By P. LLEWELLYNlWT Date 1 1-06-95 

j 501 , STA. 4+00, 10' LEFT OF CENTERLINE ! 6.0 

Client GREINER, INC., SOUTHWEST 
Project: 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

1081 .O EMBANKMENT FILL 

Gauge - 

I 

TEST 
NO. 

, OPTIMUM I MAXIMUM DRY UNIT 
MOISTURE,% I WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL EVENT/ I 

501 
502 
503 
504 
505 
506 

TEST METHOD 1 

Make TROXLER Model 3430 Serial No. 24742 Standard Count: 
IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS \ COMPACTION 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

6.8 
7 .O 
7.2 
7.6 
7 .O 
7.3 

Dry Unit 
Weight Oversize 

Ibf / cu. ft. 1 % ~ 

I Maximum Dry i Optimum 
ID Unit Weight Moisture Maxi%: Dry 

j Ibf / cu. ft. / % I  Unit Weight 

2 93 
2 

2 j 128.5 ' 7.5 1 96 
2 I 128.5 ~ 7.5 I 96 

Unit Weight 3089 H20 618 
I 

REQUIREMENTS 

Moisture 
% 

Compaction 
% 

95 
95 
95 
95 
95 
95 

ONFORMANCE 1 
INDICATED I 

NO j 
NO 
YES 
YES I 
YES 1 

YES I 
I 

I 
I 

3 2 \ 27450485 1 SAND WIGRAVEL, TRACE SILT i STA 4 + 0 5 , 1 5  RT OF CL 1 7.5 j 128.5 1 D1557-C j 
I 

I 1 I 
I 

I 1 I I I I ! 
Comments: BID #9 

* DATUM TOPOGRAPHIC 

+CEIWQ 
Distribution : CLIENT - (3) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN Wl AND 
CLIENT Wl WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPFUATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED 

AMERICAN ASPHALT GRADIN#@/ 1 6 1995 

GREINER, INC. 
REVIEWED BY 



Greiner, Inc. 
3650 South Point8 Circle, #203 

TEST 
No. 

132 

133 

Laughtin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

DATUSHIFT LOCATION OF TEST HOLE 

11/08/95 N 

1 1 /08/95 N 

25' LT OF CENTERLINE, STATION 22+00 (RETEST A.M.) 

20' LT OF CENTERLINE, STATION 9+00 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

134 

135 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 11/08/95 

1 1/08/95 N 25' LT OF CENTERLINE, STATION 5+00 10692 

11/08/95 N 10725 30' RT OF CENTERLINE, STATION 17+50 (RETEST A.M.) 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

TEST 
No. 

REVIEWED BY: KEN SMITH, P.E. k 

OPTIM. MAX. DRY IN -P LAC E 
MOIST. DENSITY CHARACTERISTICS 

DRYDENSKY (PCF) I % ( P W  MOISTURE 
% .  

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

1 RELATIVE 
COMPACTION 

WITHIN 
SPECS 

3 

ELEVATION 

10765 

133 7.5 128.5 4.2 125.3 98 YES 

1 34 

135 

7.5 128.5 ? 121.8 95 YES 

7.5 128.5 8.4 121.7 95 YES 

132 I 7.5 I . 128.5 I 4.0 126.9 99 I YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

. .. ... .. ...~ ... . -. . ..~ .. -. . . ... .- . . . . . . . . . . . . ~ _.. .- . . -. .. . .- ... -. . .. .. . ... ... ~ 

~~~ ~ 



~ 
~- 

0 2 :  t .?LL F U L L  'CLI\!C- - 
SOIL / AGGREGATE FIELD UNIT WElGHT TESTS 

NUCLEAR METHOD 
PROCEDURE / SPECIFICATIONS Job No. Page -of 

In-Place Unit Weight: c] ASTM D2922 0 AASHTO T238 0 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 Tested By WdT- Date 11.8 

Event / Invoice No. 

Authorized By 

Lab No. 

Date a In-PlaceMoisture 96: 0 ASTMD3017 0 AASHTOT239 0 AASHTOT217 

Visual Soil Classification per ASTM 02488 Test Locations Designated 8y Date 

S 
I 
T ,  
Y 

4 1271 Br '1F. 1240 counts 

(31 CountAverage 

Density Ratio 

/?a 

I 

U 
R 
E 

I Optimum Moisture (Lab), % of Dry Unit Weisht I 7 . 5  I 7-13 I 7.- I 7,s I 

~~ 

74- 77 I? 7 /3/ Counts 

(4) CountAverage 4 
Moisture Ratio 

7 9 6  I /7A 6 I 128.6 I 

13. 9090 minimum required 
14. __minimum required 
15. Specification Unknown 20.  
16. Moisture Specifmtion t Datum 

Tesr Locations Shown on 

5. Trench Backfill 
E. Pipe Bedding 
7. Embankment Fill 
8. Be,ow Bottom 17. 
9. Above Footing Bottom 'Ite 'Ian 

10. 
REVIEWED BY 286 993 WTI 

~ 2% .. -- ~ 

(5) Wet Unitweight. Ibf/cu. ft. from CalibrationChartor Readout 4 
(6) Water, Ibf/cu ft. fromCalibrationChartor Readout 

131.9 130, c-, 137.G 131.9 
- -  



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST DATEISHIFT LOCATION OF TEST HOLE 
No. 

128 1 1 /07/95 N 3 0  RT OF CENTERLINE, STATION 9+00 

129 1 1/07/95 N 25' LT OF CENTERLINE. STATION 1 O+OO 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

10735 

10735 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

130 

131 

LOCATION: IAUGHLIN, NEVADA DATE OF TEST: 11 /07/95 

11/07/95 N 30' LT OF CENTERLINE, STATION 21 +00 10735 

11/07/95 N 40' RT OF CENTERLINE, STATION 11+50 10745 

REVIEWED BY: KEN SMITH, 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

TEST 
No. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 16 SERIAL No. 11044 

OPTIM. MAX. DRY IN-PLACE RELATWE WITHIN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

O/O ( P W  MOISTURE DRY DENSITY ? 
% (PCF) 

I 

I I I I I I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON C A  

PR( 

I 

U 
R 
E 

_ _ _ _  - ~ ~~ 

*L - FULL 'L'LMC- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Job No. Page .-of - ZEDURE / SPECIFICATIONS 

Counts 1I I P 6  02 
/ / I  

(41 CountAverage 1 
Moisture Ratio 

- 

Eventllnvoice No. Lab No. 

Authorized By Date 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 e In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 

Tested 0y WklT Date / I  -7- 9 4  Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 
Test Locations Designated By Date Visual SoiJClassification per ASTM 02488 

3 Wet Unit Weight, Ibf /cu. ft. from Calibration Chart or Readout 132.6 
3 Water, Jbf/cu. ft. fromCaJibration Chart or Readout 

IpecificGravityof +No 4 Material Assumed 0 Tested 4 
71 Wetweight of Sample, Ibf 

I 
1 

1 

- 

124.3 1h.6 129.3 

1 

While - file After Processing Final Report; Yellow - Preliminary Field Copy. Subject To Review 

4. Structure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8. Below Footing Botrom 
9. Above Footing Bottom 

11. 100% minimum required 
12. 95% minimum required 
13. 90% minimum required 
14 __minimum required 
15. Specification Unknown 
16. Moisture Specification 
17. Test Locations Shown on 

Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 AASHTO T99 METHOD 

19. 

20. 
t Datum 4 

Unitweight: a ASTM 01557 0 AASHTOT180 O A  0 6  o c  0 0  



Grelner, Inc. 
3650 South Pointe Circle, #203 

TEST 
NO. 

125 

126 

127 

FIELD DENSITY TESTS SUMMARY 

DATUSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

1 1/06/95 N 40' RT OF CENTERLINE, STATION 8+50 10752 

1 1 /06/95 N 30' RT OF CENTERLINE, STATION 20+50 10702 

1 1 /06/95 N 30' LT OF CENTERLINE, STATION 21+00 10702 

PROJECT: HlKO SPRIFSS WASH DETENTION BASIN BID NO. 3476-94 

TEST 
No. 

1 25 

LOCATION: LAUG HLlN , NEVADA DATE OF TEST: 11/06/95 

OPTIM. MAX. DRY IN-PLACE RELATIVE 
MOIST. DENSITY CHARACTERISTICS COMPACTION 

Yo (PCF) MOISTURE DRY DENSITY 

7.5 128.5 9.0 122.3 95 

% PCF) 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. Qb 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

I 26 7.5 128.5 5.8 122.1 95 

127 7.5 128.5 7 .O 123.7 96 

WlTHlN 
SPECS 

7 

YES -1 
YES I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



Ut' ,.CALL k u LL L LCIC- - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE/ SPECIFICATIONS Job NO. Page -of __ 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 0 
In-Place Moisture %: ASTM 0301 7 AASHTO T239 AASHTO T217 
Rock Correction: 0 ASTM D4718 0 AASHTO T224 0 Tested By ut(-r- Date 11-6 -95 

Eventllnvoice No. 

Authorized By 

Lab No. 

Date 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

U 
R 
E 

92 Counts 
1 

(4) CountAverage 4 
Moisture Ratio 

5) WetUnitWeight. Ibf/cu.ft. fromCalibrationChartorReadout 4 133 .e 
6) Water. Ibf/cu. ft. fromCalibrationChanor Readout 

jpecificGravityof +No. 4 Material 0 Assumed 0 Tested 4 
71 Wetweight of Sample, Ibf 4 

~ ~~~~~ 

8) Wetweight of +No. 4 Material 

I7,q. [ 

White - File After Processing Final Report; Yellow- Preliminary Field Copy. Subject To Review 

'Circle 1. 
Applicable 2. 

Data 3. 

5.  
I 4. 

6. 
7. 
8. 
9. 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 100% minimum required 
12. 95% minimum required 
13. 90% minimurn required 
14 -minimum required 
15. Specification Unknown 
16. Moisture Specification 
17 Test Locations Shownon 

Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 

19. 
20. ' 

t Datum f 

UnitWelght: 0 ASTM 01557 AASHTOT180 O A  0 6  oc 0 0  



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 n FAX: (702) 298-0219 

_ _ _ _ _ _ _ _ _ _ _ ~  

FIELD DENSITY TESTS SUMMARY 
e 

LOCATION OF TEST HOLE 

30' RT OF CENTERLINE. STATION 20+00 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

TEST 
ELEVATION 

1069+ 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 11/03/95 

10' LT OF CENTERLINE, STATION 17+00 

1 0  LT OF CENTERLINE, STATION 16+00 

4 0  RT OF CENTERLINE, STATION 18+00 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

10655 

10662 

10682 

REVIEWED BY: KEN SMITH, P.E. Qi 

TEST 
No. 

121 

122 

123 

124 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11044 

OPTIM. MAX. DRY IN-PLACE RELATIVE W H I N  
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% ( P W  
MOISTURE DRY DENSITY ? % (PCF) 

7.5 128.5 6.9 122.1 95 YES 

7.5 128.5 5.8 121.5 95 YES 

7.5 128.5 4.8 123.3 96 YES 

7.5 128.5 4.2 121 .? 95 YES 

TEST 1 DATUSHIFT 
No. 

121 I 11/03/95 N 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW e File 



ON LALL ~ U L L  LLriC- - .-. 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE / SPECIFICATIONS Job No. - Page-of- 

Event / Invoice No. Lab No. 

Authorized By Date 
In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 Tested& Uft Date 11-3 -96 
0 In-Place Moisture %. 0 ASTM 03017 0 AASHTOT239 0 AASHTOT217 

Test Locations Designated BY Date Visual Soil Classification per ASTM 02488 

Depth of Fill 

Probe Depth 8 " €3 " 8 '' e' 
D 
5 ,  E Counts 131 e 1396 137 0 /q6fl 

*Circle 
Applicable 

Data 

1. 
2 .  
3. 
4. 
5. 
6. 
7. 
8. 
9. 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy. Subject To Review 

Su bgr ad e 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

1 1 .  
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

___minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 

19. 
20. 
t Datum f 

Unitweight: 0 ASTM 01557 0 AASHTOTlEO O A  OB a c  0 0  



Western 
Technologies 
Inc. 

107  1 .O 
107  1 .O 
107  1 .O 
1078.0 

The Q u ~ t y  People 
Since 1955 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

I 
DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

2 j 27450485 
I ! 

j SAND WIGRAVEL. TRACE SILT STA 4-+05,15' RT OF CL 

! 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

OPTIMUM MAXIMUM DRY UNIT TEST METHOE 
WEIGHT, Ibf I cu. ft. 

7.5 1 128.5 ' D1557-C 
, MOISTURE.% 

Date of Report 1 1-08-95 
Job No. 2745JC249 Page 1 of 1 

Eventtlnvoice No. 27450583-14 
Authorized By KEN SMITH Date 11 -03-95 

Tested By P. LLEWELLYNWT Date 11 -03-95 

Client GREINER, INC., SOUTHW'EST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H 20 61 8 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM D3017 

I IN-PLACE CHARACTERISTICS 
I 

Hole 1 Moisture 
Volume 1 % of DW 
cu. ft. t Unit Weight 

49 5 
496 
497 
498 
499 
500 

'7.2 
7.5 
7.5 
7.8 
5.0 
4.9 

Dry Unit 
Weight 

Ibf I cu. ft. 

123.6 
122.1 
123.1 
122.8 
116.0 
114.9 

1 LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 
I I I I 
I ! Maximum Dry Optimum 1 % of i 

hersize I ID Unit Weight 1 Moisture I Maximum Dry 1 Moisture 
% i  i Ibf I cu. ft. ~ % j Unit Weight 1 % 

0.0 
0 .o 
0 .o 
0 .o 
0.0 
0 .o 

128.5 
2 i 128.5 

2 1 128.5 
2 I 128.5 

2 i 128.5 

I 
! I 
I 

7.5 9 6  

7.5 ~ 96 
7.5 j 96 

7.5 1 89 

7.5 1 9 5  

7.5 i 90 

I 
TEST LOCATI 

!Approximate Fill 
nrnth f t  

TEST LOCATION, HORIZONTAL i TEST i NO. I 

\ STA. 10+00,25' LEFT OF CENTERLINE I ::: ; STA. 13 + 50, 50' RIGHT OF CENTERLINE 
1497 j STA. 16+50,40' LEFT OF CENTERLINE 
1498 [ STA. 22 +OO, 25' RIGHT OF CENTERLINE 
499 I USGS GAUGE VAULT TRENCH, STA. 14+00 
500 1 USGS GAUGE VAULT TRENCH, STA. 12 + 50 

1 

i 
I 

! I  

I !  I 

7 1  .O 
71  .O 
7 1  .O 
13.0 
I .o 
1 .o 

VERTICAL 
Elevation 1 

Compaction 
% 

9 5  
9 5  
9 5  
9 5  
9 5  
9 5  

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
NO 
NO 

MATERIAL TESTED 

~~~~ 

Comments: BID # 9  

*=EWQ 
* DATUM TOPOGRAPHIC 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AN0  REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

Distribution : CLIENT - (3) NOV 9 1995 
AMERICAN ASPHALT 81 GRADING (2) 

402 093 WT' 



11/02/95 N 

1 1/02/95 N 

11/02/95 N 

30 RT OF CENTERLINE, STATlON 8+50 

20  LT OF CENTERLINE, STATION 9+00 

40' LT OF CENTERLINE, STATION 17+50 

TEST 
No. 

OPTIM. MAX. DRY 
MOIST. DENSITY 

% (PCF) 

RELATNE 
COMPACTION 

WITHIN 
SPECS 

? 

5.8 122.1 95 YES 

Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 e 

FIELD DENSITY TESTS SUMMA 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

DATE OF TEST: 11/02/95 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34116 SERIAL No. 11044 

TEST 
No. 

DATUSHIFT I LOCATION OF TEST HOLE I TEST 
ELEVATION 

118 10662 I 
119 1066% I 

10665 

__1 120 

a 
I N-P LAC E 

CHARACTERISTICS 
MOISTURE DRY DENSITY 

% (PCF) 

I 118 I 7.5 I 128.5 6.4 122.3 95 I YES 

I 119 I 7.5 I 128.5 7.7 121.8 95 I YES 

128.5 I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



L A ' . L  LALYC- . -  
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE/ SPECIFICATIONS Job No. Page -.-...-of __ 

In-Place Unit Weight: 0 ASTM 02922 0 MSHTO T238 0 
InPlace Moisture 9'0: ASTM 0301 7 0 MSHTOT239 0 AASHTO T217 

Rock Correction: 0 ASTM D4718 AASHTO T224 0 Tested& UDfT Date 1l*z*q5 

Eventllnvoice No. 

Authorized By 

Lab No. 

Date 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

rsz 1% 5 Counts 
S 
I (3) CountAverage 
T 
Y 

Density Ratio 

10 5 123 I ...... 
Counts 

(4) CountAverage 4 I 

U 
R Moisture Ratio 
E 

51 Wet Unitweight. Ibf /cu. ft. from Calibration Chart or Readout 

6) Water. Ibf/cu. ft. from Calibration Chart or Readout 

jpecificGravityof +No. 4 Material 0 Assumed [7 Tested 4 
71 Wetweight of Sample, Ibf 1 

81 WetWeiaht of +No. 4 Material 

130.! I 3  1.2 12B.Z _- 

--- 

3ptimum Moisture (Lab). % of Dw Unit Weiaht " I 7 . 4  I 7.5 I 795 I I 

11 1 Ow Unit Weiaht. Ibf/cu. ft. Readout or (51 

'Circle 
Applicable 0 Data ) 1. 

, 2 .  
3. 
4. 
5 .  
6. 
7. 
0. 
9. 

10. 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

1 1 .  
12. 
13. 

14. 
15. 
16. 
17. 

100% minimum required 18. Maximum Dry 0 ASTM D698 AASHTO T99 METHOD 
95% minimum required Unit Weight: ASTM 01557 0 AASHTOT180 O A  RE oc 0 0  
90% minimum required 

___minimum required 
Specification Unknown 20.  - 
Moisture Specification t Datum J 

Test Locations Shown on 
Accompanying Site Plan 

19. 

n 

AEVIEWED 8Y 
Western Technologies Inc. 

__ - _ _  _ _ _ _  __ - 



Western 
Technologies 
Inc. 
The Qua& People 

Since 1955 

i TEST 

1 5 1  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

I TEST LOCATION, VERTICAL I 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

~~ 

Date of Rep ?rt 1 1-08-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450583-1 3 
Authorized ByKEN SMITH Date 11 -02-95 

Tested By P. LLEWELLYNNT Date 1 1-02-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gaune : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H7O 618 

IN-PLACE CHARACTERISTICS ! 

Tig ! Hole ' Moisture 
I Volume % of Dry i cu. ft. I Unit Weight 

487 
488 
489 
490 

7 .O 
6.8 
7.3 
7.5 

Dry Unit 
Weight 

Ibf / cu. ft. 

123.1 
124.9 
122.4 
122.2 

) v e r s i L e 
% 

__ 
0.0 
0.0 
0.0 
0 .o 

LAB CHARACTERISTICS REQUIREMENTS 1 Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

2 i 128.5 

2 i 128.5 
2 I 128.5 
2 1 128.5 

I 

I 

Optimum 1 % of 
Moisture I Maximum Dry ' Moisture 

% I Unit Weight 1 % 

7.5 1 96 
7.5 ~ 97 
7.5 , 95 
7.5 95 

Compaction 
% 

95 
95 
95 
95 

I ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

I 1488 
,489 
I490 

I 
I 

I 
I 

I 

STA. 13 + 50, 30' RIGHT OF CENTERLINE 
STA. 15 + 50,40' RIGHT OF CENTERLINE 
STA. 16 + 50, 20' LEFT OF CENTERLINE 

~ 

SOURCE OF MATERIAL i LAB ID' I 
~ 2 127450485 j SAND W/GRAVEL, TRACE SILT : STA 4+05, 15' RT OF CL 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

~ OPTIMUM 
! MOISTURE,% 

i MAXIMUM DRY UNIT j TEST METHOD 1 
WEIGHT, Ibf / cu. ft. ~ 

i 01557-C 1 I 
1 

DESCRIPTION OF MATERIAL EVENT/ ' 
INVOICE NO. 

I I 
i i 

I 

I i j 
Comments: BID #9 

FECE 1 VE 0 DATUM TOPOGRAPHIC 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED 

Distribution : CLIENT - (3) NOV 9 1995 
AMERICAN ASPHALT & GRADING (2) 

GREINER, INC. OR INTENDED 

REVIEWED BY CORWIN ANDEREGG 
q r a q n m ~  _ - -  row m ni CI . - -.- - -  402 093 WTI 



. 

TEST 
No. 

115 

Greiner, Inc. 
3650 South Pointe Circle, #203 

DATUSHIFT LOCATION OF TEST HOLE TEST 
ELEVATlON 

11/01/95 N 40' LT OF CENTERLINE, STATION 11 +00 10662 

Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

117 

FIELD DENSITY TESTS SUMMARY 

11/01/95 N 40' LT OF CENTERLINE, STATION 18+00 10635 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11 044 

DATE OF TEST: 11101/95 

x% REVIEWED BY: KEN SMITH, P.E. 

TEST 
No. 

OPTIM. MAX. DRY 
MOIST. DENSITY 

% (PCF) 

116 t 11/01/95 N t 20' LT OF CENTERLINE. STATION 15+50 I 10652 

115 

116 

117 

7.5 128.5 

7.5 128.5 

7.5 128.5 

IN-PUCE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

7.3 122.2 

8.4 122.5 

5.6 123.5 

RELATIVE 
COMPACTION 

95 

95 

96 

~ ~ 

WITHIN 
SPECS 

7 

YES 

YES 

YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

. - . .... -. . - -. .. . ... . ..~ .... ... .- - . . . .. - .. . .~ . . ... . .. . .- - . . . .- 



- - _  

CALL- PULL LLL'IL- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -of 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 Event/lnvoice No. 

Authorized By 

Lab No. 

Date 0 In-Place Moisture %: 0 ASTM 03017 0 AASHTOT239 0 AASHTOT217 

Rock Correction: 0 ASTM 0471 8 AASHTO T224 a Tested By (1 I& Date I f - /  -?5 c 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

8 *' Probe Depth 

orizontal Location ofTest Hole 

8' 8" 
- 
D 
E 
N 
S 
I 
T 
Y 

M 
0 

1 
S 
T 
U 
A 
E 

- 

- 

Cwnts 

(3) Count Average 

Density Ratio 4 
counts I I I  
(4) Count Average 4 
Moisture Ratio 

1232 I3 (7 

132 ci'3 

15) WetUnitWeight, Ibf/cu. ft. fromCalibrationChartorReadout 4 131. I 
16) Water, Ibflcu. ft.fromCalibrationChanor Readout 

SpecificGravityof +No. 4 Material 0 Assumed 0 Tested 4 

t32.8 13e.+ 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy. Subject To Review 

11. 100Yo minimum required 18. Maximum Dry c] ASTM 0698 0 AASHTO T99 METHOD 
2. Subbase Fil l 1 2 .  95% minimum required 

19. 
13. 90Y0 minimum required 
14. ___minimum required 
15. Specification Unknown *'. 5. Trench Backfill 

6. Pipe Bedding 16. Moisture Specification t Datum I 7. Embankment Fill 
8, Footing Bottom 17. Test Locations Shown on 
9. Above Footing Bottom 

Unitweight: 0 ASTM 01557 0 AASHTOT180 O A  O B  OC 0 0  

Accompanying Site Plan 

286 693 WTI 
rev 2/95 

10. 
Western Technologies Inc. REVIEWEDBY 



Western 
Technologies Bullhead Clty, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS The Qudity People 
S i G 1 9 5 5  

(FIELD DENSITY) 

Ibf / cu. ft. 

Client GREIYER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

! TEST LOCATION, VERTICAL 
Depth, f t  Elevation Approximate Fill TEST LOCATION, HORIZONTAL I TEST I 13 

483 1 STA. 10 + 50, I O '  LEFT OF CENTERLINE 1 67.0 1 1067.0 

Date of Report 11 -08-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450583-1 2 
Authorized By KEN SMITH Date 11 -01 -95 

Tested By P. LLEWELLYNWT Date 11 -01 -95 

I 

EMBANKMENT FILL I 
MATERIAL TESTED 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN. NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

MAXIMUM DRY UNIT 
WEIGHT, Ibt / cu. ft. 

Gauae : Make TROXLER Model 3430 

TEST METHOD j 
I 

TEST 
NO. 

__ 
483 
484 
485 
486 

Serial No. 24742 Standard Count: Unit Weiaht 3082 H 7 0  61 8 
IN-PLACE CHARACTERISTICS 

~~ 

I 
Hole I Moisture 

Volume 1 % of Dry 
cu. ft. 1 Unit Weight ' 7.2 

7.8 ' 6.9 

! 

I 
I 

Dry Unit 
Weight 

Ibf / cu. ft. 

123.7 
123.2 
122.8 
122.5 

hersize 
% 

__ 
0 .o 
0.0 
0.0 
0.0 

LAB CHARACTERISTICS 1 COMPACTION 
___+ 
0pt;um I % o f  
Moisture Maximum Dry 

Unit Weight 

7.5 I 9 6  

7.5 ' i 9 6  
7.5 j 9 6  

7.5 ~ 9 5  

i 
I 

-~ 

Moisture 
% 

REQUIREMENTS 

Compaction 
% 

9 5  
9 5  
9 5  
9 5  

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

I484 1 STA. 13+ 50,30' RIGHT OF CENTERLINE 
~ 485 1 STA. 17+00, 70' LEFT OF CENTERLINE 
~ 486 ~ STA. 21 +OO, 10' RIGHT OF CENTERLINE 
i ! j  
! ! 
~ I 
' I  ! 
i l  ! 

EMBANKMENT FILL 
EMBANKMENT FILL 

: 

~ 

~ 

8.0 j 1073.0 I EMBANKMENTFILL 
I 
I 

I 
I 

LABORATORY DATA & COMPACTION CHARACTERISTICS 1 
I 1 OPTIMUM 

I 
j 
1 

Comments: BID # 9  

I MOISTURE,% DESCRIPTION OF MATERlAL SOURCE OF MATERIAL EVENT/ ' j INVOICE NO. ~ 

i 2 \ 27450485 1 SAND WIGRAVEL, TRACE SILT 1 STA 4+05, 15' RT OF CL 1 7.5  

i 
I I 

i 

i ! 

DATUM TOPOGRAPHIC 

128.5 D1557-C 1 
I 
I 

I 

i 

-40.2 

OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED 

REVIEWED BY 
-1M-T 



Greiner, inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

112 

113 

114 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

DATWSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

10/31/95 N 40' RT OF CENTERLINE, STATION 9+00 10612 

10/31/95 N 40' RT OF CENTERLINE, STATION 13+00 10635 

10/31/95 N 40' RT OF CENTERLINE, STATION 16+00 10622 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 10/31/95 

TEST 
No. 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. 

OPTIM. 
MOIST. 

% 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

~ 

114 

I 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

128.5 

~ 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

3.6 127.0 

7.1 126.3 

7.2 124.2 

GzqiGiT 
COMPACTION SPECS 

99 I YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL FULL 'L'iric- - 
SOIL 1 AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Page -of - PROCEDURE I SPECIFICATIONS Job No. 

Event/lnvoice No. Lab No. 

Authorized By Date 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTOT238 0 

0 ASTM 0471 8 0 AASHTO T224 0 
@ In-Place Moisture 96: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 

Tested By i- Date fa - 3&-QS L d f l  Rock Correction: 

Test Locations Designated By Date Visual Soil Classification per ASTM 02488 

I 

F 

~ 

Counts 7Q I1 9 irq 
I 

U 
R Moisture Ratio 
E 

(4) CountAverage 1 

5) Wet Unitweight. Ibf/cu. ft. fromCalibrationChartor Readout 4 131.1 r35.3 IS?. 
61 Water, Ibflcu. ft. fromCalibrationChartor Readout 

SpecificGravityof +No. 4 Material 0 Assumed 0 Tested 4 
171 WetWeight of Sample, Ibf 

81 WetWeiaht of +No. 4Material 
4 

*Circle 
Applicable 

Data 

1. 
2 .  
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Subgrade 
Subbase Fil l 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
8dOW Footrng Bottom 
Above Footing Bottom 

11. 
12. 
13. 

14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum requrred 

- minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM 0698 AASHTO T99 METHOD 

19. 
20. 
t Datum i 

UnltWelght: 0 ASTM D1557 0 AASHTST180 O A  O B  oc 0 0  

10 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

TEST 
NO. 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

IN-PLACE CHARACTERISTICS 

Hole Moisture 1 Dry Unit 

cu. ft. ! Unit Weight Ibf I cu. ft. 1 % 
Volume j % of Dry Weight I Oversize 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

1065.0 

Date of Report 11 -08-95 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 Page 1 of 1 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 10-31-95 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYNWT Date 10-31-95 

Eventllnvoice No. 27450583-1 1 

EMBANKMENT FILL 1 
! 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

! 

479 
480 
48 1 
482 

__ 
TEST 
NO. 

479 
480 
48 1 
482 

1 7.0 I 122.5 1 0.0 : 6.5 ! 124.1 0.0 
' 6.8 123.1 1 0.0 
i 7.2 1 123.5 1 0.0 

1 I 

1 

Serial No. 24742 Standard Count: Unit Weight 3082 H 2 0  61 8 
LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS i MaximumDry Optimum % of I 

ID Unit Weight Moisture Maximum Dry 1 Moisture 
1 Ibf I CU. ft. I % 1 Unit Weight , % 

I 

2 i 128.5 1 7.5 I 95 
2 128.5 7.5 1 97 ~ 

2 128.5 : 7.5 I 96 1 
2 1 128.5 ~ 7.5 1 96 1 

I I I 1 
I 

i 
i I 

i i 
I I i 

I 1 1  
i 

I 

' TESTLOCATI 
TEST LOCATION, HORIZONTAL /Approximate Fill 1 Depth, ft. 

I 1 65.0 STA. 7 + 00,30'  RIGHT OF CENTERLINE 
STA. 11 +OO, 55' LEFT OF CENTERLINE ~ 65.0 
STA. 14+ 50, 40' LEFT OF CENTERLINE 1 65.0 
STA. 18 + 00,35'  RIGHT OF CENTERLINE \ 45.0 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

95 
95 
95 
95 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

I 
i 
! 

I 
I I 
I : OPTIMUM MAXIMUM DRY UNIT 1 MOISTURE,% TEST METHOD WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ' EVENT/ 1 LAB ID' 1 

' 2 27450485 SAND WIGRAVEL, TRACE SILT STA 4+05, 15 '  RT OF CL \ 7.5 128.5 D1557-C I 
INVOICE NO. 

i 

Comments: BID #9 
DATUM TOPOGRAPHIC 

@J=L'Et, 

GREINER, INC. 

TESTS REWRTED HEREIN ARE lNDlCATlVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRAMS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0  JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. 
OR REPRESEMATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. F\""RANTy' 

CORWIN ANDEREGG __ _ _  - REVIEWED BY 
- -  

e *.=e..-" - . ~ 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

hersize 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

ID 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Optimum 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

% of i 

Date of Report 11 -07-95 

Eventllnvoice No. 27450583-6 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-30-95 
Tested By J. WADDELLMlT Date 10-30-95 

Moisture I Maximum Dry 
% ' Unit Weight 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

Moisture 
% 

iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3073 H20 616 

I ' OPTIMUM 
MOISTURE,% SOURCE OF MATERIAL j 

, , STA 4+05, 15' RT OF CL 

I i 
I 

DESCRIPTION OF MATERIAL ' EVENT/ \ LAB ID' 1 LNVOICE NO. ~ 

7 2 ~ 27450485 1 SAND WIGRAVEL, TRACE SILT i 7.5 
~ I 
j I 

I IN-PUCE CHARACTERISTICS 

MAXIMUM DRY UNIT TEST METHOD 1 
WEIGHT, Ibf I CU. ft. I 

128.5 ~ D1557-C i 
! 

1 

% of Dry 

I I 

475 
476 
477 
478 

6.8 
5.4 
5.5 
6.0 

Dry Unit 
Weight 

Ibf I cu. ft. 

122.2 
122.1 
122.4 
123.3 

1 LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 

TEST LOCATION, HORIZONTAL 

STA. 12 + 00, 30' LEFT OF CENTERLINE 
STA. 14+00, 50' RIGHT OF CENTERLINE 
STA. 16 + 00, 50' RIGHT OF CENTERLINE 
STA. 18+45,90' RIGHT OF CENTERLINE 

TEST LOCA 
pproximate F 

Depth, ft. 

63 .O 
63 .O 
63.0 
63.0 

_ _ .  

Compaction 
YO 

95 
95 
95 
95 

1. VERTICAL 
Elevation 

1063.0 
1063.0 
1063.0 
1063.0 

- 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

TESTS REWmED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W l  AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMlLARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED 

MKI 8 1995 Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRAD1 

OR INTENDED GREINEf?, INC. 
-- REVIEWED BY CORWIN ANDEREGG 

_ -  - -  - -  - ---  - _ _  - - - . - _ _ _  lSICIIlFn ?ne" n* CN C I  . -  4021p193 W U  -- - -  



Grelner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

109 

Laughlin, Nevada 89029 

FAX: (702) 298-0219 
(702) 298-021 4 

- 

DATUSHIFT LOCATION OF TEST HOLE TEST 
E LEVATION 

10/27/95N 50' RT OF CENTERLINE, STATION 14+00 10622 

FIELD DENSITY TESTS SUMMARY 

111 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

10/27/95N 40' LT OF CENTERLINE, STATION 17+50 10595 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 10/27/95 

TEST 
No. 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 16 SERIAL No. 11 044 

REVIEWED BY: KEN SMITH, P . E B  

OPTIM. 
MOIST. 

% 

1 10 I 10/27/95 N I 30' LT OF CENTERLINE. STATION 8+00 I 1060+ 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

128.5 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

6.8 123.5 

5.2 122.1 

COMPACTION I SPECS 

I '  

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



UN CALL- ~ U L L  LLL'IL- 

SOIL / AGGREGATE FIELD UNiT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -,....-of - 
In-Place Unit Weight: ASTM 02922 0 AASHTO T238 0 
In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 
Rock Correction: 0 ASTM D4718 0 AASHTO T224 0 TestedBy WdT Date 0 -22-93 

Eventllnvoice No. 

Authorized By 

Lab No. 

Date 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

Depth of Fill 
I I I - 

D 
E 
N 
S 
I r 

Y 

M 
0 
I 
S 
T 
U 
R 
E 

- 

- 

Probe Depth %" e'. 6' 
f2 56 13-2 9 I403 Counts 

(3) Count Average 

Density Ratio 

Counts 11 3 T o  71 
I 

(4) Count Average 

Moisture Ratio 

4 
1 

(5) Wet Unitweight. Ibf Icu. ft. fromCalibrationChartor Readout 4 13.q lZB.!J 177 -9 
16) Water, Ibf/cu. ft. from CalibrationChan or Readout 

Specific Gravity of +No. 4 Material 0 Assumed 0 Tested 4 
(71 Wetweight of Sample. Ibf 

~~~ ~ ~ _ _  

181 Wet Weight of +No. 4 Material I I I I 

Optimum Moisture (Lab). 96 of Dry Unitweight 7 $5 I 7*5 I I 

White - File After Processing Final Repon. Yellow - Preliminary Field copy. Sublect To Review 

~ ~ p l ~ c a b l e  2 Subbase Ftll 12 95% minimum required Unit Weight a ASTM 01557 0 AASHTO T180 O A  a 8  a c  0 0  

19 

*Circle 1 Subgrade 11 100% minimurn required 18 Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 

3 EaseCourse 13 90Y0 minimum required 

14 __minimum required 4 Structure Backfill 

15 Specification Unknown 2o - 5 Trench Backfill 

16 Moisture Specitication t Datum 
6 Pipe Bedding 
7 Embankment Fiil 

17 Test Locations Shown on 
9 Above Footing Bottom 

@ Data } 
Accompanying 'Ire 'Ian 

10 
AEVIEWEO B 286 993 WTI Western Technologies Inc 

- .  
rev 2195 



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST DATWSHIFT LOCATION OF TEST HOLE 
No. 

106 10/26/95 N 80' RT OF CENTERLINE, STATION 9+20 

107 10/26/95N 20' LT OF CENTERLINE, STATION 13+50 .p 

108 10/26/95N 70' RT OF CENTERLINE, STATION 16+00 

FIELD DENSITY TESTS SUMMA 

TEST 
ELEVATION 

10592 

10592 

10592 

RY 

1 108 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 10126195 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34118 SERIAL No. 11 044 

REVIEWED BY: KEN SMITH, P . 4  

TEST 
No. 

106 

107 

OPTIM. 
MOIST. 

% 

7.5 

7.5 

7.5 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

128.5 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

4.8 123.7 

5.2 121.5 

8.5 122.5 

1 I 1 I 

COMPACTION IWITHIN SPECS I 

-1 
YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ERTICAL 
Elevation 

1062.0 
1062.0 
1062.0 
1062.0 

MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

i 
I 

I OPTIMUM 
I I MOISTURE,% DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ' EVENT/ 

j 2 127450485 SAND WIGRAVEL, TRACE SILT I STA 4+05,15' RT OF CL 1 7.5 
I 

' INVOICE NO. 

I 
I 

I 

I 
I 

I 

I I 

MAXIMUM DRY UNIT 
WEIGHT, Ibf I cu ft. TEST METHOD I 

128.5 D1557-C 

! 

Western 
Technologies 
Inc. 
The QUI@ People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

REGATE 
3GHT TESTS 
NSITY) 

SOIL / AGC 
FIELD UNIT W 

(FIELD DE 

Date of Report 1 1  -07-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvc?ice No. 27450583-10 
Authorized By KEN SMITH Date 10-27-95 

Tested By P. LLEWELLYNWT Date 10-27-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated-By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H 20 61 8 
I 1 IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION I REQUIREMENTS 

/ MaximumDry 

' Ibf / cu. ft. 
ID I Unit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 
Iversize 

96 
ONFORMANCE 

INOICATEO 
2ptimum ' % of 

Compaction Moisture I Maximum Dry 
X 1 Unit Weight 

% of Dry 
cu. ft. Unit Weight 

__ 
2 
2 
2 
2 

~ 

~ 

I471 
! 472 
473 
I474 

7.2 
7 .O 
6.9 
7.5 

122.0 
123.8 
123.2 
125.3 

0.0 
0.0 
0 .o 
0.0 

__ 
~ 

95 
95 
95 
95 

YES 
YES 
YES 
YES 

128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 

95 
96 
96 
98 

:EST LOCATI 
proximate Fill 
Depth. ft. 

62.0 
62.0 
62.0 
62.0 

-___ 

TEST 
NO. TEST LOCATION, HORIZONTAL 

47 1 
472 
473 
474 

STA. IO + 00,60' LEFT OF CENTERLINE 
STA. 13 + 00,40' RIGHT OF CENTERLINE 

STA. 19 + 00,70'  RIGHT OF CENTERLINE 
STA. 16 + 00, 30' LEFT OF CENTERLINE 

Distribution CLIENT - (3) 
AMERICAN ASPHALT 81 GRADIN@) 8 1995 

GREINER, INC. 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR 1MFi.IED. IS INCLUDED OR INTENDED. I 

REVIEWED BY CORWIN ANDEREGG 



CALL kULL ILCIC- - 
SOIL A G G R E ~ A T E ' F I E L D  UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Job No. Page -of - PROCEDURE/ SPECIFICATIONS 

Event/lnvoice NO. Lab No. 

Date 

In-Place Unit Weight: 0 ASTM 02922 n AASHTO T238 0 

Rock Correction: 0 ASTM D4718 0 AASHTO T224 a Tested By U/BT Date b-2Q *Ci5 
@ In-Place Moisture 96: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 Authorized By 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

lepth of Fill 
h Probe Depth ,* 

Counts 1@P! 3 
D 

S '  
I (31 CountAverage 
T 

I: 1347 - 

Density Ratio 4 
I 

Counts 7 
I '  

u 
R Moisture Ratio 
E 

(4) CountAverage 4 

5) WetUnitWeight, IbfIcu.ft.fromCalibrationChartor Readout 129.6 /7 7.q /%2 .? 
6 )  Water, Ibf/cu. ft. fromCalibrationChartor Readoyt 

SpecificGravityof +No. 4 Material 0 Assumed Tested 4 
7) Wetweight of Sample, Ibf 4 
8 )  Wet Weisht of +No. 4 Matercal 

3ptimum Moisture (Lab), % of Dry Unit Weight I 7.6 I 7.5 I 7.5 I 

Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7 .  
8 .  
9. 

White - File After Processing Final Repon; Yellow - Preliminaw Field Copy, Subject To Review 

Su bgr ade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Botrom 

10. 

11. 
12. 
13. 

14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

__minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry a ASTM D698 AASHTO T99 METHOD 
Unitweight: 0 ASTM D1557 0 AASHTOT180 a A  O B  n c  n o  

19. 
20 

t Da turn f 

Western Technologies Inc. R E V I E W E D B Y C ~ 2 - - - - - - -  



I 

MaximumDry ~ Optimum 1 % of 

Ibf / cu. ft. 
' % 1 Unit Weight 

Unit Weight 1 Moisture j Maximum Dry Moisture Compaction 
I % % 

i 
I 61.0 
i 61.0 

1061.0 
1061.0 

j OPTIMUM I SOURCE OF MATERIAL 1 MOISTURE,% DESCRIPTION OF MATERIAL i LAB Io' 1 INVOICE NO. j MAXIMUM DRY UNIT ' TEST METHOD j 
WEIGHT, Ibf / cu. ft. 

128.5 2 27450485 SAND WIGRAVEL, TRACE SILT ! STA 4+05. 15' RT OF CL 1 7.5 Dl557-C 1 

Western 
Technologies 
Inc. 
The QUxiJy People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 1 SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Date of Report 1 1-1 7-95 

Eventllnvoice No. 27450583-9 
Job No. 2745JC249 Page 1 of 1 

Date 10-26-95 
Tested By P. LLEWELLYNIWT Date 10-26-95 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Location LAUGHLIN, NEVADA J3EWXO- 11 / I  7/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 
Gaugt 
r-- 
I 
i TEST 
, NO. 
I 

/464 
465 

,466 
,467 
1468 * 1;;: 
I 

I 
I 
~ 

TEST 
NO. 
L I 464 
1465 
1466 

~ 467 
468 

Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H7O 618 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS j COMPACTION I REQUIREMENTS 

~ 

hersize 
% 

~ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I 
Hole 

Volume 
cu. ft. 

ID 
Moisture Dry Unit ONFORMANCE 

INDICATE0 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

% Of DN Weight 
Ibf / cu. ft. 

124.9 
122.5 
122.3 
122.0 
125.5 
1 29.4 
130.3 

Jnit Weight 

7.0 
7.5 
6.7 
6.9 
4.6 
5 .O 
4.9 

95 
95 
95 
95 
90 
90 
90 

128.5 1 7.5 ~ 95 
128.5 7.5 95 
128.5 I 7.5 I 95 
137.4 91 
137.4 1 i:i 1 94 
137.4 1 1.0 95 

~ 

i 
1 TEST LOCATION, VERTICAL 
/Approximate Fill , Depth, ft. I Elevation 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
DRAIN ROCK 
DRAIN ROCK 
DRAIN ROCK 

STA. 8 + 50, 20' RIGHT OF CENTERLINE 
STA. 11 + 00, 60' LEFT OF CENTERLINE 
STA. 15 + 00,90' RIGHT OF CENTERLINE 
STA. 16 + 50, 50' LEFT OF CENTERLINE 
STA. 19+00,70' LEFT OF CENTERLINE 

'469 STA. 21 +OO, 40' LEFT OF CENTERLINE I 
j 470 , STA. 22 + 00,35' LEFT OF CENTERLINE 

I 

I 
I 

i 
I I 

! 
I 

I I 1 I 
Comments: BID #9-TEST #464467, BID #IO-TEST 468470 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEAEOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADIN 

GREii'dER, 1NC. 

402093 WTI ~ 



./ 
Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST DATElSHlFT LOCATION OF TEST HOLE 
No. 

102 10/25/95 N 70 RT OF CENTERLINE, STATION 9+50 

103 10/25/95 N 70' RT OF CENTERLINE, STATION 17+00 

104 10/25/95N 20' LT OF CENTERLINE, STATION 16+00 

105 10/25/95 N 20' LT OF CENTERLINE, STATION 11+00 

Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

TEST 
ELEVATION 

10582 

10585 

10582 

10585 

FIELD DENSITY TESTS SUMMARY 

TEST OPTIM. MAX. DRY IN-PLACE RELATIVE 
No. MOIST. DENSITY CHARACTERISTICS COMPACTION 

% (PCF) MOISTURE DRY DENSITY 
% (PCF) 

102 7.5 128.5 5.3 122.0 95 

103 7.5 128.5 7.0 121.6 95 

104 7.5 128.5 4.0 129.4 1 oo+ 
105 7.5 128.5 9.3 121.6 95 

t 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

WITHIN 
SPECS 

7 

YES 

YES 

YES 

YES 

LOCATION: IAUGHLIN, NEVADA DATE OF TEST: 10125195 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. % 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCiIPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIHE- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Job No. Page-of- PROCEDURE I SPECIFICATIONS 
Event/lnvoice No. Lab No. 

Authorized By Date 
In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 

0 ASTM 13471 8 0 AASHTO T224 0 
@ In-Place Moisture % 0 ASTM D3017 0 AASHTO T239 AASHTO 7217 

TestedBy m d  Date D -25.9 5 Rock Correction. 
Test Locations Designated By Date Visual Soil Classification per ASTM 02488 

h p t h  of Fill 

B' Y 
Probe Depth 8 " 81 

D 

S 
I (31 CountAverage 
T .  

N E Counts 4 1397 1332 /cqq E37 

Density Ratio 1 
Counts W f1 e 76  

I le., 

5) Wet Unit Weight, Ibf /cu ft .  from Calibration Chart or Readout 4 178.5 / 3 0 * 2  1% *5 lT7 .t?? 

(4) CountAverage 4 
U 
R Moisture Ratio 
E 

6) Water, Ibf Icu. ft. from Calibration Chart or Readout 

SpecificGravityof +No 4Material Assumed 0 Tested 4 
7 )  Wetweight of Sample, Ibf 4 
8) WetWeiaht of +No 4Material 

'Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

White - File Afrer Processing Final Repon; Yellow - Preliminav Field Copy. Subpct To Review 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

__minimum required 
Specification Unknown 
Moisture Speci fica :ion 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
[7 ASTM 01557 [7 AASHTO TlSO Unit Weight: O A  0 8  ac OD 

19. 
20. 
t Datum i 

10. 
REVIEWED BY 

Western Technologies Inc. 



1 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

i MOISTURE,% 1 WEIGHT, Ibf I cu. ft. I Io' INVOICE NO. ~ 

Western 
Technologies 
Inc. 
The Quality People 

S G 1 9 5 5  

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Date of Report 11 -07-95 

Eventllnvoice No. 27450583-8 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-25-95 
Tested By P. LLEWELLYNNVT Date 10-25-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H20 678 

HlKO SPRlNGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I i j IN-PLACE CHARACTERISTICS REQUIREMENTS 1 LAB CHARACTERISTICS I COMPACTION I 
Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 

I 
hersize 1 ID 

I 

Maximum Dry 1 Optimum 
Unit Weight 1 Moisture 
Ibf / CU. ft. i % 

Maximum Dry Moisture I Compaction 
Unit Weight I % 

I ONFORMANCE 1 
INDICATED , 

7.3 
6.8 
7.2 
7.8 

123.7 
123.1 
122.2 
123.7 

0.0 
0 .o 
0.0 
0.0 

128.5 1 7.5 1 96 
128.5 7.5 96 

95 
95 
95 
95 

YES i 
YES i 
YES 
YES 1 

! 
! 

128.5 i 7.5 
128.5 I 7.5 

95 
96 

I 

~ 

i I 

1 TEST 

2% 
1460 
j 461 
i 

I TESTLOCATI 
TEST LOCATION, HORIZONTAL ~ IApproximate Fill 

1 Depth, ft. 

I ,  VERTICAL 
Elevation 

1060.0 
1060.0 
1060.0 
1060.0 

I , 
i MATERIAL TESTE0 

EMBANKMENT FILL i 
i EMBANKMENT FILL 

EMBANKMENT FILL 
EMBANKMENT FILL 

STA. ? 1 + 00, 50' LEFT OF CENTERLINE 
STA. 13 + 50, 90' RIGHT OF CENTERLINE 

; 60.0 
i 60.0 

60.0 
12.0 

I462 
~ 463 
I 

i 
i 
I 
i 

i 

STA. 15 + 50, 30' LEFT OF CENTELRINE 
STA. 19 + 50,35' RIGHT OF CENTERLINE 

Comments: BID #9 
DATUM TOPOGRAPHIC 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMF'LIEO. IS INCLUDE0 OR INTENDED 

CLIENT - (3) 
AMERICAN ASPHALT & GRAD@&) 8 1995 

GREINER, INC. 
REVIEWED BY 

Distribution 



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

99 

100 

101 

FIELD DENSITY TESTS SUMMARY 

DATElSHlFT LOCATION OF TEST HOLE TEST 
ELEVATION 

10/24/95 N 75' RT OF CENTERLINE, STATION 14+00 10565 

10/24/95N 20' LT OF CENTERLINE, STATION 17+00 . 10565 

10/24/95 N 20' LT OF CENTERLINE, STATION 9+50 10562 

PROJECT: HMO SPRINGS WASH Dc rENTlON BASIN BID NO. 3476-94 

TEST 
No. 

LOCATl ON: LAUGH LIN , NEVADA DATE OF TEST: 10/24/95 

__ 

OPTIM. MAX. DRY I N-P LAC E 
MOIST. DENSITY CHARACTERISTICS 

% (PCF) MOISTURE DRY DENSITY 
% ( P W  

BID ITEM No: 9, EMBANKMENT FILL 

101 

TESTED BY: WOODROW THOMAS, S.E.T. 

7.5 128.5 5.6 124.0 

REVIEWED BY: KEN SMITH, P.E. Q 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

~~ ~ 

99 I 7.5 I 128.5 I 5.0 125.3 

100 I 7.5 I 128.5 I 7.0 122.1 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

COMPACTION lWITHIN SPECS I 

95 I YES I 



ON CALL. ~ U L L  LLCIC- - 
SOIL / AGGREtiAl’ETIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Job No. Page -of PROCEDURE / SPECIFICATIONS 

Event /Invoice No. Lab No. 

Date 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 

Rock Correction: 0 ASTM 0471 8 AASHTO T224 0 TestedBy d r  Date 10 6$-= 
0 In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 Authorized 8y  

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

h of Fill 

Probe Depth 

Counts 1Zc 7 
(31 Count Average 

Density Ratio 4 
Counts pq 

De - 

D 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
u 
R 
E 

- 

- 

8 “ 8“ 
129.5 (290 

l I  4 76 
(4) Count Average 4 
Moisture Ratio 

151 Wet Unit Weight, Ibf/cu. ft. from CalibrationChartor Readout 4 131.6 
16) Water, Ibf/cu. ft. from CalibrationChart or Readout 

SpecificGravityof +No. 4 Material 0 Assumed [11 Tested 4 
I 30.6 1- .9 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy. Subject To Review 

11. 100Z minimum requlred 
12. 95% minimum required 
13. 90Yo minimum required 
14, __ 
15. Specification Unknown 
16. Moisture Specification 
17. Test Locations Shownon 

5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 

Below Footing Bottom 
9. Above Footing Bottom Accompanying Site Plan 

18. Maximum Dry a ASTM D698 0 AASHTO T99 METHOD 
, Unit Weight: 0 ASTM 01557 0 AASHTO T180 O A  OB u c  0 0  
19. 
20. 

t Datum i 

REVIEWED BY Western Technoloaies Inc. 



COMPACTION REQUIREMENTS 

Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

S z 1 9 5 5  

Date of Report 11-07-95 

Event/lnvoice No. 27450583-7 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-24-95 
Tested By P. LLEWELLYNWT Date 10-24-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEhi SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Locat ion 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
LAU G HLIN, NEVADA 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 St? , 

I IN-PLACE CHARACTERISTICS ' I LAB CHARACTERISTICS 

Moisture Dry Unit 
% of Dry Weight 

Unit Weight Ibf I cu. ft. i I 
Maximum Dry Optimum 

Unit Weight Moisture 
Ibf I cu. ft. j % 

ONFORMANCE 
INDICATED 3versize 1 ID % I  Moisture Maximum Dry 

Unit Weight i cu. ft. 
__i___ 
456 7.2 123.9 

7.0 1 122.5 
6.9 122.1 
7.5 j 124.3 

I 
i 

0.0 j 2 
0.0 i 2 

128.5 1 7.5 
128.5 1 7.5 
128.5 ~ 7.5 
128.5 i 7.5 

96 
95 
95 
97 

95  
95  
95 
95 

YES 
YES 
YES 
YES 

457 
458 
459 

2 
2 

0.0 
0.0 

- -~ 
MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

TEST 
NO. __ 

456 
457 
458 
459 

TEST LOCATI' 
pproximate Fill 

Depth, ft. 

58.0 
58.0 
58.0 
58.0 

I. VERTICAL 
Elevation TEST LOCATION, HORIZONTAL 

STA. 10 + 50, 90' LEFT OF CENTERLINE 
STA. 12 + 50, 50' RIGHT OF CENTERLINE 
STA. 15 + 00, 20' LEFT OF CENTERLINE 
STA. 18 + 00,80' RIGHT OF CENTERLINE 

1058.0 
1058.0 
1058.0 
1058.0 

I 
I LABORATORY DATA & COMPACTION CHARACTERISTICS 

I MOISTURE,% WEIGHT, Ibf I cu. ft. 
i 

SAND WIGRAVEL, TRACE SILT i STA 4+05,15*  RT OF CL I 7.5 128.5 D1557-C I 
I 

I I I 

! 2 j27450485 
~ 

I ! I 
Comments: BID #9 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADlN8V2) 8 1995 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEAROVE SFRVlrF9 4ND REPORT WERE PERFORMED 
F YlNTRArT RFTWEEN WT AND 

E APPROPRIATE 
IS RFASnNAFlLV 



Greiner, Inc. 
3650 South Pointe Circle, #203 

* 
TEST 
No. 

96 

97 

98 

Laughlin, Nevada 89029 P 

DATWSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

10/23/95N 70' RT OF CENTERLINE, STATION 9+50 10565 

10/23/95N 50' RT OF CENTERLINE, STATION 14+00 10565 

10/23/95N 70' RT OF CENTERLINE, STATION 17+00 10562 

(702) 298-0214 
FAX: (702) 298-0219 

TEST 
No. 

FIELD DENSITY TESTS SUMMARY 

OPTIM. MAX. DRY 
MOIST. DENSITY 

% (PCF) 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

DATE OF TEST: 10/23/95 

REVIEWED BY: KEN SMITH, P.E. 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
Yo (PCF) 

RELATIVE WITHIN 
COMPACTION SPECS 

? 

5.9 124.5 

96 I 7.5 I 128.5 

97 YES 

128.5 

128.5 

5.5 124.9 I 97 I YES I 
6.5 124.0 I 97 -7 Y E S 1  

DISTRIBUTION: American Asphalt 81 Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

e 



ON CALL - FULL 'L'LMb - 
SOIL / AGGREGAi'E FlELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Job No. Page -of - PROCEDURE/SPECIFICATIONS 

Event/lnvoice No. Lab No. 

Date 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 
In-Place Moisture %: 0 ASTM 03017 0 AASHTOT239 0 AASHTOT217 
Rock Correction: ASTM 0471 8 AASHTO "224 a Tested By c J d r  Date 10 -23 '4.5 
isual Soil Classification per ASTM 02488 

Authorized By 

Test Locations Designated By Date 

iorizontal Location ofTest Hole 

h p t h  of Fill 

ProbeDepth 8 '' 8'' 
D 1 

E Counts 4 1 2 G  1252 12% 
S 

T .  
I (3) CountAverage 

Density Ratio 
I 

(4) CountAverage 
u 
R Moisture Ratio 
E 

5) Wet Unit Weight, Ibf /cu. ft. from Calibration Chart or Readout 4 1m.9 137.0 f 3f .7 

5) Water. Ibf/cu. ft. from Calibrationchart or Readout 

ipecificGravityof +No. 4 Material 0 Assumed 0 Tested 4 
7) Wetweight of Sample, Ibf 

White - File After Processing Final Report; Yellow - Preliminary Field Copy, Subject To Review 

'Circle 1. Subgrade 11 .  100% minimum required 18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 
Applicable 2. Subbase Fil l 12. 95% minimum required Unit Weight: 0 ASTM 01557 0 AASHTC TlSO O A  OB o c  

19. 
3. Base Course 13. 90% minimum required 
4. Structure Backfill 14,  __ required 
5. Trench Backfill 

Data } 
15. SpecificatLon Unknown fi P i m a  R a A A i n n  
16. Moisture Specification tDatum i 

Y. r ,p,.a Y-"Y.',y 

7. Embankment Fill 

9. Above Footing Bottom 
Below Bottom 17. Test Locations Shown on 

Accompanying Site Plan 



TEST LOCATION, HORIZONTAL 
TEST LOCATI 

Approximate Fill 
Depth, ft. 

I 

SAND WIGRAVEL, TRACE SILT j STA 4+05,15' RT OF CL 7.5  128.5 
I I I I 

D1557-C 

Western 
Technologies 
Inc. 
The Q U I @  People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 
I 

Date of Report 10-31-95 

Eventllnvoice No. 27450583-5 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-23-95 
Tested By P. LLEWELLYNWT Date 10-23-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3082 H 7 0  61 8 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I I  IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

Dry Unit 
Weight 

Ibf I cu. ft. 
bversize 

% 
ID 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

ONFORMANCE 
INDICATED 

YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 

Volume % of Dry 
cu. ft. Unit Weight 

Moisture Compaction 
Unit Weight % 

I I 

7.6 
9.6 
7.2 
7.3 
7 .O 
7.5 
6.9 
7.2 

121.9 
123.1 
118.6 
122.8 
122.6 
124.9 
123.3 
122.1 

0.0 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 95 95 
95 
95 
95 
95 
95 
95 
95 

448 
449 
450 
45 1 
452 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

96 
92 
96 
95 
97 
96 
95 

* 
' TEST 1 NO. 

1. VERTICAL 

Elevation 

1056.0 
1056.0 
1056.0 
1056.0 
1056.0 
1056.0 
1059.0 
1061 .O 

MATERIAL TESTED 1 
I 

EMBANKMENT FILL 
EMBANKMENT FILL I 

I EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

EMBANKMENT FILL 

I 

I 
EMBANKMENT FILL I 

EMBANKMENT FILL I 
I 

STA. 10+00,98' LEFT OF CENTERLINE 
STA. 10 + 50,40' RIGHT OF CENTERLINE 
STA. 12+00, 98' RIGHT OF CENTERLINE 
RETEST 450A 
STA. 14+00,75' LEFT OF CENTERLINE 
STA. 17 + 00,85' RIGHT OF CENTERLINE 
STA. 19 + 20, 80' LEFT OF CENTERLINE 
STA. 19 + 75,80' LEFT OF CENTERLINE 

56.0 
56.0 
56.0 
56.0 
56.0 
56.0 
10.0 
7.0 

45 1 
I452 

454 
I455 

. -- 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

' OPTIMUM 
j MOISTURE,% 1 WEIGHT. lbf / cu. ft. 1 1 MAXIMUM DRY UNIT TEST METHOD SOURCE OF MATERIAL EVENT1 i i UE ID. 1 NO, I DESCRIPTION OF MATERIAL 

I i 
I ! I 

Comments: BID #9 
DATUM TOPOGRAPHIC 

NOV 1 1995 
Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

AND 1IME OF TESTING ONLY. THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. /W(ARANTY' 

AMERICAN ASPHALT & GRADING (2) 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

94 

95 

FIELD DENSITY TESTS SUMMARY 

10/20/95N 20' LT OF CENTERLINE, STATION 13+00 10565 

10/20/95N 30' LT OF CENTERLINE, STATION 16+00 10542 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

DATE OF TEST: 10120195 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1B SERIAL No, 11 044 

TEST 
No. 

94 

95 

1 TEST I DATUSHIFT I LOCATION OF TEST HOLE I TEST 1 
No. ELEVATION 

OPTIM. MAX. DRY IN-PLACE RELATIVE WITHIN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% (PCF) MOISTURE DRY DENSITY ? 
% (PCF) 

7.5 128.5 10.4 122.3 95 YES 

7.5 128.5 8.9 121.7 95 YES 

- -  

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 0 File 



UN CALL FULL 'L'iClC- - 
SOIL AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE / SPECIFICATIONS Job No. Page -of - 

In-Place Unit Weight: ASTM D2922 0 AASHTO T238 0 
In-Place Moisture %: 0 ASTM 13301 7 0 AASHTO T239 0 AASHTO T217 

Rock Correction: 

Event/ Invoice No. 

Authorized By 

Tested By 

Lab No. 

Date @ 
CJ &? Date IO.ZQ.95 0 ASTM D4718 0 AASHTO T224 0 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

E \ I 1/49 I730 Counts 
S 
1 (3) CountAverage 
1 1  I \ I  I I I ., I I i ' Density Ratio \ I  
f;' I \I I4 3 I 176 I I Counts 

(4) CountAverage 
U x 
E I \  
51 Wetunitweight, Ibf/cu.ft.fromCalibrationChartor Readout 4 j31& f35. t 132.6 

R Moisture Ratio 

6) Water, Ibf/cu. ft. fromCalibrationChartor Readout 

SpecificGravityof +No 4Material 0 Assumed 0 Tested 4 I 
I71 WetWeight of Sample, Ibf 4 

- 
White - File After Processing Final Report; Yellow - Preliminary Field Copy, Subject To Review 

11. 100% minimum required 
12. 95% minimum required 
13. 90% minimum required 
14. __minimum required 
15. Specification Unknown 
16. Moisture Specification 
17. Test Locations Shown on 

5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 

Bottom 
9. Above Footing Bottom 

Below Accompanying Site Plan 

18. Maximum Dry ASTM D698 0 AASHTO T99 METHOD 
Unitweight: 0 ASTM 01557 0 AASHTOT180 O A  0 6  oc 0 0  

19. 
20. 
t Datum ' 

10. 

Weslern Technologies Inc. 
REVIEWED BY -=%---- 286 093 WTI 

rev 2/95 



Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

95 
95 
95 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

I I 

, 1 
i 

1 
i 

~ 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

i 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 10-31-95 

Eventllnvoice No. 274505834 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-20-95 
Tested By P. LLEWELLYNMT Date 10-20-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3082 H7O 618 
1 I IN-PLACE CHARACTERISTICS 

I440 
1441 
I442 

1444 
j 443 

a 
! 
L 

! NO. 
5 
___ 
I 440 i 441 

Li 442 
I443 

! 447 

i 445 ' 446 

6.7 
6.9 
7.2 
7 .O 
7.4 
7.8 
7.4 
7 .O 

Dry Unit 
Weight 

Ibf / cu. ft. 

123.7 
119.1 
122.2 
122.5 
1 24.4 
122.0 
123.6 
123.1 

__ 

Iversize 
% 

0.0 
0.0 
0 .o 
0.0 
0 .o 
0 .o 
0.0 
0.0 

REQUIREMENTS 1 COMPACTION I LAB CHARACTERISTICS 
I 
! Maximum Dry 

ID Unit Weight 
Ibf / cu. ft. 

2 i 128.5 
2 ~ 128.5 
2 j 128.5 
2 128.5 

128.5 1 128.5 

2 i 128.5 
2 j 128.5 

Moisture 1 Compaction INDICATED 
Optimum 
Moisture Maximum Dry 

Yo 1 Unr:ight 1 % I % 

7.5 1 96 
7.5 ; 93 

7.5 I 95 
7.5 1 95 

7.5 97 

96 
7.5 7.5 1 96 

7.5 ~ 95 

I 
TEST LOCATION, HORIZONTAL 

STA. 11 +OO, 60' RIGHT OF CENTERLINE 
STA. 12 + 50, 98' LEFT OF CENTERLINE 
RETEST 441A 
STA. 14+00, 98' RIGHT OF CENTERLINE 
STA. 15 + 00, 98' LEFT OF CENTERLINE 
STA. 13 + 50, 40' LEFT OF CENTERLINE 
STA. 16+ 50,75'  RlGHT OF CENTERLINE 
STA. 16+00. 98' RIGHT OF CENTERLINE 

j 54.0 
' 54.0 

54.0 
I 54.0 

54.0 1 54.0 
1 54.0 

I 

j 54.e 

1054.0 
1054.0 
1054.0 
1054.0 
1054.0 
1054.0 
1054.0 
1054.0 

YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 

I 
MATERIAL TESTED j 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL I EMBANKMENT FILL 
EMBANKMENT FILL I 

~ 

I 
! 

I 

I 
I 
I 

* DATUM TOPOGRAPHIC 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR WRIED.  IS INCLUDED OR INTENDED. 

Distribution : CLIENT - (3) NOV 1 1995 
AMERICAN ASPHALT & GRADING (2) 

e 
GREINER, INC. 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 

--. 

(702) 298-021 4 
FAX: (702) 298-0219 

TEST 
No. 

91 

92 

93 

FIELD DENSITY TESTS SUMMARY 

DATUSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

10/19/95 N ON CENTERLINE, STATION 10+00 10525 

10/19/95 N 10' LT OF CENTERLINE, STATION 14+50 10635 

10/19/95 N 20' LT OF CENTERLINE, STATION 16+50 1 0425 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

TEST 
No. 

91 

92 

93 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 1011 9/95 

OPTIM. MAX. DRY IN -P LAC E RELATIVE WITHIN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% (PCF) MOISTURE DRY DENSITY 7 
% (PCF) 

7.5 128.5 6.6 123.8 96 YES 

7.5 128.5 7.7 125.9 98 YES 

7.5 128.5 5.3 124.4 97 YES 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. % 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW e File 



O N  CALL FULL L'LCIC- - 
SOIL / AGGREGATZ FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Job No. Page -of - PROCEDURE / SPECIFICATIONS 

Event/lnvoice No. Lab No 

Date 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 0 
In-Place Moisture % 0 ASTM D3017 [7 AASHTO T239 0 AASHTO T217 
Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 TestedBy U d T  Date . I?*?5 

Authorized By 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

Depth of Fill 

Probe Depth 4 8 " el 

/Optimum Moisture (Lab). 96 of Dry Unit Weight I 7 . 5  I 7.5 I 7.5 I I 

D 

S 
1 (3) CountAverage 
T 

N E Counts 4 1269 

$ Counts 106 

4 I 3 Z . O  

Density Ratio 4 

I 
f (4) CountAverage 4 
U 
R Moisture Ratio 
E 

(5) Wet Unitweight. lb f lcu h from CalibrationChart or Readout 

(6) Water. lbf lcu ft  fromCalibrationChartor Readout 

SpecificGravityof +No 4Material 0 Assumed 0 Tested 4 

White - File After Processing Final Repon, Yellow - Preliminary Field Copy. Subject To Revlew 
11. 100% minimum required 18. Maximum Drv 0 ASTM D698 0 AASHTO T99 METHOD 
12. 95% minimum required Unit Weight. 0 ASTM 01557 0 AASHTOTlEO O A  0 6  O C  OD 

19. 
13 90% minimum required 
14 __ minimum required 
15 Soecification Unknown 2o 5 Trench Backfill 

I n  - . .  

I1 50 1303 

I23 89. 

135.7 131 + [ 

16. Moisture Specification t Datum 
17. Test Locations Shown on 

o. r ipe ueaaing 
7. Embankment Fill 
8,  Eelow 
9. Above Footing Bottom 'Ite 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

S G 1 9 5 5  

1 LAB CHARACTERISTICS 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

COMPACTION REQUIREMENTS 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

I I 
I 1 Maximum Dry Optimum Yo of 

hersize ID j Unit Weight Moisture Maximum Dry 
% f Ibf I CU. ft. % j Unit Weight 

Date of Report 10-31-95 

Event/lnvoice No. 27450583-3 
Job No. 2745JC249 Page 1 of 1 

Date 10-1 9-95 
Tested By P. LLEWELLYNWT Date 10-19-95 

Authorized By KEN SMITH 

Moisture Compaction 
% YO 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H 20 61 8 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

436 
437 
438 
439 

128.5 I 7.5 
0.0 1 f ' 128.5 
0.0 2 128.5 ~ ii% 
0.0 I 2 ~ 128.5 

I 
! 

96 
95 
93 
96 

6.2 
6.9 
7 .O 

7.5 

I 

123.7 
122.5 
119.2 
123.9 

STA. 12 + 00, 98' LEFT OF CENTERLINE 
STA. 12 + 20,98' RIGHT OF CENTERLINE 
RETEST 434A 
STA. 14+50, 65' LEFT OF CENTERLINE 
STA. 16 + 00, 98' RIGHT OF CENTERLINE 
STA. 15 + 00,60' LEFT OF CENTERLINE 
RETEST 438A 

I .  VERTICAL 
Elevation 

I 
i 52.0 
j 52.0 
j 52.0 
' 52.0 1 52.0 
1 52.0 
j 52.0 
I 
I 

I 

I MATERIAL TESTED ! 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Depth, ft. 

I 

I 
YES 
YES 1 
NO 
YES ' 
YES , 
YES 1 
NO I 
YES ~ 

I 

ONFORMANCE I 
INDICATED i 

I 

1052.0 
1052.0 

EMBANKMENT FILL 
EMBANKMENT FILL I 

1052.0 ' 
1052.0 
1052.0 
1052.0 

1 EMBANKMENT FILL 
EMBANKMENT FILL I 

I EMBANKMENT FILL 
EMBANKMENT FILL 

I 

1 

~ € C E I V Q  * DATUM TOPOGRAPHIC 

OF I MOISTURE,% 1 WEIGHT, Ibf / cu. ft. 
' ' DESCRIPTION OF MATERIAL i LAB ID. : ~ N V O ~ C E  NO. j 

2 i 27450485 I SAND WIGRAVEL, TRACE SILT i STA 4+05, 15' RT OF CL 1 7.5 1 128.5 

I i I i '  

Distribution : CLIENT - (31 NnV 1 199' 

D1557-C 
I 

I . " .  . ..I 

D REPORT WERE PERFORMED 
INTRACT BETWEEN W AN0 - . ... J UNDER THE APPROPRIATE 

EXPECTED FROM SIMILAFIY SITUATED PROFESSIONALS NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED 

AMERICAN ASPHALT & GRADING (2) 
STANDARD OF CARE, INCLUDING THE SKIL AND JUDGMENT THAT IS REASONABLY 

n, GREINER, INC. 
REVIEWED BY 

- 4 0 2 3 9 3  



Grelner, Inc. 
3650 South Pointe Circle, #203 

88 

89 

90 

Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

10/18/95 N 1 10' LT OF CENTERLINE, STATION 18+00 10462 

10/18/95 N . 50' LT OF CENTERLINE, STATION 14+70 10602 

10/18/95 N 10525 1 10' LT OF CENTERLINE, STATION 1 O+OO 

FIELD DENSITY TESTS SUMMARY 

TEST 
No. 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

OPTIM. MAX. DRY 
MOIST. DENSITY 

% (PCF) 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 1011 8/95 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

5.2 127.4 

4.5 125.1 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11 044 

REVIEWED BY: KEN SMITH, P.E.@ 

RELATIVE WITHIN 
COMPACTION SPECS 

7 

99 YES 

97 YES 

I TNijT I DATUSHIFT I LOCATION OF TEST HOLE I TEST 
ELEVATION 

89 

90 

7.5 128.5 

7.5 128.5 

a 

5.2 124.6 97 YES 

I 88 I 7.5 I 128.5 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



CALL ~ U L L  LLCIC- - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Page -of ~ PROCEDURE / SPECIFICATIONS Job NO. 

Eventllnvoice NO. 

Authorized By 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 

Rock Correction: 0 ASTM D4718 AASHTO T224 0 TestedBy udr Date (04 8-99 

Lab No. 

Date e In-Place Moisture 96: 0 ASTM D3017 0 AASHTO T239 0 AASHTO T217 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

I 

t (31 CountAverage 
T 

Density Ratio 

14) CountAverage 
u 
R Moisture Ratio 
E 

5) Wet Unit Weight. Ibf Icu. ft. from Calibration Chart or Readout 134.0 1 r3o.B 131. I 
61 Water, Ibf/cu. ft. fromCalibrationChartor Readout 

jpecific Gravity of +No. 4 Material 0 Assumed 0 Tested 4 
71 Wetweight of Sample, Ibf 1 
81 WetWeiahtof +No.4Material 

I 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

m --_- J 

11 .  100% minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
12. 95% minimumrequired Unit Weight: 0 ASTM 01557 0 AASHTO T180 OA O B  ac O D  
13. 90% minimum required 

required 
15. Specification Unknown 
16. Moisture Specification t Datum i 

19. 4. Structure Backfill ,4, __ 
5. Trench Backfill 
6. Pipe Bedding 
-7 e-C.....L^..I-.^. c:ll -~ ~ 

~~~ I .  ci i iua i ih i i i - i i i i  iii 

8, Be,ow Footins Bottom 17. Test Locations Shown on 
i g  Site Plan A -  _.I_̂ -. 

9. Above Footing Bottom Hccor”pdf’yl‘ 

10 
286 093 WTI Western Technologies Inc. 

- - - - . . -- __ - - -. . - r e v - 2 m  - - -  



Unit Weight % 

1 OPTIMUM 1 MOISTURE,% SOURCE OF MATERIAL MAXIMUM DRY UNIT TEST METHOD 
WEIGHT, Ibf / cu. ft. 

Western 
Technologies 
Inc. 
The Quuty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AG 
FIELD UNIT V 

(FIELD D 

3REGATE 
'EIGHT TESTS 
INSITY) 

Date of Report 10-31 -95 

Event/lnvoice No. 27450583-2 
Job No. 2745JC249 Page 1 of I 

Authorized By KEN SMITH Date 10-1 8-95 
Tested By P. LLEWELLYNNT Date 10-18-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauae : Make TROXLER Model 3430 Serial No. 24742 

LAB CHARACTERISTICS 

dard Count: Unit Weight 3082 H20 618 
I IN-PLACE CHARACTERISTICS COMPACTION 1 REQUIREMENTS 

~ 

ID 
Dry Unit 
Weight 

Ibf I cu. ft. 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Compaction 
% 

:ONFORMANCE 
INDICATED % of Dry 

cu. ft. Unit Weight 

424 
425 
426 
427 
428 
429 
430 
43 1 

6.8 
7.2 
7.0 
7.5 
6.9 
7.2 
6.5 
7.0 

122.5 
118.0 
122.6 
123.6 
121.8 
124.9 
122.6 
122.5 

0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

95 
95 
95 
95 
95 
95 
95 
95 

YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 

95 
92 
95 
96 
95 
97 
95 
95 

rEST LOCATI 
proximate Fill 
Depth, ft. 

51 .O 
51 .O 
51 .O 
51 .O 
51 .O 
51 .O 
51 .O 
51 .O 

- 
4 ,  VERTICAL TEST 

NO. __ 
424 
425 
426 
427 
428 
429 
430 
43 1 

TEST LOCATION, HORIZONTAL 
I 
I 
I MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL I 

~ 

EMBANKMENT FILL 
EMBANKMENT FILL I 
EMBANKMENT FILL i 
EMBANKMENT FILL j 

1 

EMBANKMENT FILL 
EMBANKMENT FILL 

I 

Elevation 

STA. 9 + 50, 20' LEFT OF CENTERLINE 
STA. 10 + 00, 98' LEFT OF CENTERLINE 
RETEST 425A 
STA. 11 +OO, 60' RIGHT OF CENTERLINE 
STA. 1 1  + 50,98' RIGHT OF CENTERLINE 
STA. 13 + 50, 30' RIGHT OF CENTERLINE 
STA. 15 + 00,98' RIGHT OF CENTERLINE 
STA. 17 + 00, 50' LEFT OF CENTERLINE 

1051.0 
1051.0 
1051.0 
1051.0 
1051.0 
1051 .O 
1051.0 
1051.0 

I 
LABORATORY DATA & COMPACTION CHARACTERISTICS 

DESCRIPTION OF MATERIAL ' EVENT/ i 1 INVOICENO. 

: 2 127450485 
! 

j 1 

Comments: BID #9 

~ 

SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 7.5 1 128.5 

I 
I 

D1557-C ~ 

1 

+ C E I W p J  
* DATUM TOPOGRAPHIC 

CLIENT - (3) NOV 1 1995 
AMERICAN ASPHALT & GRADING (2) 

Distribution 

GREINER, INC, 
REVIEWED BY 

IC.,..lL^ -"-- ̂ . ~ ~ 

- .-. - 402 0 9 3  WTI 



Grelner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

85 

Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

_.-I_ 

DATUSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

10/17/95 N 50' LT OF CENTERLINE, STATION 16+70 10535 

FIELD DENSITY TESTS SUMMARY 

86 I 10/17/95 N 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BlC NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

DATE OF TEST: 1011 7/95 

REVIEWED BY: KEN SMITH, 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

20' LT OF CENTERLINE, STATION 15+00 1 0 4 4 ~  

87 10/17/95 N 40' LT OF CENTERLINE, STATION 1 O+OO 1050+ 

TEST 
No. 

85 

86 

87 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

OPTIM. MAX. DRY IN-PLACE RELATIVE WITHIN 
MOIST. DENSITY C HARACTE RlSTlCS COMPACTION SPECS 

% (PCF) MOISTURE DRY DENSITY ? 
% (PCF) 

7.5 128.5 5.1 124.9 97 YES 

7.5 128.5 7.8 122.9 96 YES 

7.5 128.5 9.7 123.8 96 YES 



ON CALL ~ U L L  LLPIC-  - 
SOIL / AGGREGA'PE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE / SPECIFICATIONS Job No. Page -of 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 Eventllnvoice No. Lab No. 

Authorized By Date 

Date lo-n-98 
Date - 

e h-place Moisture %: 0 ASTM 03017 0 AASHTOT239 0 AASHTOT217 

Rock Correction: 0 ASTM 0471 8 AASHTO T224 0 Tested By 

Test Locations Designated By Visual Soil Classification per ASTM 02488 

I (3) CountAverage 
T 

Densiw Ratio I 
Counts 8s 17 5 /r, I 

I 

u 
R Moisture Ratio 
E 

(4) CountAverage I 

:5) WetUnitWeight. Ibf/cu. h. fromCalibrationChartorReadout ~~ 4 I3 I -  2 132.6 135.8 
6 )  Water, ibf/cu. ft. from CalibrationChanor Readout 

Specific Gravityof +No. 4 Material 0 Assumed 0 Tested 4 
,7) Wetweight of Sample, Ibf 

'8) Wet Weioht of +No. 4Material 

3ptimum Moisture (Lab). 96 of Dry Unit Weight 7.3 7.6 1 

White - File After Processing Final Repon; Yellow- Preliminary Field Copy, Subject To Review 

1 1 .  100% minimum required 
12. 95% minimum required 
13. 90% minimum required 
14. -minimum required 
15. Specification Unknown 
16. Moisture Specification 
17. Test Locations Shown on 

5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 

Be,ow Footing Bottom 
9, Above Bottom Accompanying Site 'Ian 

18. Maximum Dry 0 ASTM 0698 0 AASHTO TS9 METHOD 
0 ASTM 01557 a AASHTO Tl6O Unit Weight: a A  O B  a c  0 0  

1s. 
20. 
t Datum * 

10. 
REVIEWED BY 286 a93 WTI 

rev 2125 ~ 

Western Technologies Inc. 
_ -  - . .. - - ____ - -_- _ .  



Moisture Dry Unit 

419 I 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 10-31 -95 

Event/lnvoice No. 27450583-1 
Job No. 2745JC249 Page 1 of 2 

Date 10-1 7-95 
Tested By P. LLEWELLYNMlT Date 10-17-95 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST . 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H 20 61 8 
1 1 IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION I REOUIREMENTS __ 

3versize 
% 

~ 

0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0 .o - 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Optimum j % o f  1 % 
Moisture Maximum Dry Moisture 

% Unit Weight 
ONFORMANCE 

INDICATED 
ID Volume 

cu. ft. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

92 
96 
90 
96 
97 
91 
93 
95 
95 
96 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

NO 
YES 
NO 
YES 
YES 
NO 
NO 
YES 
YES 
YES 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

123.9 
11 5.3 
123.1 
124.3 
117.3 
119.4 
121.9 
122.6 
123.1 

6.8 
7.2 
6.5 
6.3 
7 .O 
6.9 
6.5 
7.2 
7.3 

i TESTLOCZ 
TEST LOCATION, HORIZONTAL Approximate Fi 1 Depth, ft. 

STA. 10 + 50, 98' LEFT OF CENTERLINE I 49.0 

I, VERTICAL 

Elevation MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

1049.0 
1049.0 
1049.0 
1049.0 
1 049 .O 
1049.0 
1049.0 
1049.0 
1049.0 
1049 .O 

STA. 1 1 + 00,45' LEFT OF CENTERLINE 
STA. 14+50, 98' RIGHT OF CENTERLINE 
STA. 15 + 00,30' RIGHT OF CENTERLINE 
STA. 18+00,42' LEFT OF CENTERLINE 
STA. 16 + 50, 98' LEFT OF CENTERLINE 
STA. 16 + 50, 98' RIGHT OF CENTERLINE 
RETEST 41 3A 
RETEST 41 5A 
RETEST 41 8A 

1 49.0 
i 49.0 
I 49.0 
j 49.0 1 
I 49.0 
1 49.0 ' 49.0 
1 49.0 
I 49.0 EMBANKMENT FILL I 

I 

I i LABORATORY DATA & COMPACTION CHARACTERISTICS i TEST METHOD 

D1557-C I 
SOURCE OF MATERIAL OPTIMUM MAXIMUM DRY UNIT 1 MOISTURE.% 1 WEIGHT, Ibf I cu. ft. DESCRIPTION OF MATERIAL I ' EVENT/ 

j INVOICE NO. \ I i 2 I27450485 
I 
! I I 1 

Comments: DATUM TOPOGRAPHIC 

- 

402.093 

Distribution 

WTI.  . -.... - - 

CLIENT - (3) 
AMERICAN ASPHALT & GRADING MV 1 1995 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE S K l U  AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

GREINEA, INC. 



TEST LOCATION, HORIZONTAL 
TEST LOCATI 

Approximate Fill 
Depth, It. 

Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
FIELD UNIT WEIGHT TESTS 

S z 1 9 5 5  e 
Date of Report 10-31 -95 

Event/lnvoice No. 27450583-1 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 10-1 7-95 
Tested By P. LLEWELLYNWT Date 10-17-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLt, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
,cati 

TEST 
NO. 

i LAUGHLIN. NEVADA 
IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

Hole 
Volume 
cu. ft. 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
ONFORMANCE 

INDICATED 

I 

Compaction 
% 

i23 9 5  9 5  

MATERIAL TESTED Elevation 

Comments: * DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 8, GRADING MBV 1 1995 

GREINER, INC, 
an7c m07 INTI 



I _* 

Grelner, Inc. 
3650 South Pointe Circle, #203 

TEST DATWSHIFT LOCATION OF TEST HOLE 
No. 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

83 

84 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 1011 6/95 

10/16/95 N 1 l o '  LT OF CENTERLINE, STATION 17+00 10362 

10/16/95 N 70' LT OF CENTERLINE, STATION 15+20 10502 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

OPTIM. 
MOIST. 

Yo 

7.5 

7.5 

REVIEWED BY: KEN SMITH, P.E. fb 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34118 SERIAL No. 11044 

TEST 
No. 

83 

84 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

8.5 125.1 

8.7 122.2 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

~ _ _ _  ~ 

RELATIVE 
COMPACTION 

97 

95 

WITHIN 
SPECS 

7 

YES 

YES I 

. .- -. .. . . . - . .-.. .- . . .~ .......- . ~.. ... . .- - ... . .. . . . . ... ... -.. .. .. - 



UN CALL kULL LLClC- - .* 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Page -of ___ P~~OCEDURE/SPECIFICATIONS Job No. 

Event I Invoice No. 

Authorized By 

In-Place Unitweight:  0 ASTM D2922 0 AASHTOT238 0 
In-Place Moisture %. 0 ASTM 0301 7 AASHTO T239 0 AASHTO T217 
Rock Correction: 0 ASTM D4718 0 AASHTO T224 0 Tested By L&T Date LO-16 - Q3 

Lab No. 

Date @ 

I 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

Vertical Distance From Elevation Datum, ft. t 

136 136 I Counts 

U 
R 
E 

14) CountAverage 1 
Moisture Ratio 

~ ~~~~~ 

(8) Wetwe igh t  of +No. 4 Material 

(51 Wet  Unit Weight, Ibf /cu. ft. from Calibration Chart or Readout 4 135.7 
(6) Water, Ibf/cu. ft.fromCalibrationChartor Readout 

Specific Gravity of +No. 4 Material 0 Assumed 0 Tested 1 
(7) Wetwe igh t  of Sample, Ibf 4 

I I I 

132,q 

Optimum Moisture (Lab), 96 of Dry Unit Weight -7. EJ 7.5 
MaximumDryUnitWeight (Lab), Ibf/cu. ft. 

While - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

'Circle 
Applicable @ Data 

1. 
2 .  
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Subgrade 11. 
Subbase Fill 12. 
Base Course 13. 

14. Structure Backfill 
15. Trench Backfill 
16. Pipe Bedding 
17. Embankment Fill 

Below Footing Bottom 
Above Footing Bottom 

100% minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
Unit Weight: 0 ASTM 01557 0 AASHTO T180 O A  O B  oc 0 0  95% minimum required 

19. 
90% minimum required 

-minimum required 
Specification Unknown ' O .  
Moisture Specification t Datum ' 

Test Locations Shown on 
Accompanying Site Plan 

REVIEWED BY 
Western Technologies Inc. 

. . - ... . ~~ ..-. . -... ..... . . . ~ ~ .... .. 



cu. ft. Unit Weight 

6.4 
5.9 
5.9 
5.2 
2.6 

Ibf / cu. ft. 

126.0 
125.8 
128.0 
125.3 
121.8 

' LAB IO. 

~ 2 
I 

I OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
1 1 MOISTURE,% WEIGHT, Ibf I cu. ft. 

SOURCE OF MATERIAL EVENT/ NO, 1 DESCRIPTION OF MATERIAL 

27450485 SAND WIGRAVEL. TRACE SILT ' STA 4+05 .15 '  RT OF CL 1 7.5 I 128.5 1 D1557-C 
I ~ I 
I I 

\ 

Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The Quality People 
Since1955 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 
I 

Date of Report 10-31 -95 

Event/lnvoice No. 27450583 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-1 6-95 
Tested By J. WADDELLNT Date 10-16-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 2742 H20 618 

I 

IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS \ COMPACTION \ REQUIREMENTS 
TEST 
NO. 1 MaximumDry 

I Ibf I cu. ft. 
hersize ID Unit Weight 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Compaction 
% 

:ONFORMANCE 
INDICATED Moisture 

Unit Weight 
I 

409 
41 0 
41 1 
41 2 
408 
409 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

98 
98 

100 
98 
95 
95 

95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 

i l  
TESTLOCATI 

TEST LOCATION, HORIZONTAL lApproximate Fill 1 Depth, ft. 

STA. 10 +OO, 75' RIGHT OF CENTERLINE 1 38.0 
STA. 12 + 50, 150' RIGHT OF CENTERLINE 
STA. 15+25,210' RIGHT OF CENTERLINE 
STA. 17 + 50,210' RIGHT OF CENTERLINE 
RETEST 407A 
STA. 17 + 00, 50' LEFT OF CENTERLINE 

TEST 
NO. 

1, VERTICAL I 
MATERIAL TESTED I I 

EMBANKMENT FILL 

EMBANKMENT FILL I 

EMBANKMENT FILL j 
i EMBANKMENT FILL 

EMBANKMENT FILL 1 

EMBANKMENT FILL I 
Elevation 

409 
41 0 
41 1 
41 2 
408 
409 

1048.0 
1048.0 
1048.0 
1048.0 
1028.0 
1034.0 

38.0 
38.0 
38.0 
26.0 
52.0 

- 

402.093 

Distribution : 

WTI 

CLIENT - (3) 
AMERICAN ASPHALT & 

ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 

PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN Wl AND 
CLIENT. Wl WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. LNCLUDLNG THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. & 

GRADING (2) 

NOV ? 1995 



9 MOISTURE,% ~ WEIGHT, Ibf / cu. ft. SOURCE OF MATERIAL i EVENT/ j DESCRIPTION OF MATERIAL 1 LAB ID' ! INVOICE NO. 1 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520)  758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 10-26-95 
Page 1 of 1 Job No. 2745JC249 

Eventllnvoice No. 27450527-1 9 
Authorized By KEN SMITH Date 10-13-95 

Tested By J. WADDELLlWT Date 10-13-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3082 H 20 61 8 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I 1 IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION j REQUIREMENTS 

hersize 
% 

Compaction 
% 

ONFORMANCE : 
INDICATED 

Moisture 
% of Dry 

Jnit Weight 

8.4 
8.5 
8.9 
5.9 
8.3 
8.9 

11.2 

Dry Unit 
Weight 

Ibf I cu. ft. 

122.2 
123.2 
121.6 
123.0 
126.7 
122.6 
116.4 

I 1 cu. ft. 

i 401 
i 402 
1403 
1404 
j 405 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2 1 128.5 
2 1 128.5 
2 128.5 
2 ' 128.5 
2 1 128.5 
2 128.5 

I 
I 
~ 

95 1 
95 j 
96 

96 j 
99 
95 
91 

i 

95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES , 
YES 1 

YES 1 

NO ~ 

YES I 

I 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

~ 406 0 1407 

~ 

TEST 
NO. __ 

40 1 
402 
403 
404 
405 
406 
407 

TEST LOCATION, HORIZONTAL 
! TESTLOCATI 
/Approximate Fill 
i Depth, It. 

! 24.0 
I 47.0 
j 47.0 1 40.0 
~ 25.0 
I I 48.0 

I 26-o 

i MATERIAL TESTED 
1. VERTICAL 

Elevation 

STA. 17 +OO. 200' LEFT OF CENTERLINE 
STA. 9+00, 125' LEFT OF CENTERLINE 
STA. 10 + 00, 50' LEFT OF CENTERLINE 
STA. 12+ I O ,  100' RIGHT OF CENTERLINE 
STA. 17 + 00, 120' LEFT OF CENTERLINE 
STA. I O +  25, 100' LEFT OF CENTERLINE 
STA. 18+00, 100' LEFT OF CENTERLINE 

1026 .O 
1041 .O 
1041 .O 
1048.0 
1027.0 
1042.0 
1028.0 

EMBANKMENT FILL 1 
EMBANKMENT FILL I 

EMBANKMENT FILL I 

I EMBANKMENT FILL 
EMBANKMENT FILL 1 

EMBANKMENT FILL 
EMBANKMENT FILL I 8 

1 

1 I 
I I 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

1 D1557-C , 
I 

' 2 ' 27450485 I SAND WIGRAVEL, TRACE SILT t STA 4+05, 15' RT OF C L  \ 7.5 1 128.5 

Comments: BID #9 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRAN 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED 

- __-- - 
GflEINEfl, INC, REVIEWED BY CORWIN ANDEREGG 

~ 4 0 2 9 8  3 x T '  



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

10/12/95 N 

10/12/95 N 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN B13 NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: KEN SMITH 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34118 SERIAL No. 11 044 

DATE OF TEST: 1011 2/95 

REVIEWED BY: KEN SMITH, P.E. 

100' LT OF CENTERLINE, STATION 1 1 +00 

150' LT OF CENTERLINE, STATION 17+45 

10402 

10312 

TEST 
No. 

81 

82 

OPTIM. 
MOIST. 

% 

7.5 

7.5 

TEST 
No. 

81 

82 

MAX. DRY 
DENSITY 

(PCV 

128.5 

128.5 

DATWSHIFT I I LOCATION OF TEST HOLE I TEST 
ELEVATION 

I I 

IN -P LAC E 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

8.0 124.4 

6.5 121.5 

RELATNE 
COMPACTION 

97 

95 

WITHIN 
SPECS 

3 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



UN CALL hULL LLPlC- - 
SOIL / AGGREGATE FIELD UNlT WEIGHT TESTS 

NUCLEAR METHOD 
Page -of - PROCEDURE / SPECIFICATIONS Job No 

Event/lnvoice No. 

Authorized By 

In-Place Unit Weight. 0 ASTM D2922 AASHTO T238 

In-Plact Moisture 96 0 ASTM 0301 7 AASHTO T239 0 AASHTO 121 7 

Rock Correction. 0 ASTM 0471 8 0 AASHTO T224 0 

Lab No. 

Date e 
Tested By e Date- 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

- 

D 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
U 
R 
E 

- 

- 

% ” Probe Depth 

Counts 

13) Count Average 

Density Ratio 1 
Counts 

(4) Count Average 4 
Moisture Ratio 

4 I)X ks3 

1 z7 (06 

5) Wet Unitweight, Ibf Icu. ft. from Calibration Chart or Readout 4 
6) Water, Ibf/cu. ft. frornCalibrationChartor Readout 

ipecific Gravity of +No. 4 Material 0 Assumed c] Tested 4 
7) Wetweightof Sample, Ibf 

8 )  Wet Weiaht of +No 4 Material 

lpt imum Moisture (Lab), % of Dry Unitweight 

vlaximurn DrvUnit Weiaht (Lab). Ibf/cu.ft. 

e 

1 1) DN Unit Weiaht. Ibf /cu. ft. I I 

‘Circle 
Applicable 

Data 

White - File After Processing Final Repon; Yellow- Preliminary Field Copy, Sublect To Review 

1. Subgrade 
2. Subbase Fill 
3. Base Course 
4. Structure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8. Below Footing Bottom 
9. Above Footing Bottom 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90Y0 minimum required 

__minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

METHOD 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 
Unitweight: 0 ASTM D1557 AASHTOT180 O A  0 6  oc 0 0  

19. 
2 0 .  

t Datum . 
I 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

TEST DATElSHlFT LOCATION OF TEST HOLE 
No. 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

78 

79 

80 

LOCATl ON: LAUGH LIN , NEVADA DATE OF TEST: 1011 1195 

10/11/95 N 150' LT OF CENTERLINE, STATION 18+00 10242 

10/11/95 PI ON CENTERLINE, STATION 19+50 OVEREXC 
SUBGRADE 

10/11/95 N 2 0  RT OF CENTERLINE, STATION 8+50 10455 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

1 7.5 

REVIEWED BY: KEN SMITH, P.E. @J 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11 044 

TEST 
No. 

78 

79 

80 

OPTIM. 
MOIST. 

% 

7.5 

7.5 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

128.5 

IN -P LAC E 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

7.8 123.1 

6.4 128.9 
~ __ 

9.8 
~ 

122.9 

RELATIVE 
COMPACTION 

96 

1 oo+ 
96 

WlTHlN I 
SPECS 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



~~ 

ON CALL- FULL TIME- 

SOIL / AGGREGA'I-E FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Page __of - PROCEDURE I SPECIFICATIONS Job No. 

Event I Invoice No. Lab No. 

Authorized B y  Date 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 0 
In-Place Moisture % 0 ASTM 0301 7 AASHTO T239 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 

AASHTO T217 

TestedBy &J#T Date (0 -I/ ' 9 5  
Vlsual Soil Classification per ASTM 02488 Test Locations Designated B y  Date 

I 

S 
I 
T 

? .  

h p t h  of Fill 

Probe Depth 63 " 8' e3 t4  
n 

Counts 4 IZ 2q lo Q9 l(m 
(3) CountAverage 

Density Ratio 1 
Counts 127 II  L 15 e 
(4) CountAverage 

U T  
R Moisture Ratio 
E 

5 )  WetUnitWeight,Ibf/cu.tt.fromCalibrationChartorReadout 4 ISZ  . ?  137. I 
3 Water, Ibf/cu. ft. fromCalibrationChanor Readout 

pecificGravityof +No. 4Material 0 Assumed c] Tested 4 
134.9 

12) Report 46 Moisture, Total Sample Readout 

Whire - File After Processing Final Report; Yellow - Preliminary Field Copy, Subject To Review 

1 'Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Su bgr ad e 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 

14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

-minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 
Unitweight: 0 ASTMD1557 0 AASHTOT180 O A  0 6  o c  [ 7 D  

19. 
20. 
t Datum i 

A 

10. 
286 Q93 WTI Western Technologies Inc. 

- -  . _ _  - - - _  - d, 7lQ5 . -  - - - 
~ 



TEST LOCATI 

OPTIMUM 1 MAXIMUM DRY UNIT 
1 I MOISTURE,% ' WEIGHT, Ibf I cu. f t  EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL LAB ID. 1 INVOICE NO TEST METHOD 

Western 
Technologies 
Inc. 
The Q U I @  People 

Since 1955 

151 4 Gold R u s h  Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 10-1 5-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450527-17 
Authorized By KEN SMITH Date 10-1 1-95 

Tested By J. WADDELLWT Date 10-1 1-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650  SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Serial No. 24742 Standard Count: Unit Weiaht 3082 H7O 618 auge : Make TROXLER Model 3430 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION i REQUIREMENTS 

TEST 
No. Volume 

Moisture Dry Unit I 
% of Dry ' Weight ! Oversize 

Jnit Weight ! Ibf / cu. ft. [ % 
ID Compaction 

k 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

3 p t i m u m 

Unit Weight 1 
ONFORMANCE 

INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 

i cu. ft. 
I 

389 
390 
39 1 
392 
393 
394 

7.7 126.5 j 0.0 7.5 9 8  
95  
96 
9 7  
9 5  
9 5  

9 5  
9 5  
9 5  
9 5  
9 5  
9 5  

7.2 121.5 
5.5 123.7 
4.9 125.0 
7.0 122.3 
7.6 122.6 

0.0 
0.0 
0.0 
0.0 
0 .o 

7.5 
7.5 
7.5 
7.5 
7.5 

I j 

__ 
TEST 
NO. MATERIAL TESTED 

I, VERTICAL 
Elevation 

1046.0 
1046.0 
1046.0 
1046.0 
1022.0 
1022.0 

389 
390 
39 1 
392 
393 
394 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

STA. 15+25, 100' RIGHT OF CENTERLINE 
STA. l6+00, 125' RIGHT OF CENTERLINE 
STA. 17+50, 150' RIGHT OF CENTERLINE 
STA. 18+00, 225' RIGHT OF CENTERLINE 
STA. 16+80, 200' LEFT OF CENTERLINE 
STA. 17+00, 100' LEFT OF CENTERLINE 

40.0 
40.0 
40.0 
18.0 
18.0 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

f 

! I ! 

i ! ! i ~ 

Comments: * DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 

3 1995 AMERICAN ASPHALT & GRADIN 

REVIEWED BY CORWIN ANDEREGG B\ 
- - -  

GREINER, INC, 
- _ .  . - (HONED COPY WRLEI - - --- - - . - .  



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST DATWSHIFT LOCATION OF TEST HOLE 
No. 

Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

TEST 
ELEVATION 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

76 

77 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 1011 0195 

10/10/95 N ON CENTERLINE, STATION 8+50 10402 

10/10/95 N 101 52 1 1 0  LT OF CENTERLINE, STATION 16+50 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. -b 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

75 I 10/10/95 N I 120' LT OF CENTERLINE. STATION 16+00 I 1014% 

y 
77 7.5 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

5.3 126.6 

8.0 124.1 

RELATIVE 
COMPACTION 

99 

97 

WlTHlN 
SPECS 

128.5 I 7.0 122.4 I 95 I YES 1 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL FULL 'L'LPIC- - 

e 

* 

e 

SOIL / AGGREGATE FIELC! UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -of 

In-Place Unit Weight: 0 ASTM 02922 c] AASHTO T238 

In-Place Moisture %. 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 TestedBy &&- 

Event/lnvoice No. 

Authorized By 

Lab No. 

Date 

Date lO*@*qg  
Visual Soil Classificarion per ASTM 02488 Test Locations Designated By Date 

Depth of Fill 10 144 t, 

8' r \  Probe Depth 
n - 
E 
N 
S '  
I 
T .  
Y 

-. 
Counts ? .  

(3) Count Average 

Density Ratio 

(4) CountAverage 4 
U 
R Moisture Ratio 
E I 

5 )  Wet Unit Weight, Ibf Icu. ft. from Calibration Chart or Readout 133,3 I ?&I 1 1 1  (9 
I I - -  I I I 

6) Water, Ibf/cu. ft. fromcalibration Chart or Readout 

Specific Gravity of +No. 4 Material 0 Assumed 0 Tested 4 
7) Wetweight of Sample, Ibf 

8 )  Wet Weiaht of +No. 4 Material 

7L.L I 17d / I 177d ' I  

2ommonts' 

White - File After Processing Final Repon; Yellow- Preliminary field Copy. Subject To Revlew 

'Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
SOYO minimum required 

__minimum required 
Specification Unknown 
Moisture Specihcation 
Test Locations Shown on 
Accompanying Site Plan 

METHOD 18. Maximum Dry 0 ASTM D698 0 AASHTO T99 
Unitweight: 0 ASTM D1557 0 AASHTOT180 O A  O B  a c  0 0  

~- 19 
20 
t Datum 



I OPTIMUM I MAXIMUM DRY UNIT 
I i MOISTURE,% 1 WEIGHT, Ibf I cu. ft. 1 LAB ID. 1 EVENT/ NO, 1 DESCRIPTION OF MATERIAL SOURCE OF MATERIAL TEST METHOD 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Date of Report 11 -07-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450527-1 6 
Authorized By KEN SMITH Date 10-1 0-95 

Tested By J. WADDELLWT Date 10-10-96 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 
Location LAUG HLlN , NEVADA REVISED REPORT: 1 1 /03/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 

huge : Make TROXLER Model3430 Serial No. 24742 Standard Count: Unit Weight 3104 H20 620 
i 

:ONFORMANCE i 
INDICATED I 

I 

1 
1 1 IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS i COMPACTION 1 REQUIREMENTS 

I I 

Optimum I % of ' 
Moisture Maximum Dry Moisture 

% I Unit Weight 1 % 

TEST 
NO. I Volume 

Dry Unit 
Weight 

Ibf I cu. ft. 
kersize 

% 

Maximum Dry 
ID j Unit Weight 

i Ibf I cu. ft. 
Compaction 

% 

Moisture 
% of Dry 

Unit Weight 

6 .O 
6.3 
3.6 
4.2 
5.0 
4 .O 

1 cu. ft. 

383 
384 
385 
386 
387 
388 

0 .o 
0.0 
0.0 
0.0 
0.0 
0 .o 

__ 
~ 

2 1 128.5 

2 ~ 

128.5 
2 i 128.5 

2 1 128.5 
2 I 128.5 

128.5 

2 l  I 

7.5 1 96 
7.5 j 95 
7.5 i 96 
7.5 95 i 7.5 I l oo t  

7.5 I 95 
I 

YES 
YES ~ 

YES ' 
YES ~ 

YES 
YES I 

! 
i 
I 

2 
I 

95 
95 
95 
95 
95 
95 

123.1 
121.8 
123.2 
122.1 
130.7 
122.3 

, 
1 TESTLOCATI VERTICAL 5 TEST 

NO. TEST LOCATION, HORIZONTAL MATERIAL TESTED i !Aooroximate Fill 

383 
384 
385 
386 
387 
388 

STA. 10+00,75' RIGHT OF CENTERLINE 
STA. 12 + 50, 125' RIGHT OF CENTERLINE 
STA. l5+00, 175' LEFT OF CENTERLINE 
STA. 17 + 50, 200' RIGHT OF CENTERLINE 
STA. 11 + 50, 150' LEFT OF CENTERLINE 
STA. 17 + 10, 250' LEFT OF CENTERLINE 

1 41.0 
41 .O 
41 .O 

1 41.0 
~ 44.0 
i 12.0 

1 

1 045 .O 
1045.0 
1045.0 
1045.0 
1038.0 
1014.0 

I 

I EMBANKMENT FILL 

i EMBANKMENT FILL 
EMBANKMENT FILL I 

EMBANKMENT FILL 1 

EMBANKMENT FILL 
EMBANKMENT FILL ! 

I 
I 

LABORATORY DATA & COMPACTION CHARACTERISTICS I 

I 1 , I D1557-C ' I 
2 27450485 , SAND WIGRAVEL, TRACE SILT ; STA 4+05 ,15 '  RT OF CL i 7.5 1 128.5 

I ! I 1 I I I I I 
I I 1 , -~ ~ 

Comments: * DATUM TOPOGRAPHIC 

@# 8 '995 
Distribution : CLIENT - (3) 

AMERICAN ASPHALT & GRADIN 

GREINER, INC, 
_ _  . ~ 

REVIEWED BY CORWIN ANDEREG 
rcwT%n r n w n u  ;,, c, . _ - -  - 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W l  AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTEO FROM S1MILAfU.Y SITUATED PROFESSIONALS. NO OTHER WARRANTY 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 



Western 
Technologies 
Inc. 
The Q U I @  People 

Since 1955 

STA. 11 + 50, 150' LEFT OF CENTERLINE ; 44.0 1038.0 
STA. 17 + I O ,  250' LEFT OF CENTERLINE 1 12.0 j 1014.0 

I 
I I 

I 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

EMBANKMENT FILL 
EMBANKMENTFILL 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

OPTIMUM 1 MAXIMUM DRY UNIT TEST METHOD 
' MOISTURE,% I WEIGHT, Ibf I cu ft. DESCRIPTION OF MATERIAL ~ SOURCE OF MATERIAL EVENT/ 

~ Io' 1 INVOICE NO 

' 4L'L l a t e  of Report 10-1 5-95 

!nt/lnvoice No. 27450527-1 6 
Authorized By KEN SMITH Date 10-1 0-95 

Tested By J. WADDELLANT Date 10-10-95 

Client GREINER, INC., SOUTHWEST '3 Job K?. 2745JC249 Page 1 of 1 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 2 
LAUGHLIN, NV 89028 

%\ 2 

\ % Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASlf 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECI . , . v L ~ ~ ~ c s  INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3104 H 2 0  620 r--- 

Moisture Content : ASTM D3017 

~ 

0 388 

L 

IN-PLACE CHARACTERISTICS 

Hole Moisture Dry Unit 

cu. f t .  1 Unit Weight Ibf / cu. ft.  
Volume % of Dry , Weight 

6.0 123.1 
6.3 121.8 
3.6 123.2 

5.0 i 130.7 
4.0 I 122.3 

-6.3 -119.7 

1 

I T%T I __ 
383 
384 
385 
386 
387 
388 

i LAB CHARACTERISTICS ~ COMPACTION ~ REQUIREMENTS 
I 
, Maximum Dry 1 Ibf I cu. ft. 

Unit Weight 
% ,  

0.0 1 2 j 128.5 
0.0 1 2 ~ 128.5 
0.0 I 2 ~ 128.5 
0.0 j 2 1 128.5 
0.0 1 2 j 128.5 
0.0 1 2 1 128.5 

l i  I !  
I I 

TEST LOCATION, HORIZONTAL 

Optimum % of 
Moisture Maximum Dry I Moisture 

% Unit Weight % 

7.5 I 96 i 

7.5 1 96 
7.5 ~ 95 

7.5 1 l o o +  ~ 

7.5 j -93  

7.5 ~ 95  I 

I 

Compaction 
% 

95 
95 
95 
95 
95 
95 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 

YES 
YES 

-NO 

.gc_ECEw2pJ Comments: * DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 

GREINER, INC. 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS A N 0  CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPAOPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMIIARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
_ _ _  - - IGNEDCOIXONIILEL - - - - 



Greiner, Inc. 
3650 South Pointe Circle, #203 

DATESHIFT LOCATION OF TEST HOLE 
- 
10/09/95 N 10' RT OF CENTERLINE, STATION 8+75 

hughlin, Nevada 89029 
(702) 298-021 4 

I FAX: (702) 298-0219 

TEST 
ELEVATION 

10355 

FIELD DENSITY TESTS SUMMARY 

74 

PROJECT: HlYO SPRINGS WASH FTENTION BASIN B'D NO. 3476-94 

10/09/95 N 150' LT OF CENTERLINE, STATION 16+50 10125 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 10/09/95 

OPTIM. 
MOIST. 

% 

BID ITEM No: 9, EMBANKMENT FlLL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E.\ 

MAX. DRY 
DENSITY 

(PCF) 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

RELATIVE 
COMPACTION 

WITHIN 
SPECS 

? 

7.5 

7.5 

TEST 
No. 

128.5 

128.5 

73 

74 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

5.8 125.5 

4.6 125.6 

1 I I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

I 



ON CALL - FULL TIME- 

SOIL / AGGREGATC FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Job No. Page -of I PROCEDURE SPECIFICAT~ONS 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 0 
In-Place Moisture %: fl ASTM 0301 7 fl AASHTO T239 0 AASHTO T217 

Rock Correction: 0 ASTM 04718 0 AASHTO T224 0 Tested& & ' d r  ' Date 1 0  

Event / Invoice No. 

Authorized By 

Lab No. 

Date 

Date Visual Soil Classification perASTM 02488 Test Locations Designated By * .' 

Depth of Fill I I I I n IProbe Depth %' - 

I2 86 Counts 
s -  
i 13) CountAverage 
T 

'Density Ratio 

(41 CountAverage 
' u  

R Moisture Ratio 
E - 

1 132.8 131 4 (5) Wet Unitweight. Ibf/cu. ft. from Calibration Chart or Readout 

(6) Water, Ibf/cu. ft. fromCaiibrationChartor Readout 

I SpecificGravityof +No 4 Material 0 Assumed 0 Tested 4 
17) Wetweight of Sample, Ibf 4 
(8) WetWeisht of +No 4Material 

4 

t 

Readout or 15) - (6) 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

11. 100% minlmum required 18. Maximum Dry 0 ASTM 0698 
12. 95% minimum requlred Unit Weight: a ASTM D1557 0 AASHTO T18O OA O B  oc 0 0  

19. 
13. 90% minimum required 
14. -minimum required 
15. Specification Unknown 20. 
16. Moisture Specification t Datum '! 

17. Test Locations Shown on 

0 AASHTO T99 METHOD 

4. Structure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 

Below Footing Bottom 
9. Above Footing Bottom 

e 
Accompanying Site Plan 

licap - .- 
10. 

REVIEWED BY 
Western Technologies Inc. 



Approximate Fill 
Depth, ft. Elevation 

24.0 
24.0 
24.0 
75.0 

1044.0 
1044.0 
1044.0 
1017.0 

DESCRlPTlON OF MATERlAL EVENT/ , 1 1 INVOICE NO. 
OPTIMUM MAXIMUM DRY UNIT TEST METHOD 1 MOISTURE,% 1 WEIGHT, Ibf / cu. ft. 1 SOURCE OF MATERIAL 

1 2 127450485 'SAND WIGRAVEL, TRACE SILT 1 STA 4+05 ,15 '  RT OF CL I 7.5 
I I 
I I i ! 

I 
128.5 D1557-C 

Western 
Techno[ogies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL I AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

S E 1 9 5 5  

Date of Report 10-1 5-95 
Page 1 of I Job No. 2745JC249 

Event/lnvoice No. 27450527-1 5 
Authorized By KEN SMITH Date 10-09-95 

Tested By J. WADDELLMlT Date 10-09-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN. NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weinht 3083 H20 616 

1 IN-PLACE CHAEACTERISTICS LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 

TEST 
No. Volume 

Moisture Dry Unit i 
% of Dry Weight ! Oversize 

Jnit Weight ' Ibf / cu. f t .  
ID 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

ONFORMANCE 
INDICATED Compaction 

% 

95 
95 
95 
95 
95 

I cu. ft. % 
__ 

0.0 
0.0 
0.0 
0.0 
0.0 

__ 

128.5 
128.5 
128.5 
128.5 
128.5 

715 
7.5 
7.5 
7.5 
7.5 

YES 
YES 
YES 
YES 
YES 

8.0 
8.2 
8.7 
7.5 
5.9 

122.3 
1 24.4 
124.5 
123.7 
122.3 

95 
97 
97 
96 
95 

378 
379 
380 
381 
382 

I 
1 TEST 

380 
381 
382 

I 
I 

L-- 

'7 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

j 
I 

LABORATORY DATA & COMPACTION CHARACTERISTICS I 

* DATUM TOPOGRAPHIC pECEla/iEa 
Distribution : CLIENT - (3) NOV 3 1995 TESTS REPORTED HEREIN ARE iNoiCATiVE OF CONDiTiONS FOUND AT THE EXACT LOCATION 

AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN Wl AND AMERICAN ASPHALT & GRADING (2) 

GREINER, INC. 
REVIEWED BY 

- - __ - 402 093 WTI 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

TEST DATE/SHIFT LOCATION OF TEST HOLE 
No. 

70 10/06/95 N 30' RT OF CENTERLINE, STATION 9+75 

71 10/06/95 N 70' RT OF CENTERLINE, STATION 15+00 

72 10/06/95 N 80' LT OF CENTERLINE, STATION 10+50 

e 

TEST 
ELEVATION 

10402 

10382 

10402 

FIELD DENSITY TESTS SUMMARY 

OPTIM. 
MOIST. 

7.5 

7.5 

7.5 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

MAX. DRY 

(PCF) 

128.5 7.1 122.3 

128.5 7.6 128.4 

128.5 6.2 123.7 

IN -P LAC E 
DENSITY CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

LOCAT13N: LAUGHLIN, NEVADA DATE OF TEST: 10/06/95 

95 

100 

96 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

YES 

YES 

YES 

REVIEWED BY: KEN SMITH, P.E. Q 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

- 
TEST 
No. 

- 
70 

71 

72 
- 
- 

I 

71 
COMPACTION SPECS 

111 

I 

I I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



U C I  LLILL- PULL LLLIC-  

SOIL AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PflOCEDUAE / SPECIFICATIONS Job No. Page -of 

In-Place Unit Weight: ASTM 02922 AASHTO T238 0 
In-Place Moisture (yo: [7 ASTM 0301 7 0 AASHTOT239 AASHTO T217 

Rock Correction: 

Event/ Invoice No. 

Authorized By 

Tested By 

Lab No. e 
Ub4T 0 ASTM 0471 8 0 AASHTO T224 0 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

hpth of Fill I 
ProbeDepth €3 '( 

D 
€3 I' SJ  

5 
S 
I 
T -  
Y 

(4) CountAverage - u 
R Moisture Ratio 
E 

io'z [ 1282 Counts 

(3) CountAverage 

Density Ratio 4 

5 )  Wet Unitweight. Ibf Icu. ft. fromCalibrationChartor Readout I31 -0 138.2 13t .Q 
6 )  Water. Ibf/cu. ft. fromCalibrationChartor Readout 

ipecificGravityof +No. 4 Material 0 Assumed 0 Tested 4 I 

\. , 
7 )  Wet Weight of Sample. Ibf 

8) WetWeiahtof +No.4Material I 
\ 
\ 

_. 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

4. Structure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8. Below Footing Bottom 
9. Above Footing Bottom 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

METHOD 100% minimum required 
95% minimumrequired Unitweight: 0 ASTM 01557 AASHTOT180 O A  O B  a C  0 0  
90% minimum required 

18. Maximum Dry 0 ASTM D698 

19. 

Specification Unknown 20. 
Moisture Specification t Datum 
Test Locations Shown on 
Accompanying Site P Ian 

0 AASHTO T99 

-minimum required - 

REVIEWED BY 
Western Technologies Inc. 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

_ I _ ~ _ _ _ _ _  0 

~ 

LOCATION OF TEST HOLE TEST 

20' LT OF CENTERLINE, STATION 9+75 10352 

ON CENTERLINE. STATION 12+00 1037+ 

ELEVATION 

FIELD DENSITY TESTS SUMMARY 

70' RT OF CENTERLINE, STATION 17+25 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

DATE OF TEST: 10/05/95 

REVIEWED BY: KEN 

10345 

10/05/95 N 

RELATIVE 
COMPACTION 

WITHIN 
SPECS 

? 

128.5 

128.5 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

4.1 121.6 

7.3 
~~ 

124.6 

128.5 1- 5.7 122.0 

95 I YES I 
97 I YES I 
95 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



UN ULL- rui ,L L LI*IC- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Page of PROCEDURE / SPECIFICATIONS Job No. 

Event / Invoice No. 

Authorized By 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 fl 
In-Place Moisture % 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 

Rock Correction: 0 ASTM D4718 c] AASHTO T224 c] Tested By Ub4T Date lo-B*qg 

Lab No. 

Date e 
Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

Probe Depth 8 " 

147 I Counts 

Vertical Distance From Elevation Datum. ft t 

84 8 'I 
IZ r l  IS73 

Depth of Fill I I I I I 

(31 Count Average 

- 
0 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
U 
R 
E 

- 

- 

Counts 73 l ' ?  ?$j 

15) Wet Unit Weight. Ibf Icu. ft. from Calibration Chart or Readout 4 126. L, 
16) Water, Ibf/cu. ft. fromCalibrationChartor Readout 

Specific Gravityof +No. 4 Material fl Assumed fl Tested 4 

133.7 1ZQ .a 
-I Moisture Ratio 

~ __ _ _ ~ -  
17) Wetweight of Sample, Ibf 

I81 WetWeioht of +No 4Material 

White - File After Processing Final Report; Yellow- Preliminary Field Copy, SubjecI To Review 
11. 100% minimum required 18. Maximum Dry 0 ASTM D69B 0 AASHTO T99 METHOD 
12. 95% minimum required Unitweight: 0 ASTM D1557 0 AASHTOTlSO O A  0 6  Gc 0 0  

19. 
13. 90% minimum required 
14. -minimum required 
15. Specification Unknown 20. 
16. Mois fur e Specification t Datum ':. 
17. Tes t  Locations Shown on 

5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8 ,  Below Bottom 
9. Above Footing Bottom Accompanying Site P!an A 

10. 

286 8 9 3  Western Technologies Inc. 
rev 2/95 

~ 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

hersize 
% 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Maximum Dry Optimum % of 
ID Unit Weight Moisture Maximum Dry Moisture 

Ibf / cu. ft. % Unit Weight % 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

0.0 2 

Date of Report 10-09-95 
Job rlo. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450527-14 
Authorized By KEN SMITH Date 10-05-95 

Tested By P. LLEWELLYNWT Date 10-05-95 

128.5 7.5 96  
128.5 7.5 97 
128.5 7.5 97 
128.5 96 

I 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

HlKO SPR!NGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 

TEST LOCATION, HORIZONTAL TEST 
NO 

374 
375 
376 

STA. 11 + 50, 150' LEFT OF CENTERLINE 
STA. 12+50, 50' LEFT OF CENTERLINE 
STA. 16 + 50, 175' LEFT OF CENTERLINE 1 377 STA. 17 + 50, 200' LEFT OF CENTERLINE 

I 

! 

I IN-PLACE CHARACTERISTICS 

TEST LOCATION, VERTICAL 

~ ~ ~ ~ h ,  t t  Elevation Approximate Fill MATERIAL TESTED 

43.0 1037.@ SUBBASE FILL 
39.0 1036.0 SUBBASE FILL 

I 12.0 1014.0 SUBBASEFILL 
10.0 1017.0 SUBBASE FILL 

REQUIREMENTS 1 LAB CHARACTERISTICS I COMPACTION 1 

SOURCE OF MATERIAL EVENT/ \ 1 j INVOICE NO. I 

: 2 27450485 1 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 
I 
I 

1 

I 

DESCRIPTION OF MATERIAL 

i 
I I 

I /  

I 

% of Dry 
cu. ft. Unit Weight 

374 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 

7.5 128.5 D1557-C 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

37 5 
376 
377 

5.9 
6.2 
6.8 
6.0 

Dry Unit 
Weight 

Ibf / cu. ft. 

123.7 
124.8 
1 24.4 
123.2 

Compaction 
% 

95 
95  
95 
95 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

Disti 'ibution CLIENT - (3) 
AMERICAN ASPHALT & GRADING (21 OCT t 1 1995 

GREINER, INC. 
.- __ .  

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANN. GUARANN. 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
. -. -__i - {SIGHED COPI-OKFItEI _ _  _ . -  -- 



SOURCE OF MATERIAL EVENT/ DESCRIPTION OF MATERIAL I 
1 I I 

SAND WIGRAVEL, TRACE SILT I STA 4+05, 15' RT OF CL I 2 127450485 

I i 
I 
I I i ~ 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE.% WEIGHT, Ibf I cu. ft. 

D1557-C 7.5 128.5 

Western 
Technologies 
Inc. 
The QudJty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 ~ 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 10-09-95 
Job No. 2745JC249 Page 1 of 1 

EventRnvoice No. 27450527-13 
Authorized By KEN SMITH Date 10-05-95 

Tested By P. LLEWELLYNMT Date 10-05-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3085 H70 614 

I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION I REQUIREMENTS 

(cg,. cu. f t .  Moisture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. f t .  
Iversize 

% 
ID 

~~ 

Compaction 
% 

ONFORMANCE 
INDICATED 

Maximum Dry 
Unit Weight 
Ibf I cu. f t .  

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
120.5 
128.5 

Optimum 
Moisture Maximum Dry Moisture 

Unit Weight 
I 
366 
367 
368 
369 
370 
37 1 
37 2 
373 

~ 

c_ 

TEST 
NO. 

7.2 
6.5 
6.8 
6 .O 
6.3 
5.9 
6 .O 
6.2 

123.0 
123.6 
124.4 
122.5 
124.9 
122.6 
123.2 
123.3 

0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0 .o 
0.0 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

96 
96 
97 
95 
97 
95 
96 
96 

95 
95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 
TEST LOCATI 
wroximate Fill 

Depth, ft. 

37 .O 
39 .O 
41 .O 
37.0 
11.0 
9 .o 

10.0 
9.0 

, VERTICAL 
Elevation 

1034.0 
1033.0 
1035.0 
1031 .O 
101 1 .o 
101 3.0 
1012.0 
1016.0 

366 
367 
368 
369 
370 
37 1 
372 
373 

STA. 12 + 00, 100' RIGHT OF CENTERLINE 
STA. 15 + 00,75' RIGHT OF CENTERLINE 
STA. 11 + 50, 125' LEFT OF CENTERLINE 
STA. 13+ 50, 100' LEFT OF CENTERLINE 
STA. 16 + 15, 175' LEFT OF CENTERLINE 
STA. 17 + 00, 125' LEFT OF CENTERLINE 
STA. 16+50, 200' LEFT OF CENTERLINE 
STA. 17 + 50, 150' LEFT OF CENTERLINE 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

~ ~ 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

CLIENT - (3) 
AMERICAN ASPHALT 

Distribution 

WTI .- _ _ _  - 
REVIEWED BY CORWIN ANDEREGG 

 SIGNED cow aNm Fi - - -  - _ _  - 



Grelner, Inc. 
3650 South Pointe Circle, #203 

65 

66 

Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 e -- 

10/04/95 N 100' RT OF CENTERLINE, STATION 1 O+OO 10302 

10/04/95 N 50' RT OF CENTERLINE, STATION 14+00 10305 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

TEST OPTIM. MAX. DRY INPIACE 
No. MOIST. DENSITY CHARACTERISTICS 

% (PCF) MOISTURE DRY DENSITY 
% (PCF) 

LOCATION: LAUGHLIN, NEVADA DAYE OF TEST: 10/04/95 

REIATlVE WITHIN 
COMPACTION SPECS 

? 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

REVIEWED BY: KEN SMITH, P . E . B  

I TEST 1 DATElSHlFT I 
No. 

LOCATION OF, TEST HOLE I TEST 
ELEVATION 

I I I 

I I 

65 I 7.5 I 128.5 I 5.4 121.5 95 I YES 

66 I 7.5 I 128.5 I 5.8 122.2 I 95 I YES 
I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIME- - . .  
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 

D 

s .  
I 
T 

Page of PROCEDURE / SPECIFICATIONS Job No. 

@ In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 Event/lnvoice No. Lab No. 

Date In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 

Rock Correction: 0 ASTM 0471 8 a AASHTO T224 TestedBy afls Date i*q-%k 
Authorized By 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

8 'I 8" Probe Depth 

Counts IQo6 1360 
(3) CountAverage 

I' 
I 

;auge: Mode' 341 18 
rest Hole No. 

iorizontal Location of Test Hole 

/enical Distance From Elevation Datum, ft. t 

f 
R Moisture Ratio 

(4) CountAverage 
u I '  
E / 
5) WetUnitWeight. Ibflcu. ft. fromCalibrationChartor Readout l Z Q . 1  lZCI * 7 \, 

1 1  

6)  Water, Ibf/cu. ft. from CalibrationChart or Readout 

ipecificGravityof +No. 4 Material Assumed 0 Tested 1 
\ 

1 I 

1 I I  I 
I 

7) Wetweight of Sample, Ibf 

8)  Wet Weiaht of +No. 4 Material 

'Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6.  
7.  
8. 
9. 

White - File After Processing Final Report; Yellow - Preliminary Field Copy, Subject To Review 

Su bgr ad e 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 

14. 
15. 
16. 
17.  

100% minimum required 
95% minimum required 
9 0 %  minimum required 

__minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 

ASTM 01557 0 AASHTOTlaO 

19. 

20. 

t Datum ' 

Unit Weight: O A  O B  o c  OD 



TEST LOCATION, VERTICAL 
Approximate Fill Elevation . Depth, f t .  

MATERIAL TESTED 

LAB ID. OPTIMUM , 
I MOISTURE,% 

SOURCE OF MATERIAL EVENT/ NO, 1 DESCRIPTION OF MATERIAL 

I 
: 2 27450485 1 SAND W/GRAVEL, TRACE SILT 1 STA 4 + 05, 15' RT OF CL 

I I j l  I I I 

7.5 

Western 
Technologies 
Inc. 
The Quality People 

S G 1 9 5 5  

1 5 1  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 tax 758-1 666 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Date of Report 10-05-95 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 Page 1 of 1 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 10-04-95 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYNWT Date 10-04-95 

Event/lnvoice No. 27450527-1 2 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 

I 
Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

I 1  IN-PLACE CHARACTERISTICS 
~ 

lversize 
% 

LAB CHARACTERISTICS I COMPACTION 1 REQUIREMENTS 

Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 
ID Compaction 

% 

Maximum Dr 
Unit Weigh1 
Ibf / cu. f t .  

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
7 28.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

Maximum Dry Moisture 
Unit Weight 

96 
96 
9 7  
9 5  
9 5  
96 

9 5  

5 .O 
5.8 
6.0 
5.4 
5.4 
5.5 
5.9 
6.3 

123.6 
123.1 
124.8 
122.5 
121.9 
123.7 
123.1 
122.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 

95 
95 
95 
95  
95  
95  
95 
95 

360 
361 I 

362 I 

TEST LOCATION, HORIZONTAL i I 
STA. 12 + 00, 150' RIGHT OF CENTERLINE 
STA. 14+ 50, 100' RIGHT OF CENTERLINE 
STA. 18 + 00,230' RIGHT OF CENTERLINE 
STA. 1 1 + 50, 150' LEFT OF CENTERLINE 
STA. 13+ 50, 100' LEFT OF CENTERLINE 
STA. 16 + 00,200' LEFT OF CENTERLINE 
STA. 16 + 50, 220' LEFT OF CENTERLINE 
STA. 17 +50, 175' LEFT OF CENTERLINE 

39 .O 
34.0 

7 .O 
35.0 
35.0 
8.0 
7 .O 
8 .O 

I 

1032.0 
1026.0 
1016.0 
1033.0 
1030.0 
1007.0 
1009.0 

I 1015.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

360 
I361 j 362 
, 3 6 3  
I364 
I365 

I 
I LABORATORY DATA & COMPACTION CHARACTERISTICS 

128.5 D1557-C 

I 

V . .  , 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 

AMERICAN ASPHALT & GRADIVG)2+ ; tnfit PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 

Distribution : CLIENT - (3) 

CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 

OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDEA 

'Vb l  0 1773 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRANTY GUARANN. 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

TEST 
No. 

63 

- 

FIELD DENSITY TESTS SUMMARY 

DATWSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

10/03/95 N 75' RT OF CENTERLINE, STATION 14+00 10382 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11044 

DATE OF TEST: 10/03/95 

REVIEWED BY: KEN SMITH, P.E. 

64 10/03/95 N 75' RT OF CENTERLINE, STATION 10+00 10355 

TEST 
No. 

OPTIM. 
MOIST. 

% 

63 I 7.5 128.5 

128.5 

~~~ 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
O/O (PCF) 

6.2 127.3 

4.3 121.6 

RELATIVE 
COMPACTION 

99 

95 

WITHIN 
SPECS 

? 

YES 

YES 

I 

I I I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIME- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE SPECIFICATIONS Job No. Page -of 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 
In-Place Moisture % 0 ASTM 13301 7 0 AASHTO T239 0 AASHTO T217 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 TestedBy UldT Date laa-98 

Event / Invoice No. 

Authorized By 

Lab No. 

Date @ 
Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

0 .  
E 
N 
S 
I 
T 

3eoth of fill I I I I I 
6' 8 " 

f4Lq: 

Probe Depth 

Counts 

(31 CountAverage 

Density Ratio 4 

((68 

2 
I 

U '  

IO2 Counts 

(4) CountAverage 4 
Moisture Ratio 

73 

~~ ~ ~ _ _  
5) WetUnitWerght. Ibf/cu. ft. from CafrbrationChartor Readout 4 ( 3 5 . 2  
61 Water. Ibf/cu. ft. from CalibrationChartor Readout 

SpetificGravityof +No 4Material 0 Assumed 0 Tested 4 

3ptimum Moisture (Lab). 96 of Dty Unit Weight 7. 5 7.3 
Maximum Dry Unit Weight (Lab). Ibf/cu. ft. 

9) Corrected Maximum DN Unit Weiqht, Ibf/cu. ft. 

10) Corrected Optimum Moisture. % 

(See Chart) 

(See Chart) 

l Z d  .R 

White - File After Processing Final Repon; Yellow- Preliminary Field Copy, Subject To Review 

'Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Subgrade 
Subbase Fil l  
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 

14. 
15. 
16. 
17. 

1009" minimum required 
95% minimum required 
90% minimum required 

-minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOO 

19. 
20. 
t Datum ' I  

Unitweight: 0 ASTM D1557 0 AASHTOT180 OA O B  a c  O D  

n 

- - _ _  .- . 

10. 
REVIEWED BY 

- - _  _ _ -  Western Technologies Inc 286 @93 
-r,-.',3,q5 ---- - - - - 



TEST LOCATION, VERTICAL 
Approximate Fill Elevation 

Depth, ft. 

37.0 1030.0 
1 35.0 1033.0 

5.0 1005.0 1 5.0 1007.0 
7.0 1007.0 
7.0 1014.0 

I 

: I 

MATERIAL TESTE0 

SUBBASE FILL 
SUBBASEFILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

352 1 353 
354 

'355 
I356 
~ 357 

TEST LOCATION, HORIZONTAL 

STA. 12 + 00, 150' RIGHT OF CENTERLINE 
STA. 11 +50, 100' LEFT OF CENTERLINE 
STA. 16+ 15,75' LEFT OF CENTERLINE 
STA. 16+50, 175' LEFT OF CENTERLINE 
STA. 16 + 15, 170' LEFT OF CENTERLINE 
STA. 17+50, 200' LEFT OF CENTERLINE 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 10-05-95 
Job No. 2745JC249 Page 1 of 1 

Eventhvoice No. 27450527-1 1 
Authorized By KEN SMITH Date 10-03-95 

Tested By P. LLEWELLYNMT Date 10-03-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3085 i i ? O  614 

1 IN-PUCE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION 1 REQUIREMENTS 
~ 

hersize 
% 
- 

0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 

__ 

Dry Unit 
Weight 

Ibf / cu. ft. 
ID 

Optimum 
Moisture 

% 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

% of 
Maximum 15:" 

Unit Weight 

96 
95 
95 
97 
95 
96 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 

Compaction 
% 

95 
95 
95 
95 
95 
95 

Moisture 
% 

123.7 
122.6 
122.2 
124.3 
122.4 
123.1 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

354 
355 

i LABORATORY DATA & COMPACTION CHARACTEP:'TICS 

1 MOISTURE,% 1 WEIGHT, Ibf I cu. ft. TEST METHOD OPTIMUM MAXIMUM DRY UNIT DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL EVENT/ 

Comments: BID #9 
DATUM TOPOGRAPHIC 

0 

..402 093 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W l  AN0 
CLIENT. W7 WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR INTENP6q. I 

OCt  6 \995 AMERICAN ASPHALT & GRADING (21 



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

61 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN RID NO. 3476-94 

DATEISHIFT LOCATION OF TEST HOLE TEST 

10/02/95 N 70' RT OF CENTERLINE, STATION 14+00 10285 

ELEVATION 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 10102/95 

MAX. DRY 
DENSITY 

(PCF) 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

IN -P LAC E RELATIVE WTHIN 
CHARACTERISTICS COMPACTION SPECS 

MOISTURE DRY DENSITY 7 
% (PCF) 

REVIEWED BY: KEN SMITH, P.E. Fib 

128.5 

128.5 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34118 SERIAL No. 11 044 

3.7 122.0 95 YES 

6.3 121.3 95 YES 

62 I 10/02/95 N I 70' RT OF CENTERLINE, STATION 1 1 +00 I 10252 I 

TEST 
No. 

61 

62 

OPTIM. 
MOIST. 

Oh 

7.5 

7.5 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIME- 

SOIL / AGGREGA?EFIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE I SPECIFICATIONS Job No. Page -of __ 
Event/lnvoice No. Lab No. 

Authorized By Date 
In-Place Unit Weight: ASTM 02922 0 AASHTO T238 0 
In-Place Moisture %: 0 ASTM 0301 7 0 AASHTOT239 0 AASHTOT217 

Rock Correction: 

isual Soil Classification per ASTM 02488 

Tested By G J A  i" Date 10 -2 *9'5 ASTM 0471 8 0 AASHTO T224 0 
Test Locations Designated By Date 

4orizontalLocation ofTest Hole 

h p t h  of Fill I 
ProbeOepth 8 '. 8 

Q 

S 
I (3) CountAverage 
T -  

$ counts 4 ]4L? / ?  r 
- 

Density Ratio 4 
Counts 

(4) CountAverage 4 
Lcz 1 0  Q I 

u 
R Moisture Ratio 
E 

51 Wet Unit Weight, Ibf/cu h from CalibrationChart or Readout 126.k; l t 9 . 2  
61 Water, Ibf /cu. ft. fromCalibrationChartor Readout 

SpecificGravityof +No. 4 Material 0 Assumed 0 Tested 4 I 

1 1 1  DN Unit Weiaht. Ibf/cu. h. I 

White - File After Processing Final Repon, Yellow - Preliminary Fleld Copy. Sublecf To Revlew 
11. 100% minimumrequired 18. Maximum Dry 0 ASTM 0698 0 AASHTOT99 METHOD 

13. 90Y0 minimum required 
14 -minimum required 
15. Specification Unknown 
16 Moisture Specification t Datum * 

Bottom 17 Test Locations Shownon 

12. 95% minimum required Unct Weight: 0 ASTM 01557 a AASHTO ~ 1 8 0  CIA O B  OC OD 
19. 

5 Trench Backfill 
6. Pipe Bedding 
7 Embankment Fill 

9 Above Footing Bottom 
Below 

a 
Accompanying Site Plan 

10. 

~ __ - . _ _  . - - - - 
206 Q93 VJTI Western Technologies Inc. 
1 - 1  9,OG 



Hole Moisture Dry Unit 

cu. ft. 
Volume ' % of Dry Weight Oversize I Unit Weight [ Ibf / cu. ft. % 

IO 

TEST LOCATION, HORIZONTAL Approximate Fill 
Depth, 11. 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL 

7.5 128.5 D1557-C 1 j 2 27450485 1 SAND WIGRAVEL, TRACE SILT I STA 4+05,15' RT OF CL 
I I 
~ 1 j I 

Western 
Technologies 
inc. 
The Quuty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 10-05-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450527-1 0 
Authorized By KEN SMITH Date 10-02-95 

Tested By P. LLEWELLYNWT Date 10-02-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS I 
COMPACTION 1 REQUIREMENTS I 

TEST 
NO. 

- 
348 
349 
350 
351 

I 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Optimum 
Moisture 

% 
Compaction 

% 

95 
95 
95 
95 

Maximum Dry Moisture 
Unit Weight 

5.8 1 122.9 0.0 2 

6.0 123.1 1 0.0 1 2 
6.2 j 122.3 0.0 2 

128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 

TEST 
NO. __ 

348 
349 
350 
351 

1, VERTICAL 
Elevation 

1036.0 
1016.6 
1038.0 
1032.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

STA. 12+00, 150' LEFT OF CENTERLINE 
STA. 16+50,75' LEFT OF CENTERLINE 
STA. 11 + 00, 100' LEFT OF CENTERLINE 
STA. 14 + 50, 125' LEFT OF CENTERLINE 

14.0 

Distribution : 

WE ._. . 

CLIENT - (3) 
AMERICAN ASPHALT (2) GRADING 

'8 
CORWIN ANDEREGG 

402 093 



Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

LOCATION OF TEST HOLE 

1 1 0  LT OF CENTERLINE, STATION 1 1 +50 

15' RT OF CENTERLINE, STATION 10+50 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

101 85 

10255 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

~~ _ _ ~ ~  - ~ 

10' RT OF CENTERLINE, STATION 15+50 

LOCATIOI\I: LAUGHLIN, NEVADA DATE OF TEST: 09/29/95 

10172 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

IN -P LAC E RELATIVE 
CHARACTERISTICS COMPACTION 

MOISTURE DRY DENSITY 
Yo ( P W  

3.8 122.0 95 

4.4 122.7 95 

4.4 123.7 96 
I 
I 

I 

TEST 
No. 

OPTIM. 
MOIST. 

% 

7.5 

7.5 

7.5 

58 

MAX. DRY 
DENSITY 

PCF) 

128.5 

128.5 

128.5 

59 

60 

DATUS HI FT 

09/29/95 N 

09/29/95 N 

09/29/95 N 

TEST 
NO. 

58 

59 

60 

WlTHlN 
SPECS 

7 

YES 

YES 

YES 

I I I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIME- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Job No. Page il of 1C PROCEDURE / SPECIFICATIONS 
Event/lnvoice No. Lab No. 

Authorized By Date 
In-Place Unit Weight: 0 ASTM 02922 AASHTO 1238 a 
In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 

Rock Correction: 

@ 
Tested By CJ bfT- Date 9 - a - q 5  0 ASTM 04718 0 AASHTO T224 0 

Counts 4 1 4 8 1  
(3) Count Average 

Density Ratio 4 
Counts 69 
(4) Count Average 4 
Moisture Ratio 

1 

Test Locations Designated By Date Visual Soil Classification per ASTM 02488 

/e19 J3€??I 

7 7  749 

I 

lepth of Fill I I I - I 

5 )  Wet Unit Weight. Ibf/cu. ft. from Calibration Chart or Readout 4 
6 )  Water, Ibf Icu. ft. fromcalibration Chart or Readout 

- 
D 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
U 
R 
E 

- 

- 
I;>&.& \?R* 1 rzq, I 

Probe Oepth 8” el aU 
I 1 

onformance Indicated? 

bmments. 

White - File After Processing Final Report; Yellow - Preliminary Field Copy, Sublect To Review 

METHOD 
O A  0 6  n c  0 0  

11. 100% minimum required 
12. 95% minimum required 
13. 90% minimum required 
14. __minimum required 
15. Specification Unknown 
16. Moisture Specificatlon t Datum ‘i 
17. Test Locations Shown on 

18. Maximum Dry 0 ASTM D698 0 AASHTO T99 

19. 

Unit Weight: 0 ASTM D1557 0 AASHTOT180 

5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8,  Below Footing 
9, Above Footing Bottom m Accompanying Site ‘Ian 

REVlEWED BY G- 10. 

- _ _  Western - .  .__ Technologies - . __ Inc. - - - . . .  



Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

Optimum % of 
Moisture Maximum Dry 

% Unit Weight 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Moisture 
% 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

7.5 
7.5 
7.5 
7.5 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

95 
95 
96 
96 

Date of Report 10-02-95 

Eventhvoice No. 27450527-9 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-27-95 
Tested By P. LLEWELLYNM Date 09-29-95 

9.0 
7.8 
8.4 
7.2 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

122.4 
121.9 
122.8 
123.2 

IN-PLACE CHARACTERISTICS 
TEST 

0.0 
0.0 
0.0 
0.0 

I 
2 128.5 
2 128.5 
2 128.5 
2 128.5 

* I- 
1007.0 
1030.0 
1027.0 
1022.0 

__ 
TEST 
NO. ___ 

344 
345 
346 
347 

__ 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

2 

1 LAB CHARACTERISTICS 1 COMPACTION I REQUIREMENTS 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ 
INVOICE NO. 1 

D1557-C 27450485 I SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 7.5 128.5 

I 

Maximum Dry 
Unit Weight 

% Ibf / cu. ft. 

TEST LOCATION, HORIZONTAL Amrox imats  Fill 

STA. 16 + 50, 200' LEFT OF CENTERLINE 
STA. 11 + 50, 200' LEFT OF CENTERLINE 
STA. I O +  50, 100' LEFT OF CENTERLINE 
STA. 14+00, 150' LEFT OF CENTERLINE 

5 .O 
32.0 
29.0 
30 .O I 

J, VERTICAL ZZT- 

Compaction 
% 

95 
95 
95 
95 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

MATERIAL TESTED 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2 )  

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE AmOPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllARLY SITUATED PROFESSIONALS, NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR  INTENDED.^ , 
REVIEWED BY CORWIN ANDEREG 

_ _  
~ (SIGHED cow on met - - - - .. 



a 
57 

Grelner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

09/28/95N ON CENTERLINE, STATION 10+50 10205 

FIELD DENSITY TESTS SUMMARY 

OPTIM. 
MOIST. 

% 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11 044 

DATE OF TEST: 09/28/95 

REVIEWED BY: KEN SMITH, P.& 

MAX. DRY IN-PLACE 
DENSITY CHARACTERISTICS 

(PCF) MOISTURE DRY DENSITY 
% (PCF) 

TEST I DATUSHIFT 1 
No. 

RELATIVE 
COMPACTION 

LOCATION OF TEST HOLE 

WITHIN 
SPECS 

? 

55 I 09/28/95 N I 10' LT OF CENTERLINE, STATION 14+00 I 10205 

7.5 

56 I 09/28/95 N I 10' LT OF CENTERLINE, STATION 14+00-RETEST 55 I 1020% I 

128.5 7.7 123.1 96 YES 

TEST 
No. 

55 

56 

57 

7.5 I 128.5 I 9.7 120.8 I 94 I NO I 
7.5 I 128.5 I 9.3 121.5 95 I YES I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL FULL LLCIC-  - 
I 

t $  
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE i SPECIFICATIONS Job No. Page __of __ 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTOT238 

In-Place Moisture %: 0 ASTM 0301 7 c] AASHTO T239 AASHTO T217 

Rock Correction: ASTM 04718 0 AASHTOT224 0 TestedBy a d r  Date 9 *m*q5 

Event I Invoice No. 

Authorized By 

Lab No. 

Date @ 
Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

I 

U 
R 
E 

E 

orizontal Location ofTest Hole 

14G 14 1 I2 1 I 
I 
l 

Counts 

(4) CountAverage 4 
Moisture Ratio 

Depth of Fill I 
Probe Depth 4 8 " 8 '' 8 '( '€I*': 
Counts 4 1230 I?, 26 1229  

T I 
D 

S 
I (3) CountAverage 

Density Ratio 4 I 

(5) Wetunitweight, Ibf/cu. h. fromCalibrationChartor Readout 4 
(6) Water, Ibf/cu. ft. fromCalibrationChartor Readout 

SpecificGravityof +No. 4 Material a Assumed Tested 4 

1 3 2 . 5  1 ?7 ,R 132.6 I 
\ 
I 

'Circle 
Applicable e Data 

(71 Wetweight of Sample, Ibf 4 

1. 
2. 
3. 

I\ 

4. 
5. 
6. 
7. 
8. 
9. 

10. 

White - File After Processing Final Report; Yellow - Preliminary Field Copy, Subject To Review 

Subgr ade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 100% minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
12. 95% minimum required Unitweight: c] ASTM 01557 0 AASHTOT180 O A  OB ac O D  
13. 90% minimum required 

19. 
14. -minimum required 
15. Specification Unknown 20.  
16. Moisture Specification t Datum ':. 
17. Test Locations Shown on 

Accompanying Site Plan 
n 

Western Technologies Inc. REVIEWED BY 286 Q93 kVT' 
. rev 2 / 9 2  



COMPACTION REQUIREMENTS 

I LAB IO. I NO, 1 DESCRIPTION OF MATERIAL EVENT/ 

I 1 2 127450485 SAND WIGRAVEL, TRACE SILT 
1 3 127450450 I DRAIN ROCK 

I i I 

SOURCE OF MATERIAL I OPTIMUM MAXIMUM DRY UNIT TEST METHOD 1 MOISTURE,% WEIGHT, Ibf / cu. ft. I 
128.5 ' D1557-C 
137.4 D4253-B 

STA 4+05,  15' RT OF CL , 7.5 
, WMK MATERIALS 1 .o 

Western 
Technologies 
Inc. 
The Q U I &  People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 10-02-95 

Event/lnvoice No. 27450527-8 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-28-95 
Tested By P. LLEWELLYNIWT Date 09-29-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 St 

LAB CHARACTERISTICS I IN-PLACE CHARACTERISTICS __ 

Iversize 
% 

Dry Unit 
Weight 

Ibf / cu. ft. 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Optimum 
Moisture 

% 
% of Dry 

MI. ft. Unit Weight INOICATED Maximum Dry Moisture 
Unit Weight 

335 
336 
337 
338 
339 
340 
341 
342 
343 

6 .O 
5.8 
6.3 
6.7 
5.8 
6.7 
3.1 
2.8 
3.5 

122.6 
123.5 
122.3 
122.8 
122.5 
122.1 
130.9 
130.5 
132.5 

0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 
137.4 
137.4 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 
1 .o 

95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

95 
96 
95 
96 
95 
95 
95 
95 
96 

TEST LOCE 
iproxirnate I 
Depth, f t .  

27 .O 
29 .O 
28.0 
20.0 
5 .O 
3.5 
3 .O 
3.0 
3.0 

~ 

TEST LOCATION, HORIZONTAL 

STA. 10 + 25, 200' LEFT OF CENTERLINE 
STA. 11 +OO, 150' LEFT OF CENTERLINE 
STA. 12 + 50, 50' LEFT OF CENTERLINE 
STA. 14+50, 100' LEFT OF CENTERLINE 
STA. 16 + 00, 100' LEFT OF CENTERLINE 
STA. 17 + 50, 100' LEFT OF CENTERLINE 
STA. 16 + 15, 160' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 16 + 50, 200' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 17 +50, 175' LEFT OF CENTERLINE, DRAIN ROCK 

TEST 
NO. 

~ 

335 
336 
337 
338 
339 
340 
34 1 
342 
343 

I, VERTICAL 
Elevation MATERIAL TESTE0 

101 9.0 
1022.0 
1021 .o 
1017.0 
1009.0 
101 2.0 
1003.0 
1005.0 
101 0.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE S K U  AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS NO OTHER WARRANPI. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
_ _  - _. -- - --- - lZ lCI lC" rnm" "U El, C I  - - -  - 

~~ 
- . .  402093 WTI ~ ~ ~ 



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

TEST DATUSHIFT LOCATION OF TEST HOLE 
No. 

51 09/27195N 50' LT OF CENTERLINE, STATION 15+30 

52 09/27/95N 70' LT OF CENTERLINE, STATION 10+50 

53 09/27/95N 30' LT OF CENTERLINE, STATION 14+50 

54 09/27/95N 200' LT OF CENTERLINE, STATION 10+25 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

10042 

10202 

101 55 

10195 

BID NO. 3476-94 PROJECT: HlKO SPRINGS WASH TTENTION BASIN 

TEST OPTIM. MAX. DRY IN-PLACE RELATIVE WITHIN 
No. MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% W F )  MOISTURE DRY DENSITY ? 
YO (PCF) 

51 7.5 128.5 9.3 122.8 96 YES 

52 7.5 128.5 5.2 121.7 95 YES 

128.5 7.3 122.4 95 YES 53 7.5 

54 7.5 128.5 3.7 1 18.5 92 NO 
- _ _  

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09/27/95 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

REVIEWED BY: KEN SMITH, P.E. 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



CALL ~ U L L  LLCIL-  - 
SOIL / AGGREGAI t FtELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PflOCEOURE / SPECIFICATIONS Job No. Page -of __I 

In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 
In-Place Moisture %: a ASTM D3017 D AASHTO T239 0 AASHTO T217 

Rock Correction: 0 ASTM 13471 8 0 AASHTO T224 0 ~ e s t e d ~ y  cJdT Date ? z 7 . 7  5 

Event/ Invoice No. 

Authorized By 

Lab No. 

Date @ 
Visua) Soil Classification per ASTM D2488 Test Locations Designated By Date 

(31 Count Average 

Density Ratio 4 
Counts 

(4) Count Average 4 
Moisture Ratio 

D 
E 

e .  ~ 

14 3 89 119 6 A  

1 

206 993 
rev 2/95 

(5) Wet Unit Weight. Ibf Icu.  ft. from Calibration Chart or Readout 4 1% 2 
16) Water. Ibf lcu.  ft. from Calibration Chart or Readout I 

Probe Depth 

128.0 131 * 3  17% .? 
I I I I 7 Specific Gravityof +No. 4 Material 0 Assumed 0 Tested I I 

(71 Wet Weight o f  Sample, Ibf 
I I I 

White - File After Processing Final Report; Yellow - Preliminary Field Copy. Subject To Review 

METHOD 11. 100% minimum required 18. Maximum Dry ASTM D698 0 AASHTO T99 
12. 95% minimumresuired Unitweight:  0 ASTM D1557 0 AASHTOT180 D A  0 6  n C  0 0  

19. 
13. 90% minimum required 

4. Structure Backfill 14, -minimumrequired 
5. Trench Backfill 15. Specification Unknown *'. 

16. Moisture Specification t Datum 'c 6. Pipe Bedding 
7. Embankment Fill 17. Test Locations Shownon 

Below Footing Bottom 
9, Above ,Coating Bottom Accompanying 'Ite 'Ian 

10. 

WTI Western Technologies Inc. 
~ ~ - ... . .. .. ...._ -. ... _ _ _  -. . _ _  .. .. .. ...~ .~ . .- ..~ . .. .. .. 

~~ 



LAB ID. 1 EVENT1 NO, 1 DESCRIPTION OF MATERIAL OPTWAUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I cu. ft. 

SOURCE OF MATERIAL 

27450450 DRAIN ROCK 

Western 
Technologies 
Inc. 
The Q U I @  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
( 5 2 0 )  758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 09-28-95 

Eventhvoice No. 27450527-7 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 09-27-95 
Tested Bv P. LLEWELLYNWT Date 09-27-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3085 H7O 614 

I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION 1 REQUIREMENTS 

Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

Maximum Dry 

Ibf I cu. ft. 
ID I Unit Weight 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 
1 .o 
1 .o 
7.5 
7.5 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

Iversire 
% 

~ 

0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

~ __ 

Maximum Dry Moisture 
Unit Weight 

318 
319 
320 
321 
322 
323 
3 24 
325 
326 
327 

6.0 
5.4 
5.1 
5.8 
2.7 
3.9 
3.5 
4.1 
6.0 
7.1 

124.4 
122.9 
123.4 
122.5 
133.5 
131.0 
131.9 
130.6 
122.5 
123.2 

2 
2 
2 
2 
3 
3 
3 
3 
2 
2 __ ___ 

128.5 
128.5 
128.5 
128.5 
137.4 
137.4 
137.4 
137.4 
128.5 
128.5 

97 
96 
96 
95 
97 
95 
96 
95 
95 
96 

rEST LOCATI 
proximate Fill 
Depth, ft. 

4 .O 
7.0 
7 .O 
9.0 
4.0 
2.0 
2.0 
2.0 

28.0 
24.0 

TEST 
NO. __ 

318 
319 
320 
321 
322 
323 
324 
325 
326 
327 

4, VERTICAL 
TEST LOCATION. HORIZONTAL MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Elevation 

STA. 15 + 25, 75' LEFT OF CENTERLINE 
STA. 15+60, 130' LEFT OF CENTERLINE 
STA. 15+45,80' LEFT OF CENTERLINE 
STA. 15 + 65, 125' LEFT OF CENTERLINE 
STA. 15 + 50, 140' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 16 + 15, 160' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 16 + 50, 200' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 17 + 50, 175' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 11 +OO, 50' LEFT OF CENTERLINE 
STA. 12 + 50, 200' LEFT OF CENTERLINE 

998.0 
999.0 

1001 .o 
1001 .o 
996.0 

1002.0 
1004.0 
1009.0 
1019.0 
1017.0 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

__ 
2 STA 4+05, 15' RT OF CL 

WMK MATERIALS 
128.5 1 ;:E 1 137.4 

D1557-C 
D4253-B 3 

Comments: .BID #9, 31 8-321, 326-333, BID # I  0,322-325 & 334 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS  INCLUDED OR I 

REVIEWED BY CORWIN ANDEREG 
- -  _ -  
,e r .C^ _^I" ^. - - - -- 

AMERICAN ASPHALT & GRADING (2) a /  



Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

. 

Inc. 

Since 1955 

Date of Report 09-28-95 

Eventhvoice No. 27450527-7 
Job No. 2745JC249 Page 2 of 2 Client GREINER, INC., SOUTHWEST 

ATTM: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 09-27-95 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYNWT Date 09-27-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

)cation LAUGHLIN, NEVADA - 
TEST 
NO. 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS REQUIREMENTS COMPACTION 1 
Dry U 
Weigl 

Ibf / cu 
__ 
122 
123 
123 
122 
122 
121 
132 

Iversize 
% 

___ 
0.0 
0 .o 
0 .o 
0.0 
0.0 
0.0 
0.0 

ID 
Maximum Dry 

Unit Weight 
Ibf I cu. ft. 

Compaction 
% 

:ONFORMANCE 
INDICATED 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

6.8 
5.9 
5.4 
6.1 
5.4 
5.0 
3 .O 

Maximum Dry Moisture 
Unit Weight 

328 
329 
330 
331 
332 
333 
334 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 

95 
96 
96 
95 
95 
95 
96 

95 
95 
95 
95 
95 

%3 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

TEST LOCATIN 
pproximate Fill 

Oeplh. ft. 

18.0 
27 .O 
24.0 
16.0 
10.0 
11.0 
2 .o 

I, VERTICAL 
Elevation 

1014.0 
1019.0 
101 7.0 
101 3.0 
1004.0 
1003.0 
1006.6 

I /  

E S T  
NO. TEST LOCATION, HORIZONTAL MATERIAL TESTED 

128 
129 
130 
13 1 
132 
333 
334 

STA. 14+00, 100' LEFT OF CENTERLINE 
STA. 1 1  + 50, 100' LEFT OF CENTERLINE 
STA. 12 + 50, 150' LEFT OF CENTERLINE 
STA. 14+60,75' LEFT OF CENTERLINE 
STA. 15 + 30.80' LEFT OF CENTERLINE 
STA. 15 + 60, 125' LEFT OF CENTERLINE 
STA. 16 + 75,75' LEFT OF CENTERLINE, DRAIN ROCK 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Comments: BID #9, 31 8-321, 326-333, BID #10,322-325 & 334 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS  REASONABLY 

OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENOED. 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER 

REVIEWED BY CORWIN ANDEREGG 

/ 
AMERICAN ASPHALT 81 GRADING (2) 



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

48 

49 

50 

Laughlin, Nevada 89029 
(702) 298-0214 r FAX: (702) 298-0219 

-I__- 

DATESHIFT LOCATION OF TEST HOLE TEST 
, ELEVATION - 

09/26/95N 20' LT OF CENTERLINE, STATION 13+75+ 101 65 

09/26/95N 250' LT OF CENTERLINE, STATION 12+10, C 10165 

09/26/95N 240' LT OF CENTERLINE, STATION 12+10, COR 10172 

FIELD DENSITY TESTS SUMMARY 

OPTIM. 
MOIST. 

% 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

MAX. DRY 
DENSITY 

(PCF) 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09/26/95 

IN -P LAC E 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

7.8 123.6 

5.3 123.7 

3.6 123.4 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

RELATIVE 
COMPACTION 

96 

96 

96 

REVIEWED BY: KEN SMITH, P.E. Bh 

7.5 

7.5 

7.5 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

128.5 

128.5 

128.5 

TEST 
No. 

48 

49 

50 

I 

WITHIN 
SPECS 

? 

YES 

YES 

YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



UN CALL PULL L'LPIC- - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Job No. Page -of - PROCEDURE / SPECIFICATIONS 

Event/lnvoice NO. Lab No. 

Authorized By Date 
In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 

In-Place Moisture 46: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 
Rock Correction: 0 ASTM D4718 0 AASHTO T224 0 Tested By IlJ rl I Date ? a - 9 5  

- 
Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

Iepth of Fill I - 

D 
E 
N 
S 
I 
T 
Y 

M 
0 

I 
S 
T 
U 
R 
E 

- 

- 

8 " 8 " Probe Depth 

Counts 

(3) CountAverage 

Density Ratio 1 
Counts 

(4) Count Average 1 
Moisture Ratio 

4 IzrQ 13[L 

I25 ?, I 

While - File Afrer Processing Final Report; Yellow - Preliminary Field Copy. Subject To Review 
11. 100% minimumrequired 18. MaxrmumOry a ASTM 0698 0 AASHTO T99 METHOD 
12. 95% minimum required Unit Weight. 0 ASTM 01557 a AASHTO T180 O A  OB o c  0 0  

19. 13. 90Y0 minimurn required 
14 __ minimum required 
15 Specification Unknown 2o 
16. Moisture Specification t Datum 
17 Test Locations Shown on 

5 Trench Backfill 
6. Pipe Bedding 
7 Embankment Fill 

Bottom 
9 Above Footing Bottom 

Below Accompanying Site Plan 

10 
286 093 WTI 
rev-2/95 - - 

Western Technologies Inc 



31 3 
314 
31 5 
316 
317 

EVENT1 DESCRIPTION OF MATERIAL OPTIMUM MAXIMUM DRY UNIT TEST METHOD SOURCE OF MATERIAL 
INVOICE NO. 1 I - 

2 27450485 i SAND WIGRAVEL, TRACE SILT STA 4+05,  15' RT OF CL 
MOISTURE.% WEIGHT, Ibf / cu. ft. 

7.5 128.5 D1557-C 

Western 
Technologies 
Inc. 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

The Q U I &  People 
Since 1955 

Date of Report 09-28-95 

Eventtlnvoice No. 27450527-6 
Job No. 2745JC249 Page 1 of 1 

Date 09-26-95 
Tested By P. LLEWELLYNWT Date 09-26-95 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H 2 0  614 

I IN-PLACE CHARACTERISTICS REOUIREMENTS LAB CHARACTERISTICS I COMPACTION 1 

cu. ft. 

Moisture 
% of Dry 

Jnit Weight 
hersize 

% 
ID 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Compaction 
% 

Optimum 
Moisture 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

124.8 
122.5 
123.1 
122.8 
122.7 

ONFORMANCt 
INDICATED 

6.0 
5.9 
6.6 
6.3 
6.2 

0.0 
0.0 
0.0 
0 .o 
0 .o 

YES 
YES 
YES 
YES 
YES 

95 
95 
95 
95 
95 

97 
95 
96 
96 
95 

TEST L O U  
,proximate I 
Depth, ft.  

13.0 
14.0 
23.0 
25.0 
25 .O 

128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 

v 

e 
lERTlCAL 

Elevation * 
101 1 .o 
101 1 .o 
101 5.0 
1017.0 
101 3.5 

TEST 
NO. TEST LOCATION, HORIZONTAL MATERIAL TESTED 

313 
514 
315 
316 
317 

STA. 14+ 50, 50' LEFT OF CENTERLINE 
STA. 12+60, 240' LEFT OF CENTERLINE 
STA. I O +  50, 150' LEFT OF CENTERLINE 
STA. 11 + 50, 100' LEFT OF CENTERLINE 
STA. 12 + 00, 230' LEFT OF CENTERLINE 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Comments: BID #9 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT E W E E N  WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED 

REVIEWED BY CORWIN ANDEREGG 
_- _ _  -- ISIC."FOM*"*Rl<7 - ' - 



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST DATE/SHIFT 
No. 

44 09125/95N 

45 09/25/95N 

Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

__ -___ _______ 

FIELD DENSITY TESTS SUMMARY 
e 

LOCATION OF TEST HOLE TEST 
ELEVATION 

50' LT OF CENTERLINE, STATION 13+90 

CORNER, 250' LT OF CENTERLINE, STATION 12+00 

101 4+ 

10132 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

47 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09/25/95 

09/25/95N 230 LT OF CENTERLINE, STATION 10+50-RETEST 46 101 52 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

MAX. DRY 
DENSITY 

(PCF) 

128.5 

128.5 

REVIEWED BY: KEN SMITH, P.E. fb 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
Yo (PCF) 

7.7 124.0 

4.6 115.7 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

,+ 
46 

47 

~~ ~~ 

I 46 I 09/25/95 Npp1230 LT OF CENTERLINE, STATION 10+50 

7.5 128.5 10.2 120.6 94 

7.5 128.5 9.8 121.9 95 

I I I / 

I I I 
TEST 
No. 

44 

45 

OPTIM. 
MOIST. 

% 

7.5 

7.5 

RELATIVE 
COMPACTION 

I 

SPECS I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL- FULL TIME- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PRocEDJRE/sPEC~F~CAT~ONS Job No. Psge of 

Event/lnvoice No Lab No. 

Date 
(n-Place Unit Weight: [7 ASTM 02922 AASHTO T238 0 
In-Place Moisture 46. 0 ASTM 0301 7 0 AASHTO T239 0 AASHTO T217 
Rock Correction: 0 ASTM D4718 0 AASHTOT224 0 TestedBy Date 9'zs'?9 

Authorized By 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

h p t h  of Fill 

Probe Oepth 8 " 
N E Counts /zo 3 D 

S 
I 13) CounrAverage 
T 
Y Density Ratio 1 

Counts I 2 7  
I 
f (41 CountAverags 4 
U 
R Moisture Ratio 
E 
5) Wet Unit Weight, Ibf /cu f t  from Calibration Chart or Readout 4 133.6 
6) Water, Ibf/cu ft frornCalibrationChartor Readout 

jpecific Gravity of +No 4 Material 0 Assumed 0 Tested 4 

8" 8' 
167'7 fZZ 1 1@q 

2 6  157 1 4 8  

121 .o /3z . c f  133.9 

:omments' - 

1 'Circle 
Applicable 

Data 

1. 
2 .  
3. 
4. 
5. 
6. 
7. 
8. 
9. 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy. Sublect To Review 

Subgrade 
Subbase Fil l 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

10. 

11.  
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

-minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

METHOD 18. Maximum Dry 0 ASTM 0698 fl AASHTO T99 

19. 
20. 
t Datum '. 

Unitweight: 0 ASTMO1557 0 AASHTOT180 O A  oc 0 0  

/1 

REVIEWED BY Western Technologies Inc. 



LABORATORY DATA & COMPACTION CHARACTERISTICS 

I 

137.4 
137.4 
137.4 
137.4 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

1 .o 
1 .o 
1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

EVENT/ DESCRIPTION OF MATERIAL INVOICE NO. 1 
3 27450450 

I 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

SOURCE OF MATERIAL 

WMK MATERIALS 1 .o 137.4 D4253-B 
STA 4+05, 15' RT OF CL 7.5 128.5 D1557-C 

Western 
Technologies 
Inc. 
The QuaJty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-28-95 

Event/lnvoice No. 27450527-5 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 09-25-95 
Tested By P. LLEWELLYNWT Date 09-25-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge __ Make TROXLER Model 3430 

IN-PLACE CHARACTERISTICS 

dard Count: Unit Weight 3085 H20 614 Serial No. 24742 s 
LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

Compaction Maximum Dry Moisture 
Unit Weight 

TEST 
NO. I Moisture Hole 

Volume % of Dry 
cu. ft. Unit Weight 

hersize 
% 

ID I Maximum Dry Optimui 
Unit Weight 1 M o i p r '  
Ibf / cu. ft. 

Dry Unit 
Weight 

Ibf / cu. ft. 

130.9 
132.3 
131.2 
131.5 
122.5 
122.9 
123.0 
122.6 
122.2 
122.6 

e 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

301 
302 
303 
304 
305 
306 
307 
308 
309 
310 __ __ 
TEST 
NO. 

0 .o 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 

~ 

~ 

3 
3 
3 
3 
2 
2 
2 
2 
2 
2 ___ __ 

2.9 
4.3 
3.9 
4.8 
5.3 
6 .O 
4.9 
6.2 
6.0 
6.3 

95 
96 
95 
96 
95 
96 
96 
95 
95 
95 

TEST LOCATI I, VERTICAL 
iproximate Fill 

Depth, ft. 
TEST LOCATION, HORIZONTAL MATERIAL TESTED Elevation 

301 
302 
303 
304 
305 
306 
307 
308 
309 
310 

STA. 15+ 50, 130' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 30,75' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 60, 120' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 50, 125' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15+50,130' LEFT OF CENTERLINE 
STA. 16 + 15, 150' LEFT OF CENTERLINE 
STA. 16 + 50, 175' LEFT OF CENTERLINE 
STA. 17 +OO, 150' LEFT OF CENTERLINE 
STA. 10 + 00, 100' LEFT OF CENTERLINE 
STA. 12+00, 200' LEFT OF CENTERLINE 

2.0 
2.0 
4.0 
2.0 

29 .O 
22.0 

996.0 
994.0 
996.0 
996.0 
992.0 

1000.0 
1002 .o 
1004.0 
1021 .o 
101 6.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

Comments: BID #6, 305-308, BID #9, 309-31 2, BID #lo, 301 -304 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONOtTlONS FOUND AT THE EXACT LOCATtON 
AN0 TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WI WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 

EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARPANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. 

STANDARD OF CARE. INCLUDING THE SKIU AND JUDGMENT THAT IS REASONABLY 

CORWIN ANDEREGG 
. - - - - REVIEWED BY 

- __ _ _  - 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET S K 1 9 5 5  

TEST LOCATION, HORIZONTAL 

STA. 13 + 00, 150' LEFT OF CENTERLINE 
STA. 14+50, 100' LEFT OF CENTERLINE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIXLE. SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION, VERTICAL 
Approximate Fill Elevation . MATERIAL TESTED 

Depth, ft. 

23.0 1012.0 SUBBASE FILL 
19.0 1009.0 SUBBASE FILL 

Date of Report 09-28-95 

Eventllnvoice No. 27450527-5 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 09-25-95 
Tested By P. LLEWELLYNIWT Date 09-25-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
ocation LAUGHLIN. NEVADA 

I IN-PIACE CHARACTERISTICS 

TEST /Hole- 
No. Volume I cu. ft. 

31  1 
312 

__ 

1312 

Moisture 
% of Dry 

Unit Weight 

5.8 
5.3 

Dry Unit 
Weight 

Ibf I cu. ft. 

122.0 
122.8 

hersize 
% 

0.0 
0.0 

LAB CHARACTERISTICS 

ID 

~ 

2 
2 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 

COMPACTION 

% of 
Maximum Dry 

Unit Weight 

9 5  
96 

REQUIREMENTS 
I I 

Moisture 
% 

Compaction CONFORMANCE 
INDICATED % 

Comments: BID #6, 305-308, BID #9, 309-312. BID # I O ,  301-304 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONOlTlONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN _ _ _  ANDEREGG 
- - _" --- . - - . -  



Grelner, Inc. 
3650 South Pointe Circle, #203 

40 

41 

42 

FIELD DENSITY TESTS SUMMARY 

09/22/95N 15' LT OF CENTERLINE, STATION 13+25 101 05 

09/22/95N 90 LT OF CENTERLINE, STATION 13+00 10115 

09/22/95N 200' LT OF CENTERLINE, STATION 11+00 101 12 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

43 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09\22/95 

09/22/95N CORNER, STATION 12+00 1010+ 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

TEST 
No. 

40 

41 

42 

REVIEWED BY: KEN SMITH, P.E. (39 

OPTIM. MAX. DRY IN-PLACE RELATIVE 
MOIST. DENSITY CHARACTERISTICS COMPACTION 

O/O (PCF) MOISTURE DRY DENSITY 
% (PCF) 

7.5 128.5 7.5 122.9 96 

7.5 128.5 7.6 122.6 95 

7.5 128.5 6.2 123.2 96 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

43 

I TEST I DATElSHlFT I LOCATION OF TEST HOLE I TEST 
No. ELEVATION 

7.5 128.5 8.0 122.2 95 

_ _ _ _  

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

WITHIN 
SPECS 

? 

YES 

YES 

YES 

YES 



ON CALL - FULL T L N E  - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Page -of ~ PROCEDURE / SPECIFICATIONS Job No. 

Event/lnvoice No. 

Authorized By 

In-Place Unit Weight. c] ASTM 02922 0 AASHTO T238 0 
In-Place Moisture %. ASTM D3017 0 AASHTOT239 0 AASHTOT217 

Rock Correction: ASTM D4718 0 AASHTO T224 0 TestedBy d r  Date 9 * m q G  

Lab No. 

Date 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Oate 

S 
I 
T .  
Y 

I '  

U '  
R 
E 

rest Hole No. 

(3) CountAverage 

Density Ratio 1 
Counts 12 I 12;: log 127 
(41 CountAverage 4 
Moisture Ratio 

51 Wetunitweight, Ibflcu. ft.fromCa1ibrationChartorReadout 4 
6) Water, Ibf/cu. ft. fromCalibrationChart or Readout 

White - File Aftar Processing Final Report; Yellow- Preliminary Field Copy, Sublect To Review 

11. 100% minimum required 18. Maximum Dry 0 ASTM D698 0 AASHTO T99 
~ ~ ~ l ~ ~ ~ b l ~  2 Subbase Fill 12. 95% minimum required UnitWelght: 0 ASTM 01557 0 AASHTOT180 O A  O B  n c  0 0  

19. 
3 Basecourse 13. 90% minimum required 

14 -minimum required 4 Structure Backfill 

15 Specification Unknown 20.  
5 Trench Backfill 

16 Moisture Specification t Datum ' 
6 Pipe Bedding 
7 Embankment Fill 17 Test Locations Shown on 

9. Above Footing Bottom Accompany'ng 

METHOD 0 *::;:e } 1. Subgrade 

Below Bottom - 'Ian 

10. 
REVIEWED BY 206 493  WT' Western Technologies Inc. 

rvv  2/05 

132. l 191.9 130.8 132-0 



101 2.0 
101 5.0 
101 3.0 
1020.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

1 I OPTIMUM 
OF 1 MOISTURE,% EVENT/ DESCRIPTION OF MATERIAL INVOICE NO. 

27450485 SAND WIGRAVEL, TRACE SILT 1 STA 4+05, 15' RT OF CL 1 7.5 

MAXIMUM DRY UNIT 1 TEST 1 WEIGHT, Ibf CU. f t .  I 

128.5 D1557-C I 
1 1 I I 

Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Date of Report 09-26-95 

Eventllnvoice No. 274505274 
Job No. 2745JC249 Page 1 of 1 

Date 09-22-95 
Tested By P. LLEWELLYNNVT Date 09-22-95 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3087 H20 614 

1 IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 

TEST F- 
NO. Volume 

Dry Unit 
Weight 

Ibf / cu. ft. 

' Maximum Dry 
ID: 1 Unit Weight 

128.5 
128.5 

2 1 128.5 
2 ! 128.5 

Ibf / cu. ft. 

i 

Moisture 
% of Dry 

Unit Weight 

7.1 
6.3 
6.9 
5.8 

Optimum 
Moisture 

Unit Weight 
:ONFORMANCE 

INDICATED hersize 

0 .o 

Compaction 
% 1 cu. ft. 

I 
297 
298 
299 
300 

122.2 
123.7 
122.8 
122.5 

95 
96 
96 
95 

7.5 
7.5 
7.5 
7.5 

YES 
YES 
YES 
YES 

95 
95 
95 
95 

J, VERTICAL I 
Elevation 1 TEST 

NO. 
TEST LOCATI 
pproximate Fill 

Depth. ft. 

23 .O 
24.0 
20.0 
26.0 

MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STA. 13 + 50, 125' LEFT OF CENTERLINE 
STA. 11 +OO, 100' LEFT OF CENTERLINE 
STA. 12 + 50. 200' LEFT OF CENTERLINE 
STA. 10 + 00, 50' LEFT OF CENTERLINE 

297 
298 
299 
300 

I 
i I 

comments: BID #9 
* DATUM TOPOGRAPHIC 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS. NO OTHER WARRANPI. GUARANPI. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

402 0 9 3  WTI 

REVIEWED BY CORWIN ANDEREGG 
- . -  _ _  - -SIGNED COPY ON FILE) - 



5.0 
5.5 
4.9 
3.8 
4.1 

122.5 
123.7 
124.9 
130.4 
130.9 

TEST LOCATION, HORIZONTAL 
TEST LOCATI 

Approximate Fill 
Depth, ft. 

j LAB ID. ~ I N : ~ : ~ ~ ~ O ,  I DESCRIPTION OF MATERIAL ~ SOURCE OF MATERIAL 

i 2 27450485 I SAND WIGRAVEL, TRACE SILT STA 4+05,  15' RT OF CL 
i 3 (27450450 1 DRAIN ROCK WMK MATERIALS 

I 

1 ! 1 

OPTIMUM MAXIMUM DRY UNIT TEST 
MOISTURE,% WEIGHT, Ibf I cu. f t .  

7.5 128.5 D1557-C 
1 .o 137.4 D4253-B 

Western 
Technologies 
Inc. 
The Quality People 

S z 1 9 5 5  

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 ~~ 

SOIL /AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-26-95 

Eventllnvoice No. 27450527-3 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-21 -95 
Tested By P. LLEWELLYNMlT Date 09-21-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3085 H 7 0  614 
I 1 IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION 1 REQUIREMENTS 1 j, Volume 

hersize 
% 

__ 
0.0 
0.0 
0 .o 
0 .o 
0.0 
0.0 

Compaction 
% 

:ONFORMANC€ 
INDICATED 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
137.4 
137.4 

Optimum 
Moisture 

Unit Weight 
ID 

___ 
2 
2 
2 
2 
3 
3 

1 . I cu. ft. 

7.5 95 
95 
95 
95 

9d 96' 
?b s 

YES 
YES 
YES 
YES 
YES 
YES 

29 1 
292 
293 
294 
295 

96 
95 
96 
97 
95 
95 

7.5 
7.5 
7.5 
1 .o 
1 .o * 1 2 g 6  

J, VERTICAL 

Elevation 

1019.0 
1014.0 
1009.0 
1004.0 
991 .o 
991 .o 

MATERIAL TESTED 

SUBBASE FILL 

SUBBASE FILL I 
SUBBASE FILL 
SUBBASE FILL 

SUBBASE FILL I 

/ 

STA. 10 + 00, 125' LEFT OF CENTERLINE 
STA. 11 + 50, 200' LEFT OF CENTERLINE 
STA. 12 + 50, 75' LEFT OF CENTERLINE 
STA. 14+00, 150' LEFT OF CENTERLINE 
STA. 15 + 00, 250' LEFT OF CENTERLINE, STRIP DRAINS 
STA. 15 + 50, 225' LEFT OF CENTERLINE, STRIP DRAINS 

26.0 
25.0 
20.0 
15.0 
2.0 
2.0 

292 
293 

1 294 
i 295 
~ 296 

i I 
r- 

I 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2 )  

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED, n 

CORWlN ANDEREGG REVIEWED BY 
v 

IYGNED COPY OKFlLel - - ---- . .- - -  402 093 WTI 



Greiner, Inc. 
3650 South Point8 Circle, #203 

TEST 
No. 

36 

37 

38 

39 

FIELD DENSITY TESTS SUMMARY 

DATWSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

09/20/95N 150' LT OF CENTERLINE, STATION 14+25 9982 

09/20/95N 70' LT OF CENTERLINE, STATION 13+50 9992 

09/20/95N 250' LT OF CENTERLINE, STATION 12+50-CORNER 101 02 

09/20/95N 230' LT OF CENTERLINE, STATION 11 +50 10122 

~~ ~ ~~~ ~ 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

TEST OPTIM. MAX. DRY IN -PLAC E 
No. MOIST. DENSITY CHARACTERISTICS 

% (PCF) MOISTURE DRY DENSITY 
% (PCF) 

36 7.5 128.5 10.2 122.9 

37 7.5 128.5 6.9 125.3 

38 7.5 128.5 7.3 125.3 

39 7.5 128.5 7.5 129.0 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09/20/95 

RELATIVE WITHIN 
COMPACTION SPECS 

7 

96 YES 

93 YES 

98 YES 

100 YES 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. 
>\ 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

0 



- ON CALL FULL TIME 
I 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPEClFiCATlONS Job No. - Page-of - 
In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 

In-Place Moisture %: ASTM D3017 0 AASHTO T239 0 AASHTO T217 

Rock Correction: ASTM D4718 0 AASHTO T224 0 Tested By wfli" Date Q.zO.95 

Eventllnvoice No. 

Authorized By 

Lab No. 

Date 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

De - 
D 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
U 
R 
E 

- 

- 

h of Fill 

Probe Depth 4 €3'' 8" 8" 8' 
Counts 4 115B [ Z  I C )  1/93 1 0 7  I 
(3) Count Average 

Density Ratio 

Counts 

14) Count Average 4 
Moisture Ratio 

155 l1Z I /  7 124 

(5) Wet Unit Weight, Ibf Icu. ft. from Calibration Chart or Readout 135.5 134.0 134.5 1343.7 
16) Water. Ibf /cu. ft. from Calibration Chart or Readout 

Specific Gravity of +No. 4 Material 0 Assumed 0 Tested 4 I I I I 
(7 )  Wetweight of Sample, Ibf 

18) Wet Weiaht of +No. 4 Material 

Optimum Moisture (Lab), 96 of Dry Unit Weight 7 .6  7. 3 7. Li 7.5 I 

White - File After Processing Final Repon; Yellow- Preliminary Field Copy. Sublect To Review 

METHOD 11. 100% minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 
12. 95% minimum required Unitweight: 0 ASTM D1557 0 AASHTOTl8O O A  O B  oc OD 
13. 90% minimum required 

19. 
14 -minimum required 
15. Specification Unknown 20. 
16. Moisture Specification t Datum 
17 Test Locations Shown on 

5 Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 

9 Above Footing 
Below Bottom Bottom Accompanying 'Ite 'Ian 

10. 

206 Q93 WTi  
- -rw-m 



Maximum Dry 

OPTIMUM 
MOISTURE,% 

MAXIMUM DRY UNIT TEST METHOD 
WEIGHT, Ibf / cu. ft. ' 3 127450450 1 DRAIN ROCK WMK MATERIALS 

Western 
Technologies 
Inc. 
The Quuty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Date of Report 09-27-95 
Job No. 2745JC249 

Event/lnvoice No. 27450527-2 
Page 1 of 1 

Authorized By KEN SMITH Date 09-20-95 
Tested By P. LLEWELLYNMT Date 09-20-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA REVISED REPORT: 09/28/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

LAB CHARACTERISTICS ! COMPACTION 1 REQUIREMENTS 
I I IN-PLACE CHARACTERISTICS 

Compaction 
% 

:ONFORMANCt 
INDICATED 

Moisture 
% of Dry 

Unit Weight 

4.2 
3.8 
6.4 
4.1 
5 .O 
6.2 

Dry Unit 
Weight 

Ibf I cu. ft. 

130.9 
133.0 
124.1 
122.9 
7 22.6 
123.5 

hersize 
% 

Moisture 
Unit Weight 1 cu. ft. 

285 
286 
287 
288 
289 
290 

0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 

137.4 
137.4 
128.5 
128.5 
128.5 
128.5 

1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 

95 
97 
97 
96 
95 
96 

95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 

____ 
TEST 
NO. 

TEST LOCATI 
pproximate Fill 

Depth, f t .  

2.0 
2 .o 

27 .O 
4.0 

24.0 
14.0 

1, VERTICAL 
Elevation 

996.0 
994.0 

1030.0 
998.0 

1031.0 
1027 .O 

MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STA. 13 + 50, 75' LEFT OF CENTERLINE 
STA. 14+00, 120' LEFT OF CENTERLINE 
STA. 10 + 00, 100' RIGHT OF CENTERLINE 
STA. 13 + 50,80'  LEFT OF CENTERLINE 
STA. 14+50, 150' RIGHT OF CENTERLINE 
STA. 16 + 50, 50' RIGHT OF CENTERLINE 

285 
286 
287 
288 

290 
289 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

I 
1 LAB ID' I INVOICE NO. 

LABORATORY DATA & COMPACTION CHARACTERISTICS , 
SOURCE OF MATERIAL I DESCRIPTION OF MATERIAL EVENTI I 

1 .o D4253-B 
7.5 D1557-C 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRAMS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

402 093 WTI 



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

TEST DATEBHIFT LOCATION OF TEST HOLE 
No. 

32 09/19/95 N 30' RT OF CENTERLINE, STATION 12+00 

33 09/19/95 N 5 0  RT OF CENTERLINE. STATION 17+00 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

10175 

10165 

PROJECT: HIKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

34 

35 

LOCATION: LAUGHUN, NEVADA DATE OF TEST: 0911 9/95 

09/19/95 N 60' RT OF CENTERLINE, STATION 9+50 101 85 

09/19/95 N 60' RT OF CENTERLINE, STATION 9+50-RETEST 34 101 85 

BID ITEM No: 9, EMBANKMENT FILL 

TEST OPTIM. MAX. DRY IN-PLACE 
No. MOIST. DENSITY CHARACTERISTICS 

O/O (PCF) MOISTURE DRY DENSITY 
% (PCF) 

32 7.5 128.5 3.4 121.5 

33 7.5 128.5 6.9 124.7 

34 7.5 128.5 3.5 11 8.6 

35 7.5 128.5 2.8 116.7 
~ ~ _ _ _ _ _ _ _ _ _ ~ ~  ~ 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E. 

RELATIVE WITHIN 
COMPACTION SPECS 

? 

95 YES 

97 YES 

92 NO 

90 NO 
~~ 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11044 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

0 



ULi L H L L .  p u i d L  L L I I L -  - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE / SPECIFiCATIONS Job No. Page -of _(__ 

In-Place Unit Weight: 0 ASTM 02922 AASHTO T238 

In-Place Moisture %: ASTM 0301 7 AASHTO T239 0 AASHTO T217 

Rock Correction: 

Event/ Invoice No. Lab No. 

Authorized By Date 

Date Q-lQ-96 0 ASTM 0471 8 0 AASHTOT224 0 Tested By 

Visual Soil Classification par ASTM 02488 Test Locations Designated By Date 

(31 Count Average 

Density Ratio 4 
Counts 

14) Count Average 4 
Moisture Ratio 

- 
D 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
U 
R 
E 

- 

- 

l/Q 63 5.5 

Probe Depth 

~ ~ 

15) Wet Unit Weight. Ibf/cu. ft. from CalibrationChartor Readout 4 
(6) Water, Ibf Icu. ft. fromCahbrationChartor Readout 

/ 25.6 133,3 I f Z  .7 rlqd 

I I I I 
__ ~~ ~ 

Specific Gravity of +No. 4 Material 0 Assumed Tested 4 
~ 

(7) Wet Weight of Sample, Ibf 

18) Wet Weiaht of +No. 4 Material 

Whiie - File After Processing Final Report; Yellow - Preliminary Field Copy. Subject To Review 

'Circle 
Applicable @ Data 

1. Subgrade 
2 .  Subbase Fill 
3. Base Course 
4. Structure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8. Below Footing Bottom 
9. Above Footing Bottom 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 
95% minimum required Unit Weight. 0 ASTM 01557 0 AASHTOTlSO ( 7 A  O B  oc 0 0  

19 
90Y0 minimum required 

-minimum required 
Specification Unknown 2o 
Mocsture Specification t Oatum 
Test Locations Shown on 
Accompanying Site Plan 

REVIEWED BY 
Western Technologies Inc. 

10. 



2 128.5 1 7.5 95 95 
2 
2 
2 

128.5 7.5 
128.5 7.5 
128.5 7.5 

OESCRIPTION OF MATERIAL EVENT/ 
LAB ID' INVOICE NO. 

2 274504a5 SAND WIGRAVEL. TRACE SILT 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

SOURCE OF MATERIAL 

STA 4+05. 15' UT OF CL 7.5 128.5 D1557-C 

Western 
Technologies 
Inc. 
The Quality People 

S G 1 9 5 5  

15 14 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 
I 

Date of Report 09-21-95 

Eventhvoice No. 27450527-1 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-19-95 
Tested By P. LLEWELLYNWT Date 09-19-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3085 H 2 0  614 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I 1  IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 

Maximum Dry Optimum % of 
Unit Weight I M o p  I Maximum Dry 1 Moisture 

I D  I Ibf I c u .  ft. Unit Weight % 
ONFORMANCE 

INDICATED % of Dw 
cu. ft. Unit Weight 

I281 
282 
283 
284 

3.9 
5.8 
6.0 
5.2 

YES 
YES 
YES 
YES 

95 
95 
95 

122.9 
123.7 

96 
96 
97 

! 
TEST 
NO. TEST LOCATION, HORIZONTAL 

TEST LOCATI 
pproxirnate Fill 

Depth. ft. 

15.0 
20.0 
8 .O 

11.0 

I ,  VERTICAL 

Elevation 

1004.0 
1026.0 
101 0.0 
1027 .O 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

28 1 
282 
283 
284 

RETEST 264C 
STA. 11 +OO, 100' RIGHT OF CENTERLINE 
STA. 14+20, 25' LEFT OF CENTERLINE 
STA. 16 + 50, 200' RIGHT OF CENTERLINE 

r- I LABORATORY DATA & COMPACTION CHARACTERISTICS 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BRWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
I*,...C".r̂ - ".le"" _ _ .  - - 



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

-----__._I___ 

FIELD DENSITY TESTS SUMMARY 
e 

TEST DATUSHIFT LOCATION OF TEST HOLE 
No. 

27 09/18/95 N 250' LT OF CENTERLINE, STATION 12+50-RETEST A.M. 

28 09/18/95 N 9 0  RT OF CENTERLINE, STATION 14+75 

29 09/18/95 N 250' LT OF CENTERLINE, STATION 12+50-RETEST 27 

30 09/18/95 N 250' LT OF CENTERLINE, STATION 12+50-RETEST 27 

31 09/15/95 N 90' RT OF CENTERLINE, STATION 16+50 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

TEST 
ELEVATION 

10082 

101 72 

10082 

10082 

10082 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09/18/95 

TEST OPTIM. MAX. DRY IN-PLACE RELATIVE 
No. MOIST. DENSITY CHARACTERISTICS COMPACTION 

MOISTURE DRY DENSITY 
% (PCF) 

% (PCF) 

27 7.5 128.5 7.2 118.2 92 

28 7.5 128.5 4.0 127.7 99 

29 7.5 128.5 5.1 121.1 94 

30 7.5 128.5 5.2 120.5 94 

31 7.5 128.5 8.0 124.6 97 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

REVIEWED BY: KEN SMITH, P.E% 

WITHIN 
SPECS 

7 

NO 

YES 

NO 

NO 

YES 

F h A A r L >  re&?- 

tL 21 ' 5  

Laura Page - CCDPW E%TJ-EL- 
Lam I& ZSI 

DISTRIBUTION: American Asphalt & Grading 

Ken Tischer - CCDPW e File 



ob' L h L L  - FULL, TIPIE- 

SOIL AGGR-ESATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

Job No. Page I o f  Z. PROCEDURE / SPECIFICATIGNS 
Lab No. 

Authorized By Date 
In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 
In-Place Moisture 96: 0 ASTM D3017 AASHTO 1239 0 AASHTO T217 

Rock Correction: 

Event/ Invoice No. 

Tested By UliT Date q-lB-93 0 ASTM 0471 8 0 AASHTO T224 0 
Date Test Locations Designated 6 y  Visual Soil Classification per ASTM 02488 

S 
I 
T 

? .  

Iepth of Fill I I 

Probe Depth 8'' I C :  
n 

(3) CountAverage 

Density Ratio 1 
Counts I// 75 86 88 

ionchartor Readout 

%of  +No.4Material-Lab/Field 

ID. No. - Lab Maximum Unit Weight &Optimum Moisture 

Optimum Moisture (Lab). 96 of Dry Unit Weight 

Maximum Dry Unit Weight (Lab). Ibf/cu. ft. 

(9) Corrected Maximum Dry Unitweight. Ibflcu. ft. 

(1 01 Corrected Optimum Moisture, % 

( 1  1 )  Dry Unit Weight, Ibf /cu. ft. 

[I 2) Repon % Moisture, Total Sample 

(See Chart) 

(See Chart) 

Readout or (5) - (6) I 
Readout or I (6l* (1 1) 1 x 100 L 

Relative Compaction, % ...... ........,... 
Conformance Indicated? icy! 

I Comments' i 

*Circle 1. Subgrade 11. 100% minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 

12. 95% minimum required Unitweight: 0 ASTM 01557 0 AASHTOT180 OA O B  n c  

14. -minimum required 

Applicable 2. Subbase Fill 
D~~~ 3. Basecourse 13. 90% minimum required 19. 

4. Structure Backfill 
5. Trench Backfill 1 c ~ ~ ~ , - i < i . - s t i n n  I Inknown 20. - 

1 
t Datum '. ation 

own on 
[e Plan 



ON :ALL - FULL 'L'LFIL - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
PROCEDURE / SPECIFICATIONS JobNo. - Page &of L 

In-Place Unit Weight: a ASTM 02922 AASHTO T238 

In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO T239 0 AASHTOT217 
Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 Tested By U d T  Date ?'1@*@5 

Event /Invoice No. 

Authorized By 

Lab No. 

Date 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

D -  

S '  
I 
T 
Y -  

8" Probe Depth 

Counts I1B6 
(31 CountAverage 

Density Ratio 
I 

Counts l Z 9  

5) WetUnitWeight. Ibflcu. ft. fromCalibrationChartorReadout 134& I 
I I 

U 
R 
E 

6) Water, Ibflcu. ft. fromCalibrationChartor Readout 

Specific Gravityof +No. 4 Material a Assumed 0 Tested 4 
7) Wetweightof Sample. Ibf 1 
8)  WetWeiaht of +No. 4 Material 

I 

(4) CountAverage 

Moisture Ratio 
I 

I 

:omments' 

Whim - File After Processing Final Reporr. Yellow - Preliminary Field Copy, Subject To Review 

*Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 

14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

__minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
Unitweight: 0 ASTM D1557 0 AASHTOT180 D A  0 8  o c  

19. 
20. 
t Datum ' 1  

n 



Western 
Technologies 
Inc. 
The @ty People 

Since 1955 

ID 

2 
2 
2 
2 
2 
2 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

DESCRIPTION OF MATERIAL EVENT1 
LAB ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 7.5 128.5 

Date of Report 09-21-95 

Event/lnvoice No. 27450527 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-1 8-95 
Tested By P. LLEWELLYNNT Date 09-1 8-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3069 H 7 O  617 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

TEST 
NO. 

__ 
275 
276 
277 
278 
279 
280 

i IN-PLACE CI iARACTERlSTlCS 

2.9 
3.6 
5.1 
6 .O 
5.6 
3.4 

Dry Unit 
Weight 

Ibf / cu. ft. 

119.1 
119.8 
1 23.0 
122.5 
122.9 
121.5 

__ 

hersire 
% 

~ 

0 .o 
0.0 
0.0 
0 .o 
0.0 
0.0 

~ 

LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

Optimum 1 
Moisture Maximum Dry Moisture 

% of ~ I 
% Unit Weight % 

I I I 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

TEST LOCATION, HORIZONTAL TEST 1 
NO. 

275 
276 
277 
278 
279 
280 

RETEST 264A 
RETEST 264B 
STA. 11 + 50, 175' RIGHT OF CENTERLINE 
STA. 14+00, 200' RIGHT OF CENTERLINE 
STA. 17 + 00, 50' RIGHT OF CENTERLINE 
STA. 14+20, 75' RIGHT OF CENTERLINE 

93 
93 
96 
95 
96 
95 

TEST LOCAT 
)proximate Fil 

Depth, ft. 

15.0 
15.0 
19.0 
20 .o 
7 .O 

20.0 

95 
95  
95  
95  
95 
95 

:ONFORMANCE 
INDICATED 

NO 
NO 
YES 
YES 
YES 
YES 

4, VERTICAL 
Elevation 

1004.0 
1004.0 
1024.0 
1028.0 
1025 .O 
1022.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

I LABORATORY DATA & COMPACTION CHARACTERISTICS I 
TEST METHOD 

D1557-C 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMRIEO. IS INCLUDED 

AMERICAN ASPHALT 81 GRADING (2) 

OR INTENDED 

_ _  _. _ _ _  
REVIEWED BY CORWIN ANDEREGG 

- -  - __- - -  SIGNED COW ON n t E l  _ _  - -402-893-WTI- - 



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

TEST 
No. 

e 

DATE/SHIFT LOCATION OF TEST HOLE 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION : LAUG HLlN , NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34118 SERIAL No. 11044 

DATE OF TEST: 0911 5/95 

REVIEWED BY: KEN SMITH, P.E.% 

23 

24 

25 

26 

09/15/95 N 

09/15/95 N 

09/15/95 N 

09/15/95 N 

40' LT OF CENTERLINE, STATION 17+00 

70' RT OF CENTERLINE, STATION 15+40 

100' RT OF CENTERLINE, STATION 12+00 

50' RT OF CENTERLINE, STATION 10+50 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

4.4 126.7 

9.5 123.7 

6.8 124.9 

6.3 126.4 

TEST 
ELEVATION 

RELATIVE 
COMPACTION 

99 

96 

97 

98 

10165 

TEST 
No. 

10162 

OPTIM. MAX. DRY 
MOIST. DENSITY 

% (PCF) 

23 

24 

25 

26 

7.5 128.5 

7.5 128.5 

7.5 128.5 

7.5 128.5 

WITHIN 
SPECS 

? 

YES 

YES 

YES 

YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 

e 

.. ... . . . 



e 

e 

e 

h of Fill 

Probe Depth 4 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. & / a 4 2  ad Page _ _ O f  ___ 
In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 0 
In-Place Moisture 96: 0 ASTM 0301 7 0 AASHTOT239 0 AASHTO T217 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 Tested& whk I 

Event/lnvoice No. 

Authorized By 

Lab No. 

Date ? * 
Date 9 * l G - T q  / 

Visual Soil Classification per ASTM 02488 Test Locations Designated By Date 

t‘ 8 ”  e? ” 8 

huge: Make T ~ G  *k Model silk Serial 

rest Hole NO 

1322 - Counts 

(3) Count Average 

Density Ratio 4 

No. 

i;7p8 1zm (246 
1 

iorizontal Location ofTest Hole 

Counts 

(4) Count Average 4 

Iertical Distance From Elevation Datum. ft. t 

9 2  I 58 123 117 

l e  - 

D 
E 
N 
S 
I 
T 
Y 

M 
0 
1 
S 
T 
U 
R 
E 

- 

- I 
5) Wet Unitweight, Ibf/cu. ft. from Calibrationchart or Readout 4 (32.3 
6 )  Water, Ibf/cu. ft. fromCalibrationChartor Readout 

I354 133.9 L3Q .Q. 
Moisture Ratio I I I I 

; pec i f i cG i t yo f  d 0 . 4  Material Assumed Tested- 4 I I I I 
- ~ 

7 )  Wetweight of Sample, Ibf 4 I I I I 
8) Wetweightof +No.4Material I I I I 

White - File After Processing Final Report; Yellow- Preliminary Field Copy. Subject To Review 

11. 100% minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
12. 95% minimum required Unitweight: ASTM ~ 1 5 5 7  0 AASHTOTI~O OA Oa Oc 0 0  

19. 13. 90’70 minimum required 
14, required 
15. Specifjcation Unknown 20.  
16. Moisture Specification t Datum 
17. Test Locations Shown on 

5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8. Below Footing 
9, Above F ~ ~ ~ , ~ ~  aottom AccomPanVng Site Plan 

10. 
REVIEWED BY 286 693 WTI Western Technologies Inc -rev-2195 



)versize 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID 

4 
4 
4 
4 
4 
4 

Optimum 
Moisture 

% 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

% of 
Maximum Dry 

Unit Weight 

96 
95 
95 
96 
96 
95 

Moisture 
% of Dry 

Unit Weight 

4.5 
4.3 
4.8 
8.5 
8.1 
8.0 

Dry Unit 
Weight 

Ibf / cu. ft. 

123.4 
121.2 
121.2 
122.3 
122.7 
121.9 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL Approximate Fill Elevation . 

Depth, ft. 

+ 00, 30' RIGHT OF CENTERLINE 1023.0 
STA. 15+ IO, 180' LEFT OF CENTERLINE 101 1 .O 
RETEST 270A 101 2.0 
STA. 16 + 50,200' RIGHT CENTERLINE 3.0 101 2.0 
RETEST 270B 6.0 1010.0 
OUTLET WORKS BACKFILL, STA. 3 + 25, LEFT OF CENTERLINE 6.0 1010.5 

MATERIAL TESTED 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
STRUCTURE BACKFILL 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

EVENT1 DESCRIPTION OF MATERIAL SOURCE O F  MATERIAL LAB Io' INVOICE NO. 

4 27450485 SAND WIGRAVEL TRACE SILT STA. 10+50. 100' L OF CL 

12 

OPTIMUM 
MOISTURE,% 

MAXIMUM DRY UNIT METMOD 
WEIGHT, Ibf / cu. ft. 

Western 
Technologies 
Inc. 
The Quality People 

S i z l 9 5 5  

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1666 

REGATE 
EIGHT TESTS 
NSITY) 

FIELD UNIT W 
(FIELD DE 

I 

Date of Report 09-21 -95 
Page 1 of 1 Job No. 2745JC249 

Event/lnvoice No. 27450485-21 
Authorized By KEN SMITH Date 09-1 5-95 

Tested By C. ANDEREGGNT Date 09-15-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN. N V  89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM 02922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM D3017 
Gaugl __ Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3097 H20 612 

IN-PIACE CHARACTERISTICS I LAB CHARACTERISTICS I COMPACTION REQUIREMENTS 

TEST 
NO. Maximum Dry 

Unit Weight 
Ibf I cu. ft. 

128.0 
128.0 
128.0 
128.0 
128.0 
128.0 

Hole 
Volume 
cu. ft. 

CONFORMANCE 
INDICATED 

YES 

YES 

Moisture 
% 

Compaction 
% 

95 
95 
95 
95 
95 
95 

269 
270 
27 1 
27 2 
273 
274 

__ - 
TEST 
NO. __ 

11 269 
270 
27 1 
272 
273 
274 

STA . 

9-5 I l2*-O I D1557-A I 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
, AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REWRT WERE PERFORMED 

PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W l  AN0 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY. 

AMERICAN ASPHALT 81 GRADING (2) 



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

LOCATION OF TEST HOLE 

180' RT OF CENTERLINE, STATION 13+20 

195' RT OF CENTERLINE, STATION 15+80 

150' RT OF CENTERLINE. STATION 10+50 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

DATE OF TEST: 0911 4/95 

REVIEWED BY: KEN SMITH, P.E. 

TEST 
ELEVATION 

10072 

10162 

1016% 

TEST 
No. 

19 

20 

21 

I 22 I 09/14/95 N 

DATUSHIFT 

09/14/95 N 

09/14/95 N 

09/14/95 N 

100' RT OF CENTERLINE, STATION 15+50 10162 

TEST 
No. 

OPTIM. 
MOIST. 

Yo 

19 

MAX. DRY 
DENSITY 

(PCF) 

20 

IN-PLACE 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

4.1 123.4 

2.8 127.7 

6.1 124.9 

3.0 125.2 

21 

RELATIVE 
COMPACTION 

96 

99 

97 

97 22 

7.5 

7.5 

7.5 

7.5 

128.5 

128.5 

128.5 

128.5 

W H I N  
SPECS 

? 

YES 

YES 

YES 

YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -of __ 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 c] 
In-Place Moisture %: 0 ASTM 03017 0 AASHTOT239 0 AASHTOT217 

Event/lnvoice No. 

Authorized By 

Lab No. 

Date 

Date 9 */#*?a e 
Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 Tested By W #  I 

Visual Soil Classification perASTM D2488 Test Locations Designated By Date 

Jertical Distance From Elevation Datum, ft. t 

N 
S 
I 
T 

I 

U 
R 
E 

13) CountAverage 

Density Ratio 4 
Counts 

(4) CountAverage 4 
Moisture Ratio 

171 Wetweight of Sample, Ibf 

I81 Wet Weiaht of +No. 4Material 

5 )  Wet Unitweight, Ibf /cu. ft from Calibration Chart or Readout fZB. 5 
6) Water. Ibf/cu. ft. fromCalibrationChartor Readout 

SpecificGravityof +No 4 Material Assumed 0 Tested 4 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy. Subject To Review 

131.3 1 5 2 . 5  / z9 .0  

METHOD 11. 100% minimum required 18. Maximum Dry 0 ASTM 0698 
12. 95% minimum required Unit Weight: ASTM D1557 0 AASHTO Ti80 O A  0 8  O C  0 0  
13. 90% minimum required 

19. 
14. -minimum required 
15. Specification Unknown 20. 
16. Moisture Specification t Datum 
17. Test Locations Shown on 

0 AASHTO T99 

4. Structure Backfill 
5. Trench 8ackfill 
6. Pipe Bedding 
7. Embankment Fill 

Below Footing Bottom 
9, Above Footing B~~~~~ Accompanying Site Plan 

10. 
REVIEWED BY 206 a93 WTI 

- rer2195 



TEST 
No' 

262 
263 
264 
265 

IN-PLACE CHARACTERISTICS 

Hole Moisture Dry Unit 

cu. ft. Unit Weight Ibf / cu. ft. % 
Volume % of Dry Weight Oversize 

2.0 117.8 0.0 
4.5 117.7 0.0 
3.1 116.4 0.0 
5.3 111.9 0.0 

266 I 2.7 121.5 0.0 
4.4 123.0 0.0 
8.2 127.3 0.0 
9.5 122.1 0.0 

I I I I I I 1 

#proximate Depth, ft. Fill MATERIAL TESTED Elevation 

DESCRIPTION OF MATERIAL EVENT/ 1 
1 I 
j 2 27450485 SAND WIGRAVEL, TRACE SILT 

INVOICE NO. , SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 

OPTIMUM 
MOISTURE,% 

MAXIMUM DRY UNIT TEST 
WEIGHT, Ibf I cu. ft. 

Western 
Technologies 
Inc. 
The Q U I @  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

IREGATE 
3GHT TESTS 
NSITY) 

SOIL / AGC 
FIELD UNIT W 

(FIELD DE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 10-26-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-20 
Authorized By KEN SMITH Date 09-14-95 

Tested By C. ANDEREGGMT Date 09-14-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Location LAUGHLIN, NEVADA REVISED REPORT: 10/24/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 

Serial No. 24742 S 
LAB CHARACTERISTICS 

dard Count: Unit Weight 3097 H 2 0  612 
REQUIREMENTS COMPACTION 

ID 
Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Optimui 
Moisturi 

% 

% of I 
INDICATED 

Maximum Dry Moisture 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

92 I 
9 2  
91 
87 
9 5  
96 
99 
9 5  

9 5  
9 5  
9 5  
9 5  
9 5  
9 5  
9 5  
95 

NO 
NO 
NO 
NO 
YES 
YES 
YES 
YES 

267 
268 
269 

TEST 
NO. __ 

262 
263 
264 
265 
266 
267 
268 
269 

TEST LOCATION, HORIZONTAL 

OVEREXCAVATION ROCK BLANKET, STA. 13 + 50, 75' L OF CL 
OVEREXCAVATION, STA. 13 + 80, 30' LEFT OF CENTERLINE 
STA. 12 + 70, 260' LEFT OF CENTERLINE 
RETEST 262A 
RETEST 262B 
RETEST 263A 
STA. 16 + 75, 30' RIGHT OF CENTERLINE 
STA. 17 + 00, 150' LEFT OF CENTERLINE 

994.0 
998.0 

1000.0 
994.0 
994.0 
998.0 

1024.0 
1010.5 

SUBGRADE 
SUBGRADE 
EMBANKMENT FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
EMBANKMENT FILL 
EMBANKMENT FILL 

11.0 

5.0 
1.5 

7*5 1 128*5 I D1557-c 

Comments: BID #6, 262, 263, 265-267, BID #9, 264, 268, 269 
DATUM TOPOGRAPHIC 

€3 
2 7  

Distribution : CLIENT - (3) 
AMERICAN A SPHALT & GRA ,DING (2) 

OCT 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN Wl AND 
CLIENT. Wl WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR  INTENDED.^ 

1995 



Dry Unit 
Weight 

Ibf / cu. ft. 

117.8 
117.7 

3.1 116.4 
5.3 111.9 
2.7 121.5 
4.4 123.0 
8.2 127.3 
9.5 122.1 

Oversize 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

TEST LOCATION, VERTICAL 
Approximate Fill Depth, ft. . 

1 994.0 

MATERIAL TESTED 

SUBGRADE 

- 
LAB ID' 

2 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

STA 4+05,  15' RT OF CL 
INVOICE NO. 

27450485 SAND WIGRAVEL, TRACE SILT 

Western 
Technologies Bullhead City, Arizona 86442 

The QuaJQ People 

151 4 Gold Rush Road, C258 

Since 1955 

Job No. 274556249 Page 1 of 1 
Eventllnvnice No. 27450485-20 

Authorized 6yKEN SMITH Date 09-14-95 
Tested By C. ANDEREGGMlT Date 09-14-95 

ATTN: KEN SMITH 

LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Location LAUGHLIN, NEVADA REVISED REPORT: 09/27/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 

Serial No. 24742 Standard Count: Unit Weiaht 3097 H 7 0  61 2 Gaugc 

268 
269 

I- 

Make TROXLER Model 3430 
IN-PLACE CHARACTERISTICS 

- - 
I COMPACTION I REQUIREMENTS LAB CHARACTERISTICS __ 

ID 

~ 

% of 
Maximum Dry 

Unit Weight 

92  
92 
91 
87 
95 
96 
99 
95 

Moisture 
% 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

Maximum Dry 
Unit Weight 
Ibf I cu. 11. 

Optimum 
Moisture 

% 
Compaction 

% INDICATED 

YES 

YES 
YES 

2.0 
4.5 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

95 
95 
95 
95  
95  
95  
95 
95 

I I 
TEST LOCATION, HORIZONTAL 

OVEREXCAVATION ROCK BLANKET, STA. 13+50,75' L OF CL 
OVEREXCAVATION, STA. 13 +80, 30' LEFT OF CENTERLINE 
STA. 12 + 70, 260' LEFT OF CENTERLINE 
RETEST 262A 
RETEST2UfFk 2 C - U  % 
RETEST 263A 
STA. 16 + 75, 30' RIGHT OF CENTERLINE 
STA. 17 + 00, 150' LEFT OF CENTERLINE 

SUBGRADE 
EMBANKMENT FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
EMBANKMENT FILL 
EMBANKMENT FILL 

11 .o 

5 .O 

1.5 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

TEST METHOD 
~~ 

D1557-C 128.5 

I 

Comments: BID #6, 262, 263, 265-267, BID #9, 264, 268, 269 
DATUM TOPOGRAPHIC 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
.AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT, Wt WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAWY SITUATE0 PROFESSIONALS. NO OTHER WARRANT(. GUARANN, 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED, 

Distribution : CLIENT - (3)  
AMERICAN ASPHALT 81 GRADING (2) 

REVIEWED BY 
-n3-faQ1-WTl .- 



Western 
Technologies 
Inc. 
The Quaiuaity People 

since 1955 

Moisture 
% 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 9 fax 758-1 666 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

994.0 
998.0 

1000.0 
994.0 
994.0 
998.0 

1024.0 
101 0.5 

Date of Report 09-1 9-95 
Page 1 of 1 

Date 09-14-95 
Tested By C. ANDEREGGW Date 09-14-95 

Client GREINER, INC., SOUTHWEST Job No. 2745JC249 
Eventllnvoice No. 27450485-20 

Authorized By KEN SMITH 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

,+ 

SUBGRADE 
SUBGRADE 
EMBANKMENT FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
EMBANKMENT FILL 
EMBANKMENT FILL 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 

EVENT/ DESCRIPTION OF MATERIAL IAB ID. INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT 

Gauge : Make TROXLER Model 3430 
IN-PLACE CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT TEST 
MOISTURE,% WEIGHT, Ibf I cu. ft. SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 7.5 128.5 D1557-C 

1 TtK I-- 
cu. ft. 

I 1 
Moisture 
% of Dry 

Unit Weight 

2.0 
4.5 
3.1 
5.3 
2.8 
4.4 
8.2 
9.5 

Ibf / cu. ft. 

116.4 

123.0 

Standard Count: 
LAB CHARACTERISTICS COMPACTION 

Ibf / cu. ft. 

128.5 
128.5 7.5 92 

Unit Weight 

2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 

91 
87 
94 
96 
99 
95 

Unit Weight 3097 H20 612 

:ONFORMANCf 
INDICATED 

NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL MATERIAL TESTED 

262 
263 
264 
265 
266 
267 
268 
169 

OVEREXCAVATION ROCK BLANKET+NB+I€R 17 ';)cJo, yo' LpL 

STA. 12 + 70, 260' LEFT OF CENTERLINE 
RETEST 262A 
RETEST 265A 
RETEST 2634 
STA. 16 + 75,30' RIGHT OF CENTERLINE 
STA. 17 + 00, 150' LEFT OF CENTERLINE 

OVEREXCAVATION, STA. 13 t 80,30' LEFT OF CENTERLINE 

1.5 

Comments: .BID #6, 262, 263, 265-267, BID #9, 264, 268, 269 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT, WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM S I M I M Y  SlTUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED OR INTENDED, 



Greiner, Inc. 
3650 South Pointe Circle, #203 
Laughlin, Nevada 89029 
(702) 298-021 4 
FAX: (702) 298-0219 

TEST DATEBHIFT LOCATION OF TEST HOLE 
No. 

FIELD DENSITY TESTS SUMMARY 

TEST 
ELEVATION 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: IAUGHLIN, NEVADA DATE OF TEST: 09/13/95 

17 

18 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

09/13/95 N 100' RT OF CENTERLINE, STATION 15+70 10165 

09/13/95 N 100' RT OF CENTERLINE, STATION 18+00 10165 

REVIEWED BY: KEN SMITH, P.E% 

TEST 
No. 

16 

17 

18 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

OPTIM. MAX. DRY IN-PLACE RELATNE WITHIN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

MOISTURE DRY DENSITY ? 
% W F )  

% (PCF) 

7.5 128.5 4.5 125.5 98 YES 

7.5 128.5 6.7 123.5 96 YES 

7.5 128.5 8.1 122.7 95 YES 

- 

I 16 1 09/13/95 N I 50 RT OF CENTERLINE. STATION 18+00 I l o w  I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW e File 



~ 

ON CALL - FULL TIME- 

SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -of ___ 
In-Place Unit Weight: 0 ASTM D2922 AASHTO T238 0 
In-Place Moisture %. 0 ASTM D3017 0 AASHTO T239 0 AASHTO T217 
Rock Correction: 0 ASTM D4718 AASHTO T224 0 Tested By CCJflT Date ?-(3*?6 

Event/ Invoice No. 

Authorized By 

Lab No. 

Date e 
Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

Serial No. - 

iorizontal Location ofTest Hole 

lenical Distance From Elevation Datum, ft. t 

- 
D 
E 
N 
S 
I 
T 
Y 

M 
0 
I 
S 
T 
u 
R 
E 

- 

- 

Iepth of Fill I I I I I 
I ! I 

Probe Depth e3 8 I' 8 'g e3 " 
I I I I Counts 

~~ 

(3) Count Average I I 1 I I 
Density Ratio 

Counts 

(4) Count Average 4 
Moisture Ratio I I I I I 

5 )  WetUnitWeight. Ibf/cu. ft. fromCalibrationChartor Readout 131. 1 f 32.6 
6)  Water, Ibf / cu. ft. fromcalibration Chart or Readout 

jpecific Gravity of +No. 4 Material c] Assumed 0 Tested 4 
7) Wet Weight of Sample, Ibf 

8) WetWeiahtof cNo.4Material 

I 
1 

3ptimum Moisture (Lab), 96 of DW Unit Weight I 7.5  I 7.5 I 7.6 I I 

Whire - File After Processing Final Repon; Yellow- Preliminary Field Copy, Subpct To Review 

3. 
4. 
5 
6. 
7 .  
8. 
9. 

10. 

. Lev- - . _ _ _ .  
206 093 WTI 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. tOO'yo minimumrequired 18. Maximum Dry 0 ASTM 0698 0 AASHTOT99 METHOD 
12. 95% minimum required Unitweight: 0 ASTM D1557 0 AASHTOT180 O A  O B  oc O D  
13.  90% minimum required 
14. -minimum required 
15. Specification Unknown 
16. Moisture Specification t Datum ' 
17. Test Locations Shown on 

19. 

Accompanying Site Plan 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL I AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Inc. 
The Quality People 

Since 1955 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

% of 
Maximum Dry 
Unit Weight 

95 
96 
97 
96 
95 
95 
96 
96 
97 
96 

Date of Report 09-1 8-95 
Page 1 of 2 Job No. 2745JC249 

Eventhvoice No. 27450485-1 9 
Authorized By KEN SMITH Date 09-1 3-95 

Tested By P. LLEWELLYNM Date 09-13-95 

Compaction Moisture 
% % 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3069 H z 0  617 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 

CONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

- 
~ 

TEST 
NO. 

~ 

248 
249 
250 
251 
252 
253 
254 
255 
256 
257 - __ 
TEST 
NO. __ 

248 
249 
250 
251 
252 
253 
254 
255 
256 
257 

Hole 
Volume 
cu. ft. 

IN-PUCE CHARACTERISTICS 

Moisture 
% of Dry 

Unit Weight 

7 .O 
6.6 
5.9 
6.2 
5.3 
6.1 
6.0 
5.6 
5.8 
6.2 

TEST LOCATION, HORIZONTAL 

Dry Unit 
Weight 

Ibf I cu. ft. 

122.6 
123.8 
124.3 
123.6 
122.5 
122.6 
123.0 
123.4 
1 24.4 
123.1 

TEST LOCATION, VERTICAL 
Approximate RII Elevation . 

Depth, ft. 

3versize 
% 

__ 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 

STA. 16 +OO, 10' LEFT OF CENTERLINE 
STA. 16 + 50, 200' RIGHT OF CENTERLINE 
STA. 2 + 50, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3 + 00, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 2 + 75, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 2 + 75, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 3 + 25, 15' LEFT OF OUTLET WORKS CENTERLINE 

LAB CHARACTERISTICS 1 COMPACTION 

3.0 1006.0 
2.0 1016.0 
2.0 1000.5 
3.5 1000.5 
3.0 1000.5 
3.0 1000.0 
4.5 1002.5 
4.5 1001.5 
5.0 1003.0 
5.0 1002.0 

ID 

~ 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

EVENT/ DESCRIPTION OF MATERIAL 
LAB Io' INVOICE NO. 

2 274~04a5 SAND WIGRAVEL, TRACE SILT 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I cu. ft. SOURCE OF MATERIAL 

STA 4+05. 15' RT OF CL 7.5 128.5 Dl557-C 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: BID #8,250-259, BID #9, 248 & 249, 260 81 261 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 

/ CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPflOPRlATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAFtY SITUATE0 PROFESSIONALS NO OTHER WARRANTY. GUARANN, 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENOEO 

AMERICAN ASPHALT 81 GRADING (2) 

p REVIEWED BY CORWlN ANDEREGG 



Western 
Technologies 
Inc. 
The Qua& People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 SOIL I AGGREGATE 

FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Date of Report 09-18-95 
Job No. 2745JC249 Page 2 of 2 

Event/lnvoice No. 27450485-1 9 
Authorized By KEN SMITH Date 09-1 3-95 

Tested By P. LLEWELLYNWT Date 09-1 3-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
ocati __ 

TEST 
NO. 

i LAUGHLIN, NEVADA 
LAB CHARACTERISTICS REQUIREMENTS IN-PLACE CHARACTERISTICS COMPACTION 

% of 
Maximum Dry 

Unit Weight 

__ 

ID Moisture 
% 

hersize 
% 

Optimum 
Moisture 

% 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 

Dry Unit 
Weight 

Ibf I cu. ft. 

123.7 
122.8 
1 23.9 
122.3 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

Compaction 
% 

258 
259 
260 
26 1 

0.0 
0.0 
0 .o 
0.0 

96 
96 
96 
95 

95 
95 
95 
95 

7.5 
7.5 
7.5 
7.5 

MATERIAL TESTED 
TEST LOCATI 
pproximate Fill 

Depth, ft. 

5.5 
5.5 
7 .O 

14.0 

I, VERTICAL 
Elevation 

TEST 
NO. __ 

258 
259 
260 
261 

TEST LOCATION, HORIZONTAL 

1000.4 
1003 .O 
1019.0 
1021 .o 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

STA. 2 + 50, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 3+00, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 14+50, 200' RIGHT OF CENTERLINE 
STA. 11 + 00, 175' RIGHT OF CENTERLINE 

Comments: BID #8,250-259, BID #9, 248 & 249, 260 & 261 
* DATUM TOPOGRAPHIC 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN W l  AN0 
CLIENT. W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAftY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED.- 

&NO TIME OF TESTING ONLY. THEABOVE SERVICES AND worn WERE PERFORMED AMERICAN ASPHALT & GRADING (2) \%it 
REVIEWED BY CORWIN ANDEREGG 



Western 
Technologies 
Inc. 
The Q U I @  People 

Since 1955 

Dry Unit 
Weight Oversize 

Ibf / cu. ft. % 

151 4 Gold Rush Road, C258 
Bullhead Ciiy, Arizona 86442 
(520) 758-8378 fax 758-1 666 

1 I 

Maximum Dry Optimum % of 
ID Unit Weight Moisture Maximum Dry Moisture 

Ibf / cu. ft. % Unit Weight % 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

TEST 
NO. 

269 
270 
271 
272 
273 
274 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION, VERTICAL 
Depth, ft .  Elevation Approximate Fill TEST LOCATION, HORIZONTAL 

STA. 11 + 00,30' RIGHT OF CENTERLINE 1023.0 EMBANKMENT FILL 
STA. 15+ I O ,  180' LEFT OF CENTERLINE 101 1 .O EMBANKMENT FILL 
RETEST 270A 101 2.0 EMBANKMENT FILL 
STA. 16 + 50,200' RIGHT CENTERLINE 3.0 1012.0 EMBANKMENT FILL 
RETEST 2708 6.0 1010.0 EMBANKMENT FILL 
OUTLET WORKS BACKFILL, STA. 3 + 25, LEFT OF CENTERLINE 6.0 1010.5 STRUCTURE BACKFILL 

Date of Report 09-21 -95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-21 
Authorized By KEN SMITH Date 09-1 5-95 

Tested By C. ANDEREGGWT Date 09-1 5-95 

DESCRIPTION OF MATERIAL EVENT/ 
LAB ID. INVOICE NO. 

4 27450485 SAND WIGRAVEL TRACE SILT 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM 02922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3097 H 2 0  61 2 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I 

OPTIMUM 
MOISTURE,% SOURCE OF MATERIAL 

STA. 10+50, 100' L OF CL 9.5 

I I  IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS I COMPACTION 1 REQUIREMENTS 

cu. ft. 

273 

Moisture 
% of Dry 

Jnit Weight 

4.5 
4.3 
4.8 
8.5 
8.1 
8 .O 

123.4 
121.2 
121.2 
122.3 
122.7 
121.9 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

128.0 
128.0 
128.0 
128.0 
128.0 
128.0 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

96 
95 
95 
96 
96 
95 

Compaction 
% 

95 
95 
95 
95 
95 
95 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 

MATERIAL TESTED 

I I 1 I I 
- 

MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft .  TEST 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED 

AMERICAN ASPHALT & GRADING (2) 

' q>qqs 
REVIEWED BY CORWIN ANDEREGG 

~ d n . z m Q x w ~ I  - - - -  - _ _  - -  - - -  - _. _ _  - - (SIGNEO COPY ON FILE1 
r i f t  kt,Li;i 



Western 
Technologies 
Inc. 
TheQu_alityPeople 

s i  1965 

e 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 61 1 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

Compw;tlon CONFORMANCE TEST Hob Mouturo OryUnit Maumum Dry Optimum % of 
INDICATED No' Volume % o f  Dry Wolght Owrmus ID Unit Weight Mouturo Maumum Dry Moimture 

cu. ft. Unit Woight Ibf / cu. ft. % Ibf / cu. ft. 96 Unit Woight 96 % 

49 5.8 119.9 0.0 2 128.5 7.5 93 95 NO 
50 6.1 120.8 0.0 2 128.5 7.5 94 95 NO 
51 7.0 122.5 0.0 2 128.5 7.5 95 95 YES 
52 7.3 123.1 0.0 2 128.5 7.5 96 95 ' YES 
53 6.7 122.0 0.0 2 128.5 7.5 95 95 YES 

8.5 122.7 0.0 2 128.5 7.5 95 95 YES 
7.2 122.9 0.0 2 128.5 7.5 96 95 YES 
8.1 122.6 0.0 2 128.5 7.5 95 95 YES 56 

57 6.9 125.4 0.0 2 128.5 7.5 98 95 YES 
58 7.2 123.2 0.0 2 128.5 7.5 96 95 YES 

:: 
TEST LOCATION, VERTICAL 

MATERIAL TESTED TEST LOCATION, HORIZONTAL Appmxm.ta Fdl ~l~~~~~~ . TEST 
NO. Dapth, h. 

49 STATION 4+00,10' LEFT OF CENTERLINE 12.0 1075.0 SUBBASE FILL 
50 STATION 5 + 50,7' RIGHT OF CENTERLINE 12.0 1071 .O SUBBASE FILL 
51 RETEST49A 12.0 1075.0 SUBBASE FILL 
52 RETEST 50A 12.0 1071.0 SUBBASE FILL 
53 STATION 7+00, 15' RIGHT OF DAM CENTERLINE 1059.0 SUBGRADE 
54 STATION 11 + 10,270' LEFT OF DAM CENTERLINE 987.0 SUBGRADE 
55 STATION 3+50, 12' LEFT OF DAM CENTERLINE 5.5 1076.0 SUBBASE FILL 
56 STATION 5+50, 18' RIGHT OF DAM CENTERLINE 13.0 1071 .O SUBBASE FILL 
57 STATION 4 + 00,6'  LEFT OF DAM CENTERLINE 13.0 1076.0 SUBBASE FILL 

15.0 1074.0 SUBBASE FILL 58 
~ ~ ~ ~~ 

STATION 5+00,12' RIGHT OF DAM CENTERLINE 

LABORATORY DATA & COMPACTION CHARACTERISTICS 
OPTIMUM MAXIMUM DRY UNIT TEST METHOD 

MOISTURE,% WEIGHT, Ibf I cu. ft. EVENT/ OESCRIPTION OF MATERIAL SOURCE OF MATERIAL LAB Io' INVOICE NO. 

D1557-C 
3 27450450 DRAIN ROCK W K  MATERIALS 1 .o 137.4 D4253-8 
2 27450485 SAND W/QRAVEL, TRACE SILT STA 4+05,15' RT OF CL 7.5 128.5 

Comments: 49-52, 55-60 & 67 BID #9,/53 & 54 BID #6,/61-63 BID #10./64-66 BID#13 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Client GREINER, iNC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 08-31-95 
Jo'3 No. 2745JC249 

Eventllnvoice No. 27450485-1 
Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNM Date 08-17-95 

Distribution : CLIENT - (3) 
CLIENT WT WARRANTS THAT THIS W-AS- kRFD&ED lJ%€tl -6THi'-%&3l~i~ 
STMD*RO OF CAflE. NCLUOING THE SICILL N D  JUDo)r(€NT THAT 19 RElLSONABLl 

AMERICAN ASPHALT & GRADING (2) 

EXPECTED FROM SUIIIARLV SITUATED PROFESSIDNALS. NO owEn W A R ~ T V .  GUARANTY 
OR REFWESENTAMN. EXPRESS on WRIED. 19 MLUMD OR NTENDED. 

, TESTS REmnTED nEftw ARE womnm OF CONDITIONS MWD AT THE EXACT LOCATIDL 
! AND TIME OF TESTING ONLY. THEAWVE SERVICES AND REPDRT WERE PERFOMED 

PURSUMT TO THE T E M  BUD CONDITIONS OF M E  CONTRACT BETWFFu WT A N T  

. .  



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 

CONTINUATION SHEET 
Q Inc. 

"heW&PeopJe e s i  1% 

Mobture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

7.8 
7.6 
6.4 
5.4 
5.9 
6.5 
6.7 
7.0 

122.4 
122.9 
126.5 
124.3 
123.9 
121.6 
122.3 
122.0 

Date of Report 08-31-95 

Eventllnvoice No. 27450485-1 
Job No. 274556249 Page 2 of 2 

Authcrized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNM Date 08-17-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
IAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
,cati 

TEST 
NO. 

- 
59 
60 
61 
62 
63 
64 
65 
66 
67 

- 

1 LAUGHLIN, NEVADA 
COMPACTION I REQUIREMENTS IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS - 

ID :ONFORMANCE 
INDICATED )wniza 

% 

Madmum Dry 
Unit Weight 
Ibf I cu. ft. 

% of 
Madmum Dry 

Unit Weight 
Mobture 

% 

Hob 
Volume 
cu. ft. 

Optimum 
Moirtura 

% 
Compaction 

% 

95 
95 
90 
90 
90 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2 
2 
3 
3 
3 
2 
2 
2 
2 

- 

128.5 
128.5 
137.4 
137.4 
137.4 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
1 .o 
1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 

95 
96 
92 
90 
90 
95 
95 
95 
94 

I 

TEST 
NO. 
L_ 

59 
60 
61 
62 
63 
64 
65 
66 
67 

TEST LOCATI 
pproximatm Fill 

Depth, 11. 

9.0 
7.0 
1 .o 
1 .o 
1 .o 
1 .o 
2.0 
1 .o 
1 .o 

I, VERTICAL 
Elevation MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STATION 6+00,8' LEFT OF DAM CENTERLINE 
STATION 6+25, 10' RIGHT OF DAM CENTERLINE 
STATION 9+50, 130' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 11 +SO, 140' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 12+00, 110' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION O +  SO, RIGHT OF OULET CENTERLINE 
STATION 1 + 00, RIGHT OF OUTLET CENTERLINE 
STATION 1 + 20, RIGHT OF OUTLET CENTERLINE 
STATION 4+ 00, 60' RIGHT OF CENTERLINE 

1070.0 
1069.0 
995.0 
995.0 
995.0 

1002.0 
1001 .o 
999.0 

1064.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Comments: 49-52, 55-60 & 67 BID #9,/53 & 54 BID #6,/61-63 BID #10./64-66 BID#13 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REPORTED HEREN ARf NOICATIM OF CONDITIDNS FOUND AT THE O U C T  LOCATION 
i B&D TIME OF TESTYG ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 

PURSUANT TO WE TElMS B&D CONDITIONS OF THE C O N T W T  BETWEEN WT two 
CLIENT. WT W M T S  THAT THIS W/Ls PERFORJEO UNDEA THE AWROPRlATE 
STbNOARD OF CARE, NCLUOING THE WILL M D  JUDGMENT THAT IS RESONABLY 
EXRCTED FROM SIMILARLY STUATEO PROFESSIOHU. NO OTHER W*RRANTy. GUARMlV, 
OR REPRESENTATION, EXPAESS OR MPUED. IS NCLUDED OR WTENOED. 

AMERICAN ASPHALT GRADING (21 



Western 
Technologies 
Inc. 
The QuaJty People 

Since 1955 

I 95 
95 
95 
95 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

YES 
YES 
YES 
YES 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

tpmximate Fill 
ompth, fi. 

GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Elevation 

1002.0 
1002.0 
1000.0 
992.0 

1002.0 

Date of Report 08-14-95 

Event/lnvoice No. 27450449-1 
Job No. 2745JC232 Page 1 of 1 

Authorized ByWAYNE PHELPS Date 08-02-95 
Tested By P. LLEWELLYNM Date 08-02-95 

LAB ID' 

1 

Client AMERICAN ASPHALT & GRADING 
Project HlKO SPRINGS DETENTION BASIN 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I cu. ft. DESCRlmlON OF MATERIAL SOURCE OF MATERIAL EVENTI 

INVOICE NO. 

27450449 SAND W/SILT & FRN ORAVEL ounn WORK TRENCH 7.5 132.0 D1557-8 

Gauge : Make TROXLER Model 3430 Serial No. 24742 St 
I I  IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS 1 

cu. ft. 

6 
7 
8 
9 

10 

I 

TEST 
NO. 

6 
7 
8 
9 

10 

Moisture 
% o f  Dry 

Unit Weight 

6.9 
7.2 
7.4 
6.9 
6.8 

Dry Unit 
Weight 

Ibf I cu. ft. 

123.4 
125.9 
126.4 
125.6 

0.0 
0.0 

I I 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

132.0 
132.0 
132.0 
132.0 
132.0 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 

TEST LOCATION, HORIZONTAL 

RETEST #1 B 
RETEST #2A 
RETEST #3A 
RETEST #4A 
RETEST #1 C 

GREINER, INC, 

dard Count 
COMPACTION 

% of 
Maximum Dry 

Unit Weight 

93 
95 
96 
95 
95 

Jnit Weight 3063 H20 619 
REQUIREMENTS 

CONFORMANCE 
Moisture INDICATED 

I LABORATORY DATA h COMPACTION CHARACTERISTICS 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

Distribution : CLIENT - (2) 
GREINER, INC., SOUTHWEST (3) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT M E  EXACT LOCATION 
PND TIME OF TESTING ONLY. MEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO M E  TEMS AND CONDITIONS OF THE CONTRACT BETWEEN WT PNO 
CLIENT. WT WARRANTS M A T  M I S  WAS RRMRMED UNDER M E  APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUOGMENT M A T  IS REASONABLY 
EXPECTED FROM SIMllARLY SITUATED PROFESSIONALS. NO OTHER W A R W T Y ,  GUARP+(TV. 
OR REPRESENTATION, EXPRESS OR MRIED, IS INCLUDED OR INTENDED. 



Western 
Technologies 
Inc. 
The Wty People 

since 1955 

Gauge : Make CAMPBELL Model 341 1 B Serial No. 12873 Standard Count: Unit Weight 2774 Hz0 585 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION . REQUIREMENTS 

.- 

Compaction CONFORMANCE Hole Idoistdre Dry Unit Maximum. dry I Optioum % of 
INDICATED No' Volume 9E of Dry Weight Oversize ID Unit Weight 1 Moisture Maximum Dry Moisture 

cu. ft. Unit Weight Ibf / cu. ft. % Ibf / cu. f l. % Unit Weight % % 

5 11.6 118.4 0.0 1 132.0 7.5 90 95 NO 

TEST LOCATION, VERTICAL 
MATERIAL TESTED 

1002.0 SUBGRADE 

TEST LOCATION, HORIZCNTAL TEST 
NO. 

5 RETEST#lA 

GREINER, INC 

LABORATORY DATA b COMPACTION CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL LAB ID. INVOICE NO. - 

1 27450449 SAND WlSlLT & FEW GRAVEL ounn WORK TRENCH 7.5 132.0 D1557-8 

Comments: BID #13 OUTLET WORKS 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 08-1 4-95 

Event/lnvoice No. 27450449 
Job No. 2745JC232 Page 1 of 1 

Authorized By WAYNE PHELPS Date 08-01-95 
Tested By P. LLEWELLYNW Date 08-01-95 

Distribution : CLIENT - (2) 
GREINER, INC., SOUTHWEST (3) 

TESTS REPORTED HEREIN ARE HDlCATlM OF CONDITIONS FOUND AT THE EfACT LOCAWN 
AND TIME OF TESTING ONLY. THEABDM SERWCES AND REPORT WERE PERFOFMED 
RlRSUANT TO M E  TERMS AND CONDITIONS OF M E  CONTRACT BElWEEN WT AN0 
CLIENT. WT W A R W T S  M A T  M I S  WAS PERFORMED UNDER M E  AWROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL ,¶ND JUDGMENT THAT IS FEbSt3NAU.V 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO DMER WARRANTY, G U W T Y .  
OR REFWESNTATION, EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 



Western 
Technologies 
Inc. 
The QuaJity People 

Since 1955 

Moisture 
% of Dry 

Jnit Weight 

5.8 
6.5 
5.4 
5.8 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Dry Unit 
Weight 

Ibf / cu. ft. 

116.5 
118.2 
116.7 
120.4 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

TEST LOCATION, HORIZONTAL 

OUTLET WORKS DRAIN, STA. 0+35, LEFT OF CENTERLINE 
OUTLET WORKS DRAIN, STA. 0 + 35, RIGHT OF CENTERLINE 
OUTLET WORKS DRAIN, STA. 1 +20, 
OUTLET WORKS DRAIN, STA. 3 + 70, 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION, VERTICAL 

~ ~ ~ ~ h ,  fi. Elevation Approxinuto Fill MATERIAL TESTED 

1002.0 SUBGRADE 
1002.0 SUBGRADE 
1000.0 SUBGRADE 
992.0 SUBGRADE 

Date of Report 08-14-95 

Eventllnvoice No. 27450450 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 08-01-95 
Tested By P. LLRNELLYNW Date 08-01-95 

EVENT/ 
LAB ID. INVOICE NO. 

1 27450450 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

SAND WlSlLT & FEW GRAVEL ounm WORK TRENCH 7.5 132.0 D1557-8 

Gauae : Make TROXLER Model 3430 
IN-PLACE CHARACTERISTICS 

rEST 
NO. 

1 
2 
3 
4 

- - 
TEST 
NO. 

1 
2 
3 
4 

Hole 
Volume 
cu. ft. 

Oversize 
% 

0.0 
0 .o 
0.0 
0.0 

Serial No. 12873 Standard Count: Unit Weight 2774 H20 585 
LAB CHARACTERISTICS - 

ID 

- 
1 
1 
1 
1 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

132.0 
132.0 
132.0 
132.0 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 

REQUIREMENTS COMPACTION I 
% of 

Maximum Dry 
Unit Weight 

88 
90 
88 
91 

Moieture 
% INDICATED 

NO 
NO 

1 I" '  I I 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: BID #13 OUTLET .WORKS 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT M E  EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THEAEOVE SERVICES AND REPORT WERE PERMMED 
FlJRSUWT TO THE TERMS AND CONDITIONS OF M E  CONTRACT BETWEEN WT AND 
CUENT. WT WARRANTS M A T  THIS WAS PERFORMED UNDER M E  APPROPRIATE 
STANDARD OF CARE. YCLUDYG THE SKIU AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllARLY SITUATED PROFESSIONALS. NO OTHER W A R W T Y .  GUARANTY. 
OR REPRESENTATION. EXPRESS OR WRIED. IS YCLUDED OR INlENLXO. 



Greiner, Inc. 
3650 South Point8 Circle, #203 

TEST OPTIM. MAX. DRY 
No. MOIST. DENSITY 

% (PCF) 

12 7.5 128.5 

13 7.5 128.5 

14 7.5 128.5 

15 7.5 128.5 

FIELD DENSITY TESTS SUMMARY 

IN-PLACE RELATNE WTHlN 
CHARACTERISTICS COMPACTION SPECS 

MOISTURE DRY DENSITY 7 
% ( P W  

8.1 121.8 95 YES 

2.1 128.2 99 YES 

4.6 120.4 94 NO 

4.6 126.4 98 YES 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 09/12/95 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. REVIEWED BY: KEN SMITH, P.E'$ 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 34118 SERIAL No. 11 044 

TEST 
No. 

12 

13 

14 

15 

DATWSHIFT 

09/12/95 N 

09/12/95 N 

09/12/95 N 

09/12/95 N 

LOCATION OF TEST HOLE 

200' LT OF CENTERLINE, STATION 16+50 

1 10' RT OF CENTERLINE, STATION 15+50 

50' RT OF CENTERLINE, STATION 18+00 

RETEST 14A 

TEST 
ELEVATION 

10062 

101 5+ 

10145 

10142 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE/ SPECIFICATIONS Job No. Page -of - 
In-Place Unit Weight: 0 ASTM 02922 0 AASHTO T238 

In-Place Moisture 46: 0 ASTM D3017 0 AASHTO T239 0 AASHTO T217 

Event/lnvoice No. 

Authorized By 

Lab No. 

Date 

Rock Correction: 0 ASTM 0471 8 0 AASHTO T224 0 Tested By I Date 4' - /z'pcs 
Visual Soil Classification per ASTM D2488 Test Locations Designated By Oate 

Counts 0 

S 
T 
U 
R 1 E 

~~ 

(4) Count Average 

Moisture Ratio 

I 

Probe Depth 8" 8" 8 
Counts 4 
(3) CountAverage 

(32.2 
15) Wet Unitweight, Ibf/cu. ft. from CalibrationChartor Readout 4 
(61 Water, Ibf/cu. ft. fromCalibrationChartor Readout 

131.7 1%. 9 z3*? * 

White - File After Processing Final Repon; Yellow- Preliminary Field Copy, Subject To Review 
11. 100% minimum required 18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 
12. 95% minimum required Unitweight: 0 ASTM D1557 0 AASHTOTl8O O A  OB OC 0 0  
13. 90% minimum required 

19. 
14. ___minimum required 
15. Specification Unknown 20 .  
16. Moisture Specification t Datum ' 
17. Test Locations Shown on 

5. Trench Backfill 
6. Pipe Bedding 
7 .  Embankment Fill 

Below Footing Bottom 
9, Above Footing Bottom Accompanying Site 'Ian 



Greiner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

8 

9 

10 

11 

Laughlin, Nevada 89029 
(702) 298-0214 
FAX: (702) 298-0219 

____ 

DATWSHIFT LOCATION OF TEST HOLE TEST 

09/11/95 N 100' RT OF CENTERLINE, STATION 13+30 10122 

09/11/95 N 170' RT OF CENTERLINE, STATION 15+50 101 12 

ELEVATION 

09/11/95 N 20' RT OF CENTERLINE, STATION 14+00 101 32 

09/11/95 N 175' RT OF CENTERLINE, STATION 17+00 101 8% 

FIELD DENSITY TESTS SUMMARY 

TEST 
No. 

8 

9 

10 

11 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN RID NO. 3476-94 

OPTIM. MAX. DRY IN-PLACE RELATIVE WlTHlN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% (PCF) MOISTURE DRY DENSITY ? 
% (PCF) 

7.5 128.5 6.8 122.0 95 YES 

7.5 128.5 5.0 122.2 95 YES 

7.5 128.5 5.9 123.4 96 YES 

7.5 . 128.5 4.5 125.3 97 YES 

I I I 

LOCATION: LAUGHLIN, NEVADA DATE OF TEST: 0911 1195 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: KENNETH A. SMITH, P.E. REVIEWED BY: KEN SMITH, P.E. @ 
NUCLEAR GAUGE MAKE: TROXLER MODEL: 3411B SERIAL No. 11 044 

I I I 

I I I I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL FULL TIXE- - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -of - 
In-Place Unit Weight: 0 ASTM D2922 AASHTO T238 

Rock Correction: 0 ASTM D4718 0 AASHTO 7-224 TestedBy us Dateq!\\ +?!lzlc\r 
Event /Invoice No. 

Authorized By 

Lab No. 

Date e In-Place Moisture %: 0 ASTM 0301 7 0 AASHTO 1239 0 AASHTO T217 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

SerialNo. 1 h g e :  Make Tax&% Model 

rest Hole NO. 

iorizontal Location ofTest Hole 

Jertical Distance From Elevation Datum, ft. t 

Iepth of Fill 

€3 " f3 I' 8' ' 8 (' 

E I *o w%+ rzsq \ 3%l 

Probe Depth 

Counts 
D 

s .  
I (31 CountAverage 
T 

Density Ratio 

M 
0 
I 
s 
T 

IZa Counts 

(4) CountAverage 4 
u 
R Moisture Ratio 
E 

:5) WetUnitWeight, Ibf/cu. ft.from CalibrationChartor Readout 

16) Water, Ibf /cu. ft. from Calibration Chart or Readout , , I I 

Specific Gravity of +No. 4 Material 0 Assumed Tested 4 

(8) Wetweightof +No. 4Material 4 
17) Wetweight of Sample, Ibf -)- \ ,9  Ib Is0 * %  LtB .1 eo.7 13o.q 

(1 1)  Dry Unit Weight, Ibf /cu. ft. Readoutor(5)-(6)1 IZZQ 1 I22,Z I 123.+ I 12.5.2 I 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

11. 100% minimum required 18. Maximum Dry 0 ASTM D698 0 AASHTO T99 METHOD 
12. 95% minimum required Unitweight: ASTM 01557 0 AASHTOT180 OA OB OC 0 0  
13. 90'30 minimum required 

4. Structure Backfill 14, __minimum required 19. 

5. Trench Backfill 15. Specification Unknown *'. 6. Pipe Bedding 
7. Embankment Fill 

Below Footing Bottom 
9. Above Footing Bottom 

16. Moisture Specification t Datum 
17. Test Locations Shown on 

Accompanying Site Plan 

REVIEWED 8Y 
10. 



'i;T 1 TEST LOCATION, HORIZONTAL 

237 RETEST 187A 

TEST LOCATION, VERTICAL 
Depth, f t ,  I Elevation Approximate Fill MATERIAL TESTED 

2.0 I 993.0 SUBBASE FILL 
238 
239 
240 

STA. 13+00, HORIZONTAL STRIP DRAIN 
STA. 11 +OO, 125' LEFT OF CENTERLINE 
STA. 11  + 50, 175' LEFT OF CENTERLINE 

15.0 
17.5 

992.0 SUBGRADE 
1009.0 SUBBASE FILL 
1009.5 SUBBASE FILL 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL LAB ID' INVOICE NO. 
.- 

2 27450485 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 

OPTIMUM 
MOISTURE,% 

7.5 

Western 
Technologies 
Inc. 
The Q&ty People 

Since 1955 

1514 Cold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELb DENSITY) 

Date of Report 09-1 8-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoicq No. 27450485-1 7 
Authorized By KEN SMITH Date 09-1 1-95 

Tested By P. LLEWELLYNWT Date 09-1 1-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, N V  89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3089 H 2 0  618 

LAB CHARACTERISTICS COMPACTION I REQUIREMENTS I IN-PLACE CHARACTERISTICS __ 

Iversize 
% 

z-zc cu. ft. 

238 
239 
240 

Dry Unit 
Weight 

Ibf I cu. ft. 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

M a x r D ~ y  1 , Moisture 1 Compaction ",, 
Unit Weight 

96 95 
96 95 

:ONFORMANCE 
INDICATED 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 

Moisture 
% of ow 

Unit Weight 
ID 

YES 
YES 
YES 
YES 

3.4 
5 .O 
6.0 
6.2 

126.6 
123.0 
123.7 
122.8 

0.0 
0.0 
0 .o 
0 .o 

128.5 
128.5 
128.5 
128.5 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

comments: BID #6, 238, BID #9, 239 81 240, BID #IO, 237 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AN0 REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN YVT AND 
CLIENT, WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FRDM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. - 
REVIEWED BY CORWIN ANDEREGG 

-402.8414"111- ~ 



Grelner, Inc. 
3650 South Pointe Circle, #203 

5 

6 

FIELD DENSITY TESTS SUMMARY 
PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

09/08/95 N 20' RT OF CENTERLINE, STATION 11+00 10145 

09/08/95 N 200' RT OF CENTERLINE, STATION 14+50 101 35 

LOCATION: IAUGHLIN, NEVADA DATE OF TEST: 09/08/95 

TEST 
No. 

5 

6 

7 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: KENNETH A. SMITH, P.E. REVIEWED BY: KEN SMITH, P.E. 

OPTIM. MAX. DRY IN -P LAC E RELATIVE WITHIN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% W F )  MOISTURE DRY DENSITY 7 
% ( P W  

7.5 128.5 7.0 124.2 97 YES 

7.5 128.5 7.8 126.3 98 YES 

7.5 128.5 8.8 122.2 95 YES 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11044 

I I I DATElSHlFT I LOCATION OF TEST HOLE I TEST 
ELEVATION 

I 7 I 09/08/95 N I 225' RT OF CENTERLINE, STATION 13+60 I l o l l +  I 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIME- 

SOIL / AGGREGAII E FIELD UNIT WEIGHT TESTS 
NUCLEAR METHOD 

PROCEDURE / SPECIFICATIONS Job No. Page -of ___ 
In-Place Unit Weight: 0 ASTM D2922 AASHTO T238 0 
In-Place Moisture %: ASTM D3017 0 AASHTOT239 0 AASHTO T217 

Rock Correction: 0 ASTM D4718 AASHTO T224 0 Tested By &T Date 9)8\19< 4)q/4q 

Event / Invoice No. 

Authorized By 

Lab No. 

Date 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

-1.07 

White - File After Processing Final Repon; Yellow - Preliminary Field Copy, Subject To Review 

4. Structure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fill 
8. Below Footing Bottom 
9. Above Footing Bottom 

11. 100% minimum required 
12. 95% minimum required 
13. 90% minimum required 

14. -minimum required 
15. Specification Unknown 
16. Moisture Specification 
17. Test Locations Shown on 

Accompanying Site Plan 

18. Maximum Dry 0 ASTM 0698 AASHTO T99 METHOD 

19. 

20. 
t Datum 

Unitweight:  0 ASTM 01557 0 AASHTOT180 OB o c  O D  

REVIEWED B Y Y  
10. 

286 093 WTI 
---zeV-.2R 



COMPACTION 

% of 
Maximum Dry 

Unit Weight 

96 
93 
93 
95 
96 
90 
91 
95 
95 
95 

REQUIREMENTS 

Compaction Moisture 
% % 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

h e r s i z e  
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 1 I TEST LOCATION, HORIZONTAL 

227 
228 

STA. 10+60,70' LEFT OF CENTERLINE 
STA. 11 + 00, 140' LEFT OF CENTERLINE 

Approximate fill . 
18.0 1013.0 
17.0 1011.5 

Depth. ft. 

16.0 
17.0 
16.0 

1006.5 
1011.5 
1006.5 
1008.0 
1005.0 
1003.0 

235 
236 

1008.0 RETEST 232A 
RETEST 233A 1005.0 

OPTIMUM 
MOISTURE,% 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT STA 4+05,15' RT OF CL 7.5 

MAXIMUM DRY UNIT TEST METHOD 
WEIGHT, Ibf / cu. ft. 

D1557-C 128.5 

western 
Technologies 
Inc. 
The Qualdty People 

since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

(FIELD DENSITY) 

Date of Report 09-13-95 
Job No. 2745JC249 Page I of 1 

Eventllnvoice No. 27450485-1 6 
Authorized By KEN SMITH Date 09-08-95 

Tested By P. LLEWELLYNWT Date 09-08-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, C,,D BID #3476-94) 

Moisture Content : ASTM D3017 
iauge - 

TEST 
NO. 

Make TROXLER Model3430 Serial No. 24742 StE idard Count: Unit Weiaht 3089 H20 618 
IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS 

ONFORMANCE 
INDICATED 

note 
Volume 
cu. ft. 

Moisture 
% o f  Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

0 p t i m u m 
Moisture 

% 

YES 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
YES 
YES 

227 
228 
229 
230 
23 1 
232 
233 
234 
235 
236 

6.8 
7.0 
4.7 
7.2 
5.6 
4.9 
5 .O 
8.2 
5.3 
5.6 

123.2 
119.8 
119.4 
122.3 
123.6 
11 5.2 
116.7 
121.7 
122.5 
122.1 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
I 

I I 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

STA. 1 1 + 20, 225' LEFT OF CENTERLINE 
RETEST 228A 
RETEST 229A 
STA. 14+ 25, 165' RIGHT OF CENTERLINE 
STA. 14+ 50, 125' RIGHT OF CENTERLINE 
STA. 14+30, 75' RIGHT OF CENTERLINE 

229 
230 
23 1 
232 
233 
234 

comments: BID #6, 232-236, BID #9, 227-231 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REPORTEO HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
.AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AN0 REPORT WERE PERFORMED 
' WRSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AN0 JUDGMENT THAT IS FIEASONABLY 
EXPECTED FROM SIMILARlY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDE0 OR INTENDED. 

AMERICAN ASPHALT 81 GRADING (2) 

REVIEWED BY CORWIN ANDEREGG - 
- -- - ISITN~ECDPY ON FILL1 - - - ..-. - 



Grelner, Inc. 
3650 South Pointe Circle, #203 

TEST 
No. 

4 

FIELD DENSITY TESTS SUMMARY 

DATUSHIFT LOCATION OF TEST HOLE TEST 
ELEVATION 

09/07/95 N 50' RT OF CENTERLINE, STATION 11+00 101 35 

PROJECT: HlKO SPRINGS WASH DETENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: KENNETH A. SMITH, P.E. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

DATE OF TEST: 09/07/95 

4 REVIEWED BY: KEN SMITH, P.E. 

TEST 
No. 

4 

OPTIM. MAX. DRY IN-PLACE RELATIVE WTHIN 
MOIST. DENSITY CHARACTERISTICS COMPACTION SPECS 

% ( P W  MOISTURE DRY DENSITY 7 
% (PCF) 

7.5 128.5 4.5 121.5 95 YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



LALL k U L L  LLL’lL- - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 
Page -of __ PROCEDURE / SPECIFICATIONS Job No. 

Event / Invoice No. 

Authorized By 

Rock Correction: (7 ASTM D4718 0 AASHTO T224 0 TestedBy 

In-Place Unit Weight: 0 ASTM D2922 0 AASHTO T238 0 Lab No. 0 In-Place Moisture 96 0 ASTM D3017 0 AASHTO T239 AASHTO T217 

Visual Soil Classification per ASTM D2488 Test Locations Designated By Date 

D 

s -  
i 
T 
Y ’  

h g e :  Make -- Model 3+(1 (3 SerialNo. I \  ,-JJ~ 

-est Hole No 
- 

Probe Depth 8” 
Counts 4 \5JS 
(3) CountAverage 

Density Ratio 

iorizontal Location ofTest Hole 

I 

U 
R 
E 

- 
jertical Distance From Elevation Datum, ft. t - 

Counts 9 2  
(4) CountAverage 4 
Moisture Ratio 

Standard Count: (1 I Unitweight 2532, - 

15) Wet Unitweight. Ibf /cu. ft. from Calibration Chart or Readout 4 
i61 Water, Ibf Icu. ft. from Calibration Chart or Readout 

SpeciiicGravityof +No. 4 Material 0 Assumed 0 Tested 4 

leoth of Fill I I I I I 

Optimum Moisture (Lab), 96 of Dry Unit Weight I I I I 
~ ~~ ~ 

Maximum Dty Unit Weight (Lab). Ibf/cu. ft. I IZA.<  I I I I 

White - File Afrer Processing Final Report; Yellow- Preliminary Field Copy, Subject To Review 

‘Circle 1. Subgrade 11. 1009b minimum required 18. Maximum Dry 0 ASTM 0698 0 AASHTO T99 METHOD 
~ ~ ~ l i ~ ~ b l ~  2. Subbase Fill 12. 95Y0 minimum required Unitweight: 0 ASTM Dl557 (7 AASHTOT180 0 6  o c  0 0  

13. 9070 minimum required 
19. 

14. -minimum required 
15. Specification Unknown 20. 
16. Moisture Specification t Datum 
17. Test Locations Shewn on 

3. Base Course 
4. Structure Backfill 
5. Trench Backfill 

“e Data } 
6. Pipe Bedding 
7. Embankment Fill 
8, Below Footing Bonom 
9. Above Footing Bottom Accompanying Site Plan 



101 3.0 
101 2.0 
101 1 .O 
101 5.0 
1015.0 
101 2.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

DESCRIPTION OF MATERIAL EVENT1 
LAB ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL. TRACE SILT 

OPTIMUM MAXIMUM DRY UNIT TEST METHOC 
MOISTURE,% WEIGHT, Ibf I cu. ft. SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 7.5 128.5 D1557-C 

Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

"heQua&Fkopte 
Since 1955 

Date of Report 09-13-95 
Job :40. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-1 5 
Authorized By WOODY THOMAS Date 09-07-95 

Tested By P. LLEWELLYNWT Date 09-07-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Serial No. 24742 Standard Count: Unit Weiaht 3089 H20 618 

REQUIREMENTS LAB CHARACTERISTICS I COMPACTION 1 I IN-PLACE CHARACTERISTICS __ 

Iversize 
% 

TEST 
No. Volume 

___ 

IO 
:ONFORMANCE 

INDICATED 
Moisture 
% of Dry 

Jnit Weight 

Dry unit 
Weight 

Ibf I cu. ft. 
Compaction 

% 

95 
95 
95 
95 
95 
95 

Moisture 
Ibf I cu. ft. Unit Weight I cu. ft. 

5.1 
6.2 
6.5 
6.1 
7.5 
4.8 

124.3 
122.6 
123.7 
121.9 
121.7 
122.3 

0.0 
0.0 
0 .o 
0 .o 
0 .o 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

97 
95 
96 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 

221 
222 
223 
224 
225 
226 

1 
TEST 
NO. __ 

221 
222 
223 
224 
225 
226 

TEST LOCATI 
pproximate All 

Depth, f t .  

13.0 
12.0 
1 1 .o 
15.0 
11.0 
9 .o 

MATERIAL TESTE0 TEST LOCATION, HORIZONTAL 

STA. 0 + 90, RIGHT OF CENTERLINE 
STA. 1 + 50, LEFT OF CENTERLINE 
STA. 2+00, RIGHT OF CENTERLINE 
STA. 1 +OO, LEFT OF CENTERLINE 
STA. 11 + 20, 50' RIGHT OF CENTERLINE 
STA. 11 + 80, 60' LEFT OF CENTERLINE 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: TRENCH BACKFILL, BID #8, 221-224, BID #9, 225 & 226 
DATUM TOPOGRAPHIC 

ESS OR IMRIED. IS INCLUDED OR INTENDED ' -- 



Greiner, Inc. 
3650 South Pointe Circle, #203 

1 

2 

3 

FIELD DENSITY TESTS SUMMARY 

9/06/95 N 40' RT OF CENTERLINE, STATION 10+80 10142 

9/06/95 N RETEST 1A 10145 

9/06/95 N 40' LT OF CENTERLINE, STATION 10+50 10125 

PROJECT: HlYO SPRINGS WASH YTENTION BASIN BID NO. 3476-94 

LOCATION: LAUGHLIN, NEVADA 

BID ITEM No: 9, EMBANKMENT FILL 

TESTED BY: WOODROW THOMAS, S.E.T. 

NUCLEAR GAUGE MAKE: TROXLER MODEL: 341 1 B SERIAL No. 11 044 

DATE OF TEST: 9/06/95 

/ 

REVIEWED BY: KEN SMITH, P.E. 

TEST OPTIM. MAX. DRY 
No. MOIST. DENSITY 

% (PCF) 

1 7.5 128.5 

~ ~ 

LOCATION OF TEST HOLE 

I N-P LAC E 
CHARACTERISTICS 

MOISTURE DRY DENSITY 
% (PCF) 

9.2 120.9 

I TEST 
ELEVATION 

2 

3 

7.5 128.5 7.8 121.5 95 

7.5 128.5 5.1 121.4 95 

~ _ _  

RELATIVE 
COMPACTION 

94 

WITHIN 
SPECS 

? 

' NO 

YES 

YES 

DISTRIBUTION: American Asphalt & Grading 
Laura Page - CCDPW 
Ken Tischer - CCDPW 
File 



ON CALL - FULL TIME/\ - 
>t:, 1 bJ 5- SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

NUCLEAR METHOD 

r *. 
_4 - 

I 

t 

i '  7 ;  1 - :  Page -of L 
p R O C E ~ ~ R E  SPECIFICATIONS JobNo. 7- ' ' 5  

In-Place Unit Weight: 0 ASTM 02922 AASHTOT238 0 
In-Place Moisture %: ASTM D3017 0 AASHTO T239 AASHTO T217 

Event / Invoice No. 

Authorized By 

Lab No. 

' Rock Correction: 

",:.4 ?' bt:' : , 

0 ASTM D4718 0 AASHTO T224 0 TestedBy w m  :::I 91'. \% + q 7  
Visual Soil Classification perASTM D2488 Test Locations Designated By Date 

:. 

- 
-. . 

' .  

- .. . ... , . 

Iepth of Fill 

Probe Depth 8" 8'' 1.. 

D 
E Counts 
N 
S 
I (3) CountAverage 
T 

4 

I 7& IZ 93 l4 32 

Density Ratio 4 
133 I22 8 5  Counts 

(4) CountAverage 4 I 

7 
U 
R Moisture Ratio 
E 

5 )  Wet Unitweight, Ibf/cu.ft.fromCalibrationChartorReadout 4 I J/ .s 13'1, 1 127.6 
6)  Water, Ibf/cu ft. fromCalibrationChartorReadout 

SpecificGravityof +No. 4Material Assumed 0 Tested 4 
7) WetWeight of Sample, Ibf 

8 )  Wet Weight of +No 4 Material 

3ptirnum Moisture (Lab), % of Dry Unit Weight I 4 . 5  I 7 . 5  I 7.6 I I 
Vlaximum Dry Unit Weight (Lab), Ibf /cu. ft. I 

White - File After Processing Final Report; Yellow - Preliminary Field Copy. Subject To Review 

'Circle 
Applicable 

Data 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Subgrade 
Subbase Fill 
Base Course 
Structure Backfill 
Trench Backfill 
Pipe Bedding 
Embankment Fill 
Below Footing Bottom 
Above Footing Bottom 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

100% minimum required 
95% minimum required 
90% minimum required 

__minimum required 
Specification Unknown 
Moisture Specification 
Test Locations Shown on 
Accompanying Site Plan 

18. Maximum Dry 0 ASTM D698 AASHTO T99 METHOD 
Unitweight: 0 ASTM 01557 0 AASHTOT180 [ZIA O B  OC n D  

19. 
20. 
t Datum 



The Q@ty People 
since 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-08-95 
Job No. 2745JC249 Page 1 of 2 

Eventllnvoice No. 27450485-13 
Authorized By WOODY THOMAS Date 09-06-95 

Tested By P. LLEWELLYNNVT Date 09-06-95 

TEST LOCATION, HORIZONTAL 
I 

21 0 1 STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

TEST LOCATION, VERTICAL 
Approximate Fill Elevation . 

Oepth. It. 

9.0 I 1009.0 

iauge : Make TROXLER Model 3430 

9.0 
8.0 
8.0 
6 .O 

15.0 
8.0 

I IN-PLACE CHARACTERISTICS 

1009.0 
1008.0 
1008.0 
995 .O 

1010.0 
1016.0 

% of Dry 
cu. ft. Unit Weight 

217 
218 
219 

21 0 
21 1 
21 2 
21 3 
21 4 
21 5 
216 
217 
218 
21 9 

STA. 0 ~ 9 0 ,  RIGHT OF CENTERLINE, OUTLET WORKS 12.0 1012.0 

STA. 1 ;'50, RIGHT OF CENTERLIN , OUTLET WORKS 
RETESf218A- (:$\\ 12.0 1012.0 

10.0 1010.0 

7 .O 
6.7 
5.0 
5.8 
4.7 
4.9 
6.3 
2.1 
5.6 
4.9 

EVENT/ DESCRIPTION OF MATERIAL LAB ID' INVOICE NO. 

2 27450405 SAND WIGRAVEL, TRACE SILT 

TEST 
NO. I 

SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 

Dry Unit 
Weight 

Ibf I cu. ft. 

115.1 
121.8 
119.1 
121.8 
124.4 
124.9 
123.9 
117.2 
123.0 
122.2 

- 
hersize 

% - 
0.0 
0.0 
0 .o 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 __ __ 

Serial No. 24742 Sts 
LAB CHARACTERISTICS 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 ___ - 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

REQUIREMENTS COMPACTION 

Maximum Dry Moisture INDICATED Unit Weight 

90 
95 
93 
95 
97 
97 
96 
91 
96 
95 

21 1 
21 2 
21 3 
214 
21 5 
216 

RETEST 210A 
STA. 0 + 90, LEFT OF CENTERLINE, OUTLET WORKS 
RETEST 212A 
STA. 11 + 50, 260' LEFT OF CENTERLINE 
STA. 10+60,75' LEFT OF CENTERLINE 
STA. 11 + 50, 265' RIGHT OF CENTERLINE 

95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
NO 
YES 
YES 
YES 
YES 
NO 
YES 
YES 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

128.5 D1557-C 

I Distribution : CLIENT - (3) 

EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANN. GUARANTY 
OR REPRESENTATION. EXPRESS OR WRIED. IS INCLUDED OR INTENDED 

C ,'? Zli !'< E??, I >\IC. REVIEWED BY CORWIN ANDEREGG 
_ _  - _I_ - ISIONLD C O W  ON F U l  - _  - - - - - - . _ -  - ~~ - 4 0 2  093 W E -  _ _  



FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Qua& People ^. _^-- 

TEST LOCATION, VERTICAL 
pproximate Fill . 

Depth. 11. 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203  
LAUGHLIN, NV 89028 

MATERIAL TESTED 

Date of Report 09-08-95 
Page 2 of 2 Job No. 2745JC249 

Event/lnvoice No. 27450485-1 3 
Authorized By WOODY THOMAS Date 09-06-95 

Tested By P. LLEWELLYNWT Date 09-06-95 

TEST 
NO. 

220 

Client GREINER, INC., SOUTHWEST 
Project HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

TEST LOCATION, HORIZONTAL 

STA. 1 +75, LEFT OF CENTERLINE, OUTLET WORKS 

Locati 

~ 

220 

L 

1 LAUGHLIN, NEVADA .- 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION 

DATUM TOPOGRAPHIC 

, I  

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRAD1 

Moisture 
% 

REQUIREMENTS 

Compaction 
% 

CONFORMANCE 
INDICATED 

9 5  

. .  . 
I ,!I 

I YES 

Comments: BID #8, 210-213, 217-220, TRENCH BACKFILL/BID #9, 214-216, 

I 

>PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
' i P N 0  TIME OF TESTING ONLY THEAEOVE SERVICES AND REPORT WERE PERFORMED 

BETWEEN WT AN0 
CLIENT W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANOAW) OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANW, 
OR REPRESENTATION, EXPRESS OR IMPLlEO. IS INCLUDE0 OR INTENDED 



(520) 758-8378 fax 758-1 666 Inc. 
The QualJty People 

S i e  1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-08-95 
Job No. 2745JC249 Page 1 of 2 

Event/lnvoice No. 27450485-1 2 
Authorized By WOODY THOMAS Date 09-05-95 

Tested By P. LLEWELLYNMT Date 09-05-95 

Moisture 
% of Dry 

Unit Weight 

6.7 
5.8 
7.1 
6.9 
6.2 
7.3 
7.1 
6.8 
4.3 
5.8 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

Dry Unit 
Weight Oversize 

Ibf / cu. ft. % 

121.8 0.0 
123.6 0.0 
125.9 0.0 
121.9 0.0 
122.2 0.0 
124.3 0.0 
124.5 0.0 
123.1 0.0 
119.8 0.0 
123.5 0.0 

Gauge : Make TROXLER Model 3430 
I 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TEST 
NO. 

Maximum Dry 
Unit Weight 
Ibf / cu. It. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

IN-PLACE CHARACTERISTICS 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Hole 
Volume 
cu. ft. 

% of 
Maximum Dry 

Unit Weight 

95 
96 
98 
95 
95 
97 
97 
96 
93 
96 

TEST LOCATION, HORIZONTAL TEST 
NO. 

Serial No. 24742 Standard Count: Unit Weight 3089 H20 618 

TEST LOCATION, VERTICAL 
A p p ~ ~ ~ i p $ ~  f i l l  I Elevation . MATERIAL TESTED 

LAB CHARACTERISTICS 1 COMPACTION 

188 I STA. 0 +40, RIGHT OF CENTERLINE, OUTLET WORKS 3.0 I 1003.0 I SUBBASE FILL 
189 
190 
191 
192 
193 
194 
195 
196 
197 

Moisture 
% 

STA. 0+40, RIGHT OF CENTERLINE, OUTLET WORKS 5.0 1005.0 SUBBASE FILL 
STA. 0 + 85, RIGHT OF CENTERLINE, OUTLET WORKS 3.0 1003.0 SUBBASE FILL 
STA. 0+85, RIGHT OF CENTERLINE, OUTLET WORKS 5.0 1005.0 SUBBASE FILL 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 3.0 1002.0 SUBBASE FILL 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 5.0 1004.0 SUBBASE FILL 
STA. 2 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 2.0 1002.0 SUBBASE FILL 
STA. 2 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 4.0 1004.0 SUBBASE FILL 
STA. 1 I +OO, 200' RIGHT OF CENTERLINE, OUTLET WORKS 6.0 1014.0 SUBBASE FILL 
RETEST 196A 6.0 ~ 1014.0 SUBBASEFILL 

REQUIREMENTS 

EVENT/ DESCRIPTION OF MATERIAL ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL. TRACE SILT 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 7.5 128.5 D1557-C 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 

REVIEWED BY CORWIN ANDEREGG 
.^^ Tu" ' .#TI  . - .  - _  . . -  LSIWfD COP.YLO~.FILEI - . - .  

G X I N E R ,  INC. 
_ .  _ _ _  ._ 



__ __ 
TEST 
NO. - 

198 
199 
200 
20 1 
202 
203 
204 
20 5 
206 
207 
208 
209 

L-- 

FIELD UNIT WEIGHT TESTS 
CONTINUATION' SHEET 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The Qualualty People 

since 1955 

Date of Report 09-08-95 
Job No. 2745JC249 Page 2 of 2 

Eventhvoice No. 27450485-1 2 
Authorized By WOODY THOMAS Date 09-05-95 

Tested By P. LLEWELLYNW Date 09-05-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

1 LAUGHLIN, NEVADA 
ma CHARACTERISTICS COMPACTION REQUIREMENTS IN-PLACE CHARACTERISTICS ___ 

)versize 
% 

___ 

ID Moisture 
% 

Compaction 
% 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

% of 
Maximum Dry 

Unit Weight 

96 
95 
96 
96 
96 
95 
96 
97 
97 
96 
96 
97 

ONFORMANCE 
INDICATE0 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

6.2 
6.8 
7.4 
6.5 
7 .O 
6.9 
7.2 
7.5 
5 .O 
7.1 
4 .O 
4.7 

123.1 
122.5 
123.7 
123.4 
123.0 
122.0 
123.9 
124.4 
124.4 
123.1 
123.2 
125.0 

0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0 .o 
0.0 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

I, VERTICAL 

Elevation 

1001 .o 
1001 .o 
1002.0 
1002.0 
1006.0 
1006.0 
1005.0 
1005.0 
1008.0 
1008.0 
1005.0 
1006.0 

TEST LOCATI  
pproximats Fill 

Deplh. 11. 

2 .o 
2 .o 
2 .o 
2.0 
6 .O 
6 .O 
6 .O 
5.0 
8 .O 
8 .O 
5.0 
6 .O 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

TEST LOCATION, HORIZONTAL 

STA. 0 + 50, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 1 +OO, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 2 + 00, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 0 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 2 + 00, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 0 + 75, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 50, RIGHT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 25, LEFT OF CENTERLINE, OUTLET WORKS 
STA. 1 + 75, LEFT OF CENTERLINE, OUTLET WORKS 

Comments: BID #8, 188-195, 198-209, BID #9, 196 & 197, TRENCH BACKFILL 
DATUM TOPOGRAPHIC 

, .... - .. ~.. ~ .... ~. --.--., : I\ 
I , I  

1 , '  I , . '  . ,  
; , / '  

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 

CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED 

WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BElWEEN WT AND 

' , I  Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADIbG'(2) 

' 3  

OR INTENDED 

C ;M N F-R, IIV C. REV,EWED By CORWIN ANDEREGG 
-- _ _  - - ISIGNFO COPY ON FILEIp __ , - -  - -  - -*O?l=mw-N=J 



(520) 758-8378 9 fax 758-1 666 

The Q@ty People 
Since 1955 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

COMPACTION REQUIREMENTS 

TEST 
NO. 

183 
184 
185 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL Approximate Fill Elevation . 

Depth, ft. 

STA. 9+50, 270' LEFT OF CENTERLINE 4.0 1009.0 SUBBASE FILL 
STA. 11 + 50, 280' LEFT OF CENTERLINE 3 .O 989.0 SUBBASE FILL 
STA. 11 + 50, 270' RIGHT OF CENTERLINE 7.0 1015.0 SUBBASE FILL 

EVENT/ 
LAB Io' INVOICE NO. 

2 27450485 
3 27450450 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 7.5 128.5 D1557-C 
DRAIN ROCK WMK MATERIALS 1 .o 137.4 D4253-B 

Date of Report 09-08-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-14 
Authorized By WOODY THOMAS Date 09-01 -95 

Tested By P. LLEWELLYNWT Date 09-01 -95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gaugc - Make TROXLER Model 3430 Serial No. 24742 Stz 

LAB CHARACTERISTICS IN-PLACE CHARACTERISTICS ___ 

hersize 
% 

TEST 
NO. 

- 

ID 
Hole 1 Moisture 

Volume % of Dry 
cu. ft. Unit Weight 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

ONFORMANCE 
INDICATED 

Dry Unit 
Weight 

Ibf / cu. ft. 

122.3 
125.2 
121.6 
123.7 
122.4 

0 p t i m u m 
Moisture 

% 
Maximum Dry Moisture 

Unit Weight 
Compaction 

% 

95 
95 
95 
95 
90 

183 
184 
185 
186 
187 

0.0 
0.0 
0.0 
0.0 
0.0 

128.5 
128.5 
128.5 
128.5 
137.4 

7.5 
7.5 
7.5 
7.5 
1 .o 

5.9 
6.0 
6 .O 
4.3 
4.4 

95 
97 
95 
96 
89 

YES 
YES 
YES 
YES 
NO 

1 
MATERIAL TESTED 

186 
187 

STA. 10+60, 50' LEFT OF CENTERLINE 
TRANSVERSE STRIP DRAIN, STA. 13 + 00, 260' LEFT OF CL 

z:: 1 1008.0 1 SUBBASE FILL 
993.0 SUBBASE FILL 

Distributi 
AMERICAN ASPHALT 81 GRADING (2) 

-,. 
ED CLIENT. W' NU 

STANDARD OF CARE, INCLUDING THE SKILL AND J U D G M E N ~ ~ H A T  .-is  REASON^^$ 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANPI. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED, 

REVIEWED BY CORWIN ANDEREGG 



Western 
Technologies 
Inc. 
TheQu$tyPeople 

S i e  1955 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

% of 
Maximum Dry 

Unit Weight 

97 
93 
9 5  
98 
94 
97 
97 
98 
92 
93 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Moisture Dry Unit 
% of Dry Weight 

Unit Weight Ibf / cu. ft. 

3.4 125.0 
5.7 120.1 
6.3 122.3 
5.7 125.5 
5.8 120.9 
5.5 124.4 
7.0 125.1 
5.4 125.7 
5.6 125.9 
2.8 128.0 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 
I 

1 

Oversize ID 
% 

0.0 2 
0.0 2 
0.0 2 
0.0 2 
0.0 2 
0.0 2 
0.0 2 
0.0 2 
0.0 3 
0.0 3 

Date of Report 09-07-95 
Job VO. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-1 1 
Authorized By WOODY THOMAS Date 08-31 -95 

Tested By P. LLEWELLYNWT Date 08-3 1-95 

9 5  
9 5  
9 5  
9 5  
95 
9 5  
95 
90 
90 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM 02922 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3 0 7 9  i i?O 616 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

NO 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 

I IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS I COMPACTION 

STA. 11 +OO, 125' LEFT OF CENTERLINE 
TRANSVERSE STRIP DRAIN, STA. 13 + 00,260' LEFT OF CL 
TRANSVERSE STRIP DRAIN, STA. 13 + 50, 250' LEFT OF CL 
TRANSVERSE STRIP DRAIN, STA. 14+00,260' LEFT OF CL 
RETEST 174A 
RETEST 1748 
STA. 11 + 50,75' RIGHT OF CENTERLINE 
STA. 11 + I O ,  60' LEFT OF CENTERLINE 
TRANSVERSE STRIP DRAIN, STA. 12+00, 260' LEFT OF CL 
DRAIN BLANKET, STA. 6 + 75, 55' LEFT OF CL 

TEST 
NO. Volume 

TEST LOCATION, VERTICAL 
Approximate Fill Elevation . 

Depth, It. 

13.0 1007.@ 
991 .o 
991 .o 
991 .o 
991 .o 
991 .o 

6.0 1010.0 
12.0 1007.0 
2.0 993.0 
2.0 1063.0 

I cu. ft. 

OPTIMUM 
MOISTURE,% SOURCE OF MATERIAL 

173 
174 
175 
176  
177 
178 
179 
180 
181 
182 

MAXIMUM DRY UNIT TEST METHOD 
WEIGHT, Ibf I cu. ft. 

NO. 

180 

__ 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 
137.4 

TEST LOCATION, HORIZONTAL 

Moisture 

DESCRIPTION OF MATERIAL 

REQUIREMENTS 

SAND WIGRAVEL, TRACE SILT 
DRAIN ROCK 

D1557-C 
137.4 D4253-B 1 STA 4+05, 15' RT OF CL 

WMK MATERIALS 

Comments: BID #6, 174-178, BID #9, 173, 179-182 
DATUM TOPOGRAPHIC 

. . . . ,  ~ . .  -. . -  , . -  - .  . 
. . T) 

4 .  

. .  
I' i ;  

I 

Distribution : CLIENT - (3) . ,  

AMERICAN ASPHALT 81 G R A D h d  (2) 
2 qs& 

' TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION I AND TIME OF TESTING OMY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
,' PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 

CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND -JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANM. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 



______ 
TEST METHOD 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 
The Qua& People 

Sice 1955 

Date of Report 09-07-95 
Job KO. 2745JC249 Page 

Authorized By WOODY THOMAS Date 
Tested By P. LLEWELLYNWT Date 

Event/lnvoice No. 27450485-1 0 
Client GREINER, INC., SOUTHWEST 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

1 of 1 

08-30-95 
08-30-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
auge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Yeinht 3079 120 616 

LAB CHARACTERISTICS COMPACTION REQUIREMENTS I IN-PLACE CHARACTERISTICS - 
lversize 

% - 
0.0 
0.0 
0 .o 
0 .o 
0.0 
0 .o 

Volume ID 

___ 
2 
2 
2 
2 
2 
2 

__ ___ 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Optimum 
Moisture 

% 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
compaction 

% 

Moisture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

121.7 
122.2 
111.3 
122.8 
121.9 
123.9 

ONFORMANCE 
INDICATED 

~~ 

YES 
YES 
NO 
YES 
YES 
YES 

I cu. ft. 

95 
95 
87 
96 
95 
96 

95 
95 
95 
95 
95 
95 

167 
168 
169 
170 
171 
172 

5.5 
6.3 
7.1 
5.5 
6.1 
3.1 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

~~ 

rEST LOCATION, VERTICAL 
TEST 
NO. __ 

167 
168 
169 
170 
171 
172 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

TEST LOCATION, HORIZONTAL 

RETEST 157B 
RETEST 1588 
STA. 10+00, 285’ LEFT OF CENTERLINE 
STA. 10 + 50, 230’ LEFT OF CENTERLINE 
RETEST 169A 
STA. 11 + 90.80’ RIGHT OF CENTERLINE 

991 .o 
999.0 i; 1:::;:: 999.0 

LABORATORY DATA & COMPACTION CHARACTERISTICS ___ 
LAB ID. 
__ 

2 

SOURCE OF MATERIAL EVENT/ DESCRIPTION OF MATERIAL 

STA 4+05, 15’ RT OF CL D1557-C 

Comments: BID #6, 167, 168, BID #9, 169-1 72 
DATUM TOPOGRAPHIC 

I I 
I 

I TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF TUF CONTRArT BETWFFN W AND 

Distribution : CLIENT - (3) 

‘CLIENT. WT WARRANTS THAT THIS WAS ~RFORMED.-.UNDER THE-i&&iPRiATi 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAI(LY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. 

AMERICAN ASPHALT & GRADING (2) 



The Qg&W People 
sbKo1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-07-95 

Event/lnvoicc No. 27450485-9 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-29-95 
Tested By P. LLEWELLYNMT Date 08-29-95 

TEST LOCATION, VERTICAL 
iproximate Fill Elevation . 

Depth, It. 

12.0 1005.5 
10.0 1004.0 
8.0 1003.0 

12.0 1005.5 
8.0 1003.0 

991 .O 
991 .O 
991 .O 

3.0 1012.0 
5.0 1010.0 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

Gauge - 

TEST 
NO. 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 - __ 
TEST 
NO. 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

Make TROXLER Model 3430 Serial No. 24742 Stc 
IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS 

3.2 

4.2 

3.8 
4.5 

Dry Unit Maximum Dry 
Weight Oversize ID Unit Weight 

Ibf I cu. ft. % Ibf I cu. ft. 

117.4 0.0 2 128.5 
121.6 0.0 2 128.5 
119.8 0.0 2 128.5 
122.7 0.0 2 128.5 
122.1 0.0 2 128.5 
123.6 0.0 2 128.5 
113.6 0.0 2 128.5 
116.5 0.0 2 128.5 
119.5 0.0 2 128.5 
119.0 0.0 2 128.5 

TEST LOCATION, HORIZONTAL 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

dard Count 
COMPACTION 

% of 
Maximum Dry 

Unit Weight 

91 
95 
93 
95 
95 
96 
88 
91 
93 
93 

Unit Weight 3079 H20 616 

Moisture 
% 

REQUIREMENTS 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

ONFORMANCE 
JNDICATED 

NO 
YES 
NO 
YES 
YES 
YES 
NO 
NO 
NO 
NO 

STA. 10+80,100' LEFT OF CENTERLINE 

RETES 

HORIZONTAL STRIP DRAIN, STA. 12 +00 
HORIZONTAL STRIP DRAIN, STA. 11 + 50 

STA. 10 + 25, 200' RIGHT OF CENTERLINE 
STA. lo+  50,80' RIGHT OF CENTERLINE 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: BID #6, 156-1 58, 162.1 63, BID #9, 151 -1 55, 159-161, 164-166 
DATUM TOPOGRAPHIC 

. 

1 

1) 
Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATIOt 

,,d AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPOAT WERE PERFORMEC 
PWlsUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN[ 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRlATl 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABL' 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUAWNTY 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED 

AMERICAN ASPHALT 81 GRA 

REVIEWED BY CORWlN ANDEREGG 
- -  



r 

FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Go ld  Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The QuidJty People 
s i  19% 

Date of Report 09-07-95 

Event/lnvoice No. 27450485-9 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-29-95 
Tested By P. LLEWELLYNNT Date 08-29-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

)cation LAUGHLIN. NEVADA - 

1EST 
NO. 

IN-PLACE CHARACTERISTICS CAB CHARACTERISTICS COMPACTION REQUIREMENTS 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
)versire 

% 
ID 

Maximum Dry 
Unit Weight 
Ibf I cu. 11. 

3ptimum 
Moisture 

% 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
Compaction 

% 
:ONFORMANCE 

INDICATED 

I61 
I62 
I63 
I64 
I65 
I66 

8.5 
10.2 
7.5 
4.4 
2.5 
4.4 

115.9 
118.5 
11 5.0 
121.6 
121.5 
125.0 

0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

90 
92 
89 
95 
95 
97 

95 
95 
95 
95 
95 
95 

NO 
NO 
NO 
YES 
YES 
YES 

TEST 
NO. 

TEST LOCATI 
pproxirnale Fill 

Depth. It .  

4.0 

3 .O 
5 .O 
4.0 

I. VERTICAL 
Elevation 

1008.0 
991 .O 
991 .O 

1012.0 
101 0.0 
1008.0 

TEST LOCATION, HORIZONTAL 

STA. 12 + 50, 125' RIGHT OF CENTERLINE 
RETEST 157A 
RETEST 158A 
RETEST 159A 
RETEST 160A 
RETEST 161A 

MATERIAL TESTED 

SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

161 
I62 
I63 
I64 
I65 
I66 

Comments: BID #6, 156-1 58, 162.1 63, BID #9, 151 -1 55, 159-161, 164-166 
DATUM TOPOGRAPHIC . - .  ~ , - 

I 

i :  

ED, IS INCLUDED OR INTENDED. 



1006.0 
1008.5 
1008.5 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

LAB ID' 

2 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 

7.5 128.5 D1557-C 
MOISTURE,% WEIGHT, Ibf / cu. ft. EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 
INVOICE NO. 

27450485 SAND WIGRAVEL, TRACE SILT 

Western 
Technologies 
Inc. 
The QuiiJy People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

I I 

Date of Report 09-07-95 

Event/lnvoice No. 27450485-8 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date 08-28-95 
Tested By P. LLEWELLYNMlT Date 08-28-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures in-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3079 H 7 0  61 6 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

TEST 
NO. 

- 
148 
149 
150 

Moisture 
% of Dry 

Unit Weight 

Maximum Dry 

Ibf / cu. ft. 
~Ovef;~ ID: 1 Unit Weight 

128.5 
0.0 I 128.5 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
Compaction 

Hole 
Volume 
cu. ft. 

Dry Unit 

Ibf / cu. f t .  
Weight 

0 p t i m u m 
Moisture 

% 
CONFORMANCE 

INDICATED 

3.3 
2.8 
2.8 

121.5 
116.7 
123.0 

7.5 
7.5 
7.5 

95 
91 
96 

I I 1 I 

TEST 
NO. - 

148 
149 
150 

TEST LOCATI 
pproximate Fill 
.. Depth, ft. 

I. VERTICAL 
Elevation MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STA. 12 + 00, 65' RIGHT OF CENTERLINE 
STA. 10 +OO, 225' RIGHT OF CENTERLINE 
RETEST 149A 

4.0 
3 .O 
3.0 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PFRFORMED UNDER THE APPROPRIATE 

IENT THAT IS REASONABLY 
.,-...*--.. WARRANTY, GUARANTY. 

AMERICAN ASPHALT 81 GRADING (2) 
STANDARD OF CARE, INCLUDING THE SKIU AND- JUDGM 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR Ihlcnvcv. 

REVIEWED BY CORWIN ANDEREGG 



Western 
Technologies 
Inc. 
The Ch@ty People 

Since 1955 

Gauge __ : Make TROXLER Model 3430 Serial No. 24742 St: 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Compaction Moisture 
% Y O  

95 
95 
95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

CONFORMANCE 
INDICATED 

YES 
YES 
YES 

Date of Report 09-07-95 

Event/lnvoice No. 27450485-7 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date ,08-25-95 
Tested By P. LLEWELLYNWT Date 08-25-95 

TEST LOCATION, HORIZONTfiL 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

TEST LOCATION, VERTICAL 
Approximate Fill Elevation . 

Depth, ft. 

1.0 
2.0 
1.0 

TEST 
NO. 

1010.0 
1007.0 
1003.0 

I44 
I45 
I46 

~ 

~ 

TEST 
NO. 

LAB ID' 

2 

144 
145 
146 

__ __ 

OPTIMUM MAXIMUM DRY UNIT TEST METHOC 
MOISTURE,% WEIGHT, Ibf / cu. ft. SOURCE OF MATERIAL I DESCRIPTION OF MATERIAL EVENT/ 

INVOICE NO. 

D1557-C 27450485 SAND WIGRAVEL, TRACE SILT STA 4-l-05. 15' RT OF CL 7.5 128.5 

! 

IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

4.6 
8.1 
3.6 

Dry Unit 
Weight 

Ibf / cu. ft. 

122.9 
126.8 
123.0 

Oversize 

I 
ID 

2 
2 
2 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 

dard Count 
COMPACTION 

% of 
Maximum Dry 

Unit Weight 

96 
99 
96 

STA. 11 + 30, 258' RIGHT OF CENTERLINE 
STA. 10 + 90, 100' RIGHT OF CENTERLINE 
STA. 12 + 30,40' RIGHT OF CENTERLINE 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

LABORATORY DATA 81 COMPACTION CHARACTERISTICS 

Comments: BID #9 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPDRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED, 



Inc. 
The QuaJty People 

s i e  1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-07-95 

Eventllnvoice No. 27450485-6 
Job No. 2745JC249 Page 1 of 3 

Authorized By WOODY THOMAS Date 08-24-95 
Tested By P. LLEWELLYNWT Date 08-24-95 

TEST 
No. 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weiaht : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

Hole Moisture 
Volume % o f  ~ r y  
cu. ft. Unit Weight 

6.8 
7.3 
5.6 
4.8 
4.6 
4.5 
3.7 
5.5 
7.4 
6.2 

Gauge : Make TROXLER Model3430 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

I IN-PLACE CHARACTERISTICS 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

RETEST 109A 
RETEST l lOA 
STA. 11 +OO, 150' LEFT OF CENTERLINE 
STA. 10 + 50,40' RIGHT OF CENTERLINE '3- 

4 STA. 11 + 50,30' RIGHT OF CENTERLINE 
STA. 11 +50, 75' RIGHT OF CENTERLINE 

-. 
' ''- 

'1, \ -J 1 
4 

' * A  ''{ , , I' I 

Dry Unit 
Weight 

Ibf / cu. ft. 

Approximate Fill 
Depth. It. 

6.0 
6.0 
8 .O 

123.5 
123.9 
118.5 
117.7 
116.3 
119.1 
125.9 
117.1 
125.3 
120.1 

1001 .O 
1001 .O 
1002.0 
1003.0 
1003.0 
1005.0 
1005.0 
1005.0 
1003.0 
1003.0 

Oversize 
% 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

0.0 
0 .o 
0.0 
0 .o 
0.0 
0.0 
0.0 

0.0 
0 .o 
0.0 

- 
DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT STA 4 + 0 5 , 1 5 '  RT OF CL 

EVENT/ 

Serial No. 24742 Standard Count: Unit Weight 3085 H20 61 1 
I 

REQUIREMENTS LAB CHARACTERISTICS I COMPACTION 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 

7.5 128.5 D1557-C 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

114 

116 
117 

119 
120 

i== 

TEST LOCATION, HORIZONTAL 

Optimum 
Moisture Maximum Dry Moisture Compaction 

Unit Weight 

95 7.5 96 
7.5 96 
7.5 92 
7.5 92  
7.5 91 
7.5 93 
7.5 98 
7.5 91 
7.5 98 
7.5 93 

I 

I TESTLOCATI 

95  
95  1 95  

ONFORMANCE 
INDICATED 

YES 
YES 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
NO 

1 I, VERTICAL 
Elevation MATERIAL TESTED 



FIELD UNIT WEIGHT TESTS 

Western 
Technologies Bullhead City, Arizona 86442 

15 14 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The QuaJy People 
Since 1955 

COMPACTION 

% of 
Maximum Dry 

Unit Weight 

94 
92 
92 
99 
92 
92 
91 
98 
95 
94 
94 
98 
91 
99 
99 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

REOUIREMENTS 

Moisture Compaction 
% % 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

Date of Report 09-07-95 

Eventllnvoice No. 27450485-6 
Job No. 2745JC249 Page 2 of 3 

Authorized By WOODY THOMAS Date 08-24-95 
Tested By P. LLEWELLYNWT Date 08-24-95 

lEST 
No. 

I 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

IN-PCACE CHARACTERISTICS 

Hole Moisture Dry Unit 

cu. ft. Unit Weight Ibf I cu. ft. % 
Volume % of Dry Weight Oversize 

4.2 120.7 0.0 
6.3 118.1 0.0 
7.4 118.0 0.0 
7.4 
4.6 
7.5 
8.2 
7.6 
4.5 

10.0 
8.7 
5.3 
7.6 
7.8 
6.5 

TEST LOCATION, VERTICAL 

~~,,,h, ft, Elevation Approximate Fill MATERIAL TESTED TEST LOCATION, HORIZONTAL TEST 
NO. 

121 RETEST 116A 1003.0 SUBGRADE 
122 RETEST 1 18A 1003.0 SUBGRADE 
123 RETEST 1148 1003.0 SUBGRADE 
124 RETEST 116B 1005.0 SUBGRADE 
125 RETEST 1 188 1005.0 SUBGRADE 
126 RETEST 1 14C 1003.0 SUBGRADE 
127 RETEST 118C 1005.0 SUBGRADE 
128 STA. 12 + 50, 140' RIGHT OF CENTERLINE 1007.0 SUBGRADE 
129 STA. 10 + 30, 140' RIGHT OF CENTERLINE 1007.0 SUBGRADE 

1009.0 SUBGRADE 
1009.0 SUBGRADE 

130 STA 11 +20, 175' RIGHT OF CENTERLINE 
131 STA. 12 + 50, 170' RIGHT OF CENTERLINE 
132 
133 
134 
135 

127.7 
118.6 
118.3 
116.8 
125.7 
121.8 
120.6 
120.2 
126.1 
117.4 
126.7 
126.9 

1005.0 SUBGRADE 
1003.0 SUBGRADE 
1009.0 SUBGRADE 

11 .O I 1005.0 SUBBASE FILL 

RETEST 118D 
RETEST 114D 
RETEST 131A 
STA. 11 + 20, 50' LEFT OF CENTERLINE 

0 .o 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0.0 

LAB CHARACTERISTICS 

128.5 
128.5 7.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

CONFORMANCE 
INDICATED 

NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
NO 
YES 
YES 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE Af'PFIDPRIATE 
STANDARD OF CARE. WKLUDlNG THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMIIAfILY SITUATED PROFESSIDNALS. NO OTHER WARRANPI. GUARANPI. 
OR REF RESENT AT ION^ EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 



FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Western 151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The M t y  People 
S i e  1955 

Moisture 
% 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

CONFORMANCE 
INDICATED % 

95 NO 
95 YES 
95 YES 
95 YES 
95 YES 
95 YES 
95 YES 

Date of Report 09-07-95 

Event/lnvoice N?. 27450485-6 
Job No. 2745JC249 Page 3 of 3 

Authorized By WOODY THOMAS Date 08-24-95 
Tested By P. LLEWELLYNWT Date 08-24-95 

TEST LOCATION, HORIZONTAL TEST 
NO. 

136 
137 
138 
139 
140 RETEST 136A 
141 
142 

STA. 1 1 + 20, 150' LEFT OF CENTERLINE 
STA. 10+00, 100' LEFT OF CENTERLINE 
STA. 9+50, 50' LEFT OF CENTERLINE 
STA. 9 + 50, 50' LEFT OF CENTERLINE 

STA. 11 + 20, 50' LEFT OF CENTERLINE 
STA. 11 + 20, 50' LEFT OF CENTERLINE 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

TEST LOCATION, VERTICAL 

Depth, It. E l e v a t i o n  
Approximate Fill MATERIAL TESTED 

8.0 1002.0 SUBBASE FILL 
11 .O 1005.0 SUBBASE FILL 
13.0 1006.0 SUBBASE FILL 
13.0 1006.0 SUBBASE FILL 
8.0 1002.0 SUBBASE FILL 

1 1 .O 1005.0 SUBBASE FILL 
11 .O 1005.0 SUBBASE FILL 

ocati __ 

TEST 
NO. 

___ 
136 
137 
138 
139 
140 
141 
142 
143 

__ 

1 LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS 

Hole 
Volume 
cu. ft .  

Mois ture 
% o f  Dry 

Unit Weight 

7.3 
6.8 
6.4 
5.9 
3.3 
6.3 
6.8 
3.2 

Dry  Unit 
Weight  

Ibf I cu. ft. 

119.6 
121.7 
121.6 
127.1 
126.2 
126.0 
125.8 
122.7 

- 
)versize 

% 

0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 

LAB CHARACTERISTICS __ 

ID 
Max imum Dry 
Unit Weight 
Ibf / cu. f t .  

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Dpt imum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

COMPACTION 

% of 
Max imum Dry 

Unit Weight 

93 
95 
95 
99 
98 
98 
98 
95 

REQUIREMENTS 

i l  

I L I I 

Comments: MOISTURE SPECIFICATION, BID #6-114-134, 143, BID #9-111-113,135-142 
DATUM TOPOGRAPHIC, TEST 133 APPROVED BY KEN SMITH, GREINER ENG. 

. . ... . . .  . . 

j , '  . .  

' , TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
WUSUANT TO THE TERMS AND CONDITIONS OF THE CONTWCT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRlATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAPLY SITUATED PROFESSIONALS. NO OTHEA WARUANPI. GUAWNlY, 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

i '  Distribution : CLIENT - (3) 
! AMERICAN ASPHALT & GR+ING (2) 

. .  



Western 
TmhnologPes Bullhead City, Arizona 86442 

The Qualdty -le 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

since 1955 

Dry Unit 
Weight 

Ibf I cu. ft. 

I J 

Owrrize 
% 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

115.4 
118.2 
118.9 
119.9 
119.6 
120.0 
115.9 
114.5 
113.4 
122.7 

Date of Report 08-31-95 

Eventllnvoice No. 27450485-5 
Page 1 of 2 Job NG,. 2745JC249 

Authorized By WOODY THOMAS Date 08-23-95 
Tested By P. LLEWELLYNM Date 08-23-95 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures I In-Place Unit Weight : ASTM D2922 

Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Gauge 

I 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

108 
109 

lEST LOCATION, VERTICAL 
Appmximata Fill Bevation . 

Dmpth, ft. 

STA. 10 + 00,75' LEFT OF CENTERLINE 6.0 1001 .O 
STA. lO+50, 150' LEFT OF CENTERLINE 6.0 1001 .O 
STA. 9+50, 200' LEFT OF CENTERLINE 6.0 1001 .O 
RETEST lOOA 6.0 1001 .O 
RETEST 101A 6.0 1001 .O 
RETEST 102A 6.0 1001 .O 
STA. 10+50, 35' RIGHT OF CENTERLINE 6.0 1003.0 
STA. 10+00,40' RIGHT OF CENTERLINE 6.0 1003.0 
STA. lO+50, 80' RIGHT OF CENTERLINE 1005.0 
50' LEFT OF PT a455 6.0 1001 .O 

- 
TEST 
NO. 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

EVENT/ 

2 27450485 

LAB ID* INVOICE NO. 

Make TROXLER Model 3430 
IN-RACE CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I GU. f t .  DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

SAND W/ORAVEL, TRACE SILT STA 4+05,15' UT OF CL 7.5 128.5 D1567-C 

Hole 
Volume 
cu. ft. 

Mobtwa 
% of Dry 

Unit Weight 

7 .O 
6.6 
6.8 
8.3 
4.6 
5.1 
8.0 
6.8 
6.8 
4.6 

Serial No. 24742 Sti 
LAB CHARACTERISTICS 

Unit Weight 
Ibf I cu. ft. 

TEST LOCATION, HORIZONTAL 

Optimum 
Moiature 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 

dard Count: Unit Weight 3085 H2- 611 
REQUIREMENTS COMPACTION I 

Maximum Dry Moktura 
Unit Weight 

90 
92 
93 
93 
93 
93 
90 
89 
88 
95 

~~ 

Compwtion 
96 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

:ONFORMANCE 
INDICATED 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
I 

MATERIAL TESTED I 

Comments: MOISTURE SPECIFICATION, BID #6, 100-1 05, 109 & 1 10.1 BID 9, 106-1 08 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (31 TESTS REPORTEO HEREIN ARE WOICATIVE OF CONOITIONS M W O  AT ME EXACT LOCATION 
N O  TIME OF TESTWG ONLY. THEABOVE SERVlCES AN0 REPORT WERE PERFOPME0 
WRSUPNT TO THE TERMS N O  CONOITONS OF THE C O N T W T  BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS P W O W E O  UNDER THE AWROPRIATE 
STANOARO OF CAI€€, YCLUOING THE S K U  AN0 JUDGMENT THAT IS RTASONABLV 
EXPECTED FROM SWILARLV SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARPNIY. 
OR REPRESENTATION. EXPRESS OR MRIED, IS YCLUDEO OR YTENMD. 

, .... <. 
REVEWED BY CORWIN ANDEREGG 

- _ _  - ISIWEO COW ON PILE) - - 



Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 

TheQg&typeoPle 
Since 1955 

, VERTICAL 
Elevation 

1001 .O 

Date of Report 08-31-95 

Eventnnvoice No. 27450485-5 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 Page 2 of 2 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By WOODY THOMAS Date 08-23-95 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYNW Date 08-23-95 

MATERIAL TESTED 

SUBBASE FILL 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

TEST 
NO. 

110 

,cati 

TEST 
NO. 

TEST LOCATION, HORIZONTAL 

45.5 LEFT IS.), SO’ EAST OF PT t455  

I 1 0  

I LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS 

Hole 
Volume 
cu. ft. 

Mouture 
96 of Dry 

Unit Weight 

7.3 

Dry Unit 
Weight 

Ibf I cu. 11. 

121.1 

)wmue 
96 - 
0.0 

LAB CHARACTERISTICS I COMPACTION 

I I 

TEST LOCATI 
pproximatm Fill 

Dapth, ft. 

6.0 

REQUIREMENTS 

ONFORMANCt 
INDICATED 

NO 

Comments: MOISTURE SPECIFICATION, BID #6, 100-1 05, 109 & 1 lo, /  BID 9, 106-108 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

’-:. : . _, ’, ; ’! ; 

TESTS REPORE0 HEFEH ARE sJOlCATlM OF CONDITIONS FOUND AT THE LOCATION 
6NO 7ME OF TESTING ONLY. THEABOVE SERVICES /WO REPORT WERE PERFORMED 
PURSUANT TO THE T E W  bAD CONDITIONS OF THE CONTRKT BETWEW WT AND 
CLIENT. WT W A R M T S  THAT M I S  WbS PERFOWE0 UNMR THE AWAOPRlATE 
STANOAR0 OF CARE, HCLUDDJG THE S K U  AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHEA WAFlR,¶NTV. GUAWNM. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS MLUOED OR WTENMO. 



Western 
TMhnologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 

TEST Hole Moioture Dry Unit Maximum Dry Optimum 
No. Volume % o f  Dry Weight Ovsnize ID Unit Weight Moiature 

cu. ft. Unit Weight Ibf / cu. ft. % Ibf / cu. ft. % 

9 4  5.2 77.1 0.0 2 128.5 7.5 
95 4.1 113.5 0.0 2 128.5 7.5 
96 3.4 117.3 0.0 2 128.5 7.5 
97  3.0 119.0 0.0 2 128.5 7.5 
98 7.9 122.6 0.0 2 128.5 7.5 
99  8.1 121.7 0.0 2 128.5 7.5 

Client GREINER, INC., SOUTHWEST 
ATTN: KEF: SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

COMPACTION REQUIREMENTS 

Comp.ction CONFORMANCE % of 
INDICATED Maximum Dry Moisture 

Unit Weight % % 

60 95 NO 
88 95 NO 
91 95 NO 
93 95 NO 
95 95  YES 
95 95 YES 

Date of Report 08-31 -95 

Eventllnvoice No. 274504854 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date 08-22-95 
Tested By P. LLEWELLYNW Date 08-22-95 

Gauge 

TEST 
NO. 

9 4  
95 
96 
97 
9 8  
99  

: Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 61 1 

TEST LOCATION, VERTICAL 

ospth h. Elevation Appmximata Fill MATERIAL TESTED TEST LOCATION. HORIZONTAL 

STA 11 + 00, 150' LEFT OF CENTERLINE 5.5 1000.0 SUBBASE FILL 
STA 11 +OO, 170' LEFT OF CENTERLINE 5.5 1000.0 SUBBASE FILL 
RETESTMA 5.5 1000.0 SUBBASE FILL 
RETEST95A 5.5 1000.0 SUBBASE FILL 
RETEST94B 5.5 1000.0 SUBBASE FILL 
RETEST958 5.5 1000.0 SUBBASE FILL 

DESCRIPTION OF MATERIAL EVENT/ 
LAB ID '  INVOICE NO. 

2 27450485 SAND WIORAVEL, TRACE SILT 

Comments: MOISTURE SPECIFICATION, BID #9 
DATUM TOPOGRAPHIC 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT. Ibf / cu. ft. SOURCE OF MATERIAL 

STA 4+05.15' RT OF CL 128.5 D1557-C 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOM SERVlCES AND REPORT WERE PERFORMED 

CLIENT. WT W A R M E  THAT THIS WAS PERFOFME0 UNDER THE AFWOPRIATE 
STbNOARO OF CARE, INCLUDING THE SKILL bND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFE9510NAJ.S. NO OTHER W A R M T V .  GUAAANTY. 
OR REPRESENTATION, D(R(ESS OR IMMRIEO. W WLUOED OR HTENMD. 

45 WRSUANT TO ME TERMS AND CoNo lnow OF THE CONTRACT BETWEEN WT AND flf 
REVIEWED BY CORWIN ANDEREGG 

- ._ - __ - ISIQUM cow w UI F, - -- -- - -  _ _  407 a93 _ .  



The QuaJty People 
since 1955 e SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

EVENT/ 

2 27450485 

3 27450450 

LAB ID. INVOICE NO. 
OPTIMUM MAXIMUM DRY UNIT TEST 

MOISTURE,% WEIGHT. Ibf / cu. ft. 
DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

SAND W/QRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 7.5 128.5 D1557-C 
DRAIN ROCK WMK MATERIALS 1 .o 137.4 04253-B 

Date of Report 08-31-95 

Event/lnvoice No. 27450485-2 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-18-95 
Tested By P. LLWELLYNM Date 08-18-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
IAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location IAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
auge : Make TROXLER Model 5430 - Serial No. 24742 Standard Count: Unit Weiaht 3085 H 2 0  61 1 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

TEST 
NO. Hole 

Volume 
cu. ft. 

Mobture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 
ID 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Optimum I % o f  I % 
Moisture Maximum Dry Moisture 

% Unit Weight 
Compaction 

% 
ONFORMANCE 

INDICATED 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 - - 

TEST 
NO. - 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - - 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 - - 

95 
93 
96 
95 
95 
93 
94 
96 
96 
95 

YES 
NO 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
YES 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

7.0 
6.9 
6.6 
7.2 
7.2 
7 .O 
7.3 
6.9 
6.7 
7.3 

121.9 
119.9 
122.9 
122.3 
121.9 
120.1 
120.8 
124.0 
123.7 
122.6 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7 u EST LOCATI 

Appwximta Fill 
Oapth, ft. 

ERTICAL 
TEST LOCATION, HORRONTAL MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Elevation 

RETEST 87A 
STATION 5+ 50, 60' RIGHT OF CENTERLINE 
STATION 4+ 50,60' RIGHT OF CENTERLINE 
RETEST 69A 
STATION 5 + 00,85' LEFT OF CENTERLINE 
STATION 4+ 00, 60' LEFT OF CENTERLINE 
STATION 3+ 00,40' RIGHT OF CENTERLINE 
STATION 4+ 50, 60' RIGHT OF CENTERLINE 
RETEST 73A 
RETEST 74A 

1 .o 
3.0 
4.0 
3.0 
5.0 
6.0 
8.0 

16.5 
6.0 
8.0 

1064.0 
1063.0 
1065.0 
1063.0 
1078.0 
1069.0 
1074.0 
1077.5 
1069.0 
1074.0 

Comments: 68-79 BID #9,/80-83 BID #10 
DATUM TOPOGRAPHIC 

-403 

CLIENT - (3) 
AMERICAN ASPHALT 

Nf 

.- 

TESTS REPORTED HEREIN ARE YDICATIM OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THEABOVE SERVlCES M D  REPORT WERE RRFOMED 
PURSUbNT TO THE TERMS bND CONDITIONS OF THE CONTRACT BETWEEN WT PlND 
WENT. WT W A R W T S  THAT THIS Wds PEWOWED UNDER THE APPROPRIATE 
STMDARD OF CARE. INCLUDING THE SKILL M D  JUDGMENT THAT IS -NABLY 
EXPECTED FROM SlMllARLY SITUATED AIOFESSIONALS. NO OTHER WARFlANTY. GUAWNTY, 
OR REPRESP(TATI0N. EXPRESS OR IMRIEO. IS YCLUDED OR INTENDED. 

Distribution 

B93Ml - -  - 

GRADING (2) 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET 

lnc. 
TheQditypeoPle 

since I955 e 

TEST LOCATION, HORIZONTAL 

STATION 4+ 00,60' LEFT OF CENTERLINE 

TEST LOCATI 
Appmximatm Fill 

Depth, ft. 

11.0 

Date of Report 08-31-95 
Job No. 2745JC249 

EventAnvoice No. 27450485-2 
Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 8-95 
Tested By P. LLEWELLYNIWT Date 08-18-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) * 

TEST 
NO. 

i LAUGHLIN. NEVADA 
REQUIREMENTS IN-PLACE CHARACTERISTICS EOMPACTION LAB CHARACTERISTICS 

DNFORMANCE 
INDICATED 

Hole 
Volume 
cu. ft. 

Mobture 
% o f  Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 
)veroiza 

% 
ID 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 

Iptimum 
doistura 

% 
Compwtion 

% 

95 
95 
90 
90 
90 
90 

YES 
YES 
YES 
YES 
YES 
YES 

7% 
79 
80 
81 
82 
83 

7.6 
7.9 
5.6 
7.2 
6.4 
6.9 

123.4 
125.4 
123.5 
136.2 
127.5 
133.7 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

128.5 
128.5 
137.4 
137.4 
137.4 
137.4 

7.5 
7.5 
1 .o 
1 .o 
1 .o 
1 .o 

96 
98 
90 
99 
93 
97 

TEST 
NO. - 
78 
79 
80 
81 
82 
83 

VERTICAL 
Elevation * MATERIAL TESTED 

1074.0 
1082.5 
997.0 
998.0 
999.0 
995.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

11.5 
3.0 
3.0 
3.0 
3.0 

Comments: 68-79 BID #9,/80-83 BID #10 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE E X K T  LOCATION 
W D  TWE OF TESTING ONLY THEABOVE SERWCES W D  REPORT WERE RRFORMED 
PURSUANT TO THE TERMS W D  CONDITIONS OF THE CONTRbCT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFOWED U N M R  THE MPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REbSONABLY 
EXRCTED FROM SIMILARLY SlTUATED PROFESSIONALS. NO OTHER W-TV, GUARPINTV. 
OR REPRESENTATION. EXPRESS OR WRIED, IS INCLUDED OR WTENMD. 

AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
_ .  -402C-093-wI IWQNEDCOPY ON FILE) 



Western 
Technologies 
Inc. 
TheWbpeoPle 

s i  1955 

LAB CHARACTERISTICS 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

COMPACTION REQUIREMENTS 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

95 
95 
95 
95 
95 

I (FIELD DENSITY) I 

NO 
NO 
YES 
YES 
YES 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Date of Report 08-31-95 

Event/lnvoice No. 27450485-1 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNM Date 08-1 7-95 

94 
95 
96 
95 
95 
96 
95 
98 
96 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H 2 0  61 1 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM D3017 

TEST 
NO. 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

1 IN-PLACE CHARACTERISTICS 

TEST LOCATION, HORIZONTAL 

STATION 4+00, 10' LEFT OF CENTERLINE 
STATION 5 + 50, 7' RIGHT OF CENTERLINE 
RETEST49A 
RETESTSOA 
STATION 7 + 00, 15' RIGHT OF DAM CENTERLINE 
STATION 11 + 10,270' LEFT OF DAM CENTERLINE 
STATION 3+50, 12' LEFT OF DAM CENTERLINE 
STATION S+ 50, lS '  RIGHT OF DAM CENTERLINE 
STATION 4+00,6' LEFT OF DAM CENTERLINE 
STATION 5+00, 12' RIGHT OF DAM CENTERLINE 

Ti% 
cu. It. 

DESCRIPTION OF MATERIAL 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I cu. It. SOURCE OF MATERIAL 

Moisture 

Unit Weight 
% of Dry 

5.8 
6.1 
7 .O 
7.3 
6.7 
8.5 
7.2 
8.1 
6.9 
7.2 

SAND WIORAVEL, TRACE SILT 
DRAIN ROCK 

Dry Unit 
Weight 

Ibf I cu. It. 

119.9 
120.8 
122.5 
123.1 
122.0 
122.7 
122.9 
122.6 
125.4 
123.2 

STA 4+05,18' RT OF CL 7.5 128.5 D1557-C 
04253-8 WMK MATERIALS 1 .o 137.4 

Iwraize 
96 - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID 

- 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

MmdmumDry 1 Optij; I :if 
Unit Weight Moisture Maximum Dry 
Ibf I cu. ft. Unit Weight 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Moiature 
% 

CONFORMANCE 
INDICATED % 

12.0 
12.0 
12.0 
12.0 

5.5 
13.0 
13.0 
15.0 

1075.0 
1071.0 
1075.0 
1071.0 
1059.0 
987.0 

1076.0 
1071.0 
1076.0 
1074.0 

I LABORATORY DATA 4 COMPACTION CHARACTERISTICS 

EVENT1 
LAB ID' I INVOICE NO. 

95 YES 
95 YES 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Comments: 49-52, 55-60 & 67 BID #9,/53 & 54 BID #6,/61-63 BID #10./64-66 BID#13 
DATUM TOPOGRAPHIC 

. .  
/ .  

Distribution : CLIENT - (3) 
TESTS REPORTED HEREY ARE INDICATIVE OF CONMTlONS FDMD AT M E  EXACT LOCATION 

PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CDNTRPICT WTWEEN WT BND 
, CLIENT WT WARRANTS THAT M I S  WAS PERFOI(MED UNDEA M E  AWROPRIATE 

STANDMID OF CARE. INCLUDING THE AND JUDGMENT M A T  IS REASONABLY 
EXPECTED FROM SIMILAfILV SITUATED PROFESSIONALS. NO OTHER WAARPJITV. GUAABNTV. 

. WD TIME OF TESTING ONLY THE ABOVE SERVICES WD amRT WERE mmwm AMERICAN ASPHALT & GRADING (2) 

I .  L 

i . . t .  . . I  .ii, i t ! ( ; .  REVIEWED BY CORWIN ANDEREGG 



Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

CONTINUATION SHEET TheWtyPeople 
s i  1955 

59 
60 
61 
62 
63 
64 
65 
66 
67 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

STATION 6+00,8' LEFT OF DAM CENTERLINE 
STATION 6 + 25, 10' RIGHT OF DAM CENTERLINE 
STATION 9+50. 130' LEFT OF DAM CENTERLINE. STRIP DRAIN 
STATION 11 + 50, 140' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 12+00, 110' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION O +  SO, RIGHT OF OULET CENTERLINE 
STATlON 1 +OO, RIGHT OF OUTLET CENTERLINE 
STATION 1 + 20, RIGHT OF OUTLET CENTERLINE 
STATION 4 + 00,60' RIGHT OF CENTERLINE 

Date of Report 08-31-95 

Eventllnvoice No. 27450485-1 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNNVT Date 08-17-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 
,cati 

TEST 
NO. 

- 
59 
60 
61 
62 
63 
64 
65 
66 
67 

- 

I LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS 

no* 
Volume 
cu. ft. 

Moisture 
96 of Dry 

Jnit Weight 

7.8 
7.6 
6.4 
5.4 
5.9 
6.5 
6.7 
7.0 
6.3 

Dry Unit 
Weight 

Ibf I cu. ft. 

122.4 
122.9 
126.5 
124.3 
123.9 
121.6 
122.3 
122.0 
120.5 

- 
)mnUe 

96 - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 

- 

CAE CHARACTERISTICS - 
ID 

- 
2 
2 
3 
3 
3 
2 
2 
2 
2 

- 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
137.4 
137.4 
137.4 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moiature 

96 

7.5 
7.5 
1 .o 
1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 

TEST LOCATION, HORIZONTAL EST 
NO. 

COMPACTION 

96 of 
Maximum Dry 

Unit Weight 

95 
96 
92 
90 
90 
95 
95 
95 
94 

TEST LOCATll 
AppmxLnato Fill 

1 .o 
1 .o 

1 .o 
1 .o 

Moisture 
% 

REQUIREMENTS 

Compeotion 
% 

95 
95 
90 
90 
90 
95 
95 
95 
95 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

, VERTICAL 
Elevation 

1070.0 
1069.0 
995.0 
995.0 
995.0 

1002.0 
1001.0 
999.0 

1064.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

Comments: 49-52, 55-60 & 67 BID #9,/53 & 54 BID #6,/61-63 BID #10./64-66 BID#13 
DATUM TOPOGRAPHIC 

. .  
I 

;, : *  
I .  , .  . .  Distribution : CLIENT - (3) TESTS REPORTEO HEAEW Ulf NMCATIVE OF COND(T0NS FOUND AT THE MAC1 U)CATWN 

RIRSUWT TG THE TERAS LND CONDlTlOKS OF M E  CONTRACT BETWEEN WT PJJD 
CUENT. WT W W T S  M A T  THlS WAS PERFOtWEo UNW WE APPRORUATE 
STbNOAAD OF CARE. YCLUOHQ THE SKlU N O  JUDGMENT THAT Ls REASONABLY 
EXPLCTEO FROM SIMILARLY SITUATE0 R(OFESI0NALII. NO OTHER WARRRINTY, QUAlbWlY 

i mo TIME OF TESTING ONLY. THEABOVE SERVICES mo wmm WERE mRmwo 

P OR REPRESENTATION. EXPRESS OR MFUED. IS WCLUDEO OR YTENDEo. 

AMERICAN ASPHALT & GRADING (2) 

3 ' - I  I - " . L..,.. .:.I...::*.', i ; , !C.  



Western 
Technologies 
Inc. 
TheQg!i!ypeoPle 

s i  1955 

Hole 
Volume 
cu. ft. 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Mouture 
% of Dry 

Unit Weight 

3.7 
6.5 
7.2 
7.9 
8.4 
8.6 
7.8 
7.5 
7.2 
5.8 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, N V  89028 

)venue 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I SOIL / AGGREGATE 1 

Maximum Dry 

Ibf I cu. ft. 
ID Unit Weight 

2 128.5 
2 128.5 
2 128.5 
2 128.5 
2 128.5 
2 128.5 
2 128.5 
2 128.5 
2 128.5 
2 128.5 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

TEST LOCATION, HORIZONTAL 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By  WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM 02922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 0301 7 

r- 

TEST LOCATI 
AppmxLnaC. Fill 

Dmpfh. h. 

IN-PLACE CHARACTERISTICS 

STATION 11 + 25, 125' LEFT OF DAM CENTERLINE 
STATION 1 1 + 20, 150' LEFT OF DAM CENTERLINE 
STATION 2 + 50,20' LEFT OF DAM CENTERLINE 
STATION 4+ 00,22' RIGHT OF DAM CENTERLINE 
STATION 4 + 00,20' RIGHT OF DAM CENTERLINE 
STATION 5 + 00, 15' LEFT OF DAM CENTERLINE 
STATION 5+00,6' RIGHT OF DAM CENTERLINE 
STATION 6+00,18' LEFT OF DAM CENTERLINE 
STATION 6+00,20' RIGHT OF DAM CENTERLINE 
STATION 10+00, 125' LEFT OF DAM CENTERLINE, STRIP DRAIN 

I LA8 CHARACTERISTICS 

4.0 
7 .O 

10.0 
9 .o 

12.0 
2.5 
5.5 

Date af Report 08-31-95 

Eventllnvoice No. 27450485 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 6-95 
Tested By P. L L E W E L L Y N M  Date 08-1 6-95 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% MIGHT,  Ibf I cu. ft. EVENTI DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

LAB ID' INVOICE NO. 

128.5 D1557-C 
D4253-B 

2 27450485 SAND WIORAVEL, TRACE SILT STA 4+05,15' RT OF CL 7.5 
3 27450450 DRAIN ROCK WMK MATERIALS 1 .o 137.4 

- 

NO. 

43 
44 

43 
44 

I 

Dry Unit 
Weight 

Ibf I cu. ft. 

123.3 
122.2 
124.4 
126.0 
122.0 
125.1 
123.1 
123.8 
121.6 
119.7 

Optimum 
Moiature 

96 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

COMPACTION I REQUIREMENTS 

Maximum Dry Moutuce Compaction 
Unit % O f  Weight I % 

96 
95 
97 
98 
95 
97 
96 
96 
95 
93 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

I, VERTICAL 

1005.0 
1077.0 
1070.0 
1073.0 
1068.0 
1071.0 
1063.5 
1066.5 
994.0 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

MATERIAL TESTED 

SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INMEATWE OF CDNMTIDNS FOUND AT M E  EXACT LOCATION 
AND TIME OF TESTING ONLY M E  ABOVE SERWCES AND REPDRT WERE PERFORMED 

' CLIENT WT WARRWTS THAT THIS W M  RRHlf(MED UNDER THE PSPAOPRIATE 
9rwnAFm OF CARE WCLUDINCI THE SKILL AND JUDGMENT M A T  IS REASDNAMV 

PURSUANT TO ME TEWS AND coNwnoNs OF THE CONTRACT BEWEEN WT UJD 

R n w m n u A i R  un n w E R  WARRRANN, GUARWN. 

AMERICAN ASPHALT & GRADING (2 )  

OR INTENDED 

_.-. ... 
EXRCTED FAOM SIMIURLV SITUATED P 
OR RER)ESENTATION. EXPRESS OR WRIED. IS WLUDED 

-. ' ' 



Western 
Technologigs Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
TheWtypeaPle 

since 1955 e 

~~ 

LAB CHARACTERISTICS 

MaximurnDry Optimum 
ID Unit Weight MoiDture 

Ibf I cu. ft. % 

2 128.5 7.5 
2 128.5 7.5 
3 137.4 1 .o 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

COMPACTION 

% o f  
Maximum Dry 

Unit Weight 

95 
96 
92 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

H Q ~  Mobturm 
Volume 96 of Dry 
cu. ft. Unit Weight 

6.6 
6.9 
5.0 

Date of Report 08-31-95 

Eventllnvoice No. 27450485 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 6-95 
Tested By P. LLMELLYNlWT Date 08-1 6-95 

DryUnit 
Weight 

Ibf I cu. ft. 

122.5 
123.1 
125.9 

,cati 

TEST 
NO. 

46 
47 
48 

rEST 
NO. 

46 
47 
48 

i LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS - 

3voraue 
% 

0.0 
0.0 
0.0 

CONTINUATION SHEFT 

TEST LOCATION, HORIZONTAL 

RETEST 45A 
STATION 10+50,130' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 10+ 15.70' LEFT OF DAM CENTERLINE, STRIP DRAIN 

TEST LOCATI 
qxaximata Fill 

Dmpth. 11. 

2.0 

Moistura 
96 

REQUIREMENTS 

VERTICAL 

Elevation 

994.0 
994.0 
999.0 

CONFORMANCE 
INDICATED 96 I 7 YES 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBBASE FILL 

Comments: 36J7.45-47 BID #6,/38,39,4044, BID #9,/48 BID #lo, MAX RELATIVE 
DATUM TOPOGRAPHIC 

This engagement does NOT include provision for WT opinions, conclusions nor directions in regard to this project. 

Distribution CLIENT - (3) 
AMERICAN ASPHALT GRADING. 

TESTS RER)RlED HEREW ARE H C X A n M  OF CONMTIONS FOUND AT THE EXACT LOCATION 
lUl0 TWE OF TESTW ONLY THEABOM SERVICES AND REFORT WERE PERFOfMEO 

CLIENT. WT WAltMNTS THAT THIS WAS RRH)fWED UNMR M E  AWROPRlATE 

EXPECTED FROM SlMluRLV SlNATED PROFESSIONM8. NO OTHER W-TY, GUARANTY. 
OR REPRESENTATION, EXRlESS OR WRIED, IS WLUDED OR HTENMD 

wnsuwr TO THE wws ND CONMTIONS OF THE CONTR~CT BEWEEN WT AND 

s r m o m  OF CARE. HcLuowa ME wu NO JUDGMENT THAT IS AEASQNAFILY 

REVIEWED BY CORWIN ANDEREGG 
_ _  ISiWEDCOWOUU1€I - - - - _ _  - -- _ _ _  - - -  _- - -- - - - . - - n m -  -- - 



TheWtypeOPIe 
since 1955 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Dry Unit 
Weight Ownize 

Ibf I cu. It. 96 

Maximum Dry Optimum % of 
ID Unit Weight Moisture Maximum Dry 

Ibf I cu. It. 96 Unit Weight 

TEST 
NO. 

27 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL A p p m h t a  Fill . 

oapth, it. 

STATION 10+ 50,20' LEFT OF CENTERLINE I 1000.0 

LAB ID' 

2 
3 

DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

27450486 SAND WIQRAVEL, TRACE SILT STA 4+05,15' RT OF CL 
27450450 DRAIN ROCK WMK MATERIALS 

EVENTI 
INVOICE NO. 

OPTIMUM 
MOISTURE.% 

MAXIMUM DRY UNIT TEST METHOD 
WEIGHT. Ibf I cu. It. 

7.5 
1 .o 

128.5 D1557-C 
137.4 D4253-8 

Date of Report 08-31-95 

Event/lnvoice No. 27450450-4 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date 08-14-95 
Tested By P. LLEWELLYNM Date 08-14-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weinht : ASTM 02922 

HlKO SPRINGS DRENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
auge : Make TROXLER Mode l3430  Serial No. 24742 Standard Count: Unit Weight 3155 H 2 0  616 

I IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS I COMPACTION REQUIREMENTS 

TEST 
NO. 

- 
27 
28 
29 
30 
31 
32 
33 
34 

Moisture 
96 

Cornpwtion 
96 

Moisture 
% of Dry 

Unit Weight 
CONFORMANCI 

INDICATED 

YES 
YES 
YES 

121.7 
119.4 
,l 1 6.9 
121.5 
121.7 
122.2 
124.1 
131.2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 

95 
93 
91 
95 
95 
95 
97 
95 

95 
95 
95 
95 
95 
95 
95 
90 

5.2 
3.5 
6.2 
6.6 
4.9 

I 6-4 
I 1 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

STATION 10 + 30,65' LEFT OF CENTERLINE 
STATION 1 1 + 30,85' LEFT OF CENTERLINE 
RETEST 29A 
RETEST 28A 
STATION 3+ 10, 10' RIGHT OF CENTERLINE 
STATION 5 + 00, 12' RIGHT OF CENTERLINE 
STATION 5+50, 12' LEFT OF CENTERLINE 

995.0 
995.0 
995.0 
995.0 

1072.0 
1067.0 
1063.0 

Comments: 27-31 BID #6,/32 & 33 BID #9,/34 BID #10 
DATUM TOPOGRAPHIC 

This engagement does NOT include provlsion for WT opinions, conclusions nor directions in regard t o  this project. 
i 
I .  

CLIENT - (3) 
AMERICAN ASPHALT 

. ,  
l E S ~ ' R E m R l E D  HEREW ARE NMCATIM OF CONDlMws FOUND AT THE EXACT LOCATION 

R ) W A N T  TO THE T E W  AND CONDITIONS OF THE CONTUCT BETWEEN WT AND 

EXPECTED FROM S M I l A R l V  SITUATED PROFESSION&.S. NO OTHEA W M T I .  GUARANTY. 

m o  W E  OF TESTING ONLY. THEABOVE SERVICES mo mmni WERE IW~FOWED 

CUWT. WT WWTS THAT THIS w*s FEWOFWED worn THE *PPROPRIATE 
srmmtao OF CAK WCLUMNO THE SKILL NO JUDOMENT THAT m REASONABLY 

on REPRESENTATION. EXPRESS on URIED. IS INCLUDED OR WENDED. 

Distribution 

.lNrl- -402 OS3 



Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

J 

LABORATORY REPORT / 
PHYSICAL PROPERTIES OF SOILS 

2 745 JC249 
Client 20449 Job No. 

Greiner, he., Southwest Lab/lnvoice No. 27450583 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laughi in ,  Nevada 89028 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD B i d  83476-94) Project 

Location Laughl in ,  Nevada sampled B,, R. Nickerson/WT Date 1 1 / 0 8 / 9 5  

T~~~ of ~ ~ t ~ ~ i ~ l  Sand w / g r a v e l  t race of Si1tubmitted B~ R. Nickerson/WT Date 1 1 / 0 8 / 9 5  

Source of Material Top of East bank a t  b a s i n  AuthorlzedBy K. Smith Date ___ 1 1 / 0 8 / 9 5  

sieve Analysis, ASTM D422- 

Soil Classification 

I.iquid Limit and Plasticity of Soils 

ASTM D4318- PI = 

LL = 

Maximum 
Moisture - Density Relations 

0 ASTM D698- ; 1El ASTM 01557- ; Method B Moisture, % 10 - 6 
Dry Density, pcf 126 0 

Optimum 

Specific Gravity of Soils (minus No. 4 material) 

ASTM D854- -__ Specific Gravity 

Resistance 'R '  Value of Compacted Soils 

ASTM D2844- 'R' Value 

Other: 

PDQ FORM #55 

American A s p h a l t  & Grading/Wayne P h e l p s  ( 2 )  
k .  

I .  

: *$, NOV 1 5 1995 
t '  -< 

a GREINER, INC. 



Trial No. 1 2 3 4 5 

Water, cc / 5J z.oc3 253 500 
Water, Estimated % 

r -.* c 

Sample + Mold Weight, gms 5 r/s 5 4,323 
I I 

6 7 

Moisture Sample Wet, gms z5/,7 2. 
Moisture Sample Dry, gms 234,z  z3b,b 
Weight of Water, gms 1 7 s  19,7 I B.9 I 
Moisture, YO 7. z $3.3 99 / I*  5 
Dry Density, pcf 1/93 1zh5 LzZd7 / z m  

U 
0 
h 

I 

E 
3 
v) 

n 
> 
K n 

Maximum Dry Deniity, pcf lZ3,O 

i Moisture Content, % W / O L  6 

:ed Density, pcf ~--&-, 

Mold, in. 4594 

 lows Per Layer 2-5 
Weight of Hammer, Ibs 

Height of Drop lfji( 
10 

-36 (f 

Material Used 

% Oversize z 1 yb 

MOISTURE CONTENT, % DRY WEIGHT 
A 



U 
0 
a 
I 
> 
v) z 
w 

k 

\ y , o  0 
> 
a n 

Maximum Dry De<sity, pcf 12,9J 

Diameter of Mold, in. 6 

Blows Per Layer I 56 

6 Optimum Moisture Content, % w 4  
Corrected Density, pcf d,'$ 

Y' se Height of Mold, in. 

No. of Layers -5 

Weight of Hammer, Ibs 

Height of Drop I P ,  
Material Used - 3/Y'  

% Oversize 

Total #4 



SOIL / AGGRfGATE - MOISTURE DENSITY RELATIONS 
,*L“-‘., , -. 

A 

I 

P 

I 

-W 

Maximum Dry D&nsiry, pcf 1%. a 
Optimum Moist& 

Corrected Density, bcf 

Diameter of Mold, in. 

d,  5-&q Height of Mold, in. 

NO. af Layers cl; 
mows Per Layer T*b 
Weight of Hammer, Ibs 19- 

. . ’  

Height of Drop ce” 
Material Used 
% Oversize 2 , b I / ,  $-# 9 



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Qua& People 
since 1955 PHYSICAL PROPERTIES OF SOILS 

2745JC249 

27450527 
Client 20449 Job No. 

Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 2 0 3  
Laughlin, Nevada 89028 Date of Repo 

Reviewed By 

Project Hiko Springs Wash Dentention Basin (CCBD Bid #3476-94)  

Location Laughlin, Nevada Sampled B~ P. Llewellyn/WT Date 0 9 / 2 2 / 9 5  

Type of Material Sand w/gravel Submitted BY J Waddell/WT Date 0 9 / 2 2 / 9 5  

Source of Material Native/Sta* 11+50 9 800' Authorized By K. Smith Date 0 9 / 2 2 / 9 5  

SieveAnrlysis,ASTMD422Right Of 

so i I C I ass i f i ca t i on 

Liquid Limit and Plasticity of Soils LL = 

A S T M  04318- PI = 
Maximum 

2%" , Moisture - Density Relations Dry Density, pcf 

0 ASTM D698- ; 0 ASTM D1557- ; Method Moisture, YO 
Optimum 

1 '' ASTM D854- Specific Gravity 

% "  10 0 Resistance 'R '  Value of Compacted Soils 

'R '  Value ASTM D2844- 

Other: 

Finer than 200 

Copiesto: Client/Ken Smith (3) 
American Asphalt 6 Grading/ Wayne Phelps (2) 

GREINER, INC ffl 



Embankment Overexcavation 



Western 
Technologies 
Inc. 
The Wty People 

Since 1955 

I 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

IN-PLACE CHARACTERISTICS 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650  SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

126.6 
123.0 
123.7 
122.8 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

0.0 
0.0 
0.0 
0.0 

Date of Report 09-18-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-1 7 
Authorized By KEN SMITH Date 09-1 1-95 

Tested By P. LLEWELLYNWT Date 09-1 1-95 

2 
2 
2 
2 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

128.5 
128.5 
128.5 
128.5 

TEST LOCATION, HORIZONTAL TEST 
NO. 

237 RETEST 187A 
238 
239 
240 

STA. 13 + 00, HORIZONTAL STRIP DRAIN 
STA. 11 + 00, 125' LEFT OF CENTERLINE 
STA. 11 + 50, 175' LEFT OF CENTERLINE 

1 TkF 
cu. ft. 

TEST LOCATION, VERTICAL 
Approumate 611 Elevation . MATERIAL TESTED 

Depth, ft. 

2.0 993.0 SUBBASE FILL 
~ 

15.0 1009.0 SUBBASE FILL 
17.5 1009.5 SUBBASE FILL I 

I 

992.0 SUBGRADE 

I 

1 

I 

~ 240 

EVENTI DESCRIPTION OF MATERIAL LAB ID. INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT 

* 

SOURCE OF MATERIAL 

STA 4+05,15 RT OF CL 

Moisture 
% of Dry 

Jnit Weight 

3.4 
5.0 
6.0 
6.2 

Dry Unit 
Weight Oversize x Ibf / cu. 11. 

Serial No. 24742 Standard Count: Unit Weight 3089 H20 618 
LAB CHARACTERISTICS 

Unit Weight 
Ibf I cu. ft. 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 

COMPACTION 

% of 
Maximum Dry 

Unit Weight 

99 
96 
96 
96 

REQUIREMENTS 

Moisture Compaction 

9 5  

:ONH)RMANCE I 

INDICATED 

YES 
YES 
YES 
YES 

I I I I - 
Comments: BID #6, 238, BID #9, 239 & 240, BID #IO, 237 

+ DATUM TOPOGRAPHIC 

.I Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

402 093 WTI 

REVIEWED BY CORWIN ANDEREGG 
ISIGNED COPY ON FILE) 



MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft. TEST 

Westem 
Technologies 
Inc. 
The-mk 

s i  1955 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-13-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-1 6 
Authorized By KEN SMITH Date 09-08-95 

Tested By P. LLEWELLYNM Date 09-08-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3089 H7O 618 

I IN-PUCE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION I REQUIREMENTS 

Dry Unit 
Weight 

Ibf I cu. ft. 
h rs i ze  

% 
ID 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Compaction 
% 

ONFORMANCE 
INDICATED 

Optimum 
Moisture 

% 
% of Dry 

Unit Weight 

227 
228 
229 
230 
231 
232 
233 
234 
235 
236 

0 .o 
0 .o 
0.0 
0 .o 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 ___ - 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 __ - 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

96 
93 
93 
95 
96 
90 
91 
95 
95 
95 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
YES 
YES 

6.8 
7 .O 
4.7 
7.2 
5.6 
4.9 
5 .O 
8.2 
5.3 
5.6 

123.2 
11 9.8 
119.4 
122.3 
123.6 
115.2 
116.7 
121.7 
122.5 
122.1 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

I 

TEST 
NO. TEST LOCATION, HORIZONTAL 

227 
228 
229 
230 
23 1 
232 
233 
234 
235 
236 

STA. 10+60, 70' LEFT OF CENTERLINE 
STA. 11 +OO, 140' LEFT OF CENTERLINE 
STA. 11 + 20,225' LEFT OF CENTERLINE 
RETEST 228A 
RETEST 229A 
STA. 14+25,165' RIGHT OF CENTERLINE 
STA. 14+ 50,125' RIGHT OF CENTERLINE 
STA. 14+30,75' RIGHT OF CENTERLINE 
RETEST 232A 
RETEST 233A 

18.0 
17.0 
16.0 
17.0 
16.0 

1013.0 
1011.5 
1006.5 
1011.5 
1006.5 
1008.0 
1005.0 
1003.0 
1008.0 
1005.0 

-1 SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

LABORATORY DATA & COMPACTION CHARACTERISTICS 
~~ 

OPTIMUM 
MOISTURE.% SOURCE OF MATERIAL I 

I 7.5 

STA 4+05,15' RT OF CL 128.5 D1557-C 

Comments: BID #6, 232-236, BID #9, 227-231 
DATUM TOPOGRAPHIC 

@I Distribution : CLIENT - (3) TESTS FIEWKTED HEFIEIN A E  INDICATIVE OF CONnmnNC Fnllun AT N C  CY.- I nr--m.i 

AND TIME OF TESTING ONLY. THE ABOVE SL _... .__., 
US AND CONDITIONS OF THE CONTRACT BETW-- 

TTS W T  THIS WAS EFSOIiMED UNOFR THF A 
AMERICAN ASPHALT 81 GRADING (2) 

h -\\"f#!,' REVIEWED BY CORWIN ANDEREGG 
(SIGNED COPV ON FILE) 402 093 WT' 



TheQ!&typeople 
s i  1955 

I 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

TEST LOCATION, VERTICAL 
oepth, ft. Elevation 

13.0 I 1007.0 

Approximate fill MATERIAL TESTED 

SUBBASE FILL 
- 
173 
174 
175 
176 
177 
178 
179 

991 .O 
991 .O 
991 .O 
991 .O 
991 .O 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

180 
181 
182 

STA. 11 + 10,60' LEFT OF CENTERLINE 
TRANSVERSE STRIP DRAIN, STA. 12+00,260' LEFT OF CL 
DRAIN BLANKET, STA. 6 + 75,55' LEFT OF CL 

27450485 
27450450 

SAND WIGRAVEL, TRACE SILT 

DRAIN ROCK 

Date of Report 09-07-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450485-1 1 
Authorized By WOODY THOMAS Date 08-31 -95 

Tested By P. LLEWELLYNM Date 08-31-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Make TROXLER Model3430 Serial No. 24742 St i  

LAB CHARACTERISTICS 

dard Count 
COMPACTION 

% of 
Maximum Dry 

Unit Weight 

97 
93 
95 
98 
94 
97 
97 
98 
92 
93 

Jnit Weight 3079 H20 616 iauge - 
TEST 
NO. 

IN-PLACE CHARACTERISTICS 
~ 

hersize 
% 
- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 

REQUIREMENTS __ 

ID 

- 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 __ 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Jnit Weight 
Moisture 

% 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 
137.4 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 

Dry Unit 
Weight 

Ibf I cu. ft. 

125.0 
120.1 
122.3 
125.5 
1 20.9 
1 24.4 
125.1 
125.7 
125.9 
128.0 

ONFOFMANCf 
INDICATED 

YES 
NO 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
90 
90 

173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

3.4 
5.7 
6.3 
5.7 
5.8 
5.5 
7 .O 
5.4 
5.6 
2.8 _ _ -  

Err- TEST LOCATION, HORIZONTAL 

STA. 11 + 00, 125' LEFT OF CENTERLINE 
TRANSVERSE STRIP DRAIN, STA. 13 + 00,260' LEFT OF CL 
TRANSVERSE STRIP DRAIN, STA. 13+50,250' LEFT OF CL 
TRANSVERSE STRIP DRAIN, STA. 14+00, 260' LEFT OF CL 
RETEST 174A 
RETEST 1748 
STA. 11 + 50,75' RIGHT OF CENTERLINE 
- - . . . . - - - . - ___ - _ - -_ .- .- 

I LABORATORY DATA & COMPACTION CHARACTERISTICS 

EVENTI LAB ID. I NO. 1 DESCRIPTION OF MATERIAL OPTIMUM 
MOISTURE.% SOURCE OF MATERIAL 1 MAXIMUM DRY UNIT 

WEIGHT, Ibf I cu. ft. TEST 

STA 4+05,15 RT OF CL 
W M K  MATERIALS 

7.5 
137.4 04253-8 

Comments: BID #6, 174-1 78, BID #9, 173, 179-1 82 
DATUM TOPOGRAPHIC 

Ob Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

-. - -- . . . . 
CORWIN ANDEREGG REVIEWED BY 

A02 093 WT' 



T h e w p e o p l e  
sinu 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN. NV 89028 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-07-95 
Job No. 2745JC249 Page 1 of 1 

Eventhvoice No. 27450485-10 
Authorized By WOODY THOMAS Date 08-30-95 

Tested By P. LLEWELLYNW Date 08-30-95 

Compaction 
% 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

CONFORMANCE 
INDICATED 

lauge : Make TROXLER Model 3430 

Dry Unit 
Weight 

Ibf / cu. ft. 

121.7 
122.2 
111.3 
122.8 
121.9 
123.9 

TEST 
NO. Oversize 

% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

167 
168 
169 
170 
171 
172 

2 
2 
2 
2 
2 
2 

IN-PLACE CHARACTERISTICS 

128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 

Hole 
Volume 
cu. ft. 

95 
95 
95 
95 
95 
95 

Moisture 

Unit Weight 
% of Dry 

YES 
YES 
NO 
YES 
YES 
YES 

5.5 
6.3 
7.1 
5.5 
6.1 
3.1 

TEST LOCATION, HORIZONTAL 

167 RETEST 1578 
168 RETEST 1588 
169 
170 
171 RETEST 169A 
172 

STA. 10 + 00, 285' LEFT OF CENTERLINE 
STA. 10 + 50,230' LEFT OF CENTERLINE 

STA. 11 + 90,80' RIGHT OF CENTERLINE 

TEST LOCATION, VERTICAL 
Appmamate fill Elevation . MATERIAL TESTED 

Depth. ft. 

991 .O SUBGRADE 
991 .O SUBGRADE 
999.0 SUBBASE FILL 7 .O 

5.0 1001 .O SUBBASE FILL 
7 .O 999.0 SUBBASE FILL 
4.0 1008.5 SUBBASE FILL 

Serial No. 24742 Standard Count: Unit Weiaht 3079 H7O 616 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT T E ~ T  METHOD 
MOISTURE,% WEIGHT, \bf I cu. ft. EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

ID. INVOICE NO. 

2 27450485 SAND WIGRAVEL, TRACE SILT STA 4+05,15' RT OF CL 7.5 128.5 D1557-C 

- 

LAB CHARACTERISTICS 

ID 1 MaxirnurnDry Optimum 
Unit Weight I M o p  
Ibf / cu. ft. 

COMPACTION 

% of 
Maximum Dry 

Unit Weight 

95 
95 
87 
96 
95 
96 

Moisture 
% 

REQUIREMENTS 



.f- 

TEST 
No' 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

4 

Western Twhnologies Bullhead City, Arizona 86442 
151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

sbvc 1955 

IN-PUCE CHARACTERISTICS 

Hole Moisture Ow Unit 
Volume % of Dry Weight Oversize 
cu. ft. Unit Weight Ibf / cu. ft. % 

4.7 117.4 0.0 
5.3 121.6 0.0 
4.1 119.8 0.0 
5.5 122.7 0.0 
3.2 122.1 0.0 
3.2 123.6 0.0 
4.2 113.6 0.0 
4.9 116.5 0.0 
3.8 119.5 0.0 
4.5 119.0 0.0 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

LAB ID' 

2 

Date of Report 09-07-95 

Event/lnvoice No. 27450485-9 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-29-95 
Tested By P. LLEWELLYNM Date 08-29-95 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
INVOICE NO. MOISTURE.% WEIGHT, Ibt I cu. ft. 

27450485 SAND WIGRAVEL, TRACE SILT STA 4 + 0 5 , 1 5  RT OF CL 7.5 128.5 D1557-C 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 

- 
TEST 
NO. - 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

Serial No. 24742 Standard Count: Unit Weiaht 3079 H7O 616 
LAB CHARACTERISTICS 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Maximum Dry 
Unit Weight 
Ibf / cu. 11. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

TEST LOCATION, HORIZONTAL 

~ 

Optimun 
Moistun 

% 
- 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 ___ 

~ 

STA. lO+80, 100' LEFT OF CENTERLINE 
STA. IO#- CENTERLINE 
STA. 9 5 , 200' LEFT CENTERLINE 
RETES f c f+A Is /q  
R E T E S L  a 
HORIZONTAL STRIP DRAIN, A. 12 + 50 
HORIZONTAL STRIP DRAIN, STA. 12 + 00 
HORIZONTAL STRIP DRAIN, STA. 11 + 50 
STA. 10+25, 200' RIGHT OF CENTERLINE 
STA. 10 + 50,80' RIGHT OF CENTERLINE 

COMPACTION 1 REQUIREMENTS 

Maximum Dry Moisture 
Unit Weight 

91 
95 
93 
95 
95 
96 
88 
91 
93 
93 

TEST LOCATI 
@proximate fill 

Depth. ft. 
12.0 
10.0 
8 .O 

12.0 
8 .O 

3 .O 
5 .O 

~ 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

:ONFORMANCE 
INDICATED 

NO 
YES 
NO 
YES 
YES 
YES 
NO 
NO 
NO 
NO 

1, VERTICAL 
Elevation 

1005.5 
1004.0 
1003.0 
1005.5 
1003.0 
991 .o 
991 .o 
991 .o 

101 2.0 
101 0.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

I 

0 Distribution : CLlEl TESrS R€FQRTrD HEREIN ARE INMCATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

FWRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT E W E E N  WT AN0 
CUEHT. WT WA-S THAT THIS WAS PERFOf(ME0 UNDER THE *ppRoRpATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS n Y  
EXPECTED FROM YMILCJILY SITUATED PROFESSIONALS. NO OTHER WARRANTY. m, 
OR 6WF!€SEMATION. OR IMFUED. IS INCLUDE0 OR IHTENOED. 

AND TIME OF TESTING ONLY. THEABOVE SERVICES AND R E w m  WERE -EO 
UT - (3) 

AMERICAN ASPHALT & GRADING (2) 

- - I  - - -- -  . -- 

402 893 WTI 
REVIEWED BY CORWIN ANDEREGG 

lSiGNFD Chov cv =(I  E )  



_ -  
I 

; 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS ! CONTINUATION SHEET 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

'IheQ!!&wpeople 
s i  1955 

Date of Report 09-07-95 

Event/lnvoice No. 27450485-9 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 Page 2 of 2 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized ByWOODY THOMAS Date 08-29-95 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYNM Date 08-29-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

1 LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION REQUIREMENTS - 

3venrize 
% 

TEST 
NO. 

- 
161 
162 
163 
164 
165 
166 

Hole 
Volume 
CU. ft. 

Dry Unit 
Weight 

Ibf I cu. ft. 
ID 

Maximum Dry Optimum % of 
Unit Weight Moisture Maximum Dry 
Ibf / cu. ft. 1 % 1 Unit Weight 

Moisture 
% 

Compaction 
% 

:ONFORMANCE 
INDICATED 

Moisture 
% o f  Dry 

Unit Weight 

8.5 
10.2 
7.5 
4.4 
2.5 
4.4 

0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 

~ 

2 
2 
2 
2 
2 
2 

- 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

95 
95 
95 
95 
95 
95 

NO 
NO 
NO 
YES 
YES 
YES 

115.9 
118.5 
115.0 
121.6 
121.5 
125.0 

90 
92 
89 
95 
95 
97 

__ 
TEST 
NO. 

TEST LOCATI 
pprodmats Fill 

Depth, 11. 
4 .O 

3 .O 
5.0 
4.0 

1. VERTICAL 
Elevation 

1008.0 
991 .o 
991 .o 

101 2.0 
1010.0 
1008.0 

TEST LOCATION, HORIZONTAL 

STA. 12 + 50, 125' RIGHT OF CENTERLINE 
RETEST 157A 
RETEST 158A 
RETEST 159A 
RETEST 160A 
RETEST 161A 

MATERIAL TESTED 

SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

161 
162 
163 
164 
165 
166 

Comments: BID #6, 156-1 58, 162.1 63, BID #9, 151 -1 55, 159-1 61, 164-166 
DATUM TOPOGRAPHIC -- ._ 

" Distribution : CLIENT - (3) . A /  TESTS EPORTED HEREIN AFE INDICATIVE OF CONDmONS FOUND AT THE F X A C I  I nrAT8nu 
ESnNG ONLY. THEABOVE SERVICES AND R- 

AND CONDITIONS OF THE CONTRACT Bn 

.. 
AND n w  OF T EPORT WE -0RMED 
RIRsuAhT TO THE TEfWS WEEN WT AND 
CLIEKI. WT WAWWhTS THAT THIS WAS PERFORMED UNDER ME APRIOpRlAE 
STANDARD OF CAE. lHcxuoINQ THE WILL AND JUDGMENT THAT IS W N A B L Y  
EXPECTED FROM SIMILAFtY SITUATED PROFESSIONALS. NO OTHER WARRnm,  GVARANTY, 
OR RPFCSENTATION. EXFfESS OR IMRIED, IS INCLUDED OR INTENDED, 

AMERICAN ASPHALT & GRADING (2) 

. .  - 
. .---...:;;, . _. .,,;,,, 

L.. .-. . L. j, ?) i ,'.( b; , .  

REVIEWED BY CORWIN ANDEREGG 



,proximate Fill 
Depth, 11. 

6.0 
6.0 
8.0 

Elevstion . 
1001.0 
1001.0 
1002.0 
1003.0 
1003.0 
1005.0 
1005.0 
1005.0 
1003.0 
1003.0 

OPTIMUM 
MOISNRE,% EVENTI DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

LAB INVOICE NO. 
7.5 STA 4+05 ,15  RT OF CL 2 27450485 SAND WIGRAVEL. TRACE SILT 

MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft. TEST METHOD i 

128.5 015574 ! 
1 
~ 

I 

1 51 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 REGATE 

EIGHT TESTS 
NSITY) 

SOIL / AGC 
FIELD UNIT W 

(FIELD DE 

Date of Report 09-07-95 

Event/lnvoice No. 27450485-6 
Job No. 2745JC249 Page 1 of 3 

Authorized By WOODY THOMAS Date 08-24-95 
Tested By P. LLEWELLYNM Date 08-24-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Serial No. 24742 Standard Count: Unit Weight 3085 Hz0 61 1 auge : Make TROXLER Model 3430 - 

LAB CHARACTERISTICS COMPACTION 1 REOUIREMENTS IN-PLACE CHARACTERISTICS - 

lversize 
% 

TEST 
NO. Dry Unit 

Weight 
Ibf / cu. ft. 

ID 
Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Compaction 
% 

Hole 
Volume 
cu. ft. 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Moisture 
% of Dry 

Unit Weight 

6.8 
7.3 
5.6 
4.8 
4.6 
4.5 
3.7 
5.5 
7.4 
6.2 

:ONFORMANCE 1 
INDICATED i 

YES 1 
YES 
NO 1 
NO 
NO 
NO I 

YES 
NO ; 
YES 
NO 

Maximum Dry Moisture 
Unit Weight 

123.5 
123.9 
118.5 
117.7 
116.3 
119.1 
125.9 
117.1 
125.3 
120.1 

0 .o 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0.0 
0 .o 
0.0 
0.0 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

I l l  
112 
I13 
I14 
115 
116 
117 
118 
119 
1 20 - - 
TEST 
NO. - 

111 
112 
113 
114 
115 
116 
117 
118 
119 
1 20 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

P 

TEST LOCATION, HORIZONTAL 

RETEST 109A 
RETEST 110A 
STA. 11 +OO, 150' LEFT OF CENTERLINE 
STA. 10 + 50,40' RIGHT OF CENTERLINE 
STA. 11 + 50,30' RIGHT OF CENTERLINE 
STA. 11 + 50,75' RIGHT OF CENTERLINE 
STA. 11 + 00,75' RIGHT OF CENTERLINE 
STA. 12 + 20,60' RIGHT OF CENTERLINE 
RETEST 11 5A 
RETEST 114A e 

I LABORATORY DATA & COMPACTION CHARACTERISTICS 



, 
/' 

Western Technologies Bullhead City, Arizona 86442 
1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
TheQg&peOPle 

s i  1955 

Date of Report 09-07-95 

Eventllnvoice No. 27450485-6 
Job No. 2745JC249 Page 2 of 3 

Authorized By WOODY THOMAS Date 08-24-95 
Tested By P. UEWELLYNW Date 08-24-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
ocation LAUGHLIN, NEVADA 

~ ~~ 

LAB CHARACTERISTICS I IN-PLACE CHARACTERISTICS - 

Dvenize 
% 

~ 

0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0 .o 

COMPACTION REQUIREMENTS 

TEST 
NO. Volume 

- 

ID 

~ 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Moisture 
% of Dry 

Jnit Weight 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
Compaction 

% 
:ONFORMANCE 

INDICATED 
Dry Unit 
Weight 

Ibf / cu. ft. 

120.7 
118.1 
118.0 
127.7 
118.6 
118.3 
116.8 
125.7 
121.8 
120.6 
120.2 
126.1 
117.4 
126.7 
126.9 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

2 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

4.2 
6.3 
7.4 
7.4 
4.6 
7.5 
8.2 
7.6 
4.5 

10.0 
8.7 
5.3 
7.6 
7.8 
6.5 

94 
92 
92 
99 
92 
92 
91 
98 
95 
94 
94 
98 
91 
99 
99 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
NO 
YES 
YES 

TEST 
NO. 

TEST LOCATI 
.pproximate fill 

Depth. It. 

1 1 .o 

1, VERTICAL 

Elevation 

1003.0 
1003 .O 
1003.0 
1005.0 
1005 .O 
1003 .O 
1005.0 
1007.0 
1007.0 
1009.0 
1009.0 
1005.0 
1003 .O 
1009.0 
1005.0 

TEST LOCATION, HORIZONTAL 

RETEST 11 6A 
RETEST 11 8A 
RETEST 1146 
RETEST116B 
RETEST 11 88 
RETEST 114C 
RETEST 1 18C 
STA. 12+50, 140' RIGHT OF CENTERLINE 
STA. 10+30, 140' RIGHT OF CENTERLINE 
STA 11 + 20, 175' RIGHT OF CENTERLINE 
STA. 12 + 50, 170' RIGHT OF CENTERLINE 
RETEST 118D 
RETEST 1 14D 
RETEST 131 A 
STA. 11 + 20, 50' LEFT OF CENTERLINE - 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 

134 
135 

133 

Comments: MOISTURE SPECIFICATION, BID #6-114-134, 143; BID #9-111-113,135-142 
DATUM TOPOGRAPHIC, TEST 1.33 APPROVED BY KEN SMITH, GREINER ENG. 

I 
i -..J 

I .  

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (21 

TESTS REWRTED HEREIN ARE INMCATIVE OF CONOmONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AN0 REPORT WERE %-ED 
PUWJANT TO THE TEPMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND 
CUENT. WT WARRANTS TWT THIS WAS PERFORMED UNDER THE I\pRIDR(uTE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUOGMENT THAT IS m Y  
EXPECTED FROM SIM1IJR.Y SrmATEO PROFESSIONUS. NO OTHER WARRANTY, GuARw'ry, 
OR REPRESENTATION. MPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
[SIGNED C O W  ON FILE1 402C 8 9 3  WTI 
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Westem 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ThewpeoQle 
s i  1955 

Date of Report 09-07-95 
Job No. 2745JC249 

Eventllnvoice No. 27450485-6 
Page 3 of 3 

Authorized By WOODY THOMAS Date 08-24-95 
Tested By P. LLEWELLYNM Date 08-24-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

ocation LAUGHLIN, NWADA 
I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS - 

)versize 
% 

__ 

ID 

__ 
2 
2 
2 
2 
2 
2 
2 
2 

- 

Dry Unit 
Weight 

Ibf I cu. 11. 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Optimum 
Moisture 

% 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
Compaction 

% 

Moisture 
% of Dry 

Jnit Weight 

7.3 
6.8 
6.4 
5.9 
3.3 
6.3 
6.8 
3.2 

DNWFIMANCE 
INDICATED 

I 

136 119.6 
121.7 
121.6 
127.1 
126.2 
126.0 
125.8 
122.7 

0 .o 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0.0 

~ 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

93 
95 
95 
99 
98 
98 
98 
95 

95 
95 
95 
95 
95 
95 
95 
95 

NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

137 
138 
139 
140 
141 
142 
143 

TEST LOCATION, VERTICAL 
ppmdmate fill &vation . '"I" Depth. ft. 

1006.0 
1006.0 
1002.0 

11.0 1005.0 
11.0 1005.0 

101 1 .o 

TEST 
NO. - 

136 
137 
138 
139 
140 
141 
142 
143 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 

STA. 11 + 20, 150' LEFT OF CENTERLINE 
STA. 10+00,100' LEFT OF CENTERLINE 
STA. 9 + 50, 50' LEFT OF CENTERLINE 
STA. 9 + 50, 50' LEFT OF CENTERLINE 
RETEST 136A 
STA. 11 + 20,50' LEFT OF CENTERLINE 
STA. 11 + 20,50' LEFT OF CENTERLINE 
STAl 11 + 00,215' RIGHT OF CENTERLINE 

Comments: MOISTURE SPECIFICATION, BID #6-114-134, 143, BID #9-111-113.135-142 
DATUM TOPOGRAPHIC, TEST 133 APPROVED BY KEN SMITH, GREINER ENG. 

- - --_ 
Distribution : CLIENT - (31 TESTS REFORTED HEREIN AfE INDICATIVE OF CONMTlONS FOUND AT THE EXACT LOCATION 

AND n u E  OF TESTING OMY THEABOVE SERVICES AND worn WEE RIIFOMMB) - CLIENT WT W-S THAT THIS WAS EPSOMED UWER THE m m n  WRylAHT TO THE lEMS AND CONDITIONS OF THE CONTFWCT ETWm wr AND 
STANDARD OF CAE. INCLUDING THE SKU AND JUDGMENT THAT IS RAS~NABLY 
EXPECTED FROM SIMIL*T(LY SITUATED PROFESSIONALS NO OTHER WARRAhTY. CUAFWm 
OR E ~ S E N T A T I O N .  EXPRESS OR IMRIEO. IS INCLUDED OR IHTENDED 

AMERICAN ASPHALT & GRADING (2) 

CORWIN ANDEREGG 
- - .-- * . , -  

h .  -1. * , REVIEWED BY 

402C 093 wTl ISIGNEO caw ON FILE, 



Western 
Technologies 
Inc. 
The QuaJty People 

Since 1955 

COMPACTION 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

REQUIREMENTS 

r 

iproximatw Fill 
Depth, ft. I Elevation 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

MATERIAL TESTE0 i 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

569 
570 
57 1 
572 
573 
574 
575 
576 

Date of Report 12-08-95 
Page 1 of 1 Job No. 2745JC249 

EventAnvoice No. 27450632-1 5 
Authorized By KEN SMITH Date 12-04-95 

Tested By P. LLEWELLYNM Date 12-04-95 

LAB ID. 

2 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE.% WEIGHT, Ibf I cu. fi. 

DESCRIFTION OF MATERIAL SOURCE OF MATERlAL EVENT/ 
INVOICE NO. 

27450485 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' UT OF CL 7.5 128.5 

auge : Make TROXLER Model 3430 
1 IN-PLACE CHARACTERISTICS 

NO. Volume 
cu. ft. 

573 
574 
575 
576 

Moisture 
% o f  Dry 

Unit Weight 

6.2 
6 .O 
7.2 
7.5 
7.3 
7 .O 
6.7 
6.5 

Dry unit 
Weight 

Ibf I cu. ft. 

123.5 
121.9 
122.2 
122.5 
122.8 
123.6 
123.2 
123.1 

- 
3versize 

% - 
0.0 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0.0 

Serial No. 24742 St; 
LAB CHARACTERISTICS - 

ID 

- 
2 
2 
2 
2 
2 
2 
2 
2 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

TEST LOCATION, HORIZONTAL ~ 

2200' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 

2600' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 

3200' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 

3900' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 

4200' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 

4800' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 

1400' WEST OF EAST END OF ACCESS ROAD # I  
2000' WEST OF EAST END OF ACCESS ROAD #1 

Compsnion \CONFORMANCE 1 % INDICATED ; Maxi::: Dry 1 Moisture 
Unit Weight % 

96 
95 
95 
95 
96 
96 
96 
96 

95 
95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES ! 

SUBGRADE 1 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

I 

1 

- 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: BID #24 
DATUM 100 =FINISH SUBGRADE ELEV. 

01 Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TEST METHOD ' 

D1557-C 1 

REVIEWED BY CORWIN ANDEREGG 
ISIGNED C O W  OH nL€) 

. -  _ _  - _. - __ . _ .  _ .  



~~~ 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

6.7 
7.1 
7.5 
8.1 
7.2 
6.8 
6.3 

TEST LOCATION, HORIZONTAL 
TEST LOCATION, VERTICAL 

ADDrOdmate fill I 

400' WEST OF EAST END OF ACCESS ROAD # l  I 100.0 

! IAB ID' 

2 

i 

f 
OPTIMUM MAXIMUM DRY UNIT 

MOISTURE,% WEIGHT. Ibf I cu. ft. 
DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENTI 

INVOICE NO. 

27450485 SAND WIGRAVEL, TRACE SILT STA 4+05,15' RT OF CL 128.5 
I $ CEl.VF&) * 

Western 
Technologies Bullhead City, Arizona 86442 

The QuiiJity People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
Since 1955 

Date of Report 12-08-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450632-1 3 
Authorized By KEN SMITH Date 12-01 -95 

Tested By P. LLEWELLYNM Date 12-01 -95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

ASTM D3017 
dard Count: Unit Weight 3088 H7O 621 Gaugc __ Make TROXLER Model 3430 Serial No. 24742 St2 

LAB CHARACTERISTICS IN-PLACE CHARACTERISTICS COMPACTION 1 REQUIREMENTS __ 

Iversize 
% - 
0 .o 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 

TEST 
NO. 

- 

ID 

- 
2 
2 
2 
2 
2 
2 
2 

- 

Compaction 
% 

:ONFORMANCE 
INDICATED 

Dry Unit 
Weight 

Ibf I cu. tt. 

126.4 
126.9 
126.7 
127.1 
126.0 
122.6 
122.2 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% Unit Weight 

98 
99 
99 
99 
98 
95 
95 

562 
563 
564 
565 
566 
567 
568 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES e 

TEST 
NO. __ 

562 
563 
564 
565 
566 
567 
568 

MATERIAL TESTED I 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

500' WEST OF EAST END OF ACCESS ROAD #1 
500' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 
1100' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 
1900' NORTHWEST OF SOUTHEAST END OF ACCESS ROAD #2 
STA. 16 + 00, 10' RIGHT OF CL, SEDEMENT BERM 
STA. 13 + 50, 12' LEFT OF CL, SEDEMENT BERM 

100.0 
100.0 
100.0 
100.0 

1003.0 
1003.0 

I I I , 

TEST METHOD 

D1557-C 

I LABORATORY DATA I COMPACTION CHARACTERISTICS 

e Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
ISIGNEO cow OM FlCEl  402 893 WTI 



I IN-PLACE CHARACTERISTICS 

Compaction 
% 

CoNH)RMANCE 
INDICATED 

96 
96 
96 
96 
96 
96 
96 
96 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

Approximate fill 
Depth, It. Elevation . 

i ID' 

6 

OPTIMUM MAXIMUM DRY UNIT TEST 
MOISTURE,% WEIGHT, IM I cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENTI 

INVOICE NO. 

27450632 SOILCEMENT ON SITE 7.6 133.6 D558-B 

Western Technologies Bullhead City, Arizona 86442 

The QualJty People 

151 4 Gold Rush Road, C258 

(520)  758-8378 fax 758-1666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
inc. 

Since 1955 
(FIELD DENSITY) I 

Date of Report 12-06-95 

Eventllnvoice No. 2745632-1 1 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 1 1-30-95 
Tested By P. LLEWELLYNMT Date 1 1-30-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
dard Count: Unit Weight 3073 H7O 618 Serial No. 24742 St: 

LAB CHARACTERISTICS COMPACTION REQUIREMENTS __ 

hersize 
% 

ID 
Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 

Optimum 
Moisture 

% 
% of Dry 

cu. ft. Unit Weight Ibf I cu. ft. 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 

- 
~ 

97 
98 
97 
97 
98 
96 
97 
97 

129.9 
130.7 
129.7 
129.3 
131.3 
128.8 
129.6 
129.3 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

7 

7.0 
7.2 
7.5 
7 .O 
6.8 
7.4 
7.6 
7.2 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

; 92 
I 93 

i 102 
I101 

I103 
1104 
i 
I 
I L 
I 

TEST LOCATION, HORIZONTAL i TEST 1 
1 NO. MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

- 
97 
91 
92 
93 
101 
102 
103 
104 

STA. 11 + 00, UPSTREAM SLOPE 
STA. 16 + 75, UPSTREAM SLOPE 
STA. 10 + 00, UPSTREAM SLOPE 
STA. 14+50, UPSTREAM SLOPE 
STA. 13 + 25, UPSTREAM SLOPE 
STA. 17 + 00, UPSTREAM SLOPE 
STA. 21 + 50, UPSTREAM SLOPE 
STA. 15 + 50, UPSTREAM SLOPE 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

1064.0 
1065.0 
1066.0 
1067.0 
1068.0 
1069.0 
1070.0 
1071.0 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

-5TS REPORTED HEREIN a INOlCATlVE OF CONMONS FOUND AT THE EXACT L O U m N  
AND TIME OF TESTlNG ONLY. THE ABOVE SERVICES AND REWRT WEE PERFOWED 
FWSUANT TO THE TERMS AND CONDlTlONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT W-S THAT THIS WAS PERORMED UNDER THE A m =  
STANDARD of CARE. INCLUMNQ THE S K U  AND JUDGMENT M A T  IS n y  
EXPECTED FROM SMlwILv SITUATED PROFESSIONALS. NO OTHER WARRAmy 
OR RPRESEMATlON. D(pIIEss OR IMRIED, IS INCLUOED OR INTENDED.. 'A 



hersize 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Maximum Dry Optimum 
ID Unit Weight Moisture 

lbf I cu. 11. % 

3 137.4 1 .o 
3 137.4 1 .o 
3 137.4 1 .o 
3 137.4 1 .o 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 
LAB ID' INVOICE NO. 

3 27450450 DRAINROCK W M K  MATERIALS 

2 27450485 SAND W/GRAVEL. TRACE SILT STA 4+05,15' RT OF CL 

OPTIMUM 
MOISTURE,% 

1 .o 
7.5 

m 
0 

Western 
Technologies 
Inc. 
The Qualty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
( 5 2 0 )  758-8378 fax 758-1 666 

Date of Report 09-28-96 

Eventllnvoice No. 27450527-5 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 09-25-95 
Tested By P. LLEWELLYNM Date 09-25-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM 03017 
laime : Make TROXLER Model 3430 Serial No. 24742 st Unit Weight 3085 X 2 0  674 

REOUIREMENTS 

dard Count 
COMPACTION 

% of 
Maximum Dry 

Unit Weight 

95 
96 
95 
96 
95 
96 
96 
95 
95 
95 

-1 IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS 

MI. ft. 

Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf I MI. ft. 
Compaction CONFoRMANCE INDICATED % 

Moisture 
% 

2.9 
4.3 
3.9 
4.8 
5.3 
6 .O 
4.9 
6.2 
6 .O 
6.3 

130.9 
132.3 
731.2 
131.5 
122.5 
122.9 
123.0 
122.6 
122.2 
122.6 

95 
95 
95 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 

306 
307 
308 
309 
310 

I, VERTICAL 
Elevation. 

996.0 
994.0 
996.0 
996.0 
992.0 

1000 .o 
1002.0 
1004.0 
1021 .o 
1016.0 

TEST LOCAT 
ipproxime.te M 

OSPUI. f1. 

2.0 
2 .o 
4.0 
2.0 

29.0 
22.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

TEST LOCATION, HORIZONTAL 

STA. 15 + 50, 130' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 30, 75' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 60, 120' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15+50, 125' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15+ 50, 130' LEFT OF CENTERLINE 
STA. 16 + 15, 150' LEFT OF CENTERLINE 
STA. 16 + 50, 175' LEFT OF CENTERLINE 
STA. 17 + 00, 150' LEFT OF CENTERLINE 
STA. 10+00,100' LEFT OF CENTERLINE 

306 

308 
309 

~~ - STA. 12+00,200' LEFT OF CENTERLINE 

MAXIMUM DRY UNIT 
WEIGHT, Ibf I cu. ft. 

137.4 
128.5 

TEST METHOO 

D4253-B 
D1557-C 

Comments: BID #6,305-308. BID #9,309-312, BID #lo, 301 -304 
DATUM TOPOGRAPHIC 

1 

TESTS f"0RTED HEllElN ARE INDICATIVE OF CONDITIOMS FOUND AT THE EXACT &OCATION 
AND TIME Of TESTING ONLY. THEABOVE SERVICES AND m R T  wu(E RWORMED 
IUPSUANT TO W E  m s  NdO C O N D ~ O N S  OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT W M s  THAT THIS WAS E m u )  U m K R  THE AWSUPRIATE 
STANDARD OF C A m  WXJDlNG THE S K U  AND JUDGMENT THAT Is RISONABLY 
EXPECTED FROM YMIUN.Y SITUATED PROFESSIONUS. NO OTHER WAFAAhm. GUARANTY, 
OR REPRESENTATION, E X P E S  OR IMRIEO. IS INCLUDED OR INTENDED. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

CORWIN ANDEREGG - 
ISIGHEO COW ON FILE) 



-. 

Western 
Technologies Bullhead City, Arizona 86442 

TheQuutypeoPle 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
Since 1955 

TEST LOCATION, HORIZONTAL E S T  
NO. 

I1 1 STA. 13+00, 150' LEFT OF CENTERLINE 
I12 STA. 14+50, 100' LEFT OF CENTERLINE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION, VERTICAL 
ADwimrta WI Elevation . 

23.0 1012.0 
19.0 1009.0 

Depth, 18. 

Date of Report 09-28-95 

Event/lnvoice No. 27450527-5 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 09-25-95 
Tested By P. LLEWELLYNMlT Date 09-25-95 

Client GREINER, INC., SOUTHWEST. 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

,cati 

E S T  
NO. 

- 
51 1 
31 2 

- 

1 LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS 

Hole Moiature Dry Unit 
Vdume I %of  Dry 1 Weight 
cu. ft. Unit Weight Ibf I tu. ft. 

5.8 122.0 1 5.3 1 122.8 
0 .o 
0.0 

LAB CHARACTERISTICS 

Ibf I cu. 11. 

COMPACTION 

% of 
Maximum Dty 

Unit Weight 

95 
96 

REIXJIREMENTS 

MdStUN INDICATED 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 

Comments: BID #6,305-308, BID #9, 309-31 2, BID #lo ,  301 -304 
DATUM TOPOGRAPHIC 

I 

nistribution : CLIENT - (31 - TESTS REPDRTED H€W ARE INOIUTFJE OF CONDmONS FOUND AT THE EXACT LOCATION 
EfWlCES AND REPORT W E E  F€RFOWED 

- W A N D  
THE -TE 

-. - - - - . 
*M) TIME OF TESTING OmV. THE ABOVE S 
RIRsuAI(T TO THE TEWS AND CONMTlONS OF THE CONTRI 
cuEI(T. WT WIUIRAWTS THAT MIS WAS PUFORMED UNMR 
STAND*IcD OF UR, INCLUDING THL SKU AND JUDGMENT THAT IS 
EXF€ClED FROM SMIWLV SITUATED RY)FESSIONALS. NO OTHER WAwMpI .  m. 
OR I(EF3ESENTAllON. EXFFESS OR IMRIED. IS INCLUDED OR INTENDED 

AMERICAN ASPHALT 81 GRADING (2) 

CORWIN ANDEREGG 
tSIGNEQ C O W  ON w 61 

'"'L'p!f' REVIEWED BY 



hersize 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

LAB CHARACTERISTICS 

Maximum Dry Optimum 
ID Unit Weight Moisture 

Ibf / cu. ft. % 

2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 
2 128.5 7.5 

I 

DESCRIPTION OF MATERIAL EVENT/ I INVOICE NO. I OPTIMUM MAXIMUM DRY UNIT 1 MOISTURE.% I WEIGHT. Ibf I cu. ft. I TEST SOURCE OF MATERIAL 

2 
I 

128.5 I 7*5 

27450485 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' UT OF CL 

Western 
Technologies 
Inc. 
The QuaJy People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-1 8-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450485-1 8 
Authorized By KEN SMITH Date 09-1 2-95 

Tested By P. LLEWELLYNNT Date 09-1 2-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gaugc 

~ 

Make TROXLER Model 3430 Serial No. 24742 Sti dard Count: Unit Weight 3089 H20 618 
IN-PUCE CHARACTERISTICS COMPACTION REQUIREMENTS 

Compaction 
Unit Weight 

TEST 
NO. 

- 
24 1 
242 
243 
244 
245 
246 
247 

:ONFORMANCE 
INDICATED 

Dry Unit 
Weight 

Ibf / cu. ft. 

119.4 
122.1 
123.7 
122.5 
126.4 
123.5 
122.8 

Hole 
Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

2.2 
6.5 
5.2 
6 .O 
5.1 
5.6 
5.2 

93 
95 
96 
95 
98 
96 
96 

NO 
YES 
YES 
YES 
YES 
YES 
YES 

95 
95 
95 
95 
95 
95 
95 

I 

MATERIAL TESTED 

-~ 
)N. VERTICAL 

Elevation 

~~~ - 
TEST 
NO. - 

241 
242 
243 
244 
245 
246 
247 

TEST LOCAT 
Approximate Fill 

Depth, 11. 

2 .o 
2.0 
2.0 
4.0 

3 .O 
5 .O 

TEST LOCATION, HORIZONTAL 

STA. 1 + 20,50' RIGHT OF OUTLET WORKS CENTERLINE 
RETEST 241A 
STA. 2 + 30,15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 2 + 25, 15' RIGHT OF OUTLET WORKS CENTERLINE 
STA. 16 + 00 AT CENTERLINE 
STA. 2 + 30, 15' LEFT OF OUTLET WORKS CENTERLINE 
STA. 2+40, 15' LEFT OF OUTLET WORKS CENTERLINE 

1013.0 
1013.0 
1000.0 
1002.0 
1013.0 
1001 .o 
1003.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

D1557-C 

Comments: BID #6, 245, BID #8, 241 -244, 246 & 247 
DATUM TOPOGRAPHIC 

e Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 
,SlbNED COP" 0 1  CWF, 402 093 WTI 



'EST LOCATION, 
pmdnuts w 
D.pm,fc. 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

6.0 

v E R n c 4  

1001.0 
1001.0 
1001.0 
1001.0 
1001.0 
1001.0 
1003.0 
1003.0 
1005.0 
1001.0 

b v h o n *  

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL INVOICE NO. 

27450485 SAND WIQRAVU, TRACE SILT STA4+05,15'RTOFCL 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE,% WEIGHT, Ibf I CU. ft. 

D1557-C 7.5 128.5 

Westem 
Technologies 
InC. 
*Q!i!!&Yrnk 

s i  1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 08-31 -95 

EvenUlnvoice No. 274504854 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-23-95 
Tested By P. LLEWELLYNMIT Date 08-23-95 

Client GREINER, HC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gaugt - Make TROXLER Model 3430 Serial No. 24742 St lard Count: Unit Weight 3085 H 20 61 1 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REOUIREMENTS 

TEST 
NO. Moisture 

% of Dry 
Jnit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
> w n u e  

% 
ID 

Madmum Dry 
Unit Weight 
Ibf I cu. ft. 

% of 
Maximum Dry 

Unit Weight 
Momture 

% 
Compaction 

% 
:ONFORMANCE 

INDICATED 

Optimum 
Momture 

96 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

nols 
Volume 
cu. ft. 

1 00 
101 
102 
103 
1 04 
105 
106 
107 
1 08 
109 

7.0 
6.6 
6.8 
8.3 
4.6 
5.1 
8.0 
6.8 
6.8 
4.6 

1 15.4 
11 8.2 
118.9 
1 19.9 
119.6 
120.0 
115.9 
114.5 
113.4 
122.7 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 - - 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

TEST LOCATION, HORQONTAL MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

STA. 10+00,75' LEFT OF CENTERUNE 
STA. 10+50, 150' LEFT OF CENTERUNE 
STA. 9 + 50,200' LEFT OF CENTERUNE 
RETEST lOOA 
RETEST 101A 
RETEST 102A 
STA. 10+50,35' RIGHT OF CENTERUNE 
STA. 10+00,40' RIGHT OF CENTERUNE 
STA. 10+50,80' RIGHT OF CENTERUNE 
50' LEFT OF PT 11.455 

104 

107 
108 
109 

Comments: MOISTURE SPECIFICATION, BID #6,100-105, 109 & 1 10.1 BID 9, 106-1 08 
DATUM TOPOGRAPHIC 

0 Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADlNG.(2) 

i .  I ., 
REVIEWED BY CORWIN ANDEREGG 

'SIGNBO cow OY W E ,  402 e93 Wn 



ID 

2 

Mudmum Dry 
Unit Weight 
Ibf I CU. 11. 

TEST LOCATION, HORQONTAL 

45.5 LEFT (S.), 50' EAST OF PT P455 

TEST LOCATION, VERTICAL 
Appmdnuu Fill nevaim . Depth. ft. 

6.0 1001.0 

Western 
Technologies 
Inc. 
~Q!!&YwOple 

s i  1955 

151 4 Cold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 SOIL / AGGREGATE ' 

FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Date of Report 08-31-95 

Eventllnvoice No. 27450485-5 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-23-95 
Tested By P. LLEWELLYNlWT Date 08-23-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

,cati 

E S T  
NO. 

- 
I10 

h LAUGHLIN, NEVADA 
IN-PUCE CHARACTERISTICS - 

hnin 
% 
- 

0.0 

COMPACTION REQUIREMENTS LAB CHARACTERISTICS 

MoLhu. 
% 

Mobhue 
96 of Dry 

Ink Weight 

7.3 

Dry Unit 
Weight 

Ibf I cu. ft. 

121.1 

Optimum 
Mobture 

% 

7.5 

Hok 
voiunu 
cu. 11. 

96 of 
Madmum Dry 

Unit Weight 

94 

:ONK)RMANCI 
INDICATED 

NO 

Compaction 
% 

95 128.5 

- 
EST 
NO. MATERIAL TESTED 

110 

- 

SUBBASE FILL 

Comments: MOISTURE SPECIFICATION, BID #6, 100-1 05, 109 & 1 1 O,/ BID 9, 106-1 08 
DATUM TOPOGRAPHIC 

a Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

- .- - .  . . . _ _  

REVIEWED BY CORWIN ANDEREGG 
l6lGNEO COW ON N E l  402C Q03 Wl7 



Moisture 
96 

6.5 TO 11.5 
6.5 TO 11.5 
6.5 TO 11.5 
6.5 TO 11.5 

Compaction 
96 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Maximurn Dry Optimum 
Unit Weight Mobture 
lbf I cu. ft. % 

128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 
128.5 7.5 

2 27450485 SAND WIQRAVEL. TRACE SILT STA 4+05,15' RT OF CL 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
( 5 2 0 )  758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 08-25-95 

Eventllnvoice No. 27450485-3 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date 08-21 -95 
Tested By P. LLEWELLYNM Date 08-21-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weiaht : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
auge - 

TEST 
NO. 

- 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

Make TROXLER Model 3430 Unit Weight 3085 H20 611 dard Count 
COMPACTION 

% of 
Madmum Dly 

Unit Weieht 

92 
94 
94 
95 
93 
95 
96 
96 
95 
96 

IN-PLACE CHARACTERISTICS - 
k r s i z a  

96 - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Dty Unit 
Weight 

Ibf I cu. ft. 

118.2 
120.2 
120.3 
122.3 
120.0 
121.9 
123.2 
123.6 
122.5 
123.6 

Hola 
Volume 
cu. ft. 

Moisture 
% o f  D q  

Unit Weight 

2.6 
3.7 
4.8 
4.9 
4.6 
8.9 
6.9 
7.8 
8.6 
7.6 

ONFORMANCE 
INDICATED 

NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
YES 
YES 

TEST LOCATlOh IERTICAL 
I Etevatim TEST LOCATION, HORIZONTAL TEST 

NO. MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

STATION 10+00, 180' LEFT OF CENTERLINE 
STATION lO+OO, 182' LEFT OF CENTERUNE 
STATION 10+50,220' LEFT OF CENTERLINE 
STATION 10+50,220 LEFT OF CENTERUNE 
STATION 9 + 50,270' LEFT OF CENTERLINE 
RETEST 84A 
RETEST 85A 
RETEST 86A 
RETEST 87A 
RETEST 88A 

999.0 
999.0 
998.0 
998.0 
997.0 
999.0 
999.0 
998.0 
998.0 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 997.0 

I LABORATORY DATA & COMPACTION CHARACTERISTICS 

I LAB ID. I ,~IVOICE EVENT/ NO. I DESCRlmlON OF MATERIAL I SOURCE OF MATERIAL 

Dl 5574 

Distribution CLIENT - (3) 
AMERICAN ASPHALT 9 

iIVC. 
REVIEWED BY CORWIN ANDEREGG 3 0 

ISIGNEQ COP" O N  FII CI  \\ 402 e93 WT' 



Westem Twhno[cyl[e$ Bullhead City, Arizona 86442 
151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
Inca 
~Qu_ialitypeople 

sbwc 1955 

NO. 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

I (FIELD DENSITY) 

Hob Moisture 

cu. It. Unit Weight 
Volume % o f  DW 

5.8 
6.1 
7.0 
7.3 
6.7 
8.5 
7.2 
8.1 
6.9 
7.2 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Momture 
% 

Date of Report 08-31-95 

Eventllnvoice No. 27450485-1 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNM Date 08-17-95 

C4mp.c.n CONFORMANCE 
INDICATED % 

95 NO 
95 NO 
95 YES 
95 YES 
95 YES 
95 YES 
95 YES 
95 YES 
95 YES 
95 YES 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

STATION 4+00,10' LEFT OF CENTERUNE 
STATION 5+50,7' RIGHT OF CENTERUNE 
RETEST 49A 
RETEST 50A 
STATION 7+ 00.15' RIGHT OF DAM CENTERUNE 
STATION 11 + 10,270' LEFT OF DAM CENTERUNE 
STATION 3+50, l2 '  LEFT OF DAM CENTERUNE 
STATION 5+50,18' RIGHT OF DAM CENTERUNE 
STATION 4+00,6' LEFT OF DAM CENTERUNE 

Gauge : Make TROXLER Model 3430 
r 

12.0 
12.0 
12.0 
12.0 

5.5 
13.0 
13.0 

I I  IN-PLACE CHARACTERISTICS 

DESCRIPTION OF MATERIAL EVENT/ I INVOICE NO. I OPTIMUM MAXIMUM DRY UNl l  
MOISTURE,% WEIGHT, lbf I cu. ft. 

SOURCE OF MATERIAL 

54 

56 
57 

I 

Dry Unit 
Weight 

Ibf I cu. ft. 

119.9 
120.8 
122.5 
123.1 
122.0 
122.7 
122.9 
122.6 
125.4 
123.2 

- 

1wrs*e 
% - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Serial No. 24742 Sti 
LAB CHARACTERISTICS 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

idard Count: 
COMPACTION 

% of 
Maximum Dry 

Unit Weight 

93 
94 
95 
96 
95 
95 
96 
95 
98 
96 

TEST LOCATI 
TEST LOCATION, HORIZONTAL 

1, VERTICAL 
EIov4tition 

1075.0 
1071.0 
1075.0 
1071.0 
1059.0 
987.0 

1076.0 
1071 .O 
1076.0 
1074.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

STA 4+ 05,15 RT OF CL 
WMK MATERIALS 

128.5 1 ::x 1 137.4 

Comments: 49-52, 55-60 & 67 BID #9,/53 & 54 BID #6,/61-63 BID #10./64-66 BID#13 
DATUM TOPOGRAPHIC 

-. 

~~ 

TEST METHOD 

D1557-C 
D4253-B 



( 5 2 0 )  758-8378 fax 758-1 666 Inc. 
T h e W ~ P e o p l e  

s i  1955 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET 

Dry Unit 
Weight 

Ibf leu. ft. 

122.4 
122.9 
126.5 
124.3 
123.9 
121.6 
122.3 
122.0 
120.5 

Dwnize 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I I 

Date of Report 08-31-95 

Eventflnvoice No. 27450485-1 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNM Date 08-1 7-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
,cati 

TEST 
NO. 

- 
59 
60 
61 
62 
63 
64 
65 
66 
67 

- 

I LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS REQUIREMENTS 

I 
LAB CHARACTERISTICS COMPACTION 

% of 
Maximum Dry 

Unit Weight 

95 
96 
92 
90 
90 
95 
95 
95 
94 

- 
ID 

__ 
2 
2 
3 
3 
3 
2 
2 
2 
2 

- 

:ONFORMANCE 
INDICATED 

Maximum Dry 
Unit Weight 
Ibf I cu. 11. 

128.5 
128.5 
137.4 
137.4 
137.4 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

7.5 
7.5 
1 .o 
1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 

Hob 
Volume 
cu. ft. 

Moistun 
% of Dry 

Jnit Weight 

7.8 
7.6 
6.4 
5.4 
5.9 
6.5 
6.7 
7 .O 
6.3 

Compoctbn 
% 

95 
95 
90 
90 
90 
95 
95 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

I 
TEST LOCATION, VERllCAL 

.ppmxhutm RH TEST LOCATION, HORIZONTAL EST 
NO. MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

59 
60 
61 
62 
63 
64 
65 
66 
67 

STATION 8 + 00,8' LEFT OF DAM CENTERLINE 
STATION 8+25,10' RIGHT OF DAM CENTERUNE 
STATION 9 + 50,130' LEFT OF DAM CENTERUNE, STRIP DRAIN 
STATION 11 + 50, 140' LEFT OF DAM CENTERUNE, STRIP DRAIN 
STATION 12+00, 110' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION O+ 50, RIGHT OF OULET CENTERUNE 
STATION 1 + 00, RIGHT OF OUTLET CENTERUNE 
STATION 1 +20. RIGHT OF OUTLET CENTERUNE 
STATION 4 + 00,80' RIGHT OF CENTERLINE 

7.0 
1 .o 
1 .o 
1 .o 
1 .o 
2.0 
1 .o 
1 .o 

1069.0 
995.0 
995.0 
995.0 

1002.0 
1001 .o 
999.0 

1064.0 

Comments: 49-52, 55-60 & 67 BID #9,153 & 54 BID kf6.161-63 BID #10.164-66 BID#13 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (21 

REVIEWED BY CORWlN ANDEREGG 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS Thewpeople 
.%m? 1955 

IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS 

I (FIELD DENSITY) 

REaUlREMENTS COMPACTION 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
IAUGHLIN, NV 89028 

Dry Unit 
Weight 

Ibf I O U .  ft. 

123.3 
122.2 
124.4 
126.0 
122.0 
125.1 
123.1 
123.8 
121.6 
119.7 

Date of Report 08-31-95 

Eventnnvoice No. 27450485 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 6-95 
Tested By P. LLEWELLYNM Date 08-16-95 

Madmum Dry 
Oversize ID Unit Weight 

96 Ibf I cu. ft. 

0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 
0.0 2 128.5 

Client GREINER, INC., SOUTHWEST 
Project 
Location IAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM 03017 

TEST LOCATION, vmncu 
apm,* .  0.v.tia-l' 

1007.0 
1005.0 

4.0 1077.0 
7.0 1070.0 

10.0 1073.0 
9.0 1068.0 

12.0 1071 .O 

A p p m h t .  Fill 

Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 61 1 - 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

EST 
NO. 

- 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 - - 
EST 
NO. - 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 - - 

STATION 6+00,18' LEFT OF DAM CENTERUNE 
STATION 6+00,20' FUGHT OF DAM CENTERUNE 
STATION 10+00,125 LEFT OF DAM CENTERUNE, STRIP DRAIN 

2.5 1063.5 SUBBASE FILL 
5.5 1066.5 SUBBASE FILL 

994.0 SUBGRADE 

Hob 
Volume 
cu. ft. 

OPTIMUM 
MOISTURE,% EVENT/ DESCRlmlON OF MATERIAL SOURCE OF MATERIAL 

ID' INVOICE NO. 

2 27450485 SAND W/QRAVEL, TRACE SILT STA 4+05,15' RT OF CL 7.5 
3 27450450 DRAIN ROCK WMK MATERIALS 1 .o 

Moisture 
96 of Dry 

Unit Weight 

MAXIMUM DRY UNIT MNOD 
WEIGHT, Ibf I cu. 11. 

D1557-C 128.5 
137.4 D4253-B 

3.7 
6.5 
7.2 
7.9 
8.4 
8.6 
7.8 
7.5 
7.2 
5.8 

Comp.ction CONFORMANCE Optimum 
Moisture 96 I Madmum Unr:ight Dry 1 Mobture 96 I .  INDICATED 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

96 
95 
97 
98 
95 
97 
96 
96 
95 

95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
YES 
YES 

7.5 I 93 I I 95 I NO 

TEST LOCATION, HORQONTAL 

STATION 11 + 25,125' LEFT OF DAM CENTERUNE 
STATION 11 + 20,150' LEFT OF DAM CENTERUNE 
STATION 2 + 50,20' LEFT OF DAM CENTERUNE 
STATION 4+00,22' RIGHT OF DAM CENTERUNE 
STATION 4+00,20' RIGHT OF DAM CENTERUNE 
STATION 5+00,15' LEFT OF DAM CENTERUNE 
STATION 5+00,6' RIGHT OF DAM CENTERUNE 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: 36.37.4547 BID #6,138,39,40-44. BID #gel48 BID #lo,  MAX RELATIVE 
DATUM TOPOGRAPHIC 

This engagement does NOT include provision for WT opinions, condusions nor directions in regard t o  this project. - 
Distribution : CLIENT - (31 TESTS REIURTED HEEN PSIE NDICATIM OF CDNDmoKs W(HD AT THE E X X T  U)CATW)N 

CHD W E  OF TESTNG W Y  THE*BovE SElMCES *110 WERE PLRFOlWED 
PURSUMT TO TI+€ 1wD CONDITIONS OF THE COWTRPET BElWEB( WT MI0 
C U M .  WT W m  TIUTTHLS WbS mwD ( H E R  TI+€ *pRapRUx 
STMIDAfEl OF C*RL NCWDNG THE S K U  CHD J U M M M  TMAT 18 -ABLY 
EXRCTED FRMl sL(IuIILY STUATED PROFESIDNAIS. NO D M  WucRarm.  G U ~ T Y ,  

AMERICAN ASPHALT & GRADING {21 

OR RE-TAMN. EXFFESS OR MFUED. s WCLUDEO on mcm 

CORWN ANDEREGG 
.. .. , ;? -., ... _. . . - 

REVIEWED BY : .. . i" .  



Western TMhnologies Bullhead City, Arizona 86442 
1514 Cold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

s i  1955 e 

TEST LOCATION, HORQONTAL 

RETEST 45A 
STATION 10+50,130’ LEFT OF DAM CENTERUNE, STRIP DRAIN 
STATION 10+ 15,70’ LEFT OF DAM CENTERUNE, STRIP DRAIN 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION, VERTICAL 
Appodnut8 fill MATERIAL TESTED oap*, n. Elevation 

994.0 SUBGRADE 
994.0 SUBGRADE 

2.0 999.0 SUBBASE FILL 

Date of Report 08-31-95 

Eventnnvoice No. 27450485 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 6-95 
Tested By P. LLEWELLYNW Date 08-16-95 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

cation IAUGHLIN, NEVADA 
I IN-PLACE CHARACTERISTICS 

96 of Dry 
cu. it. Unit Weight 

46 
47 
48 

- - 
E S T  
NO. 
_. 

46 
47 
48 

6.6 
6.9 
5.0 

Unit 
Weight 

Ibf I GU. It. 

122.5 
123.1 
125.9 

- 
hnbe 

% 
- 

0.0 
0.0 
0.0 

- 

~~~~~ 

LAB CHARACTERISTICS 1 COMPACTION 

2 
2 
3 

- 

Maximum Dry 
Unit Weight 1 lbf I cu. it. 

128.5 
128.5 
137.4 

DpthnWll 
Mobtura 

% 

7.5 
7.5 
1 .o 

96 of 
Maximum Dry 

Unit Weight 

95 
96 
92 

Mobtun 
% 

REQUIREMENTS 

c 4 m p m  
% 

95 
95 
90 

ONFORMANCf 
NDCATED 

YES 
YES 
YES 

Comments: 36,37,4547 BID #6,/38,39,4044, BID #9,/48 BID #lo, MAX RELATIVE 
DATUM TOPOGRAPHIC 

This mgagemmt does NOT include provision for WT opinions, conclusions nor directions in regard to this project. 

TESTS mmnm HEREN ARE NOICAIM OF COND~OHS FOWD AT THE a*ci UJCATION 

CLIENT. WT w*RRyRs lMATME) WAS F€soWu) WDER TM 
STPHDPFQ OF CME. m w  THE SKU *WD JUDQMENT WT E RLOD~~ABLY 

CIID WE OF l€SlW3 ONLY. TliEcBOvL SEtMCES M D  REpwn W E E  -WED 
R I R S U M  TO THE TERLS CIID CONDO#( Of THE coNTR*cT ETWEw WT LNO 

@ Distribution : CLIENT - (3) 

EXPECTED FROM S W l l A I t V  SrTUArrr) AIDFESSY)IULB. NO OTHER W W .  -TI, 
OR RERIESOYTATIW. aREss OR W E D .  E HCLUDED OR WTWDED 

AMERICAN ASPHALT & GRADING (2) 

-- - - .  

402C 693 fl’ 
REVIEWED BY CORWIN ANDEREGG 

1911iNC” COP. 0.4 11, c, 



western TMhmlqies Bullhead City, Arizona 86442 
151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Inc. 
TheQu&Ypeople 

!3IW 1955 

Dry Unit 
Weight 

Ibf leu. ft. 

121.7 
119.4 
116.9 
121.5 
121.7 
122.2 
124.1 
131.2 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Ovenka 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Date of Report 08-31-95 

Eventllnvoice No. 274504504 
Job No. 2745JC249 Page 1 of 1 

Authorized ByWOODY THOMAS Date 08-14-95 
Tested By P. LLEWELLYNM Date 08-14-95 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures in-Place Unit Weiaht : ASTM 02922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM 03017 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 

auoe : Make TROXLER Model -3430 Serial No. 24742 Standard Count: Unit Weight 3155 H20 616 

% of 
Maximum Dry 

Unit Weight 

95 
93 
91 
95 
95 
95 
97 
95 

IN-PLACE CHARACTERISTICS 

Moisture Cornpaation 
% % 

95 
95 
95 
95 
95 
95 
95 
90 

E S T  
NO. 

TEST LOCATION, VERTICAL 
A p p m h t *  fill ~ e v ~ m  Dopth. ft. 

27 
28 
29 
30 
31 
32 
33 
34 

MATERIAL TESTED 

Hole 
Volume 
cu. ft. 

LAB ID. 

2 
3 

Moisture 
% of Dry 

Jnit Weigh1 

OPTIMUM MAXIMUM DRY UNll  
MOISTURE,% HIEIOHT. bf I cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENTI 

INVOICE NO. 

27450485 SAND WIQRAVU, TRACE SILT STA 4+05,15 RT OF CL 7.5 128.6 
27450450 DRAINROCK WMK MATERIALS 1 .o 137.4 

5.6 
7.3 
5.2 
3.5 
6.2 
6.6 
4.9 
6.4 

I 

LAB CHARACTERISTICS 

ID 

TEST 
NO. 

27 
28 
29 
30 
31 
32 
33 
34 

TEST LOCATION. HORIZONTAL 

STATION 10+50,20' LEFT OF CENTERUNE 
STATION 10+30,65' LEFT OF CENTERUNE 
STATION 11 + 30,85' LEFT OF CENTERUNE 
RETEST 29A 
RETEST 28A 
STATION 3+ 10, lO'  RIGHT OF CENTERUNE 
STATION 5+00,12' RIGHT OF CENTERUNE 
STATION 5+50,12' LEFT OF CENTERLINE 

COMPACTION I REQUIREMENTS 

:ONFORMANC€ 
INDICATED 

YES 
NO 
NO 
YES 
YES 
YES 
YES 
YES 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

I I I I I 

r LABORATORY DATA b COMPACTION CHARACTERISTICS 

TEST M N O O  

D1557-C 
04253-B 

~~ - 
Comments: 27-31 BID AT6.132 & 33 BID #9,/34 BID #10 

+ DATUM TOPOGRAPHIC 
This engagement does NOT include provision for \KT opinions, condusions nor drections in regard to this project. 

TESTS REPORTED HEREN NOICAIIW of CONaMwB FOUQ) AT THE O(LET U)CATKIN 
N O  N E  OF TESTHa OIILY. M A W W  BERIllcEB M D  EFURT W E E  RAFoR(ED 
PUiSUNT TO THL TERJS *wD CaraMwB OF THL Q*(TRIcT BETIOW WT N o  q& CUOYT. WT W-TS THAT TWS WAS RRoRlED UmER THE N?nomn 
STPNDbJKJ OF C M E .  NCLWNQ THL SUU YID W T  8 -Y 

@ Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

~ R C T E D   HIM^ SYK*RLY SITUATED PR)R%#W*LS. m o m  w m ,  GUM. rrJw OR - A m .  - oR wED. m I Y c w  rn wmmm. 

CORWlN ANDEREGG i. I 

REVIEWED BY 
402 093 ISCUED COW ON Fl lEl  



Dry Unit 
Weight 

Ibf / cu. ft. 

123.8 
123.8 
123.3 
119.6 
118.4 
128.4 

Ovenhs 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID 

2 
2 
2 
2 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 

DESCRIPTION OF MATERIAL EVENT/ 
AB ID' INVOICE NO. 

2 27450485 SAND W/ORAVU, TRACE SILT 
3 27450450 DRAIN ROCK 
1 27450450 SAND WlSlLT a FEW QRAVU 

OPTIMUM 
MOISTURE,% 

MAXIMUM DRY UNK TEST MmOO 
WEIGHT, Ibf / cu. ft. 

SOURCE OF MATERIAL 

STA 4+ 05, I S  RT OF CL 7.5 128.5 D1557-C 
WMK MATERIALS 1 .O 137.4 W253-B 

D1557-B OUTLET WORK TRENCH 7.5 132.0 

Western Tgchnologies Bullhead City, Arizona 86442 
1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

=wbpeople 
since 1955 

Date of Report 08-31 -95 

Eventtlnvoice No. 27450450-2 
Job No. 2745JC249 Page 1 of 1 

Authorized By W. THOMAS Date 08-1 0-95 
Tested By P. LLEWELLYN Date 08-10-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DnENTlON BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 0301 7 
luge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3155 H20 616 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION I REQUIREMENTS 

EST 
NO. Hob 

Volume 
w. ft. 

Moisture 

Unit Weight 
96 of Dry ONFORMANCf 

INDICATED 

Optimun 
Mobtura 

96 

7.5 
7.5 
7.5 
7.5 
1 .o 
7.5 

Maximum Dry Mobture 
Unit Weight 

Cornpoetion 
96 

95 
95 
95 
95 
95 
95 

18 
19 
20 
21 
22 
23 

~ - 
EST 
NO. - 
18 
19 
20 
21 
22 
23 

96 
96 
96 
93 
86 
97 

7.8 
5.3 
6.5 
5.9 
1.7 
5.1 

YES 
YES 
YES 
NO 
NO 
YES 

I I 

, VERTICAL 
Elevation 

1063.0 
1063.0 
1083.0 
1077.0 
990.0 

1077.0 

TEST LOCATI 
Ipmxnut* Fill 
Dopth, ft. 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBGRADE 

RETEST 13A 
RETEST 13B 
STATlON O+ 20, 15' RIGHT OF CENTERLINE 
STATION 1 + 05, 10' RIGHT OF CENTERLINE 
DRAIN ROCK, STATION 3+45,5' RIGHT OF CENTERLINE 
RETEST 21A 

1 .o 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: #18-21%ID #6,/22 BID #10 
DATUM T POGRAPHIC 

This engagement does NOT include provision for,* opinions, conclusions nor directions in regard to this Droiect. 

1 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT GRADING (2j' 

- -  

REVIEWED BY CORWIN ANDEREGG 
ISlGNfO cow ow ClLEl  402 093 Wl 



TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL A~Em.w mevetion 

TEST 
NO. 

1 1 STATION 21 + 00.25' RIGHT OF CENTERLINE 1075.0 
12 STATION 3 + 20,20' LEFT OF CENTERLINE 107 1 .O 
13 STATION 4 + 05,15' RIGHT OF CENTERLINE 1063.0 
14 STATION 4+00,45' RIGHT OF CENTERUNE 1063.0 
15 STATION 5 + 00,35' RIGHT OF CENTERLINE 1058.0 
16 STATION 6+ 00,30' RIGHT OF CENTERUNE 1061 .O 
17 STATION 6+00,12' LEFT OF CENTERUNE 1063.0 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 

OPTIMUM 
MOISTURE.% EVENT/ DESCRlmlON OF MATERIAL SOURCE OF MATERIAL ID' INVOICE NO. 

1 27450450 SAND WlSlLT (li FEW QRAVU OUTLET WORK TRENCH 7.5 

MAXIMUM DRY UNIT MNOO 
WEIGHT. Ibf / cu. ft. 

132.0 D1557-8 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 08-31 -95 

Eventilnvoice No. 27450450-1 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 Page 1 of 1 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By W. THOMAS Date 08-09-95 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYN Date 08-09-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 
auge - 

TEST 
NO. 

- 
11 
12 
13 
14 
15 
16 
17 

- 

Make TROXLER Model 3430 Serial No. 24742 St: Unit Weiaht 3155 H20 616 jard Count 
COMPACTION LAB CHARACTERISTICS REQUIREMENTS IN-PLACE CHARACTERISTICS - 

ID 

~~ 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Dptimum 
Momture 

96 

96 of 
Maximum Dry 

Unit Weight 
Mobt~ue 

96 
ONFORMANCE 

INDICATED 
Dry Unit 
Weight 

Ibf / cu. ft. 

Momture 
96 of Dry 
Jnit Weight 

7.1 
7.2 
8.3 
5.7 
7.8 
4.3 
6.3 

Hole 
Volume 
cu. ft. 

Compution 
96 

124.7 
126.1 
121.2 
125.0 
124.8 
128.3 
128.5 

0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 

132.0 
132.0 
132.0 
132.0 
132.0 
132.0 
132.0 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

94 
96 
92 
95 
95 
97 
97 

95 
95 
95 
95 
95 
95 
95 

NO 
YES 
NO 
YES 
YES 
YES 
YES 

Comments: BID #6 EMBANKMENT OVEREXCAVATION 
DATUM TOPOGRAPHIC 



LABORATORY R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Quuty People 
PHYSICAL PROPERTIES OF SOILS 

lnc. 
Since 1955 

2745JC249 Client 20449 Job No. 
Greiner, Inc., Southwest Lab/lnvoice No. 27450432 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project Hiko Springs Wash Detnetion Basin (CCBD Bid #3476094) 

Locat ion Laughlin, Nevada Sampled BY J Waddell/WT Date 07/31/95 

T~~~ of Material Sand w/gravel, trace silt Submitted B~ J. Waddell/WT Date 07/31/95 

S i v r  Analysis, ASTM D422- 

% Passing Sieve Size Accumulat,ve Specification 

I I 

e 

No. 4 

8 

10 

16 

Finer than 203 
ASTM D114C- 

Copies to: Client/Ken Smith (3) 

;oil Classification 

..iquid Limit and Plasticity of Soils LL = 

A S T M  D4318- PI = 
Maximum 

Moisture - Density Relations DryDensity,pd 132.0 
Optimum 7 ASTM D698- ; ti3 ASTM D1557- ; Method B Moisture, % 7 . 5 

Specific Gravity of Soils (minus No. 4 material) 

ASTM D854- Specific Gravity 

Resistance 'R' Value of Compacted Soils 

ASTM D2844- 

Other: 

' R ' Value 

American Asphalt & Grading/Wayne Phelps (2) 



, 

Trial No. 1 2 3 

Water, Estimated % 4 3  I/'/ I / I  

Water, cc A 3  I S  b o  \u 

4 5 6 7 

6'1 1 

1 6 0 '  

L. - 1  4 
MMSTURE CONTENt, % DRY WElGkT 

- 

Corrected Density, pcf 

Dismeter of Mold, in. rco 
Height of Mold, in. 

No. of Layers 

Blows Per Layer d 
?t- Weight of Hammer, Ibs 1 0  

Height of Drop I s 
Material Used 

II 

-3lY 
% Oversize .- 

I 
Total #4 /Lf- / I 

D a c ' d  Lf- 



Scour Hole Fill 



151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 e- w r n  The QuAQ People 

Since 1955 

Maximum Dry Moisture 
Unit Weight 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Compaction 
% 

I, VERTICAL 
MATERIAL TESTED TEST LOCATION, HORIZONTAL 

TEST LOCATI 
Approximate Fill 

Depth. ft. 

968.0 
976.0 
970.0 
970.0 
980.0 
972.0 
974.0 

TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 

I IuB Io' I INVOICE NO. ' 
' OPTIMUM 1 MOISTURE,% ' EVENT/ DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL 

I 1 7.5 
I 

2 127450485 I SAND WIGRAilEL, TRACE SILT 

I I - .  

MAXIMUM DRY UNIT 
WEIGHT, Ibf I cu. ft. TEST METHOD 1 

128.5 D1557-C 

Date of Report 02-01 -96 

Eventilnvoice No. 27460021 
Page 1 of 2 

Date 01 -1 9-96 
Tested By P. LLEWELLYNNT Date 01 -1 9-96 

Job No. 2745JC249 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
AT IN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge - Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3073 H7O 618 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS ___ 
hersize 

% 

TEST 
NO. ~ o i e  Moisture 

Volume % of Dry 
cu. ft. Unit Weight 

I 6.8 
I 6.5 
1 7.2 
I j 7.0 
' 7.3 1 6.3 
i 6.5 

6.9 1 7.0 
j 7.3 

Dry Unit 
Weight 

Ibf I cu. ft. 

1 Maximum Dry 

~ Ibf / cu. ft. 
ID I Unit Weight 

2 ~ 

128.5 
2 i 128.5 
2 I 128.5 
2 ~ 128.5 

128.5 f 1 128.5 
2 1 128.5 

Optimum 
Moisture 

% 
ONFORMANCE 

INDICATED 

YES i 
YES 1 
YES 
YES 
YES i 
YES 

589 
590 
59 1 
592 
593 
594 
595 
596 
598 
599 __ __ 
TEST 
NO. 

0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

90 
93 
92 
90 
90 
92 
91 
91 
93 
93 

85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

11 5.1 
119.6 
117.8 
115.9 
116.2 
118.3 
117.0 
116.3 
119.8 
119.0 

589 
590 
59 1 
592 
593 
594 
595 
596 
598 
599 ___ 
r- 

GREINER, INC. 
Distribution : CLIENT - (3) 

AMERICAN ASPHALT & GRADING (2) 
TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANPI, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. ,, 



Hole Moisture 

TEST LOCATION, HORIZONTAL I Approximate Depth, ft, Fill NO. 1 Elevation 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 REGATE 

3GHT TESTS 
ON SHEET 

SOIL I AGC 
FIELD UNIT W 

CONTINUAT 

Date of Report 02-01-96 

Event/lnvoice No. 27460021 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 Page 2 of 2 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 01 -1 9-96 
LAUGHLIN, NV 89028 Tested By P. LLEWELLYNAWT Date 01-19-96 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Locati 
c_ 

TEST 
NO. 

,601 

604 

607 

1 LAUGHLIN, NEVADA 
LAB CHARACTERISTICS IN-PLACE CHARACTERISTICS ~ COMPACTION REQUIREMENTS 

I 

Dry Unit 1 j i Maximum Dry ! Optimum 
Weight j Oversize i ID Unit Weight ~ Moisture 

Ibf / cu. ft .  j % 1 ~ Ibf I c u .  ft. j % 

118.7 1 0.0 i 2 ~ 128.5 7.5 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 
Compaction 

% 
:ONFORMANCE 

INDICATED 

i 6.8 
I 6.5 
~ 6.5 
i 6.8 
j 7.0 
1 7.0 I 6.5 
i 6.8 
~ 7.0 

92 
91 
94 
93 
93 
91 
92 
93 
91 

85 
85 
85 
85 
85 
85 
85 
85 
85 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

0.0 j 2 1 128.5 7.5 
0.0 ~ 2 , 128.5 ~ 7.5 

117.2 
121.0 
119.0 
11 9.3 
117.5 
118.6 
11 9.0 
117.2 

0 .o 
0.0 
0 .o 
0.0 
0.0 
0.0 

2 ! 128.5 

2 ~ 

128.5 
2 , 128.5 
2 ,  128.5 
2 1 128.5 
2 128.5 

I 
I 
[ 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

I 
I MATERIAL TESTED 

' 20.0 
, 23.0 
i 27.0 

I 
24 .O I 

I 26.0 i 30.0 
1 ?O.O 

' 22.0 

, 30.0 

I 
I 

i \ 
, 
I I 

980.0 
983.0 
987.0 
982.0 
984.0 
986.0 
990.0 
990.0 
990.0 

TRENCH BACKFILL I 

TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 

SCOUR HOLE, STA. 11 + 00 
SCOUR HOLE, STA. 14+50 
SCOUR HOLE, STA. 16+ 50 
SCOUR HOLE, STA. 11 + 50 
SCOUR HOLE, STA. 16 + 50 
SCOUR HOLE, STA. 14+00 
SCOUR HOLE, STA. 11 + 25 
SCOUR HOLE, STA. 17 +00 

60 1 
602 
603 
604 
605 
606 
607 
608 

Comments: MOISTURE SPECIFICATION, BID # I  2 
DATUM TOPOGRAPHIC 

, _  -- .. 
. i i >  c) 2 1996 

GREINER, INC. Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPDRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANN, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

_ -  - 
REVIEWED BY CORWIN ANDEREGG 

. .  - - -- --- - - -  402C 093 WrI 



Western 
Technologies 
Inc. 
The QUE& People 

Since 1955 

I 

L I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS 1 COMPACTION REQUIREMENTS 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

I ' Moisture I Dry Unit ~ : Maximum Dry i Optimum ~ % of 1 I TEST 
! No. I :%e i % of Dry : Weight Oversize 1 ID ~ Unit Weight I Moisture ! Maximum Dry Moisture 1 , cu. ft. I Unit Weight i Ibf / cu. ft. ' % ' 1 Ibf I cu. ft. % ; Unit Weight % 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

INDICATED j % 
I 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3 6 5 0  SOUTH POINTE CIRCLE, SUITE 2 0 3  
LAUGHLIN, N V  89028 

' TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL lApproximata fill Elevat,on 

j TEST 

~ 586 / BID #12, SCOUR HOLE FILL, STA. 14+00 2.0 962.0 
1587 I BID #12, SCOUR HOLE FILL, STA. 13+00 ~ 8.0 ~ 968.0 
j 588  BID #12, SCOUR HOLE FILL, STA. 15 +00 I 12.0 j 972.0 

Depth. It NO. 
I 

\ 
I I 

Date of Report 01 -22-96 

Event/lnvoice No. 27450684-1 
Job No. 2745JC249 Page 1 of 1 

Date 0 1  -1 2-96 
Tested By P. LLEWELLYNWT Date 0 1  -1 2-96 

Authorized By KEN SMITH 

i 
i 
i 

MATERIAL TESTED 

TRENCH BACKFILL 
TRENCH BACKFILL 
TRENCH BACKFILL 

1 

!: > a J . J .  1 1 OPTIMUM 
j MOISTURE,% 

1 MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft. 

DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ 

I- 

i 
I I 

TEST j 

! i I 
j -- +., . .- . I.. 

~ 

.. -.., I 
i i . j . . _ l Y  i 

., ._. . ! 
" .  . i  1 .  

! 
I I 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT B M E E N  WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRA GUARANN. 
OR wPRESEwATiON. EXPRESS oR IMRiED, is INCLUDED OR i M E N D E D T \  

REVIEWED BY CORWIN ANDEREGG 
_ _  . -  (SIGNEOCOEYRNSILE& - - - - - - 



m 

-TICAL 
Elevation 

960.0 
1074.0 
1082.0 
1082.0 

Western 
Technologies 
Inc. 
The Quality People 

Since1955 

MATERIAL TESTED 

SUBGRADE 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1666 

LAB ID' 

2 
5 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

____ 
OPTIMUM MAXIMUM DRY UNIT TEST METHOD 

MOISTURE,% WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ 
INVOICE NO. 

01557-C 
27450583 SAND WIGRAVEL, TRACE SILT ON SITE 10.0 126.0 D1557-B 
27450485 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 7.5 128.5 

Date of Report 11 -1 5-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450583-1 8 
Authorized By KEN SMITH Date 1 1-09-95 

Tested By P. LLEWELLYN/WT Date 11-09-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
auge : Make TROXLER Model3430 Serial No. 24742 Standard Count: Unit Weight 3073 H 2 0  61 3 

I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

Volume 
Dry Unit 
Weight 

Ibf / cu. ft. 
)versirs 

% 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Compaction 
96 

:ONFORMANCE 
INDICATED 

Moisture 
% of Dry 

Jnit Weight 

8.2 
8.9 
9.2 
9.5 

Moisture 
Unit Weight I cu. 11. 

510 
5 1  1 
51 2 
513 

__ __ 
TEST 
NO. 

0.0 
0.0 
0.0 
0.0 

__ 
~ 

95 
95 
95 
95 

YES 
YES 
YES 
YES 

123.1 
124.5 
120.0 
120.6 

128.5 
126.0 
126.0 
126.0 

7.5 
10.0 
10.0 
10.0 

96 
99 
95 
96 

rEST LOCATI 
proximate Fill 
Depth. It. 

15.0 
71 .O 
15.0 

TEST LOCATION, HORIZONTAL 

510 
5 1  1 
512 
51 3 

RETEST 507B 
STA. 5 + 00, 12' RIGHT OF CENTERLINE 
STA. 18+00, 15' LEFT OF CENTERLINE 
STA. 21 +OO, 5' RIGHT OF CENTERLINE 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

comments: TEST 51 0-BID # I  2, TEST 51 1-51 3-BID #9 

pFdcEnveb DATUM TOPOGRAPHIC 

I 

TESTS REPORTED HEREIN ARE INOICATIVE OF CONOITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEAEOVE SERVICES AN0  REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAftY SITUATE0 PROFESSIONALS NO OTHER WARRANTY, GUARANTY, 

Distribution : CLIENT - (3) NOV 2 0 1995 
AMERICAN ASPHALT & GRADING (2) 

GAEINEH, INC. OR REPRESENTATIO 



Scour Hole Overexcavation 



1 TEST LOCATION. VERTICAL 

1 Depth, f f  Elevation 

1507 I STA. 13+00 I 960.0 I 

NO. Approximate Fill TEST LOCATION, HORIZONTAL \ TEST 
I 

MATERIAL TESTED 1 

SUBGRADE 

OPTIMUM ! MAXIMUM DRY UNIT DESCRIPTION OF MATERIAL I 
I 7.5 128.5 2 127450485 i SAND WIGRAVEL, TRACE SILT ~ STA 4+05, 15' RT OF CL 

' TEST 

D1557-C 1 
I I i 

Western 151 4 Gold Rush Road, C258 

(520) 758-8378 tax 758-1 666 
Technologies Bullhead City, Arizona 86442 

Inc. 
The Q u ~ t y  People 

Since 1955 FIELD UNIT WEIGHT TESTS 

Date of Report 1 1-1 3-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450583-1 6 
Authorized By KEN SMITH Date 1 1  -08-95 

Tested By J. WADDELLNVT Date 11 -08-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 __ Serial No. 24742 Standard Count: Unit Weiaht 3073 H 7 0  61 3 
I 
I 
! TEST 
1 NO. 
I 
1 

1508 
: 509 

/507 

I 

i 
i 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS i COMPACTION I REQUIREMENTS 
I 

7.5 j 90 
7.5 95 1 

Hole i Moisture 
Volume ~ % of Dry 
cu. ft. Unit Weight 

i 4.8 
j 5.3 
j 4.6 

I Maximum Dry 
ID ~ Unit Weight 

Ibf / cu. f t .  

2 1 128.5 
2 128.5 
2 I 128.5 , 

Dry Unit 
Weight 

Ibf I cu. ft. 

115.5 
121.9 
120.8 

Oversize 
% 

0.0 
0 .o 
0.0 7.5 ! 94 ~ 

~ I 
I I 

j 
i 

I508 

i 
1 

i 509 
STA. 14+75 
RETEST 507A 

Comments: SCOUR HOLE EXCAVATION BID #I 
* DATUM TOPOGRAPHIC G k E I \ / E o  

NOV 1 6 1995 Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED, 

AMERICAN ASPHALT & GRADING (2) 

GREINER, INC. 



Drain Rock Fill 





I 

I Maximum Dry I Optimum 1 % o f  
ID 1 Unit Weight 1 Moisture Maximum Dry 

Ibf / cu. ft. ! % I Unit Weight 
Moisture 

% 

Western 
Technologies 
Inc. 
The Quality People 

Since1955 

1 5 1  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
( 5 2 0 )  758-8378 fax 758-1 666 

FIELD UNIT WEIGHT TESTS 

Date of Report 12-29-95 

Eventhvoice No. 27450684 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 12-1 2-95 
Tested By P. LLEWELLYNWT Date 12-1 2-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3088 H20 621 

I COMPACTION 1 REQUIREMENTS LAB CHARACTERISTICS IN-PLACE CHARACTERISTICS 

Compaction CONFORMANCE i INDICATED j % 
lversize 

% 
__ 

0 .o 
~ 

3 
I I 

I 585  137.4 ~ 1.0 i 94 
! I 

I 

90 YES 

I TEST LOCATION, VERTICAL 
j Approximate Depth, f t ,  Fill 1 ~ Elevation TEST LOCATION, HORIZONTAL MATERIAL TESTED 

400A RETEST (STA. 14+50) ' 3.0 I 987.0 1 DRAIN ROCK ! I I 
~ i 

LABORATORY DATA & COMPACTION CHARACTERISTICS I 

I 
SOURCE OF MATERIAL I DESCRIPTION OF MATERIAL 

Comments: BID # I  0 
* DATUM TOPOGRAPHIC 

Distribution CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

' TESTQREPDRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEAEOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANnARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 

GUARANTY. 1 FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRANTY 
)N. EXPRESS OR IMRIED. IS INCLUDED DR INTENDED. 2 

- . . .. .. 
EXPECTEt 
OR REPRESENTATIC 



% of 
Maximum Dry 

Unit Weight 

97 
95 
95 
95 
91 
94 
95 

Moisture 
% 

TEST LOCATION, HORIZONTAL 

STA. 8 + 50,20' RIGHT OF CENTERLINE 

TEST LOCATION, _VERTICAL 
Approximate Fill Elevation . MATERIAL TESTED 

Depth, ft. 

50.0 1062.0 EMBANKMENT FILL 

LAB ID' 

2 
3 

OPTIMUM 
MOISTURE,% DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ 

INVOICE NO. 

274m4a5 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL 7.5 
27450450 DRAIN ROCK WMK MATERIALS 1 .o 

MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft. TEST 

Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 1 1-1 7-95 

Eventllnvoice No. 27450583-9 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 10-26-95 
Tested By P. LLEWELLYNWT Date 10-26-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Location LAUGHLIN, NEVADA REVISED REPORT: 1 1 /I 7/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 
Gaugc 
-. Serial No. 24742 Standard Count: Unit Weinht 3082 H 2 0  61 8 Make TROXLER Model 3430 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION I REQUIREMENTS 

TEST 
NO. 

-__ 
Hole 

Volume 
cu. ft. 

Moisture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf / cu. ft. 
Ivarsize 

% 
____ 

0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 

IO 
Maximum Dry 

Unit Weight 
Ibf / cu. ft. 

Optimum 
Moisture 

% 
:ONFORMANCf 

INDICATED 
Compaction 

% 

95 
95 
95 
95 
90 
90 
90 

464 
465 
466 
467 
468 
469 
470 

7 .O 
7.5 
6.7 
6.9 
4.6 
5.0 
4.9 

124.9 
122.5 
122.3 
122.0 
125.5 
129.4 
130.3 

128.5 
128.5 
128.5 
128.5 
137.4 
137.4 
137.4 

7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 
1 .o 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

TEST 
NO. 

464 
465 
466 
467 
468 
469 
470 

61 .O 
61 .O 
61 .O 
2 .o 
2 .o 
5 .O 

1061 .O 
1061.0 
1061 .O 
1057.0 
1069.0 
1071.0 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
DRAIN ROCK 
DRAIN ROCK 
DRAIN ROCK 

i LABORATORY DATA & COMPACTION CHARACTERISTICS 

128.5 
137.4 

D1557-C 
D4253-8 

* = E w b  
* DATUM TOPOGRAPHIC 

JQV 2 0 1995 

GREINER, INC. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADIN ( 1 

- 7  I n -  . - . .. 



Western 1514 Gold Push Road, C258 

(520)  758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Inc. 
The Quality People 

S K 1 9 5 5  

I 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS I COMPACTION 1 REQUIREMENTS 
I 

Date of Report 1 1  -07-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450527-18 
Authorized By KEN SMITH Date 10-12-95 

Tested By J. WADDELLNVT Date 10-12-95 

r 
DESCRIPTION OF MATERIAL SOURCE OF MATERIAL i EVENT/ , OPTIMUM MAXIMUM DRY UNIT 1 TEST METHOD 

lid-=- 
1396 I 

398 1 
397 1 

399 I 

1 
400 1 

! MOISTURE,% ! LAB ID' j INVOICE NO. ! 

L 

WEIGHT, Ibf I cu. ft. I 

Moisture 1 Dry Unit I I Maximum Dry Optimum % of I I I 
% of Dry ! Weight i Oversize I ID ' Unit Weight 1 Moisture 1 Maximum Dry Moisture 1 Compaction 

Unit Weight i Ibf / cu. ft. I % j 1 Ibf / cu. ft. % j Unit Weight I % I % 

i 

5.2 1 117.6 0.0 1 2 I 128.5 7.5 
5.4 1 117.7 I 0.0 2 128.5 ' 7.5 
6.5 1 123.1 j 0.0 1 2 I 128.5 I 7.5 
6.6 124.2 I 0.0 ~ 2 I 128.5 I 7.5 

92 ' 
96 i 
97 I 

TEST 
NO. 

395 
396 
397 
398 
399 
400 

TEST LOCATION, HORIZONTAL 

STA. 16 + 90, 250' LEFT OF CENTERLINE 
STA. 10+00,100' RIGHT OF CENTERLINE 
STA. 12+50, 175' RIGHT OF CENTERLINE 
RETEST #396, DATED 1011 2195 
RETEST #397, DATED 1011 2/95 
STA. 14+50, ON CENTERLINE, STRIP DRAIN 

~- 
TEST LOCATI 

pproximate RII 
Depth, It. 

22.0 
39 .O 
39.0 
39 .O 
39.0 
3 .O 

I, VERTICAL 
Elevation 

1024.0 
1047 .O 
1 047 .O 
1047.0 
1047 .O 
987.0 

~_ 

95 
95 
95 
95 
95 
95 

- 
ONFORMANCE 

INDICATED 1 

YES 1 
NO ' 
NO I 

YES 
YES 
NO 

i 
, 
I 

MATERIAL TESTED I 

I 
i EMBANKMENT FILL 

EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
EMBANKMENT FILL 
DRAIN ROCK 

- 
i LABORATORY DATA & COMPACTION CHARACTERISTICS 

&QY 6 1995 

GREIkER, INC, 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRAD1 1 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN Wl AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED, 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THEABOVE SERVICES AND RFPORT WFRF PFRCnRMFn 
PURSUANT 
CLIENT. I 
STANDARD OF CAR 
EXPECTED FROM SIM 
OR REPRESENTATIOI 



151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

395 
396 
397 
398 
399 
400 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

Date of Report 10-1 5-95 
Page 1 of 1 Job No. 2745JC249 

Eventllnvoice No. 27450527-1 8 
Authorized By KEN SMITH Date 10-1 2-95 

Tested By J. WADDELLWT Date 10-12-95 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
iaugf __ 

TEST 
NO. 

Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3076 H7O 616 
I 

IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS 
I 

Hole Moisture ' Dry Unit I Maximum Dry 
Volume i % of Dry Weight 'Oversize I ID ! Unit Weight 
cu. f t .  i Unit Weight , Ibf / cu. f t .  I % : Ibf / cu. f t .  

' 7.3 124.8 0.0 
I 5.2 117.6 0.0 
I 5.4 117.7 0.0 
1 6.5 123.1 , 0.0 

6.6 124.2 0.0 
I 2.2 117.0 0.0 

I 1 I I 

I I i 

2 128.5 

2 128.5 
2 ' 128.5 
2 128.5 

137.4 3 i  
i 

2 i 128.5 

I 

I 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 

COMPACTION i REQUIREMENTS 

I 
i Yo of ; 

Maximum Dry I Moisture 
Unit Weight , % 1 

~ 

97 
92 ' 
92 
96 I 
97 I 

85 I 
i 

I 

I 
I 

1 
! 

1 
i 

Compaction 
% 

95 
95 
95 
95 
95 
95 

ONFORMANCE 
INDICATED 

YES 
NO 
NO 
YES 
YES 
NO 

j TEST LOCATION, VERTICAL 1 
Approximate Fill , MATERIAL TESTED TEST LOCATION, HORIZONTAL i Depth, f t .  , Elevation ~ 

STA. 16 + 90, 250' LEFT OF CENTERLINE 
STA. 10+00, 100' RIGHT OF CENTERLINE 
STA. 12 + 50, 175' RIGHT OF CENTERLINE 
RETEST #396. DATED 10/12/95 
RETEST #397, DATED 1011 2/95 
STA. 14+50, ON CENTERLINE > 

- I 
OPTIMUM I MAXIMUM DRY UNIT I 

I MOISTURE,% , WEIGHT, Ibf I cu. f t .  1 TEST I DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL EVENT/ 1 LAB ID' ~ INVOICE NO. 

1 2 i 27450485 SAND WIGRAVEL, TRACE SILT 1 STA 4+05, 15' RT OF CL 7.5 I 128.5 
I 3 127450450 DRAIN ROCK I WMK MATERIALS 1.0 , 137.4 I I I I I 

D1557-C 
D4253-13 

;L-.--. 
comments: DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
v tnnc N^" 



Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 
Technologies Bullhead City, Arizona 86442 

lnc. 
The Quality People 

Since 1955 e 

TEST LOCATION, HORIZONTAL 

STA. 10 + 25,200' LEFT OF CENTERLINE 
STA. 1 1 + 00, 150' LEFT OF CENTERLINE 
STA. .12 + 50, 50' LEFT OF CENTERLINE 
STA. 14+ 50, 100' LEFT OF CENTERLINE 
STA. 16 +OO, 100' LEFT OF CENTERLINE 
STA. 17 +50, 100' LEFT OF CENTERLINE 
STA. 16 + 15, 160' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 16 + 50, 200' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 17 +50, 175' LEFT OF CENTERLINE, DRAIN ROCK 

TEST LOCATI 
Approximate Fill 

Depth, It. 

27.0 
29 .O 
28.0 
20.0 
5 .O 
3.5 
3.0 
3 .O 
3 .O 

- 
EVENT/ DESCRIPTION OF MATERIAL LAB'D' I INVOICE NO. I OPTIMUM MAXIMUM DRY UNIT T E ~ T  

MOISTURE,% WEIGHT, Ibf / cu. ft. SOURCE OF MATERIAL 

27450485 

27450450 

SAND W/GRAVEL, TRACE SILT 
DRAIN ROCK WMK MATERIALS 

STA 4+05, 15' RT OF CL 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 10-02-95 

Eventhvoice No. 27450527-8 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-28-95 
Tested By P. LLEWELLYNWT Date 09-29-95 

Client GREINER, IIUC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H z 0  614 
1 1 IN-PLACE CHARACTERISTICS REQUIREMENTS LAB CHARACTERISTICS I COMPACTION I 

hersize 
46 
- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0 .o 

~ 3 

?b of 

Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 
137.4 
137.4 

Moisture 
% of Dry 

Jnit Weight 

6 .O 
5.8 
6.3 
6.7 
5.8 
6.7 
3.1 
2.8 
3.5 

Dry Unit 
Weight 

Ibf / cu. ft. 

122.6 
123.5 
122.3 
122.8 
122.5 
122.1 
130.9 
130.5 
132.5 

:ONFORMAN( 
INDICATED Moisture Compaction 

46 cu. ft. 

337 
338 
339 

95 
96 
95 
96 
95 
95 
95 
95 
96 

95 
95 
95 
95 
95 

%; 
70 fl 

~ Po 9f 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 
1 .o 

I I I , 
TEST 
NO. __ 

335 
336 
337 
338 
339 
340 
34 1 
342 
343 

1 ,  VERTICAL 
Elevation MATERIAL TESTED 

1019.0 
1022.0 
1021 .o 
1017.0 
7 009.0 
101 2.0 
1003 0 
1005.0 
101 0.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FlLL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

2 

3 
D1557-C 
D4253-B 

7.5 128.5 
137.4 

Comments: BID #9, 335-340, BID #IO, 341-343 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT lLOCATION 
AND TIME OF TESTING ONLY THEAEOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONOITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 

AMERICAN ASPHALT i? GRADING (2) 



Op!imum 
Moisture 

% 

% of 
Maximum Dry Moisture Compaction 

Unit Weight % % 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE,% WEIGHT, Ibf I cu. ft. EVENT1 DESCRIPTION OF MATERIAL SOURCE OF MATERIAL I INVOICE NO. I TEST METHOD 

SAND WIGRAVEL, TRACE SILT 
DRAIN ROCK 

27450485 

27450450 

STA 4+05, 1 5  RT OF CL 
WMK MATERIALS 

Western 
Technologies Bullhead City, Arizona 86442 

The Q U I @  People 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Inc. 

Since 1955 

Date of Report 09-28-95 

Event/lnvoice No. 27450527-7 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 09-27-95 
Tested By P. LLEWELLYNWT Date 09-27-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 auge : Make TROXLER Model 3430 

~~ 

LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS IN-PLACE CHARACTERISTICS ___ 

ID 

___ 
2 
2 
2 
2 
3 
3 
3 
3 
2 
2 __ 

TEST 
NO. ONFORMANCE 

INDICATED 
Hole 

Volume 
cu. ft. 

Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
hersize 

% 
__ 

0 .o 
0 .o 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

318 
319 
3 20 
321 
322 
323 
3 24 
325 
326 
327 __ __ 
TEST 
NO. 

124.4 
122.9 
123.4 
122.5 
133.5 
131 .O 
131.9 
130.6 
122.5 
123.2 

128.5 
128.5 
128.5 
128.5 
137.4 
137.4 
137.4 
137.4 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 
1 .o 
1 .o 
7.5 
7.5 

97 
96 
96 
95 
97 
95 
96 
95 
95 
96 

95 

95 
95 

6 .O 
5.4 
5.1 
5.8 
2.7 
3.9 
3.5 
4.1 
6 .O 
7.1 

TEST LOCATI 
pproximate Fill 

Depth, It. 

4.0 
7 .O 
7 .O 
9 .o 
4.0 
2 .o 
2 .o 
2.0 

28.0 
24.0 

I. VERTICAL 
Elevation MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

TEST LOCATION, HORIZONTAL 

318 
319 
320 
32 1 
322 
323 
324 
325 
326 
3 27 

STA. 15 + 25, 75' LEFT OF CENTERLINE 
STA. 15+60, 130' LEFT OF CENTERLINE 
STA. 15 + 45, 80' LEFT OF CENTERLINE 
STA. 15 + 65, 125' LEFT OF CENTERLINE 
STA. 15+50, 140' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 16 + 15, 160' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 16 + 50, 200' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 17 + 50, 175' LEFT OF CENTERLINE, DRAIN ROCK 
STA. 11 +OO, 50' LEFT OF CENTERLINE 
STA. 12 + 50, 200' LEFT OF CENTERLINE 

998.0 
999 .o 

1001 .o 
1001 .o 
996.0 

1002.0 
1004.0 
1009.0 
1019.0 
1017.0 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

-- 
2 
3 

128.5 
137.4 

01557-C 
04253-6 

Comments: BID #9, 318-321, 326-333, BID #10,322-325 & 334 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) PURSUANT TO THE TEMS AND cOND~~IONS-OFTHE 

CLIENT WT WARRANTS THAT THIS WAS PERFORMFn 111 

N. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDE~ i, 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET The Q u ~ t y  People 
Since 1955 

Date of Report 09-28-95 

Event/lnvoice No. 27450527-7 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 09-27-95 
Tested By P. LLEWELLYNWT Date 09-27-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Locat __ i LAUGHLIN, NEVADA 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS REQUIREMENTS 

Moisture Compaction 

COMPACTION 

% of 
Maximum Dry 

Unit Weight 

95 
96 
96 
95 
95 
95 
96 

TEST 
NO. 

- 
328 
329 
330 
33 1 
332 
333 
334 

Dry Unit 
Weight 

Ibf I cu. 11. 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

Optimum 
Moisture 

% 
ONFORMANCE 

INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

Iversize 
% 

ID 

122.6 
123.7 
123.5 
122.6 
122.5 
121.9 
132.2 

0.0 
0 .o 
0 .o 
0.0 
0.0 
0.0 
0.0 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
1 .o 

95 
95 
95 
95 
95 

83 

6.8 
5.9 
.5.4 
6.1 
5.4 
5 .O 
3 .O 

TEST 
NO. TEST LOCATION, HORIZONTAL 

TEST LOCATI 
Approximate Fill 

11 .o 

, VERTICAL 
Elevation 

1014.0 
1019.0 
1017.0 
1013.0 
1004.0 
1003.0 
1006.6 

MATERIAL TESTE0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

328 
3 29 
330 
331 
332 
333 
334 

__ 

STA. 14+00, 100' LEFT OF CENTERLINE 
STA. 11 + 50, 100' LEFT OF CENTERLINE 
STA. 12 + 50, 150' LEFT OF CENTERLINE 
STA. 14+60, 75' LEFT OF CENTERLINE 
STA. 15 + 30,EO' LEFT OF CENTERLINE 
STA. 15 + 60, 125' LEFT OF CENTERLINE 
STA. 16 + 75,75'  LEFT OF CENTERLINE, DRAIN ROCK 

Comments: BID #9, 318-321, 326-333, BID #10,322-325 & 334 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT COCATION 
*NO TlMF O F  TESTING ONLY. THEAEOVE SERVICES AN0 REPORT WERE PERFORMED 

REVIEWED BY CORWIN ANDEREGG 



Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

137.4 
137.4 
137.4 
137.4 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moisture 

% 

1 .o 
1 .o 
1 .o 
I .o 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

9 5  
96 
96 
95 
9 5  
9 5  

95 9 5  
9 5  
95 
95 
95 

~ 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 
LAB ID' INVOICE NO. 

3 27450450 DRAIN ROCK WMK MATERIALS 
2 27450485 SAND WIGRAVEL, TRACE SILT STA 4 + 0 5 , 1 5 '  RT OF CL 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% 

1 .o 137.4 D4253-8 
7.5 128.5 D1557-C 

WEIGHT, Ibf I cu. ft. 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520)  758-8378 fax 758-1666 

(FIELD DENSITY) 

Date of Report 09-28-95 

Event/lnvoice No. 27450527-5 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 09-25-95 
Tested By P. LLEWELLYNWT Date 09-25-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 
Gauge : Make TROXLER Model 3430 
_I 

Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS REQUIREMENTS COMPACTION 

Compaction Maximum Dry Moisture 
Unit Weight 

TEST 
NO. 

- 
3 0  1 
302 
303 
304 
305 
306 
307 
308 
309 
310 
_I __ 
TEST 
NO. __ 

30 1 
302 
303 
304 
305 
306  
307 
308 
309 
310  __ 

Hole 1 Moisture 
Volume % of Dry 
cu. ft .  Unit Weight 

hersize 
% - 
0 .o 
0.0 
0.0 
0 .o 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 

ID 

- 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 

D F ~  Unit 
Weight 

Ibf / cu. ft. 

130.9 
132.3 
131.2 
131.5 
122.5 
122.9 
123.0 
122.6 
122.2 
122.6 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

2.9 
4.3 
3.9 
4.8 
5.3 
6.0 
4.9 
6.2 
6.0 
6.3 

I 

TEST LOCATION. HORIZONTAL 

STA. 15 + 50, 130' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 30,75' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 60, 120' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 50, 125' LEFT OF CENTERLINE, BLANKET DRAIN 
STA. 15 + 50, 130' LEFT OF CENTERLINE 
STA. 16+ 15, 150' LEFT OF CENTERLINE 
STA. 16+ 50, 175' LEFT OF CENTERLINE 
STA. 17 + 00,150' LEFT OF CENTERLINE 
STA. IC,+OO, 100' LEFT OF CENTERLINE 
STA. 12+00,200' LEFT OF CENTERLINE 

I, VERTICAL 

Elevation 

996.0 
994.0 
996.0 
996.0 
992.0 

1000.0 
1002.0 
1004.0 
1021.0 
1016.0 

TEST LOCATI 
pproximate Fill 

Depth, 11. 

2.0 
2 .o 
4.0 
2.0 

29 .O 
22.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

I I I I I I J 
Comments: BID #6, 305-308, BID #9, 309-312, BID # l o ,  301-304 

* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT FOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 



Western 
Technologies 
Inc. 
The Q d t y  People 

Since 1955 

TEST LOCATION, HORIZONTAL E S T  
NO. 

11 1 
112 

STA. 13 + 00, 150' LEFT OF CENTERLINE 
STA. 14+50, 100' LEFT OF CENTERLINE 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

- 
TEST LOCATION, VERTICAL 

Approximate Fill E,evation . MATERIAL TESTE0 
Depth, It.  

23.0 1012.0 SUBBASE FILL 
19.0 1009.0 SUBBASE FILL 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL AGGREGATE 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Date of Report 09-28-95 

Event/lnvoice No. 27450527-5 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 09-25-95 
Tested By P. LLEWELLYNWT Date 09-25-95 

+on LAUGHLIN, NEVADA 

TEST 
NO. 

- 
31 1 
31 2 

__ 

IN-PIACE CHARACTERISTICS 

Hole 
Volume 
cu. ft. 

122.0 
122.8 

I LAB CHARACTERISTICS I COMPACTION 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
0.0 128.5 

Dptimum 

Unit Weight 

7.5 95 
7.5 1 96 

REQUIREMENTS 
I I 

Moisture 
% 

CONFORMANCf 
INDICATED % 

Comments: BID #6, 305-308, BID #9, 309-31 2, BID #lo, 301 -304 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TlME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS N O  OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMRIED, IS INCLUDE0 OR INTENOED 

CORWIN ANDEREGG __ - REVIEWED BY 
. -  - 



EVENT1 DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 
LAB ID' INVOICE NO. 

3 27450450 DRAIN ROCK W M K  MATERlALS 
2 27450485 SAND WIGRAVEL, TRACE SILT STA 4 + 0 5 ,  15'  RT OF CL 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE,% WEIGHT, Ibf I cu. ft. 

1 .o 137.4 
7.5 128.5 

Western 
Technologies 
Inc. 
The Qu&ty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 f ax  758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-27-95 

Eventllnvoice No. 27450527-2 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-20-95 
Tested By P. LLEWELLYNWT Date 09-20-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Location LAUGHLIN, NEVADA REVISED REPORT: 09/28/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 Moisture Content : ASTM D3017 
iauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

Iversizf 
% 

__ 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0 .o 

ID 
Optimum I % o f  i %, 
Moisture Maximum Dry Moisture 

% Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

130.9 
133.0 
124.1 
122.9 
122.6 
123.5 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

137.4 
137.4 
128.5 
128.5 
128.5 
128.5 

ONFORMANCE 
INDICATED % of Dry 

1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 

YES 
YES 
YES 
YES 
YES 
YES 

285 
286 
287 
288 
289 
290 

95 
97 
97 
96 
95 
96 

[EST LOCATI 
proximate Fill 
Depth, ft. 

2 .o 
2 -0 

27.0 
4 .O 

24.0 
14.0 

4.2 
3.8 
6.4 
4.1 
5.0 
6.2 

'ERTICAL TEST 
NO. 

__. 

285 
286 
287 
288 
289 
290 

MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STA. 13 + 50, 75' LEFT OF CENTERLINE 
STA. 14+00, 120' LEFT OF CENTERLINE 
STA. 10 + 00, 100' RIGHT OF CENTERLINE 
STA. 13 + 50,80' LEFT OF CENTERLINE 
STA. 14+ 50, 150' RIGHT OF CENTERLINE 
STA. 16 + 50, 50' RIGHT OF CENTERLINE 

Elevation 

996.0 
994.0 

1030.0 
998.0 

1031.0 
1027 .0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

r- .- 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

TEST METHOC 

D4253-B 
D1557-C 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT OCATION 

WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PEkFOmED AMERICAN ASPHALT & GRADING (21 

CORWIN ANDEREGG 
- .__ - - - __ REVIEWED BY 

. -  - . _ -  



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
since1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

e 

TEST LOCATION, HORIZONTAL TEST 
NO. 

291 
292 
293 
294 
295 
296 

STA. 10+00, 125' LEFT OF CENTERLINE 
STA. 11 + 50, 200' LEFT OF CENTERLINE 
STA. 12 + 50,75' LEFT OF CENTERLINE 
STA. 14 + 00, 150' LEFT OF CENTERLINE 
STA. 15 + 00,250' LEFT OF CENTERLINE, STRIP DRAINS 
STA. 15 + 50, 225' LEFT OF CENTERLINE, STRIP DRAINS 

I 

TEST LOCATION 
Approximate Fill . 

Depth. H .  

26.0 101 9.0 SUBBASE FILL 
25.0 1014.0 SUBBASE FILL 
20.0 1009.0 SUBBASE FILL 
15.0 1004.0 SUBBASE FILL 
2 .o 991 .O SUBBASE FILL 
2.0 991 .O SUBBASE FILL 

/ 

EVENT/ DESCRIPTION OF MATERIAL 
LAB Io' INVOICE NO. 

SOURCE OF MATERIAL 

27450485 
27450450 

SAND WIGRAVEL, TRACE SILT 
DRAIN ROCK 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-26-95 

Event/lnvoice No. 27450527-3 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 09-21-95 
Tested By P. LLEWELLYNW Date 09-21-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 H20 614 

HlKO SPR:NGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 
__ 

hersize 
% 

ID 
Maximum Dry 

Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
137.4 
137.4 

Optimum 
Moisture 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. f t .  

1 23.0 
122.5 
123.7 
124.9 
130.4 
130.9 

Moisture 
% of Dry 

Unit Weight 

5.2 
5 .O 
5.5 
4.9 
3.8 
4.1 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 

Compaction 
% 

95 
95 
95 
95 

96 * 7d 98' 

cu. ft. 

29 1 0.0 
0.0 
0.0 
0 .o 
0 .o 
0 .o 

7.5 
7.5 
7.5 
7.5 
1 .o 
1 .o 

96 
95 
96 
97 
95 
95 

292 
293 
294 
295 
296 

__ 
'ERTICAL I MATERIAL TESTED 

1-1 I I I J 
7 1 

OPTIMUM 
MOISTURE,% 

7.5 
1 .o 

TESTMETHOO , i 04253-8 
D1557-C 

MAXIMUM DRY U N l l  
WEIGHT, Ibf / cu. f t .  

128.5 
137.4 

STA 4+05 15' RT OF CL 
WMK MATERIALS 

I I - 

Comments: BID #9, 291-294, BID #lo, 295 & 296 
* DATUM TOPOGRAPHIC 

CLIENT - (3) 
AMERICAN ASPHALT & GRADING 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS  REASONABLY 
EXPECTED FROM SlMllAPLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

(21 

REVlEWED BY CORWIN ANDEREGG 
v 

- - .__ __ - - . -1SlGNED COPY ON PILEI - -  i . - -. . 



~ ~ 

TEST LOCATION, VERTICAL 
Approximate Elevat,on . 

Depth, It. 

RETEST 187A 2.0 993.0 
STA. 13 + 00, HORIZONTAL STRIP DRAIN 992.0 
STA. 11 +OO, 125' LEFT OF CENTERLINE 15.0 1009.0 
STA. 11 + 50, 175' LEFT OF CENTERLINE 17.5 1009.5 

___- 

MATERIAL TESTED 

SUBBASE FILL 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 

2 
I I 

27450405 SAND WIGRAVEL, TRACE SILT STA 4+05, 15' RT OF CL j 7.5 1- 

Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-1 8-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450485-1 7 
Authorized By KEN SMITH Date 09-1 1-95 

Tested By P. LLEWELLYNWT Date 09-1 1-95 

Client GREINER, IKC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC.. SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3089 H20 618 

REQUIREMENTS LAB CHARACTERISTICS I COMPACTION I 
3 

r 
1 

! 
! 
! 

r 

! 
! 
! 
! 

IN-PLACE CHARACTERISTICS __ 

ID 
Dry Unit 
Weight 

Ibf I cu. ft. 
Iversize 

% 

Optimum 1 % o f  1 % 
Moisture Maximum Dry Moisture 

% Unit Weight 
Compaction 

% 

Maximum Dry 
Unit Weight 
Ibf I cu. 11. 

128.5 
128.5 
128.5 
128.5 

Moisture 
% of Dry 

Jnit Weight 

3.4 
5.0 
6.0 
6.2 

Hole 
Volume 
cu. ft. 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 

0.0 
0.0 
0 .o 
0.0 

__ __ 

2 
2 
2 
2 

__ 
~ 

7.5 
7.5 
7.5 
7.5 

99 
96 
96 
96 . 

95 
95 
95 
95 

126.6 
123.0 
123.7 
122.8 

TEST LOCATION, HORIZONTAL 

LABORATORY DATA & COMPACTION CHARACTERISTICS I 
OPTIMUM MAXIMUM DRY UNlT TEST METHOD 

MOISTURE,% WEIGHT, Ibf / cu. ft. 

D1557-C I- EVENT1 DESCRIPTION OF MATERIAL F- SOURCE OF MATERIAL -AB ID' I INVOICE NO. 1 

I I 
I I - .- I I I I __J 

comments: BID #6, 238, BID #9, 239 & 240, BID #lo, 237 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) $/f$g TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

AND TIME OF TESTING ONLY. THEAQOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRlATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAPLY SITUATE0 PROFESSIONALS. NO OTHER WARRANTY, GUARANPI. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 



( 5 2 0 )  758-8378 fax 758-1 666 lnc. 
The Wty People 

Since 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN. NV 89028 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 09-08-95 
Page 1 of 1 Job No. 2745JC249 

Event/lnvoicr No. 27450485-14 
Authorized By WOODY THOMAS Date 09-01 -95 

Tested By P. LLEWELLYNWT Date 09-01 -95 

DESCRIPTION OF MATERIAL EVENT/ 
INVOICE NO. 

27450485 SAND WIGRAVEL, TRACE SILT 
27450450 DRAIN ROCK 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, lCCBD BID #3476-94) 

Moisture Content : ASTM D3017 

SOURCE OF MATERIAL 

STA 4+05, 15' RT OF CL 
WMK MATERIALS 

huge : Make TROXLER Model3430 Serial No. 24742 Standard Count: Unit Weight 3079 Hz0 616 

OPTIMUM 
MOISTURE,% 

I IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS 1 COMPACTION ] REOUIREMENTS 

MAXIMUM DRY UNIT TEST 
WEIGHT, Ibf I cu. ft. 

'NEE 
cu. ft. 

183 
184 
185 
186 
187 

- 
TEST 
NO. __ 

183 
184 
185 
186 
187 

LAB ID. F 

Moisture Dry Unit MaximumDry 1 Optrum 1 % of 1 
% of Dry 1 Weight 1 O v y i z e  1 ID 1 Unit Weight Moisture Maximum Dry Moisture 

Unit Weight Ibf I cu. ft. Ibf I cu. ft. Unit Weight % 

5.9 I 122.3 0.0 2 128.5 7.5 
125.2 0.0 2 728.5 7.5 
121.6 0.0 2 128.5 7.5 

4.3 123.7 0.0 2 128.5 7.5 

95 
97 
95 
96 

TEST LOCATION, HORIZONTAL 

STA. 9 + 50, 270' LEFT OF CENTERLINE 
STA. 11 + 50, 280' LEFT OF CENTERLINE 
STA. 11 + 50, 270' RIGHT OF CENTERLINE 
STA. 10 + 60, 50' LEFT OF CENTERLINE 
TRANSVERSE STRIP DRAIN, STA. 13 + 00, 260' LEFT OF CL 

TEST LOCAT 
4pproxirnare Fill 

Depth. ft. 

4.0 
3 .O 
7 .O 
5 .O 
2.0 

Compaction 
% 

95 
95 
95 
95 
90 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
NO 

I, VERTICAL 
Elevation 

1009.0 
989.0 

1015.0 
1008.0 
993.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

7.5 128.5 
137.4 

D1557-C 
04253-B 

I I I I I I I - 

Comments: BID #9, 183-186, BID #lo, 187 
it DATUM TOPOGRAPHIC 

i '  
Distribution : CLIENT - (3) 1 '  t TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND ' CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDEA THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILAPLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANN. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED 

1 i AND TIME OF TESTING ONLY THEABOVE SERVICES AND REwm WERE PERFORMED AMERICAN ASPHALT & GRADING (2) 

. -  - 
CORWIN ANDEREGG 

- -  
i.. s', 1 ;'IC REVIEWED BY 

.n - . _n - . .T  ~ *7<tnNCnfn6r - -  . -  nu ni -, 



Western 
Technologies 
Inca 
T h e e w p e o p l e  

sincc 19J5 

1 I 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 754-8378 fax 758-1 666 

I I 

Client GREINER, INC., SOUTHWEST 
ATTIJ: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION. HORIZONTAL 
! 

68 I RETEST 67A 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

TEST LOCATION, VERTICAL 
Appmdmete Fill mevetion . MATERIAL TESTED 

Depth, ft. 

1 .O 1064.0 SUBBASE FILL 

Date of Report 08-31 -95 

Eventhvoice No. 27450485-2 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 8-95 
Tested By P. LLEWELLYNlWT Date 08-18-95 

69 
70 
71 
72 
73 
74 
75 
76 
77 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM 02922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 0301 7 

STATION 5+50,60' RIGHT OF CENTERLINE 3.0 1063.0 SUBBASE FILL 
STATION 4+ 50,60' RIGHT OF CENTERLINE 4.0 1065.0 SUBBASE FILL 
RETEST 69A 3.0 1063.0 SUBBASE FILL 
STATION 5+00, 65' LEFT OF CENTERLINE 5.0 1078.0 SUBBASE FILL 
STATION 4+00, 60' LEFT OF CENTERLINE 6.0 1069.0 SUBBASE FILL 
STATION 3+ 00,40' RIGHT OF CENTERLINE 8.0 1074.0 SUBBASE FILL 
STATION 4+ 50,60' RIGHT OF CENTERLINE 16.5 1077.5 SUBBASE FILL. 
RETEST73A 6.0 1069.0 SUBBASE FILL 
RETEST74A 8.0 1074.0 SUBBASE FILL 

auge : Make TROXLER Model 5430 

OPTIMUM 
MOISTURE,% DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT1 

LAB ID. INVOICE NO. 

2 27450485 SAND WIORAVEL. TRACE SILT STA 4+05.15' RT OF CL 7.5 
3 27450450 DRAINROCK WMK MATERIALS 1 .o 

I IN-PLACE CHARACTERISTICS 

MAXIMUM DRY UNIT TEST METHOD 
MIGHT,  Ibf I cu. ft. 

D1557-C 
137.4 D4253-0 
128.5 

cu. ft. 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

Mobtura 

Unit Weight 
% of Dry 

7.0 
6.9 
6.6 
7.2 
7.2 
7.0 
7.3 
6.9 
6.7 
7.3 

TEST 
NO. 

Dry Unit 
Weight 

Ibf I cu. ft. 

121.9 
119.9 
122.9 
122.3 
121.9 
120.1 
120.8 
124.0 
123.7 
122.6 

- 
)Ml*U8 

% - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Serial No. 24742 Standard Count: Unit Weight 3085 H20 61 1 
I COMPACTION I REQUIREMENTS LAB CHARACTERISTICS - 

ID 

- 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Ibf I cu. ft. Unit Weight 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

93 
96 
95 
95 
93 
94 
96 
96 
95 

Mobturo 
96 

CONFORMANCf I INDICATED 96 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

YES 
NO 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
YES 

.. ..- Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2$~.<::.:><i3:~ 

TESTS REPORTED HEREIN NE INDICATIVE OF CONDITIONS FDUND AT THE EXACT LOCATION 
'AND TlME OF TESTNO ONLY. THEABOVE SERWCES M D  REPORT WERE PERMFMED 

CLIENT. WT WAFWNTS THAT THIS W M  F'ERFOIMED UNDER THE APPROffdATE 

EXPECTED FROM S u I I I I A l U Y  SlNATED PROFESSIONAIS. NO OTHER WARA/v(lV, GUARANTY, 

PURSUANT TO THE TERMS AND coNDIn0t.s OF THE CONTWT MTWEEN WT AND 

STANDARD OF CARL. HCLUDINO THE 8 x 1 ~  AND JUDGMENT THAT IS FIEASDNABLY 

on REPRESENTATION. EXPRESS OR MPUED, ts YICLUMD OR H ~ M D .  



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

CONTINUATION SHEET 
Inc. 
TheQ&tyFeople 

s i  1955 

Date of Report 08-31 -95 

Eventllnvoice No. 27450485-2 
Job No. 274556249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 8-95 
Tested By P. LLEWELLVNW Date 08-18-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

,cati 

TEST 
NO. 

- 
78 
79 
80 
81 
82 
83 

- - 
TEST 
NO. 

1 LAUGHLIN, NEVADA 
~~ 

LAB CHARACTERISTICS I COMPACTION REQUIREMENTS IN-PLACE CHARACTERISTICS - 
)wr*iz* 

% - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 

- 
ID 

- 
2 
2 
3 
3 
3 
3 

- 

Momtun 
% 

Compaction 
% 

nok 
Volume 
cu. ft. 

Momcure 
% of Dry 

Unit Weight 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
137.4 
137.4 
137.4 
137.4 

D F ~  Unit 
Weight 

Ibf I cu. ft. 

123.4 
125.4 
123.5 
136.2 
127.5 
133.7 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 

Unit Weight 

1 .o 
1 .o 

95 
95 
90 
90 
90 
90 

7.6 
7.9 
5.6 
7.2 
6.4 
6.9 1 .o 97 

MATERIAL TESTED 
, VERTICAL 

Elevation 

1074.0 
1082.5 
997.0 
998.0 
999.0 
995.0 

TEST LOCATI 
,proximate Fill 

Depth, 11. 

11.0 
11.5 
3.0 
3.0 
3.0 
3.0 

TEST LOCATION. HORIZONTAL 

SUBBASE FILL 
SUBBASE FlLL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

78 
79 
a0 
a i  

a3 
82 

- 

STATION 4 + 00,60' LEFT OF CENTERLINE 
STATION 5 + 00,80' RIGHT OF CENTERLNE 
STATlON 11 + 50, 180' LEFT OF CENTERLINE, STRIP DRAIN 
STATION 11 + 00, 130' LEFT OF CENTERLINE, STRIP DRAIN 
STAnON 10+00,75' LEFT OF CENTERLINE, STRIP DRAIN 
STATlON 11 + 50,280' LEFT OF CENTERUNE, STRIP DRAIN 

Comments: 68-79 BID #9,/80-83 BID #10 
DATUM TOPOGRAPHIC 

, 1,: 

" ,  ! 
, .  

Distribution : CLIENT - (3) \ I  

AMERICAN ASPHALT & GRADING (21 
.TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
{MKl W E  OF TESTING ONLY. THE ABOVE SERWCES AND REPORT WERE PERFOWED 
PURSUANT TO THE T E W S  AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS P E W I M E D  UNMR THE UPROPRIATE 
STbNDAJW OF CARE, W C L U D M  THE S K U  AND JUDGMENT THAT El REASONA8LV 
EXPECTED FROM SIMILARLY lTUATED PROFESSIONALS. NO OTHER WARRANTY, G U M T Y .  
OR REPRESENTATION. EXPRESS OR MIUED. IS HCLUDEO OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
_ _  -- - IBIWEO C O P ~  aw f i t ~ ~  - -  - 4 0 Z C  093 Wl ._ - 



- -  

TEST 
No. 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

dB e 

Hole 

cu. It. 
Volume 

Western 
Technologies 
lnCm 
The Wmty People 

s i  1955 

Iwrahe 
% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

ID 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Mobture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

93 
94 
95 
96 
95 
95 
96 
95 
98 
96 

~ ~~ ~~ ~ 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL AppmxLnaU Fill . TEST 

NO. 
Ospth. 11. 

49 STATJON 4+00, 10' LEFT OF CENTERLINE 12.0 1075.0 
50 STATION 5+50, 7' RIGHT OF CENTERLINE 12.0 1071 .O 
51 RETEST49A 12.0 1075.0 
52 RETEST50A 12.0 1071.0 
53 STATION 7+00,15' RIGHT OF DAM CENTERLINE 1059.0 
54 STATION 11 + 10,270' LEFT OF DAM CENTERLINE 987.0 
55 STATION 3+50, 12' LEFT OF DAM CENTERLINE 5.5 1076.0 
56 STATION 5+50,18' RIGHT OF DAM CENTERLINE 13.0 1071.0 
57 STATION 4+00,6' LEFT OF DAM CENTERLINE 13.0 1076.0 
58 STATION 5+00,12' RIGHT OF DAM CENTERLINE 15.0 1074.0 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

DESCRIPTION OF MATERIAL EVENT/ 
LAB ID' I INVOICE NO. I OPTIMUM 

MOISTURE, % SOURCE OF MATERIAL MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft. TEST METHOD 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Date of Report 08-31 -95 

Eventllnvoice No. 27450485-1 
Job No. 2745JC249 Page 1 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNM Date 08-17-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN. (CCBD BID #3476-941 

Moisture Content : ASTM D3017 
auge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3085 HzO 61 1 

I IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Optimum 
Moiatura Maximum Dry 

% I Un:iioht 
Moiaturm 

% 
ONFORMANCE 

INDICATED 

NO 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES ' 
YES 

Compaction 
% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

5.8 
6.1 
7.0 
7.3 
6.7 
8.5 
7.2 
8.1 
6.9 
7.2 

119.9 
120.8 
122.5 
123.1 
122.0 
122.7 
122.9 
122.6 
125.4 
123.2 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

SAND W/QRAVEL, TRACE SILT 
DRAIN ROCK 

STA 4+05, 15' UT OF CL 
WMK MATERIALS 

7.5 
1 .o 

128.5 
137.4 

D1557-c 
D4253-8 

I 

Comments: 49-52, 55-60 81 67 BID #9,/53 81 54 BID #6,/61-63 BID #10./64-66 BID#13 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) , TESTS REPORTEO HEREH ARE WOICATIVE OF C O N D I T W  MUND AT THE E X X T  LOCATION 
( W O  TIME OF TESTWG ONLY. THEABOVE SERWES AN0 REPORT WERE PERH)RMED 

PURSUANT TO THE TERAS AN0 CONOtTIONS OF THE CONTRACT 6ElWEW W T  AND 
CLIENT. WT WAAR*NTS THAT THIS WAS RRFORUEO LiNDfR ME AWROPR(ATE 
STANDARD OF CARE. YCLUONG THE SIlU N O  JUDOMWT THAT IS REASONA8LY 
EXRCTEO FROM SIMILARLY SINATED PROFESSIONALS. NO OTHER WAlUbWlY, G U W T V .  
OR REPRESENTATION. EXPRESS OR IMPUEO, IS Y C L U M O  OR HTENDEO. 

' 9 6  
AMERICAN ASPHALT & GRADING 12) 

,-' . I , .  :, m9P I 

CORWIN ANDEREGG L a \ -  ..L - I \ ,  L 1 : L .  
REVIEWED BY . -  

.^ . .On^, . -  



pproximatm ~~~~h fi. Fill Elevetion 

Western 
Technologies Bullhead City, Arizona 86442 

15 14 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 

TheW!ypeoPle 
s i  1955 CONTINUATION SHEET 

Date of Report 08-31 -95 

EventAnvoice No. 27450485-1 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 7-95 
Tested By P. LLEWELLYNI\M Date 08-1 7-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

,cat 

TEST 
NO. 

_. 

59 
60 
61 
62 
63 
64 
65 
66 
67 

I IAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS REQUIREMENTS COMPACTION 

% of 
Madmum Dry 

Unit Weight 

~ 

Compaotion 
% 

95 
95 
90 
90 
90 
95 
95 
95 
95 

:ONFORMANCE 
INDICATED 

Hok 
Volumm 
cu. 11. 

Dry Unit 
Weight 

Ibf / cu. ft. 
3wnh  

% 
ID 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Momture 
% 

Moimture 
% of Dry 

Unit Weight 

7.8 
7.6 
6.4 
5.4 
5.9 
6.5 
6.7 
7.0 
6.3 

Optimum 
Moimture 

% 

7.5 
7.5 
1 .o 
1 .o 
1 .o 
7.5 
7.5 
7.5 
7.5 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

122.4 
122.9 
126.5 
124.3 
123.9 
121.6 
122.3 
122.0 
120.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

128.5 
128.5 
137.4 
137.4 
137.4 
128.5 
128.5 
128.5 
128.5 

95 
96 
92 
90 
90 
95 
95 
95 
94 

MATERIAL TESTED TEST LOCATION, HORIZONTAL 

STATION 6+ 00, 8' LEFT OF DAM CENTERLINE 
STATION 6+25, 10' RIGHT OF DAM CENTERLINE 
STATION 9 + 50, 130 LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 11 + 50, 140' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 12+00, 110' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 0 + 50, RIGHT OF OULET CENTERLINE 
STATION 1 + 00, RIGHT OF OUTLET CENTERLINE 
STATION 1 + 20, RIGHT OF OUTLET CENTERLINE 
STATION 4+ 00, 60' RIGHT OF CENTERLINE 

9 .o 
7.0 
1 .o 
1 .o 
1 .o 
1 .o 
2.0 
1 .o 
1 .o 

1070.0 
1069.0 
995.0 
995.0 
995.0 

1002.0 
1001 .o 
999.0 

1064.0 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

64 
65 
66 
67 

Comments: 49-52, 55-60 & 67 BID #9,/53 & 54 BID #6,/61-63 BID #10./64-66 BID#l3 
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE WOlCAnVE OF CONDITIONS MUNO AT THE EXACT LOCATION 
6 AN0 TlME OF TESTUG ONLY. THEABOM SERVICES AND REPORT WERE PERFORME0 

PURSUehlT TO M E  TERMS N O  CONDITIONS OF M E  CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFDfMEO UNDER THE AWROPAIATE 
STbNOARD OF CARE. WCLUOING ThE SKILL AND JUWMENT M A T  Is REASONABLY 
EXPECTED FROM SUAIIARLV SITUATED PROFESUONALg NO OTHER W U W ,  GUARPJJW 
OR REPRESENTATION. EXRIESS OR IMRIED. IS MLUOED OR YTENDEO. 

AMERICAN ASPHALT & GRADING (2) 

CORWIN ANDEREGG 
. -  _ .  - . -  - - .,A,." ?"P" nw CN C l  

REVIEWED BY 

-, . , ,  

- - .  - - -  - .  . .-%e n...*. fl' .. . 



STATION 11 +25, 125' LEFT OF DAM CENTERLINE 
STATION 11 + 20, 150' LEFT OF DAM CENTERLINE 
STATION 2+ SO, 20' LEFT OF DAM CENTERLINE 

STATION 4+ 00,20' RIGHT OF DAM CENTERLINE 
STATION 5 + 00,15' LEFT OF DAM CENTERLINE 
STATION 5+00, 6' RIGHT OF DAM CENTERLINE 
STATION 6+00,18' LEFT OF DAM CENTERLINE 
STATION 6+00,20' RIGHT OF DAM CENTERLINE 
STATION 10+00, 125' LEFT OF DAM CENTERLINE, STRIP DRAIN 

I 

STATION 4+oo, 229 RIGHT OF DAM CENTERLINE 

1005.0 
1077.0 
1070.0 
1073.0 
1068.0 
1071 .O 
1063.5 1 1066.5 

, 994.0 

EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ID' INVOICE NO. 

2 27450485 SAND WIQRAVEL, TRACE SILT STA 4+ 05. 15' RT OF CL 
3 27450450 DRAIN ROCK WMK MATERIALS 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 

7.5 128.5 D1557-C 
1 .o 137.4 04253-8 

MOISTURE,% WEIGHT, Ibf I cu. 11. 

Western 
Technologies 
Inc. 
T h e U W p e O p l e  

sine 1% 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 08-31-95 

Eventllnvoice No. 27450485 
Page 1 of 2 Job No. 2745JC249 

Authorized By WOODY THOMAS Date 08-1 6-95 
Tested By P. LLEWELLYNM Date 08-1 6-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM D3017 
Gauge - Make TROXLER Model 3430 dard Count: Unit Weight 3085 H 2 0  61 1 Serial No. 24742 St2 

LAB CHARACTERISTICS REQUIREMENTS COMPACTION I IN-PLACE CHARACTERISTICS - 
I M I a U O  

% - 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 - - 

I 

% of 
Maximum Dry Moisture 

Unit Weight 1 % 

-EST 
NO. 

- 
ID 

- 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 - - 

Hole 
Volume 
cu. 11. 

Mobture 
% of Dry 

Unit Weight 

3.7 
6.5 
7.2 
7.9 
8.4 
8.6 
7.8 
7.5 
7.2 
5.8 

Dry Unit 
Weight 

Ibf / ou. ft. 

123.3 
122.2 
124.4 
126.0 
122.0 
125.1 
123.1 
123.8 
121.6 
11 9.7 

Madmum Dry 
Unit Weight 
Ibf / cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 

Optimum 
Moirture 

96 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

i 

:ONFORMANCE 
INDICATED Compaction 

% 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

3 6  
37 
38 
39 
40 
41 
42 
43 
44 
45 - - 

lEST 
NO. - 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

9 6  
95 : 
97 
98 
95 
97 
96 
96 
95 
93 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

TEST LOCATION. HORIZONTAL MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 
SUBGRADE 

4.0 
7.0 

10.0 
9.0 

12.0 
2.5 
5.5 

Comments: 36,37, 4547 BID #6,/38,39, 4044, BID #9,/48 BID #lo, MAX RELATIVE 
DATUM TOPOGRAPHIC 

This engagement does PJOT include provision for W opinions, conclusions nor directions in regard to thls project. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (21 

/ ,  

TESTS REPORTED HEREH AAE HOlCATlVE OF CDNMTlONS FOUND AT THE EXACT LOCATION . . M D  M E  OF TESTING ONLY. THE ABOVE SERVlCES M D  REFWIT WERE PERFOWEO 
PURSUbNT TO THE TEFWS M D  CONDITIONS OF M E  CONTRACT BETWEEN WT AN0 

' CUENT. WT WMUWNTS M A T  THIS WAS PERMWED UNDER THE APPROPRIATE 
STbNDARD OF CAAE. U C L U O M  THE 5KIU bND JUDGMENT THAT IS RE&DNABLV 
EXRCTEO FROM WIlARLY SITUATE0 PROFESSKUI~.  NO OTHER WARRMTY, GUARANTY, 
OR REPRESENTATDN, EXPRESS OR WRIED. IS NCLUDED DA INTENDED. Nf 



Western 
Tmhnologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQ!!&lYpeople 
sirvc 1955 

TEST 
No. 

46 
47 
48 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIM, NV 89028 

Hola 
Volume 
cu. ft. 

Date of Report 08-31 -95 

Event/lnvoice No. 27450485 
Job No. 2745JC249 Page 2 of 2 

Authorized By WOODY THOMAS Date 08-1 6-95 
Tested By P. LLEWELLYNW Date 08-16-95 

Moisture Dry Unit 
% of Dry Weight Owraue 

Unit Weight Ibf I cu. ft. % 

6.6 122.5 0.0 
6.9 123.1 0.0 
5.0 125.9 0.0 

Client GREINER, INC., SOUTHWEST 
Project 
Location IAUGHLIN. NEVADA 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

I I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION 

Maximum Dry 

Ibf I cu. ft. 
IO Unit Weight 

2 128.5 
2 128.5 
3 137.4 

TEST 
NO. - 
46 
47 
48 

- 

I I I 

Optimum 
Moiature 

% 

7.5 
7.5 

% of 
Maximum Dry 

Unit Weight 

1.0 I 92 

TEST LOCATION, HORIZONTAL 

95 
96 

RETEST 45A 
STATION lO+50, 130' LEFT OF DAM CENTERLINE, STRIP DRAIN 
STATION 10+ 15, 70' LEFT OF DAM CENTERLINE, STRIP DRAIN 

TEST LOCAT 
ppmxlnata Fill 

Dapth, h. 

2 .o 

- ~ ~~ 

REQUIREMENTS 

Moisture 
% INDICATED 

95 YES 

!, VERTICAL 
Elevation 

994.0 
994.0 
999.0 

MATERIAL TESTED 

SUBGRADE 
SUBGRADE 
SUBBASE FILL 

Comments: 36,37,4547 BID #6,/38,39, 40-44, BID #9,/48 BID # lo ,  MAX RELATIVE 
* DATUM TOPOGRAPHIC 
This engagement does NOT include provision for WT opinions, conclusions nor directions In regard to this project. 

Distribution : 
, .  

CLIENT - (3) : ,  . 
AMERICAN ASPHALT e, GRADING (2) 

. - _  

' msrs wmnno HEREW *RE umcAnw OF c m m m  mwo AT M M*CT LOCAM 
, AND TWE OF TESTING ONLY. THEABOM SERVICES PHD REmRT WERE PERWRMEO 

WRSUPHT TO THE TERAS AN0 CONMTION8 OF THE CONTRACT BETWEEN WT bN0 
CUENT. WT WARRANTS THAT THIS WAS PERMFWEO UNDER THE AWROPFUATE 
STbNDAW OF CARE. NCLUMNO THE SKlU BNO JUDGMENT THAT IS R E W N A 8 L V  
CXRCTED FROM SILllUALV S N A E D  PROFESSIONbJS. NO OTHER WARRINTV, GUARANR 
OR REPRESENTATION, EXPRESS OR IMPUEO. W WCLUOED OR HTENDED. 



Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

anc. 
The Qdib People 

S i e  1955 

I 

35 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

I I I 

I 4.2 I 124.5 I 0.0 

Date of Report 08-31-95 

Event/lnvoice No. 27450450-5 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date 08-1 5-95 
Tested By P. LLEWELLYNlWT Date 08-1 5-95 

- 
OPTIMUM MAXIMUM DRY UNIT TEST 

MOISTURE,% WEIGHT. Ibf / CY. ft. EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL LAB ID' INVOICE NO. 

3 27450450 DRAIN ROCK WMK MATERIALS 1 .o 137.4 D4253-B 

Client GREINER, INC., SOUTHWEST 
Project 
Location IAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weiaht : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
auae : Make TROXLER Model 341 1 B Serial No. 12873 

IN-PLACE CHARACTERISTICS 

- - 
TEST 
NO. 

3 5  

Standard Count: Unit Weight 2709 HzO 626 
LAB CHARACTERISTICS 

ID 1 Maximum Dry Optimum 
Unit Weight 1 M o i s p  
Ibf / cu. ft. 

TEST LOCATION. HORIZONTAL 

STATION 11 + 30, DRAlN ROCK FILL AT DAM EMBANKMENT 

REQUIREMENTS COMPACTION I 

Maximum Dry Moirture I ComkNl.otion CONFORMANCE INDICATED Unit Weight 

9 1  

TEST LOCATI 
,proaimate Fill 

Depth. h. 

1 .o 

I 
I, VERTICAL I 

MATERIAL TESTED 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: BID #10  
DATUM TOPOGRAPHIC 

This engagement does NOT include provision for WT opinions, conclusions nor directions in regard to this project. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS R E r n R m  HEREN ARE W o m n a  OF CONMIIONS MUND AT THE EXACT L O C A ~ N  
MI0 TIME OF TESTING ONLY. THEABOVE SERVICES MID REPORT WERE PERMRMED 
AJRSWNT TO THE TEmS AND CONDITIONS OF THE CONTRMT BETWEEN W T  M I D  
CUENT. WT W A R W T S  THAT THIS WAS R R M R M E O  UNDER THE APPROPRIATE 
STMIDARD OF CARE, INCLUDING THE SKI11 AND JUDGMENT THAT IS REbSONAbLV 
EXPECTED FROM SIMILARLY SITUATED RIOFESSONU. NO OTHER WARFUWTV. G U W T V .  
OR REPRESENTATION. EXRtESS OR IMFUED, IS HCLUOED OR NTENDED. 

CORWIN ANDEREGG 
. - -  

REVIEWED BY 
WmNFl7mDYilNrtTcl 

_ .  - _ _  _. - -  - 



Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS TheW-typeoPle 
s i  1955 

(FIELD DENSITY) 

TEST 
No. 

27 
28 
29 
30 
31 
32 
33 
34 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, N V  89028 

Hob 
Volume 
cu. It. 

Date of Report 08-31-95 

Eventllnvoicc No. 27450450-4 
Job No. 2745JC249 Page 1 of 1 

Authorized By WOODY THOMAS Date 08-14-95 
. Tested By P. LLEWELLYNM Date 08-14-95 

Moi tu re  
% of Dry 

Unit Weight 

5.6 
7.3 
5.2 
3.5 
6.2 
6.6 
4.9 
6.4 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, N N A D A  
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3155 H20 616 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

Dry Unit 
Weight Ownizo 

Ibf I cu. ft. % 

121.7 0.0 
119.4 0.0 
116.9 0.0 
121.5 0.0 
121.7 0.0 
122.2 0.0 
124.1 0.0 
131.2 0.0 

I IN-PLACE CHARACTERISTICS 

ID 

2 
2 
2 
2 
2 
2 
2 
3 

Maxhnum Dry 
Unit Weight 
Ibf I cu. ft. 

128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
128.5 
137.4 

TEST LOCATION. HORIZONTAL 

27 STATION 10+50,20' LEFT OF CENTERLINE 
28 STATION l0+30,  65' LEFT OF CENTERLINE 
29 STATION 1 1 + 30, 85' LEFT OF CENTERLINE 
30 RETEST29A 
31 RETEST28A 
32 
33 
34 

STATION 3+ 10, 10' RIGHT OF CENTERLINE 
STATION 5 + 00, 12' RIGHT OF CENTERLINE 
STATION 5 + 50,12' LEFT OF CENTERLINE 

1 I 

TEST LOCATION, VERTICAL 
APPmxinUtm Fill ~ l a v o ~ o n  MATERIAL TESTED 

Dapth, ft. 

1000.0 SUBGRADE 
995.0 SUBGRADE 
995.0 SUBGRADE 
995.0 SUBGRADE 
995.0 SUBGRADE 

1072.0 SUBBASE FILL 
1067.0 SUBBASE FILL 
1063.0 SUBBASE FILL 

I 

LA6 CHARACTERISTICS 1 COMPACTION I REQUIREMENTS 

I I I I 

CompHIlion CDNFORMANCI 
INDICATED I % Unit Weight I %  Moiaturo 1 %  Optimum % o f  

Moioture Maximum Dry 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE,% WEIGHT, Ibf / cu. tt. 

EVENTI DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 
ID' INVOICE NO. 

2 27450485 SAND WIGRAVEL. TRACE SILT STA 4+05, 15' RT OF CL 7.5 128.5 
3 27460460 DRAIN ROCK WMK MATERIALS 1 .o 137.4 

-7 7.5 

1 .o 

TEST METHOD 

D1557-C 
D4253-8 

95 
93 
91 
95 
95 
95 
97 
95 r 95 YES 

95 NO 
95 NO 
95 YES 
95 YES 
95 YES 
95 YES 
90 YES 

YES 
NO 
NO 
YES 
YES 
YES 
YES 
YES 

Comments: 27-31 BID #6,/32 81 33 BID #9,/34 BID # lo  
DATUM TOPOGRAPHIC 

This engagement does NOf include provision for WT opinions, conclusions nor directions in regard to this project. 
I 

TESTS Nmflno HEREIN ARE IyMcAnvE OF cma7U)EIS FOUND AT WE EXACT LOCAWC 

. RIWPHT TO ME TEW AND cmwnws OF ME CONTRACT BETWEEN WT mc 
CUFNT WT w-TS THAT MIS WAS RRFOIMEO U N M n  ME AFWIOFWATI OS- sTpNouID OF c m ,  wLuntw 1% w u  mo JuDoumT WAT u wpsoNAw\ flf OR w m m i A w .  ExpREss on M m E o .  Is wxuwn on wTpu)Eo. 

Distribution : CLIENT - (3) ' (  

AND TME OF TESTWQ ONLV THEABOM SEfMCE5 AND REPORT WERE PTRFOFiMED 

e 
AMERICAN ASPHALT & GRADING &I % 

' 
EXPECTED FROM WI lAf ILY SlTVATW PROFESSWWILS NO OTHER WAFUIMTI, GUARANN 



Western 
Technologies Bullhead City, Arizona 86442 

1 5 1  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

The People 
s i  1955 

Mobture 
% of Dry 

Unit Weight 

9.3 
8.6 
4.1 

Client GREINER, INC., SOUTHWEST 
ATTK: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Dry Unit 
Weight Oversize ID 

Ibf / cu. ft. % 

127.5 0.0 3 
123.9 0.0 3 
124.6 0.0 3 

Date of Report 08-31 -95 

Event/lr,voice No. 27450450-3 
Authorized By W. THOMAS 

Job No. 2745JC249 Page 1 of 1 

Date 08-1 1-95 
Tested By P. LLEWELLYN Date 08-1 1-95 

TEST LOCATION, VERTICAL 

~ ~ ~ ~ h ,  h. Elevation 

24 RETEST22A 1 .o 990.0 
2'5 OUTLET WORKS, STA. 3+75  1 .o 991 .O 
26 DAM EMBANKMENT, STA.5+30, 50' LEFT OF CENTERLINE 1 .O 1060.0 

Appmximats Fill TEST LOCATION, HORIZONTAL 
TEST 
NO. 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weiaht : ASTM D2922 

HIKO'SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

MATERIAL TESTED 

SUBBASE FILL 
SUBBASE FILL 
SUBBASE FILL 

auoe : Make TROXLER M o d e l 3 4 3 0  Serial No. 24742 Standard Count: Unit Weight 3155 H 2 0  616 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT 
MOISTURE,% WEIGHT, Ibf / cu. ft. 

EVENTI DESCRIPTION OF MATERIAL SOURCE OF MATERIAL LAB ID' INVOICE NO. - 
3 27450450 DRAIN ROCK WMK MATERIALS 1 .o 137.4 

IN-PLACE CHARACTERISTICS I LAB CHARACTERISTICS 

TEST 
NO. 

24 
25 
26 

Hole 
Volume 
cu. ft. 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

137.4 
137.4 
137.4 

Optimum 
Moisture 

% 

1 .o 
1 .o 
1 .o 

COMPACTION REQUIREMENTS 

Compaction Moisture 
Unit Weight 

93 90 
90 90 

ONFORMANCI 
INDICATED 

YES 
YES 
YES 

TEST METHOD I 
D4253-B 

This engagement does NOT include provision for W opinions, conclusions nor directions in regard to this project. e 
Distribution : CLIENT - (3) 

AMERICAN ASPHALT & GRADING (2) 
- . - ._ - _- . . . .. . . .- . .. -- . EXPECTED FROM SIMI~LVSINATED PROFESSIONALS. NO OTHER WMRANTV. GUARANTY, 

OR REPRESENTAllON, EXPRESS OR WRIED. I9 INCLUDED OR INTENDED. 

CORWIN ANDEREGG 
__. . _ _  - 

REVIEWED BY 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

FIELD UNIT WEIGHT TESTS TheW~peOp le  
since 1955 

TEST LOCATION, HORIZONTAL TEST 
NO. 

18 RETEST 13A 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

TEST LOCATION, VERTICAL 
Appmxinatm Fill MATERIAL TESTED om,,,,, h, Elevation 

I 1063.0 SUBGRADE 

Date of Report 08-31-95 

Eventllnvoice No. 27450450-2 
Authorized By W. THOMAS 

Job No. 2745JC249 Page 1 of 1 

Date 08-10-95 
Date 08-10-95 Tested By P. LLEWELLYN 

1 .o 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

1063.0 SUBGRADE 
1083.0 SUBGRADE 
1077.0 SUBGRADE 

1077.0 SUBGRADE 
990.0 SUBBASE FILL 

Gauge : Make TROXLER Model 3430 

7 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf / cu. F t .  DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ 

LAB ID' INVOICE NO. 

2 27450485 SAND W/QRAVEL, TRACE SILT STA 4+05,15'  UT OF CL 7.5 128.5 D1557-C 
D4253-8 

1 27450450 SAND WlSlLT & FEW QRAVEL OUTLET WORK TRENCH 7.5 132.0 D1557-8 
3 27450450 DRAIN ROCK WMK MATERIALS 1 .o 137.4 

I IN-PLACE CHARACTERISTICS 

cu. ft. 

18 
19 
20 
21 
22 
23 

~~ 

Momtura 
% of Dry 

Unit Weigh! 

7.8 
5.3 
6.5 
5.9 
1.7 
5.1 

~ 

Dry Unit 
Weight 

IbF I cu. Ft. 

123.8 
123.8 
123.3 
119.6 
1 18.4 
128.4 

- 
)wraiza 

% 
- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Serial No. 24742 St: 
LAB CHARACTERISTICS - 

ID 

- 
2 
2 
2 
2 
3 
1 

Madmum Dry 
Unit Weight 
Ibf / cu. Ft. 

128.5 
128.5 
128.5 
128.5 
137.4 
132.0 

Optimum 
Moisture 

% 

7.5 
7.5 
7.5 
7.5 
1 .o 
7.5 

dard Count: Unit Weight 31 55 H 2 0  61 6 
COMPACTION I REQUIREMENTS 

Maximum Dry Moisture 
Unit Weight 

96 
96 
96 
93 
86 
97 

Compaction 
% 

95 
95 
95 
95 
95 
95 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
NO 
NO 
YES 

19 
20 
21 
22 
23 

RETEST 138 
STATION 0+20, 15' RIGHT OF CENTERLINE 
STATION 1 + 05, 10' RIGHT OF CENTERLINE 
DRAIN ROCK, STATION 3+45, 5' RIGHT OF CENTERLINE 
RETEST Z1A 

1 
TESTS REPORTED HEREIN AAE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCAnON 

q W D  TIME OF TEsrwo ONLY THEABOM SERVICES AND w o R T  WERE PERFORMED 
PURSUPNT ro THE TEms CONMTIONS OF ME CONTRACT BETWEEN WT MD AMERICAN ASPHALT & GRADING 
CUENT WT WbRR4NTS THAT THffi W 6 9  RRF(If?dEO W E R  THE *PPW)PR(ATE 
STPNDARD OF CARL, INCLUDING THE SKILL PND JUDGMENT THAT 19 REASONABLY 
EXPECTED FROM S I M I ~ V  SITUATED PROFESSIONALS NO OTHER W A R W T Y .  G U W T Y .  

" 
Distribution : CLIENT - (3) 

c I\'! I ?< ti:, 1 i\l C P R  REPRESENTATION. EXPRESS OR IMPUED, IS HCLUDED OR WTENDED. 

REVIEWED BY CORWIN ANDEREGG 



FULL TIME - 
SOIL / AGGREGATE FIELD UNIT WEIGHT TESTS 

. .: 

h p r h  of Fill I 1' 1 '  
Probe Depth (@* 

'Oenriv Ratio ,' I 

P 
t 
7 ' L3) Count Average 
T 

Counts 

(81 WetWeiahtof  +No. 4Material 

~~ ~ 

T k o .  -LabMaxirnum Unir Weight &Optimum Moirrure 
I 

Oprimum Moisture (Cab). % of Dv Unitweight I I I 

11. 100% ninimurntequired 18. 
12. 95% minimum reauired 
13, 80% minimum rewired 
14. -minimum rewired 
15. Saecificetion Unknown 
16. Moisrure Specificerion 
17. Test Locarions Shown on 

A. Srrucrure Backfill 
5. Trench Backfill 
6. Pipe Bedding 
7. Embankment Fiil 

9 .  Above Footing Bottom 

L' 

8 .  Bdow Footing earram Accompanyipg $ire Plat7 



Western Technologies Bullhead City, Arizona 86442 

The Q&y People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 lnc. 

Since 1955 

LABORATORY REPORT I 
Client 20449 Job No. - _ " _ _  2 745 JC249 --- -- 

27450450 - I .i 
Gfeiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Arizona 89028 Date of Report 

Reviewed By - 

Lab./lnvoice No. 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 
I-- _ _ _ _ _ I  

Project 

Location _ _  _____ - Laughlin, Nevada 

Material/Specirnen Drainage - - Rock _. - a)Q .ypb?h?- "Sampled By -_l__l___ll- P. Llewellyn/WT I-_-^-I--- Date I 08/01/95 -_-- --- 

Source _ _ _  WMK -_- Materials _- - - I - I -- Submitted By -___ P. _ _  Llewellyn/WT Date - 08/01 /95 - .- 
- - - _ _  . I I_ Date __ 08/01/95 -_ - _ _ _  - _  Authorized By. K*. Smith Test Procedure--- ASTM . . D4253 

.. _ _ _  _. - I 

RESULTS 

Relative Density 

Minimum Density, PCF 106.2 

Maximum Density, PCF 137.4 

GREINER, INC, 

e Copiesto: ClientlKen Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 



c 
.............. . .  __ . . . .  

............. ........... . - - . __ .... - ...... 
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L A B O R A T O R Y  R E P O R T  Western 
Te&nologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

( 5 2 0 )  758-0378 fax 758-1666 

* Q d ! ! m k  PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

20024 Job No. 2745JC090 

Lab/lnvoice No. 27450427 WMK Materials 
Poet Office Box 31 
Bullhead C i t y ,  Arizona 66430 D a t e d  Report,. o8/01/g5 

Reviewed By 

Project Quality Contro l  Testing PO #1109095 

location Bullhead C i t y ,  Arizona Sampled By Client  oak, 07/31/95 

Type of Aggregate Drain Rock . SubmitkdBy Client Date 07/31/95 

Source Of Aggregate - WMK Materials Authorized BY B. SwartzmadWMK Dale 07/31/95 

Sieve Size 

SIEVEANALYSIS-ASTMC136- 

Accumulat,,,e Ye PaMing Specificadon rest 

Fineness Modulus 

Result Specification Tesr Standard 

C? 25- 

1 In. 

314 in. 

4 in. 

3 in. 

2 in. 

1 112In. 

1 1/8in. 

100 100 

79 40-80 

No. 10 

NQ. 16 

No. 3 0  

Ory Rodded Unit Wclght, pcf 

Lightweight Pieces, % 

Clay Lumps and Friable Pattides 

.- 

No. 40 

No. 50 

C29- 

C123- 

C142- 

EST QANDARDS ARL ASTM UNLESS OTHERWISE NOTED. 

Sand Equivalent Value 

% Wear, Rcvalutlons 

C2419- 

C131- 

Resistance 
To 

Abrasion 

~~ 

Organic Impurlties 

~ 

%Wear, S O 0  Revolutlans Grading 

%Wear, Revolutions c535- 

X Wear, 1000 Revalutlons Grading 

I C40- 

112 in, 

318 in. 

114 in, 

No. 4 

No. 8 

30 20-50 

16 10-30 

11 5-25 

Scratch Hardness, Ye By: Weight I Count 

Fractured Faces, % By; Weight I Count 

Liquid Limit I Plastlcity Index 

Cleanness Value 

I I C235- __ 
I I 
I I 0424- 

Calif. 227- 

Moi I t ure 
Density 

Relations 

Maximum Dry Density, p d  

Optimum Moisture, % 

Method 

Absorption, 56 

Apparent 

Client/Bob Swartzman ( 2 )  



L A B O R A T O R Y  R E P O R T  

Test Result Specification 

Fineness Modulus 

Dry Rodded Unit Weight, p d  

Lightweight Pieces, %' 

Clay Lumps and Friable Particles 

Organic Impurities - 
Sand Equivalent Value 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Test Standard 

c12.5- 

C29- 

C123- 

C142- 

C40- 

C2419- 

TheQGty People 

20449 

PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

112 in. 

318 in. 

2745JC249 Job No. 

~ ~~ 

6 2  % Wear, Revolutions C131- 

Resistance %Wear, 500 Revolutions Grading 
To 5 1  

35 Abrasion 0% Wear, Revolutions c.535- 

27 20-50 Yo Wear, 1000 Revolutions Grading 

No. 4 10 10-30 Fractured Faces, % By: Weight I Count I I 

I 1  I I I I 

114 in. 1 14 I 11 Scratch Hardness, % By: Weight I Count 1 I I I C235- 

No. 8 

No. 10 

6 5-25 Liquid Limit I Plasticity Index I I D424- 

Calif. 227- h Cleanness Value 

No. 16 

No. 30 

5 

4 
Moisture 
Density 

Relations 
No. 50 I 

Maximum Dry Density, p d  

Optimum Moisture, %O 

Method 0 AASHTO T180- 

Absorption, % 

D698 
0 D1557- 
0 AASHTOT99- No. 40 

Bulk (SSD) 

Apparent Finer Than 200 
ASTM C117- 

4 

-s To: Clien t /Ken S m i t h  ( 3 )  
CEWpt) 



6" Rip Rap 



n r I 

Sieve Size Accumulat,ve 70 Passing Specification 

4 in. 

1 A B 0  R A T 0  R Y R E  P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQg&typeoPle PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

2745JC232 

274506 18 

Inc. 

20287 Job No. 
American Asphalt C Grading 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Hiko Springs Detention Basin (CCBC Bid 13476-94) 

Lab/ lnwice No. 

Project 

Location Laughlin, Nevada ~ ~ ~ ~ l d ~ ~  P. Llewellyn/WT D~~ 10 /24 /95  

TypeofAggregate Rip Rap Submit& B~ P. Llewellyn/WT ~~w 10 /24 /95  

Source of Aggregate Native Ion it e Authorized By w* Phelps/AAG ~~k 10 /24 /95  

Test Result 

Fineness Modulus 
, ,  Dry Rodded Unit Weight, p d  / ,  , 

3 in. 

2 in. 

Lightweight Pieces, YO 

Clay Lumps and Friable Particles 

I 1 112in. I I II Organic Impurities I 
1 118in. 

Soecifiation I TestStandad I 

Sand Equivalent Value 

I C125- I 

1 in. 

314 in. 

C142- --tc1Ii 
Yo Wear, Revolutions 

Resistance - %Wear, 500 Revolutions 29 40 

112 in. 

318 in. 

To 
Abrasion Yo Wear, Revolutions 

%Wear, 1000 Revolutions 

114 in. 

No. 4 

C2419- 

- ~~~ 

Scratch Hardness, % By: Weight I Count I I C23.5- 

Fractured Faces, 9'0 By: Weight I Count I I 

C131- 

Grading 

Liquid Limit I Plasticity Index 

Cleanness Value 

c535- 

Grading 

I I 0424- 

Calif. 227- 

I II 

Moisture 
Density 

Relations 
No. SO 

Specific 
Gravity 

I I li 

Maximum Dry Density, p d  

Optimum Moisture, % 

Method I 

0 0698 
0 D15.57- 

AASHTOT99- u AASHTOT180- 

Absorption, YO 

Bulk (Dry) C127- 
~ 0 C128- 

Greiner, Inc., Southwest/Ken Smith ( 3 )  

NOV 3 1995 

GREINER, INC. 



i i 



RCC Belt Cuts 



Sieve Size Accumulative % Passing Specification Test Result Specification Test Standard 

fineness Modulus c125- 

No. 16 

No. 30 

No. 40 

No. 50 

No. 100 

No.200 

Copies TO: Client (2)  
Greiner, Inc., SouthwestlKen Smith (3) 

19 13-25 Moisture Content, %, Blend 2 . 1  
11 Maximum Dry Density, p d  0 0698 

9 Density Optimum Moisture, '/o 

Relations 0 AASHTO T130- 7 5-15 Method 

5 Absorption, YO 

3.5  3-10 Specific Bulk (Dv) 0 C127- 
0 C128- 

Moisture e D1557- 
0 AASHTOT99- 

C ravi t y 
Bulk (SSD)  

I I 
FinerThan 200 
ASTM C117- 

I 

Apparrnt I 



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES O F  AGGREGATES TheQdityPeople 

2745JC249 s i  1955 
job No. 

Inc. 

ient 20449 

I 1 
Finer Than 200 
ASTM C117- 

2746006 1 Greiner, Inc., Southwest Lab/lnvoice NO. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 
Location Lauphlin, Nevada ~ ~ ~ ~ l ~ d ~ ~  P. LlewellydWT ~ ~ t e  02/21/96 

TypeofAggregate Roller Compacted Concrete Submitted B~ w. Selseth/WT Date 02/21/96 

SourceofAggregate Belt Cut AuthorizdBy K '  Smith ~ ~ t e  02/21/96 

I 

Apparent 

SIEVE ANALYSIS- ASTM C136- TEST STANDARDS ARE ASFM UNLESS OTHERWISE NOTED. 

AASHTO T99- 

Copies To: Client (3) 
American Asphalt h Grading/Wayne Phelps (2) 

* Does not meet specification requirements 

319(10/92) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 
PHYSICAL PROPERTIES OF AGGREGATS 

27455C232 
Since 1955 

20287 job No. 

Sieve Size Accumulat,ve YO Passing Specification 

4 in. 

American Asphalt & Grading 
3624 G o l f i e l d  S t r e e t  
Nor th  L a s  Vegas,  Nevada 89030 

Test Result Specification Test Standard 

fineness Modulus C125- 

Dry Rodded Unit Weight, p d  C29- 

Lab/lnvoice No. 27460046 

Lightweight Pieces, O/O 

Clay Lumps and Friable Particles 

Organic Impurities 

Sand Equivalent Value 

To Wear, Revolutions 

Resistance % Wear, 500 Revolutions 

Abrasion o/o Wear, Revolutions 

To Wear, 1000 Revolutions 

To 

Scratch Hardness, % By: Weight I Count 

Project Hiko S p r i n g  D e t e n t i o n  B a s i n  (CCBD Bid 83476-94)  

Location Laugh l in ,  Nevada Sampled By P. Llewellyn/WT Date 0 2 / 2 0 / 9 6  

Type of Aggregate RO 1 l e r  Compac t e d Conc r e t e Submitted By P. Llewel lydWT Date 0 2 / 2 0 / 9 6  

SourceofAggregate Cut Authorized By PhelPs Date 0 2 / 2 0 / 9 6  

Ct 23- 

C142- 

C40- 

C2419- 

C131- 

Grading 

c535- 

Grading 

I I C235- 

No. 4 

No. 8 

No. 10 

No. 16 

No. 30 

No. 40 

No. 50 

~ 

44 35-47 Fractured Faces, Yo By: Weight I Count I I 
31 24-36 Liquid Limit I Plasticity Index I I D424- 

28 Cleanness Value Calif. 227- 

20 13-25 M o i s t u r e  C o n t e n t ,  %, Blend 1 . 5  

1 2  Maximum Dry Density, p d  0 0698 

9 Density Optimum Moisture, YO 

7 5-15 Method 

Moisture ' 0 D1557- 

Relations 0 MHTOT99-  
0 AASHTOT180- 

No. 100 

no.200 

Finer Than 200 
ASTM C117- 

~ 

5 Absorption, O h  

3 . 6  3-10 Specific Bulk (Dv) 0 C127- 
Gravity 0 C128- 

Bulk (SSD) 

Apparent 

Copies To: C l i e n t  ( 2 )  
G r e i n e r ,  I n c . ,  Southwest /Ken Smi th  ( 3 )  OJ 
* Does no t  meet s p e c i f i c a t i o n  r e q u i r e m e n t s  



L A 8 0  R A T 0  R Y R E  PORT 
Western 
Technologies Bullhead City, Arizona 86442 

"'heQg&tyPeople PHYSICAL PROPERTIES OF AGGREGATES 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
2745 JC249 

lnc. 

nt 20449 Job No. 
Greiner, Inc. ,  Southwest Labllnvoice No. 27460061 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Dateof Report . 02/20/96 - 

Reviewed By 

Project Hiko Springs Wash Detention Basin (CCBD Bid 13476-94) 
Location Laughlin, Nevada Sampled B~ P. Llewellyn/WT ~~k 02 /  16/96 

Type of Aggregate Ro lle r Compac t e d Conc r e t e Submitted By * l3OWenIWT Date 0 2 / 1 6 / 9 6  

SourceofAggregate Belt Cut Authorized By K s  Smith Date 0 2 / 1 6 / 9 6  

SIEVE ANALYSIS - ASTM C136- TEST n A N D A R D S  ARE ASTM UNLESS OTHERWISE NOTED. 

Copies To: Client (3) 
American Asphalt & Grading/Wayne Phelps (2) 

i '.\ 10 1996 
* Does not meet specification requirements 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

~ e ~ ~ ~ p l e  PHYSICAL PROPERTIES OF AGGREGATES 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

S h e  1955 
2745JC232 

Inc. 

20287 Job No. 

Sieve Size Accumulat,ve 9" Passing Specification Test Result Specification 

Fineness Modulus 

Dry Rodded Unit Weight, p d  4 in. 

3 in. Lightweight Pieces, % 

2 in. Clay LumDs and Friable Particles 

Lab/lnvoice No. 27460°46 American Asphalt C Grading 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 Date of Report 021 2 0 / 9 6  

Reviewed By 

Project 

Location Laughlin, Nevada Sampled By p. Llewellyn/WT Date 02/15/96 

Hiko Springs Detention Basin (CCBD Bid 13476-94) 

Test Standard 

c12s- 

C29- 

C123- 

C142- 

SourceofAggregate Cut Authorized By w. Phelps 

1 118in. 

1 in. 

314 in. 

112 in. 

3J8 in. 

~ ~ 

Sand Equivalent Value C2419- 

86 %Wear, Revolutions C131- 

73* 58-72 Resistance %Wear, 500 Revolutions Grading 
To 

58 Abrasion Yo Wear, Revolutions Cf35- 

Grading 52 45-57 %Wear, 1000 Revolutions 

I I 1 c40- I I 1 1/2in. I 100 I 100 1 1  Organic Impurities 

114 in. 

No. 4 

~ ~ 

45 Scratch Hardness, % By: Weight I Count I I C235- 

42 35-47 Fractured Faces, Yo By: Weight I Count I I 
No. 8 

No. 10 

29 24-36 Liquid Limit I Plasticity Index I I 0424- 

27 Cleanness Value Calif. 227- 

Moisture 

Moisture 
Density 

~~ 

Maximum Dry Density, p d  

Optimum Moisture, O/O 

Method 

Absorption, % 

Bulk (Dry) 

Bulk(SSD) 

Armarent 

11 Relations 
No. 50 1 7  I 5-15 

0 D698 
0 D1557- 
0 AASHTOT99- 

AASHTOT180- 

0 (327- 
0 C128- 

I 

Specific 
Gravity 

I I 

Finer Than 200 
ASTM C117- 

Content, %, Blend I 1.9 1 I I 

. .  I I 1 *= EIVEb 
Client (2) 
Greinger, Inc., Southwest/Ken Smith (3) 

Copies To: 

* Does not meet specification requirements 

19 (1 0/92) 



Western 
Technologies 
Inc. 
The Wd.y People 

20449 
Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

L A B O R A T O R Y  R E P O R T  I 
2745JC249 Job No. 

Greiner, Inc., Southwest Lab/lnvwiceNo. 27460061 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report 0 2 /  6 / 9 6  

Reviewed By 

Project 

Location Laughlin, Nevada Sampled By P. Llewellyn/WT Date 0 2 / 1 4 / 9 6  

Typeof Aggregate Roller Compacted Aggregate Sub,,,itMBy P. LlewellydWT ~ ~ t e  0 2 / 1 4 / 9 6  

Hiko Sprimgs Wash Detention Basin (CCBD Bid 6 3 4 7 6 - 9 4 )  

Source OfAggregate Belt Cut AuthorizedBy K. Smith Date 0 2 / 1 4 / 9 6  

SIEVE ANALYSIS-ASTMC136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

American Asphalt & Grading/Wayne Phelps (2) 

* Does not meet specification requirements 
GREINEW, lNc, 

31 9 ( 1  OB21 



L A B O R A T O R Y  R E P O R T  
Western 
Tahnolwjes Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
Y m e m t y b p l e  PHYSICAL PROPERTIES OF AGGREGATES 

Since 1955 
20287 2745 JC232 job No. 
American Asphalt C Grading Lab/lnvoice No. 27460046 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Project 
Location Laughlin, Nevada Sampled By P. Llewellyn/WT Date 02/13/96 

Hiko Springs Detention Basin (CCBD Bid t3476-94) 

~ ~ ~ ~ f A ~ ~ ~ ~ t e  Roller Compacted Concrete SubmitkdBy P. Llewellyn/WT Date 02/13/96 

Source of Aggregate Belt Cut Authorized By Date 02/13/96 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

yo Passing Test Result Specification Test Standard ccumulat,ve Specification 

4 in. 

3 in. 

2 in. 

1 112in. 100 100 

Liquid Limit I Plasticity Index 

Cleanness Value Calif. 227- 

Moisture Content, %, Blend 1.4 

Maximum Dry Density, p d  0 0698 

0 M H T O T 9 9 -  
0 AASHTOT180- 

Moisture 0 D1.557- 
Density Optimum Moisture, 96 

Relations 

- 
~ 

Method 

Absorption, O/O 

Specific Bulk (W) 0 C127- 
Gravity C128- . 

Bulk (SSD) 

Apparent 

Client (2) 
Greiner, Inc., Southwest/Ken Smith (3) i"""'"' 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQudiWPeople 
Smce 1955 PHYSICAL PROPERTIES OF AGGREGATES 

I I 
Finer Than 200 
ASTM C117- 

Client 20449 

I 

Apparent 

2745JC249 Job No. 
Greiner, Inc., Southwest Lab/lnvoice No. 27 46006 1 
3 6 5 0  S o u t h  P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 8 9 0 2 8  - DateofReport 

Reviewed By 

Project 
Location L a u g h l i n ,  Nevada Sampled B~ .pa Llewellyn/WT Date 0 2 / 1 2 / 9 6  

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid 1 3 4 7 6 - 9 4 )  

TypeofAggregate R o l l e r  Compacted Concre t e  Submitted By w. S e l s e  th/WT Date 0 2 / 1 2 / 9 6  

Source of Aggrega te AuthorizedBy K* Smith Date 0 2 / 1 2 / 9 6  Be 1 t Cut 
SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

93 Sand Equivalent Value C2419- 1 - 1 / 4  
1 in. 84 96 Wear, Revolutions C131- 

‘ e - o p i e r  To: C l i e n t  ( 3 )  
American A s p h a l t  6 GradingIWayne P h e l p s  ( 2 )  



American Asphalt & Grading Lab/lnvoice NO. 27460046 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Hiko Springs Detention Basin (CCBD Bid #3476-94) Project 

Location Laughlin, Nevada Sampled By p .  Llewellyn/m Date 02/08/96 

Type of Aggregate Roller Compacted Concrete Submitted By R. Nickerson/WT Date 02/08/96 

Source of Aggregate Belt Cut Authorized By Phelps Date 02/08/96 . 

SIEVEANALYSIS-ASTMC136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

oCopierTo: 

GREINER, IM, 
31 9 (1 01921 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The W-ty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES OF  AGGREGATES 

2745JC249 S i t e  1955 
Job No. 

Inc. 

lient 20449  
Greiner, Inc., Southwest Lab/ Invoice No. 2746002 1 
3 6 5 0  South Pointe Circle, Suite 203  
Laughlin, Nevada 89028 

Project 

Location Laughlin , Nevada Sampled By p. Llewellyn/WT Date 0 2 / 0 7 / 9 6  

Type of Aggregate Roller Compacted Concrete Submitted BY J Waddell/WT Date 0 2 / 0 7 / 9 6  

Source of Aggregate American Asphalt & Grading AuthorizedBy K* Smith Date 0 2 / 0 7 / 9 6  

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

I N0.4 I 42 I - 3 5 - 4 7  Fractured Faces, YO By: Weight I Count I I I I I I I1 I I 

No. 8 I 28 1 24-36 11 Liquid Limit I Plasticity Index I I I 0424- 

Cleanness Value Calif. 227- 

Moisture Content, %, Blend 1 . 9  

Maximum Dry Density, p d  0 0698 

0 AASHTOT99- 
0 AASHTOT180- 

Moisture 0 01557-  
Density Optimum Moisture, % 

Re1 ations 

' 

Met hod 

Absorption, YO 

Specific Bulk (Dry) 0 C127- 
Gravity C128- ' 

Bulk (SSD) I I I 

Finer Than 200 Apparent ASTM C117- 

Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 
* Does not meet specification requirements ecopier To: 

GREINER, D@, 



L A B O R A T O R Y  R E P O R T  

Western 
Twhnologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES OF AGGREGATES 

TheQu&typeoP~e 
Inc. 

Since 1955 2 7 45 JC2 32 Job No. 

Lab/lnvoice No. 27460046 
0 2 / 0 7 / 9 6  

20287 
American Asphalt 6 Grading 
3624  Goldfield Street 
North Las Vegas, Nevada 8 9 0 3 0  DateofReport . . 

Reviewed By 

Project 

Location 

Type of Aggregate Roller Compac t ed Concrete Submitted By W. Selseth/WT Date 

Source of Aggregate Cut 

Hiko Springs Detention Basin (CCBD Bid # 3 4 7 6 - 9 4 )  

Laughlin, Nevada Sampled By P. Llewellyn/WT Date 0 2 / 0 6 / 9 6  

0 2 / 0 6 / 9 6  

Authorized By W. Phelps Date 0 2 / 0 6 / 9 6  

- ~~ 

No. 16 20 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

~ ~~ ~~ 

13-25 1(Moisture Content, 2 ,  Blind I 1.7 

_ _  ~~~~~ ~- ~ 

No. 100 6 

No.200 4 . 2  3-  10 Specific 
C ravit y 

Finer Than 200 
ASTM C117- 

Maximum Dry Density, p d  

0 AASHTOT99- 
0 AASHTOT180- 

Relations 
Method 

Absorption, % 

B u l k ( D ~ )  c] C127- 
0 C128- 

Bulk (SSD) 

Apparent 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) jopierTo: 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The(?uj&typeOple PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

2745JC249 

27460021  
Job No. 20449 

Greiner, Inc., Southwest Lab/ Invoice No. 
3650  Sou th  P o i n t e  C i r c l e ,  S u i t e  203  
L a u g h l i n ,  Nevada 8 9 0 2 8  

Project 

Location L a u g h l i n ,  Nevada Sampled By P. Llewe l lydWT Date 0 2 / 0 5 / 9 6  

Type of Aggregate Ro 1 l e  r Compac t ed Concre t e Submitted By W. Selseth/WT Date  0 2 / 0 5 / 9 6  

Source OfAggregate B e l t  Cut AuthorizedBy Smith Date 0 2 / 0 5 / 9 6  

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid 8 3 4 7 6 - 9 4 )  

No .200  

SIEVE ANALYSIS-ASTM C136- TEST STANDARDSARE ASTM UNLESS OTHERWISE NOTED. 

4 . 2  3 -10  Specific Bulk (Dv) 0 C127- 
0 C128- 

Bulk(SS0) 
Gravity 

(A I Apparent ier I r i d r i  LUU 

STM C117- I 

opies TO: C l i e n t / K e n  Smi th  ( 3 )  
American A s p h a l t  & Grading/Wayne P h e l p s  ( 2 )  

* Does n o t  meet s p e c i f i c a t i o n  r e q u i r e m e n t s  FE6 0 9 1996 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES OF AGGREGATES Inc. 

The W-~J People 
Since A955 

20287  
American Asphalt & Grading 
3 6 2 4  Goldfield Street 
North Las Vegas, Nevada 8 9 0 3 0  

LABORATORY REPORT 

Revised Report: 02/07/96 

2745JC232 Job No. 

Lab/lnvoice No. 27460006 

Oateof Report . 02/05 /96  

Reviewed By 
Project Hiko Springs Detention Basin (CCBD Bid t 3 4 7 6  - 9 4 )  

Location Laughlin, Nevada SampledBy P. L l ~ u b l ' T  D a t e m . 6  

Type of Aggregate 2 F D Submitted By P, T . l e w W T  Date . 0 2 / 0 2 1 9 6  

Source of Aggregate R P  1 t ~ 1 1  t Authorized By W. Phelps  Date 02 /02 /96  

SIEVE ANALYSIS-ASTM (336-  TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Client/Wayne Phelps ( 2 )  
Greiner, Inc., Southwest/Ken Smith (3) 

* Does not meet specification requirements 
oCopierTo: 



L A B O R A T O R Y  R E P O R T  
Western Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES OF AGGREGATES ~QudiQpeOple 

Inc. 

20287 
American Asphalt & Grading Lab/lnvoice No. 2 7 46000  6 

2745JC232 
Since 1955 

Job No. lient 

3624  Goldfield Street 
North Las Vegas, Nevada 8 9 0 3 0  DateofReport . 0 2 / 0 5 / 9 6  

Reviewed By 

Project Hiko Springs Detention Basin (CCBD Bid 83476  - 941 

Location Laughlin, Nevada SampledBy P. -WT D a t e . r n ~ 6  

Type of Aggregate @ SubmittedBy P. ~ l e w e l l v n / ~ ~  Oate-6 

Source of Aggregate R~ 1 f cll t Authorized By W. Phelps Date 0 2 / 0 2 / 9 6  

SIEVE ANALYSIS-ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

AASHTO T99- 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith ( 3 )  

a CopiesTo: 

* Does not meet specification requirements E H  0 8 1996 

GREINER, INC. 319(10/92) 



Western 
Technologies 
Inc. 
The Qua& People 

20449 
Since 1955 

Sieve Size Accumulat,ve '10 Passing Specification 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

Result Specification Test Standard Test 

Fineness Modulus C125- 

L A B O R A T O R Y  R E P O R T  

Job No. 2745JC249 

No.200 

2 746002 1 Greiner, Inc., Southwest Lab/lnvoice NO. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 02/01/96 

Type of Aggregate Ro 1 le r Compac t e d Concrete Submitted B~ P. Llewellyn/WT Date 02/01/96 

Source of Aggregate Belt cut AuthorizedBy K -  Smith Date 02/01/96 

4.1  Specific B u l k ( D ~ )  C127- 
0 C128- 

Bulk (SSD) 
3-10 ' 1  Gravity 

I I 
Finer Than 200 
ASTM C117- 

- 

Dry Rodded Unit Weight, p d  

Lightweight Pieces, '/o C123- 

Clay Lumps and Friable Particles C142- 

Organic Impurities C40- 

C29- 

Sand Equivalent Value rb C2419- 

Yo Wear, Revolutions C131- 

Grading Resistance yo Wear, 500 Revolutions 
To 

Abrasion o/o Wear, Revolutions c535- 

Yo Wear, 1000 Revolutions Grading 

I 

Apparent 

Copies To: e Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (7.) 

* Does not meet specification requirements 



m 
sent 

Western 
Technologies 
Inc. 
TheQu&tyPeople 

20287 
Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

I L A B O R A T O R Y  R E P O R T  

2 7 45 JC23 2 Job No. 
American Asphalt & Grading Lab 1 invoice No. 27460006 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Project 

Location Laughlin, Nevada Sampled BY P .  Llewellyn/WT Date 01/31/96 

TypeofAggregate Roller Compacted C0ncret.e Submitted By LlewellydWT Date 01/31/96 

Hiko Springs Detention Basin (CCBD Bid 83476-94) 

SIEVE ANALYSIS -ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

AASHTO T99- 

I I 

Apparent Finer Than 200 
ASTM C117- 

Copies To: e Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The U t y  People 

20449 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES O F  AGGREGATES 

Since 1955 Job No. 2745JC249 

inc. 

~ ~~ ~~~ 

Lightweight Pieces, YO C123- 

Clay Lumps and Friable Particles C142- 

Organic Impurities C40- 

Greiner, Inc., Southwest 
3 6 5 0  South Pointe Circle, Suite 203 
Laughlin, Nevada 8 9 0 2 8  

~~ ~~~ 

Sand Equivalent Value C2419- 

Yo Wear, Revolutions C131- 

27460021 Lab/lnvoice No. 

% Passing 
Sieve Size Accumulat,ve 

Project 

Location Laughlin, Nevada Sampled By p. Llewellyn/WT Date 0 1 / 2 9 / 9 6  

Type of Aggregate Blended Aggregates Submitted By T Robb ins /WT Date 0 1 / 2 9 / 9 6  

sourceofAggregate American Asphalt/On site Authorized By K. Smith Date 0 1 / 2 9 / 9 6  

Hiko Springs Wash Detention Basin (CCBD Bid W3476-94) 

I I 

Specification 
~~~~ 

fineness Modulus 

Dry Rodded Unit Weight, p d  4 in. 

3 in. 

c125- 

C29- 

1 1/2in. 

1-1 / 4  

I I 

314 in. 7 4  58-72* 

100 

9 2  

Resistance 
To 

Abrasion 

~~ 

yo Wear, 500 Revolutions Grading 

Yo Wear, Revolutions C535- 112 in. 

318 in. 

5 9  

5 1  45-57 Yo Wear, 1000 Revolutions 

scratch Hardness, Yo By: Weight I Count 

Chding 

I I C235- 

FinerThan 200 
ASTM C117- 

114 in. 

No. 4 

Test I Result I Specification I Test Standard 

4 5  

4 2  35-47 Fractured Faces, o/o By: Weight I Count 

Liquid Limit I Plasticity Index 

I I 
I I 0424- No. 8 

No. 10 

3 1  24-36 

28 
~ 

Cleanness Value 

Moisture Content. 2 .  Blend 

Calif. 227- 

2.2 No. 16 

No. 3 0  

20 13-25 

13 
~ 

Maximum Dry Density, p d  
Moisture 
Density Optimum Moisture, YO 

Relations ' 

Method 

Absorption, YO 

Apparent 

0 0698 
0 Dl557- 
0 AASHTOT99- 
0 AASHTOT180- 

~ 6 p i e s T 0 :  Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  

* Does not meet specification requirements 

No. 40 

No. 50 

1 319~1m2'  

10 

8 5-15 

GREINER, INC. 

No. 100 

No. 200 

6 

4.5  3-10 Specific 
Gravity 

B u l k ( D ~ )  0 C127- 
0 C128- 

Bulk (SSD) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead Clty, Arizona 86442 

The WtyPeople 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
PHYSICAL PROPERTIES OF AGGREGATES 

Smce 1955 2745 JC249 
Job No. 

Inc. 

ient 20449 
27460021 

0 1 / 3 1 / 9 6  
Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report 

Reviewed By 

Project 

Location Laughlin, Nevada SampledBy p .  Llewellyn/WT Date 01/25/96  
Type Of Aggregate Roller Compacted Concrete Submitted BY T. Robbins/WT Date 0 1 / 2 5 / 9 6  

Source of Aggregate Belt Cut AuthorizedBy K. Smith Date 01 /25 /96  

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

I I 

Finer Than 200 
ASTM C117- 

SIEVE ANALYSIS - A n M  C136- TEST STANDARDSARE ASTM UNLESS OTHERWISE NOTED. 

Apparent 

Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) eCopierTo: FYS 0 8 1996 



Western 
Technologies 
Inc. 
The WQ People 

20287 

s i  1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

L A B O R A T O R Y  R E P O R T  t 
Job No. 2745JC232 

American Asphalt C Grading Lab/lnvoice No. 27460006 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 DateofReport 01/31/96 

Reviewed By cc&j 

Project 

Location Laughlin, Nevada Sampled By p .  Llewellyn/WT Date 01/26/96 

TypeofAggregate Roller Compacted Concrete Aggregate Submitted fjy J. Waddell/WT Date 01/26/96 

Source of Aggregate Be 1 t CU t Authorized By w. PhelPs Date 01/26/96 

Hiko Springs Detention Basin (CCBD BId 113476-94) 4 f  

SIEVE ANALYSIS-ASTMC136- TEST STANDARDS ARE ASTM UNLESSOTHERWISE NOTED. 

AASHTO T99- 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

oCopiesTo: 
0 2 1996 

GREINER, INC. 
319  (1 0/92) 

. " ~... . .- ._ ..... .. - . .. .. . ... . .- . . .~... ... ..- . . ... 
-~ ~ 



I-------- I 

m western 
T-hnologies 
Inc. 
The QI&.. People 

S i e  1955 
20449 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520)  758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

L A B O R A T O R Y  R E P O R T  E 
2745JC249 Job No. - -  ~ 

27460021 

Oateof Report 01/31'96 

Reviewed By 

Greiner, Inc., Southwest Lab/lnvoice NO. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada Sampled By P. Llewellyn/WT D a t e . 0 1 1 3 0 / 9 6  

TypeofAggregate Roller Compacted Concrete Submitted By T. Robbins/W'f Date 01/30/96 

Source of Aggregate cut AuthorizedBy K. Smith Date 01/30/96 

Hiko Springs Wash Detention Basin (CCBD B i d  13476-94) 

Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

aCopier To: 

* Does not meet specification requirements 
GREINER, INC. 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The M t y  People PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 2745JC249 lob No. 

lnc. 

20449 

Moisture Content, %, Blend 

Maximum Dry Density, p d  
Moisture 
Density Optimum Moisture, yo 

Relations 
Method 

Absorption, % 

Project 

1.9 

0 0698 
0 D1557- 

. AASHTOT99- 
0 AASHTOTl80- 

- 

27460021 

01/31/96 

Greiner, Inc . ,  Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report - 

Lab / Invoice NO. 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

No. 40 

No. 50 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 01/23/96 

Type of Aggregate Roller Compacted Concrete Submitted By T O  Robbins/m Date 01/77/9 6 

Source of Aggregate Belt Cut AuthorizedBy Smith Date 01/23/96 

~ 

10 

8 5-15 

SIEVE ANALYSIS - ASTM C136- TEST FrANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

1 N0.200 1 4.5 I 3-10 I 
Finer Than 200 
ASTM C117- 

I No.16 I 20 I 13-25 I 

Specific Bulk (Dv) [7 C127- 
Gravity 0 C128- 

Bulk (SSD) 

Apparent 

I No.30 I 13 I I 

ClientlKen Smith (3) YJ= - CEHVEb 
American Asphalt & Grading/Wayne Phelps (2) 

ITS 0 2 1996 

GREINER, INC. 
319 (101921 



151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  

(520) 758-8378 fax 758-1 666 

Western 
Technologies Bullhead City, Arizona 86442 

TheC&&yPeople PHYSICAL PROPERTIES OF AGGREGATES 
since 1955 

--I, c T " 0 - C  

inc. 

job No. L I L ) x I L L & ~  

Lab/lnvoice No. 27460006 

Date of R e p  

Reviewed By 

Client 20287 
American Asphalt C Grading 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Project 
Location Laughlin, Nevada Sampled B~ P. Llewellyn/WT Date 01/19/96 

Hiko Springs Detention Basin (CCBD Bid 83476-94) 

Type of Aggregate Roller Compa c t ed Concrete Submitted By c* Anderegg/WT Date 01/19/96 

Source of Aggregate Belt Cut Authorized By Phelps Date 01/19/96 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 



Western 
Technologies 
Inc. 
TheQu&peOple 

Since 1955 

20287 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1666 

PHYSICAL PROPERTIES OF AGGREGATES 

I 1 A 6 0 R A T 0  R Y R E P O R T  I 
2745JC232 Job No. 
27460006 American Asphalt 5 Grading 

3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Lab / Invoice No. 

Project 
Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 01/15/96 

Hiko Springs Detention Basin (CCBD BId 1 3 4 7 6 - 9 4 )  

T ~ ~ ~ ~ A ~ ~ ~ ~ ~ ~ ~  Roller Compacted Concrete Submitted B~ P. Llewellyn/WT ~~k 01/15/96 

SourceofAggregate Cut Authorized By w* Phelps ~~k 01/15/96 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

* Does not meet specification requirements 
acopier To: 

319 (10192) 



Western 
Technologies 
Inc. 
1AeQyjjktyPeople 

20287 
Since 1955 

Sieve Size Accumulat,ve % Passing Specification 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES . I  OF AGGREGATES 

Test Result Specification Test Standard 

fineness Modulus C125- 

L A B O R A T O R Y  R E P O R T  

4 in. 

3 in. 

2 in. 

1 1/2 in. 

1 118in. 

I I 

Dry Rodded Unit Weight, p d  

Lightweight Pieces, YO C123- 

Clay Lumps and Friable Particles C142- 

C29- 

100 100 Organic Impurities C40- 

Sand Equivalent Value C2419- 

Job No. 2745JC232 

1 in. 

3/4 in. 

1/2 in. 

318 in. 

114 in. 

American Asphalt & Grading Lab/lnvoice No. 27460006 
3624 Goldfield Stree 
North Las Vegas, Nevada 89030 

Project Hiko Springs Detention Basin (CCBD Bid #3476-94)  

Location Laughlin, Nevada Sampled B~ P. LlewellydWT Date 0 1 / 1 7 / 9 6  
Typeof~ggregate Roller Compacted Concrete Submitted B~ Selseth/WT ~~k 0 1 / 1 7 / 9 6  

Source of Aggregate Cut Authorized By Phelps Date 0 1 / 1 7 / 9 6  

86 %Wear, Revolutions C131- 

76 58-72 ResisL7m~ o/o Wear, 500 Revolutions Grading 
To 

61 Abrasion %Wear, Revolutions c535- 

53 45-57 % Wear, 1000 Revolutions Grading 

46 Scratch Hardness, % By: Weight I Count I I C235- 

35-47 

24-36 
No. 10 29 

fractured faces, YO By: Weight I Count I I 
Liquid Limit I Plasticity Index I I 0424- 

Cleanness Value Calif. 227- 

No. 16 

No. 30 

No. 40 

No. S O  

21 13-25 

12 

9 

7 5-15 

Moisture Content, %, Blend 

Maximum Dry Density, p d  
Moisture I 

Density Optimum Moisture, YO 
Relations ~ 

Method 

1 . 9  
0 0698 

01557- 
0 AASHTOT99- 
0 AASHTOTl80- 

No. 100 

Finer Than 200 
ASTM C117- 

Copies To: Client/Wayne P h e l p s  (2) 
Greiner, I n c . ,  Southwest/Ken Smi th  ( 3 )  

Absorption, % 

Specific Bulk (Dv) 0 C127- 
Gravity C128- 

Bulk (SSD) 

Apparent 



Western 
Technologies 
Inc. 
TheWtypeoPle 
I ' Smce1955 

20449 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1666 

P H Y S I C A L  PROPERTIES OF AGGREGATES 

L A B O R A T O R Y  R E P O R T  B 
2745JC249 Job No. 

Greiner, Inc., Southwest Lab/lnvoice No. 2746002 1 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report O1 / l9lg6 

Project 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT D~~ 01/18/96 

Typeof Aggregate Roller Compacted Concrete SubmittedBy P. Llewellyn/WT Date 01/18/96 

Hiko Sprinas Wash Detention Basin (CCBD Bid #3476-94) 

Source of Aggregate Belt Cut AuthorizedBy K. Smith Date 01/18/96 

SIEVE ANALYSIS - ASTM 0 3 6 -  TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Copies To: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 



€3 
Client 

Sieve Size Accumulat,ve O h  Passing Specification 

Western 
Technologies 
Inc. 
"he C&&y People 
I ' Since 1955 

20449 

Test Result I Specification ] Teststandard 

151 4 Cold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

k1 3 in. 

L A B O R A T O R Y  R E P O R T  

2745JC249 Job No. 

'ineness Modulus 

3ry Rodded Unit Weight, p d  

Lightweight Pieces, O/O 

Clay Lumps and Friable Particles 

Greiner, Inc., Southwest Lab/lnvoice No. 27460021 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Dateof Report , 0 1 / 1 9 / 9 6  I 

Project 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 0 1 / 1 6 / 9 6  

Type of Aggregate Roller C ompa c t e d Conc r e t e Submitted By W. Selseth/WT Date 0 1 / 1 6 / 9 6  

Source of Aggregate Belt Cut Authorized By Smith Date 0 1 / 1 6 / 9 6  

1 

c125- 

C29- 

C123- 

C142- 

Organic Impurities 

Sand Equivalent Value 

YO Wear, Revolutions 

Resistance Yo Wear, 500 Revolutions 
To 

Abrasion %Wear, Revolutions 

%Wear, 1000 Revolutions 

Scratch Hardness, O/O By: Weight I Count 

Fractured Faces, O h  By: Weight I Count 

Liquid Limit I Plasticity Index 

Cleanness Value 

C40- 

C2419- 

C131- 

Grading 

c535- 

Grading 

I I C235- 

I I 
I I D424- 

Calif. 227- 

1 2in. 1' 

318 in. 

1/4 in. 

1 1/2in. 

49 45-57 

44  

1 in. 82 

314 in. 7 1  58-72 

No. 4 

No. 8 

1J2 in. I 56  

40 35-47 

29 24-36 

No. 16 

No. 30 

No. 40 

No. 50 

No. 100 

18 13-25 

1 1  

9 

7 5-15 

5 

Moisture Content, X, Blend 
Maximum Dry Density, p d  

Moisture . 
Density Optimum Moisture, % 

Relations ' 
Method 

2 . 0  
0 D698 
0 01557- 
0 AASHTOT99- 
0 AASHTOT180- 

Absorption, YO 

Bulk (Dry) 

Bulk (SSD) 

0 C127- 
0 C128- 

finer Than 200 
ASTM C117- 1 

No.200 Specific 
Gravity 

3 . 6  3-10 

I I I Apparent 

Client/Ken Smith (3) 
American Asphalt & GradingIWayne Phelps ( 2 )  ecopierTo: 

J19 UW2) 



L A B  0 R A T O  R Y R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The QualJty People PHYSICAL PROPERTIES OF AGGREGATES . 
20449 Job No. 

Since 1955 

27 45JC249 

Sieve Size 

Greiner, Inc . ,  Southwest Lab/lnvoiceNo. 27450684 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada SampledBy p. Llewellyn/WT Date 0 1 / 1 1 / 9 6  

Type of Aggregate American Asphalt & Grading Submitted BY C. Anderegg/WT Date 0 1 / 1 1 / 9 6  

Source of Aggregate Belt Cut AuthorizedBy K* Smith Date 0 1 / 1 1 / 9 6  

Hiko Springs Wash Dentention Basin (CCBD Bid / /3476-94)  

Test Result Specification Test Standard Yo Passing 
Accumulattve Specification 

Fineness Modulus C125- 

No. 16 

No. 30 

No. 40 

No. 50 

No. 100 

No. 8 27 24-36 

No. 10 24 

17 13-25 Moisture Content, %, Blend 1.9 

10 
8 Density Optimum Moisture, 46 

6 5-15 Met hod [J AASHTOT180- 

4 Absorption, % 

Maximum Dry Density, p d  0 0698 
Moisture 0 01557-  

Relations - 0 AASHTOT99- 

- 

Fractured Faces, Yo By: Weight I Count I I 
Liquid Limit I Plasticity Index I I D424- 

Cleanness Value Calif. 227- 

Specific 
Gravity 

1 No.200 I 3 . 5  1 3-10 1 
Finer Than 200 
ASTM C117- 

Bulk (Dry) 0 C127- 
0 C128- Bulk (SSD) 

Apparent 

Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps ( 2 )  

* Does not meet specification requirements 
jopiesTo: 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Qua& People PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

27455C232 lient 20287 Job No. 
American Asphalt C Grading Lab / Invoice No. 27460006 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Project 

Location Laughlin, Nevada Sampled By l' Llewellyn/WT Date 01 / 10/96 
TypeofAggregate Roller Compacted Concrete Submitted By P 0 Bowen/WT Date 01/10/96 

SourceofAggregate Belt Cut Authorized By w. PhelPs Date Ol/ 

Hiko Springs Detention Basin (CCBD BId /I3476 94) 

Sieve Size Test Result Specification Test Standard O/O Passing 
Accumulat,ve Specification 

Fineness Modulus C125- 

Dry Rodded Unit Weight, pcf 

Lightweight Pieces, Yo 

2 in. Clay Lumps and Friable Particles 

I 1 112in- I 100 I 100 1 )  Organic impurities I I I C40- 

C29- 

C123- 

C142- 

1 1/4 
1 in. 

314 in. 

112 in. 

318 in. 

1f4 in. 

No. 4 

~~ 

91 Sand Equivalent Value C2419- 

a3 %Wear, Revolutions C131- 

71 58-72 Resistance Yo Wear, 500 Revolutions Grading 
To 

5a Abrasion Yo Wear, Revolutions c535- 

51 45-57 Yo Wear, 1000 Revolutions Grading 

45 Scratch Hardness, YO By: Weight I Count I I C235- 

42 35-47 Fractured Faces, 96 By: Weight I Count I I 
No. 8 

No. 10 

~ 

29 24-36 Liquid Limit I Plasticity Index I I 0424- 

27 Cleanness Value Calif. 227- 

Copies TO: Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

yo. 16 

No. 30 

No. 40 

No. 50 

No. 100 

No.200 

319 (1 0/92) 

19 13-25 Moisture Content, 2 ,  Blend 2.1 

12 Maximum Dry Density, p d  0 0698 

9 Density Optimum Moisture, 

a 5-15 Method 0 AASHTOTl80- 

5 Absorption, %O 

4.3 3-10 Specific Bulk (Dv) 0 C127- 
Gravity . 0 C128- 

Moisture 0 D1557- 

Relations - 0 AASHTOT99- 

Bulk (SSD) 
I I 

Finer Than 200 
ASTM C117- 

I 

Apparent 



Western 
Technologies 
Inc. 
The Qua& People 

Since 1955 

20449 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

LABORATORY REPORT I 
Job NO. 2745JC249 

Greiner, Inc., Southwest Lab/lnvoice No. 27450684 
3650 South Pointe Circle, Suite 203 - 01 / 12 196 Laughlin, Nevada 89028 Date of Report 

*% - 
Project 

Location Laughlin, Nevada Sampled By p .  Llewellyn/WT Date 01/09/96 

Type of Aggregate Roller Compac t ed Concre t e Submitted By p - Bowen/WT Date 01/09/96 

SourceofAggregate Belt Cut Authorized By K. Smith Date 01/09/96 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

SIEVE ANALYSIS -ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Client/Ken Smith (3) -?- M-= -:*: , ;\ ; r -  __ Copies TO: 
cr&;- dd- L' I' '>. 

JL  ,-I American Asphalt & Grading/Wayne Phelps (2) * 



L A B O R A T O R Y  R E P O R T  I Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Q u ~ t y  People PHYSICAL PROPERTIES O F  AGGREGATES -. 
lient 20449 Job No. 

Technologies Bullhead City, Arizona 86442 

1. 

Inc. 

Since 1955 
274556249 

Greiner, Inc., Southwest LabllnvoiceNo. 27450684 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 OateofReport 0 1 / 1 1 / 9 6  n 

4 

Reviewed By 

Project Hiko Springs Wash Detention Basin (CCBD Bid 13476-94)  

Location Laughlin, Nevada Sampled By p. Llewellyn/WT Date 0 1 / 0 8 / 9 6  

Type of Aggregate Roller Compacted Concrete Submitted By J - W a d d e W W T  Date 0 1 / 0 8 / 9 6  

Sourceof Aggregate Belt Cut AuthorizedBy Smith Date 0 1 / 0 8 / 9 6  

Sieve Size 

SIEVE ANALYSIS - ASTM C136- 

YO Passing Specification Test Result Specification 

Fineness Modulus 
I I 

4 in. I 

Test Standard 

C12.5- 

3 in. 

2 in. 

Dry Rodded Unit Weight, p d  

Lightweight Pieces, Yo 

1 1Rin. 

1 1/8in. 

~~ 

C29- 

C123- 

1 in. 94 

314 in. 90 * 58-72 

Organic Impurities 

Sand Equivalent Value 

3/8 in. 45-57 

_ _~ ~ 

C40- 

C2419- 

Resistance 
To 

Abrasion 

No. SO 

No. 100 

%Wear, Revolutions C131- 

96 Wear, 500 Revolutions Grading 

Yo Wear, Revolutions c535- 

I I 

Finer Than 200 
ASTM C117- 

YO Wear, 1000 Revolutions 

Scratch Hardness, Yo By: Weight I Count 

Fractured Faces, Yo By: Weight I Count 

Grading 

I I C23.5- 

I I No. 4 

No. 8 

No. 10 

No. 16 

No. 30 

No. 40 

Clay Lumps and Friable Particles I I I C142- 

~~ _~ 

65 * 35-47 

48 * 24-36 

44 

31 * 13-25 

19 

14 

Liquid Limit I Plasticity Index 

Cleanness Value 

~~ ~ 

I I 0424- 

Calif. 227- 

Moisture Content, %, Blend 
Maximum Dry Density, p d  

Moisture 
Density Optimum Moisture, Yo 
Relations ' 

Method 

~ ~- ~~ 

1 . 8  

0 0698 
0 01557- 

~ 0 AASHTOT99- 
0 AASHTOT180- 

Specific 
Gravity 

I Absorption, YO I I 
~ 

Bulk (Dry) 0 C127- 
0 C128- Bulk (SSD) 

I Apparent I 1 

Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps ( 2 )  

* Does not meet specification requirements 
(iopiesTo: 

31 9 (1 W92) 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Wty People PHYSICAL PROPERTIES OF AGGREGATES 
Inc. 

Since 1955 
. 

job No. 2745JC232 20287 

I I 

Finer Than 200 
ASTM C117- 

American Asphalt & Grading 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Lab/lnvoice No. 27460006 

Project Hiko Springs Detention Basin (CCBD Bid 83476-94) 
Location Laughlin, Nevada Sampled Ey P . Llewellyn/WT Date 01 /08/96 

TypeofAggregate Roller Compacted Concrete SubmittedBy Smith Date 01/08/96 

Source of Aggregate Belt Cut Authorized By Phelps Date 01/08/96 

SIEVE ANALYSIS -ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Test Result Specification Test Standard 

Fineness Modulus c125- 

Dry Rodded Unit Weight, p d  C29- 

1 

Apparent I 

Lightweight Pieces, YO C123- 

Clay Lumps and Friable Particles C142- 

Organic Impurities C40- 

Sand Equivalent Value C2419- 

%Wear, Revolutions C131- 

Resistance Yo Wear, 500 Revolutions Grading 

Abrasion % Wear, Revolutions cs35- 
To 

o/o Wear, 1000 Revolutions Grading 

Scratch Hardness, YO By: Weight I Count I I C235- 

Fractured Faces, Yo By: Weight I Count I I 
Liquid Limit I Piasticity index I I 0424- 

Calif. 227- No. 10 28 Cleanness Value 
I I I 1  I I I No.16 

No. 40 

No. 100 

I No.200 

20 I 13-25 

12 
I 

10 1 

4.3 I 3-10 

0698 
D1557- 
AASHTOT99- 

Met hod AASHTOT180- 

Moisture 

Relations 

t I I 

Bulk (SSD) 

CopjesTo: Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

* Denotes out of specification 
GREINEA, INC. 

319  (101921 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

1 5 14 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQu&yPeople PHYSICAL PROPERTIES OF AGGREGATES 
Inc. 

Since 1955 
2 74 5 x 2  3 2 20287 Job No. 

American Asphalt & Grading Lab/lnvoice No. 2 7 4 60006 

01/09/96 3624 Goldfield Street 
North Las Vegas, Nevada 89030 

I 

Date of Report 

Reviewed By 

Project 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT oak 01/05/96 

Hiko Springs Detention Basin (CCBD Bid 83476-94) 

TypeofAggregate Roller Compacted Concrete Aggregate Submitted B~ c .  Anderegg/WT Dale 01/05/96 

SourceofAggregate Belt Cut Authorized By Phelps Date 01/05/96 

SIEVE ANALYSIS -ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Cleanness Value 

I I 

No. 30 15 I It 

No. 100 

3-10 
I I 

Moisture 
Density 

Relations 

Specific 
Gravity 

I 

Finer Than 200 
ASTM C117- 

~ - ~~ 

Maximum Dry Density, p d  

Optimum Moisture, YO 

Met hod 

Absorption, YO 

Bulk (Dry) 

Bulk (SSD) 

Apparent 

319 (10/921 

~ 

0 D698 
c] 01557- 

AASHTOT99- 
0 AASHTOT180- 

0 C127- 
0 C128- 

ClientIWayne P h e l p s  (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

* Denotes out of specification 
OopiesTo: 

'JAN 1 2 1996 

GREINER, INC, 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The@zLi~bP1e PHYSICAL PROPERTIES OF AGGREGATES 
inc. 

Since 1955 

2745JC232 20287 Job No. 

Sieve Size A ~ f ~ ~ ~ ~ v e  Specification Test Result Specification 

Fineness Modulus 

L A B O R A T O R Y  R E P O R T  e 

Test Standard 

c125- 

27460006 American Asphalt t Grading 
3624 G o l d f i e l d  S t r e e t  
North Las Vegas, Nevada 89030 

Lab/lnvoice No. 

Project Hiko S p r i n g s  D e t e n t i o n  B a s i n  (CCBD Bid 113476-94) 

Location Laughl in ,  Nevada Sampled By P. Llewellyn/WT Date 01/03/96 
Type of Aggregate R o l l e r  Compacted Concre te  AggregateSubmittedBy T.  Robbins/WT Date 01/03/96 

Source of Aggregate B e l t  C u t  Authorized By w. Phelps  Date 01/03/96 

4 in. 

3 in. 

~ ~~ ~ ~~ ~~ ~ 

Dry Rodded Unit Weight, p d  

Lightweight Pieces, % 0 2 3 -  

C29- 

I I 

Apparent Finer Than 200 
ASTM C117- 

opies TO: Client/Wayne Phelps  ( 2 )  
G r e i n e r ,  I n c . ,  Southwest/Ken Smith (3) 

'JAN 1 2 1996 



m 

Sieve Size Specification 

Western 
Technologies 
Inc. 
The Quanty People 

Since 1955 

20449 

Test R e 4 t  Specification Test Standard 

Fineness Modulus C125- 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1666 

PHYSICAL PROPERTIES OF AGGREGATES 

4 in. 

L A B O R A T O R Y  R E P O R T  

Dry Rodded Unit Weight, p d  C29- 

2745 JC249 Job No. 

3 in. 

2 in. 

Greiner, Inc., Southwest Labllnvoice No. 27450684 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Dateof Report A 01/09/96 

Reviewed By 

Project 

Location Laughlin, Nevada Sampled By P. Llewellyn/WT oak 01/04/96 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

Typeof Aggregate Roller Compacted Concrete Submitted B~ J Waddell/WT Date 01/04/96 

Source of Aggregate Be 1 t cut AuthorizedEy K *  Smith Date 01/04/96 

Lightweight Pieces, % C123- 

Clay Lumps and Friable Particles 0 4 2 -  

1 1Rin. 

1 1/8in. 

~~~ - 
100 100 Organic Impurities C40- 

Sand Equivalent Value C2419- 

YO Wear, Revolutions C131- 

Resistance yo Wear, 500 Revolutions Grading 

Abrasion Yo Wear, Revolutions c535- 
To 

YO Wear, 1000 Revolutions Grading 

Scratch Hardness, YO By: Weight I Count I I C235- 

Fractured Faces, 96 By: Weight I Count I I 
Liquid Limit I Plasticity Index I I D424- 

Cleanness Value Calif. 227- - 
Moisture Content, %, Blend 2.1 

No. 30 

No. 40 

- ~ ~~~ 

Maximum Dry Density, p d  
Moisture -7 Density Optimum Moisture, % 

14 

11 
' 5-15 I Relations 

No. 50 1 9  Met hod 

Absorption, % 

Bulk (SSD) 

Apparent Finer Than 200 
ASTM C117- 

0 D698 
01557- 

0 AASHTOT99- 
0 AASHTOT180- 

0 C127- 
0 C128- 

*c 21-  p- 2 8&JEQ 
Client/Ken Smith (3) 
American Asphlat C GradingIWayne Phelps ( 2 )  

* Denotes out of specification JAN 1 2 1996 

GREINER, INC. 
319 C10/921 

~. . ~- ... . . . .. - .. .. . .. -. . . .. . .. " 



Western 
Technologies 
Inc. 
The Quuty People 

20449 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

L A B O R A T O R Y  R E P O R T  ; 
2745JC249 Job No. 

27450684 Lab/ Invoice No. Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada Sampled EY P. Llewellyn/WT Date 01 /02/96 

Type of Aggregate Roller Compacted Concrete Submitted ~y w- Selseth/WT Date 01/02/96 

Sourceof Aggregate Cut Authorized By K g  Smith Date 01/02/96 

SIEVE ANALYSIS -ASM C136- TEST nANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

JAN 0 4 1996 
opies To: Client/Ken Smith (3) 3 ,  American Asphalt & Grading/Wayne Phelps (2) GREINER, INC. 



I 

Western 1514 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 

Since 1955 PHYSICAL PROPERTIES OF AGGREGATES 
ient 20-287 Job No. 2745JC232 

Lab/lnwice No. 27450678 
American Asphalt 8 Grading 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Project Hiko Springs Detention Basin (CCBD Bid #3476-94) 

Location Laughlin, Nevada Sampled BY J Waddell/WT Date 12/21/95 

Type of Aggregate Roller Compacted Concrete Submitted BY w. Selseth/WT Date 12/21/95 

Source of Aggregate Belt Cut Authorized By w* Phelps Date 12/21/95 
SIEVE ANALYSIS-ASTM c136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

opies To: 6 Client/Wayne Phelps (2) 
American Asphalt & Grading/Ken Smith (3) 



m Western 
Technologies 
Inc. 
The QuaJty People 

20449 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

L A B O R A T O R Y  R E P O R T  

Job No. 2745 JC249 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203  
Laughlin, Nevada 89028 

Labllnvoice No. 27450684 

Project Hiko Springs Wash Detention Basin (CCBD Bid 6 3 4 7 6 - 9 4 )  

Location Laughlin, Nevada Sampled By J. Waddell/WT Date 1 2 / 2 0 / 9 5  

Type of Aggregate Roller Compacted Concrete Submitted B~ T* Robbins/WT Date 1 2 / 2 0 / 9 5  

Source of Aggregate Belt Cut AuthorizedBy Smith Date 1 2 / 2 0 / 9 5  

SIEVE ANALYSIS - ASTM C136- TESl  n A N D A R D S  ARE ASTM UNLESS OTHERWISE NOTED. 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQuaJty People 
Inc. 

20287 Job No. 

PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

2745JC232 

~ ~~ 

Test 

3neness Modulus 

American Asphalt & Grading 
3624 G o l d f i e l d  S t r e e t  
N o r t h  Las Vegas, Nevada  89030 

Result Specification Test Standard 

c12s- 

Labllnvoice No. 27450678 

Sieve Size 

Project Hiko S p r i n g s  D e t e n t i o n  B a s i n  (CCBD B i d  #3476-94) 

TypeofAggregate R o l l e r  Compacted C o n c r e t e  Submitted B~ c. Anderegg/WT Date 12/19/95 
Source of Aggregate B e l t  C u t  Authorized By W. P h e l p s  Date 121 19/95 

Location Laughlin, Nevada Sampled By J. Waddel l /WT Date 12/19/95 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE AqM UNLESS OTHERWISE NOTED. 

Accumulat,ve % Passing Specification 

_ _ _  
Lightweight Pieces, YO 

Clay Lumps and Friable Particles 

I 4in. 1 
C123- 

C142- 

3 in. 

2 in. 

1 in. 85 
314 in. 75 58-72 

318 in. 49 45-57 

114 in. 44 
No. 4 40 35-47 

No. 8 30 24-36 

No. 10 28 

No. 16 19. 13-25 

No. 100 6 
No.200 4.8 3-10 

Finer Than 200 

jopierTo: 

Dry Rodded Unit Weight, p d  I 1 I C29- 1 

Organic Impurities 1 I I 

M o i s t u r e  C o n t e n t ,  B l e n d  2.6% 
Maximum Dry Density, p d  

Moisture 123 D1557- 
Density Optimum Moisture, YO 

Re1 ations 

0 0698 

0 AASHTOT99- 
0 AASHTOT180- 

I 
' - 

Method 

Absorption, 'Yo I - 
Specific Bulk (Dry) u C127- 
Gravity 0 0 2 8 -  

Bulk (SSD) 
I I 

C l i e n t / W a y n e  P h e l p s  (2) 
G r e i n e r ,  Inc., S o u t h w e s t / K e n  S m i t h  (3) 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520)  758-8378 fax 758-1 666 

~ e Q ! & ~ P ~ l e  PHYSICAL PROPERTIES OF AGGREGATES 
Inc. 

20449 Job No. 
Greiner, rnc., Southwest Lab/lnvoice No. 27450684 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Dateof Report F 12/27/95  h 

Since 1955 

2745 JC249 

Reviewed By 

Project 

Location Laughlin, Nevada Sampled BY J. Waddell/WT Date 12/18/95  

Type of Aggregate Roller Compac t e d Concr e t e Submitted By T- R o b b i n d m  ~ a t e 1 2 / 1 8 / 9 5  

Source of Aggregate Be 1 t Cut AuthorizedBy K* Smith Date 12/18/95  

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

No. 100 

No 200 

Finer Than 200 
ASTM C117- 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Test Result Specification Test Standard 

Fineness Modulus c125- 

Dry Rodded Unit Weight, p d  C29- 

7 Absorption, % 

5 . 5  3-10 Specific Bulk (Dry) C127- 
Gravity [7 C128- 

But k (SSD) 

Apparent 

AASHTO T99- 
AASHTO T180- 

opiesTo' Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) IJAN 0 2 1996 
* Denotes out of specification 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

me~&b~eople PHYSICAL PROPERTIES OF AGGREGATES 
Inc. 

Since 1955 

Job No. 2745JC249 20449 
Greiner, Inc., Southwest Lab /  Invoice No. 27450632 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada Sampled By J. WaddellIWT Date 12/14/95 

TypeofAggregate Roller Compacted Concrete Submitted 6 y  c* Myers/WT Date 12/14/95 

SourceofAggregak Belt Cut Authorized By Smith Date 12/14/95 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

opies To: 

(5 
Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

* Denotes out of specification 

[JAN 0 2 1396 

GREINER, INC. 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQuaJty People 

20287 Job No. 

PHYSICAL PROPERTIES OF AGGREGATES 
since 1955 

2745JC232 

Inc. 

C123- 

American Asphalt 6 Grading 
3624 Goldfield Street 
North Las Vegas, Nevada 89030 

Lab/ Invoice No. 27450678 

Project 

Location Laughlin, Nevada Sampled BY c .  Anderegg/WT Date 12/15/95 

Type of Aggregate Roller Compacted Concrete SubmitkdBy c. Anderegg/WT Date 12/15/95 

Hiko Springs Detention Basin (CCBD Bid 113476-94) 

Source of Aggregate cut Authorized By Phelps Date 12/15/95 

I 

SIEVE ANALYSIS - ASTM C136- 

C142- 

Test 

I 4in. I I 

Result I SDecification I Test Standard Sieve Size A ~ ~ ~ ~ ~ ~ v e  Specification 
~~ 

Fineness Modulus 

Drv Rodded Unit Weizht, p d  

Organic Impurities 

Sand Equivalent Value 

YO Wear, Revolutions 

Resistance Yo Wear, 500 Revolutions 

Abrasion o/o Wear, Revolutions 

Oh Wear, 1000 Revolutions 

To 

Scratch Hardness. % By: Weight I Count I I 

C125- 

C29- 
~~ ~ ~ 

3 in. 

2 in. 

.~ ~ ~~ 

Lightweight Pieces, YO 

Clay Lumps and Friable Particles 

C2419- ~ 

C131- 

Grading 
~ 

Cf35- 

~ Grading 

I C235- 

AASHTO T99- 

@iesTo: 

Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

i 19 (1 OB21 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 

TheQt&tyPeople PHYSICAL PROPERTIES OF AGGREGATES 
20287 Job No. 

Since 1955 
27455C232 

Inc. 

Sieve Size A ~ / ~ ~ $ v e  Specification Test Result Specification Test Standard 

Fineness Modulus c125- 

4 in. 

3 in. 

-~ ~ ~ ~ 

Dry Rodded Unit Weight, pcf 

Lightweight Pieces, % C123- 

C29- 

2 in. Clay Lumps and Friable Particles 

1 1/2in. Organic Impurities 

1 1/8in. Sand Equivalent Value 

C142- 

C40- 

C2419- 

I No.8 I 27 I 24-36 11 Liquid Limit I Plasticity index. I I I I 1 D424- 

1 in. 

3/4 in. 58-72 Resistance 

1/2 in. Abrasion 

318 in. 45-57 

To 

%Wear, Revolutions C131- 

%Wear, 500 Revolutions Grading 

% Wear, Revolutions c.535- 

%Wear, 1000 Revolutions Grading 

Maximum Dry Density, pcf 

0 AASHTOT99- Relations 
Method 0 AASHTO T180- 

1/4 in. 

No. 4 

1C 

43 Scratch Hardness, YO By: Weight I Count I I C235- 

39 35-47 Fractured Faces, YO By: Weight I Count I I 

-[Absorption, % 

No. 10 

No. 16 

I I I 

-41 ---l . 7 .  
Apparent Finer Than 200 

ASTM C117- 
. " I  1 i"*-" -d -.. u v )\ 

4 4  
Copies To: Client/Ken Smith (3) 

American Asphalt & Grading/Wayne Phelps (2) DEC 2 o IBS 

_ _  ~~ 

24 Cleanness Value Calif. 227- 

18 13-25 Batch Moisture, 2 2.6 



I 

L A B O R A T O R Y  R E P O R T  Western Technologies Bullhead City, Arizona 86442 
151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQ&yPeople PHYSICAL PROPERTIES OF AGGREGATES 
20449 Job No. 2745JC249 

inc. 

Since 1955 

Lab/lnvoice No. 27450632 Greiner. Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project Hiko Springs Wash Detention Basin (CCBD Bid t3476-94) 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 12/12/95 

Typeof Aggregate Roller Compacted Concrete SubmittedBy P. Llewellyn/WT Date 12/12/95 

Source of Aggregate Belt c' AuthorizedEy K. Smith Date 12/12/95 

SIEVE A N A L Y s ~ s - A s ~ M c ~ ~ ~ -  TEST S l A N D A R D S  ARE ASTM UNLESS OTHERWISE NOTED. 

AASHTO T99- 

Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (3 . )  

* Denotes out of specification GREf;;;?, ff\~ic. 



RCC Field Densities 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The M t y  People 
smce1955 

1 5 1 4  Gold Rush  Road, C258 

(520) 758-8378 fax 758-1 666 . Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Date Location of Test Hole T a t  
No. 

2745 JC249 Client 20449 Job No. 

Greiner, Inc., Southwest Labhnvoice No. 27460061 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Reviewed By- 
Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 

T~~~ of Material Roller Compacted Concrete ~- Authorized B~ K. Smith Date 02/22/96 

Source of Material 

Moisure/Density Relationship Mix 

American Asphalt & Grading Tested,Calc. B ~ P .  Llewellyn/WT 

Meth. ___. Test Locations Designated By Western T e c h n o l o ~ ~ * -  

Elevation 
of Test 

Datum t 

445 02/22/96 Spillway, East abutment, Sta. llfOO 

446 02/22/96 Spillway, East abutment, Sta. 11+20 

447 02/22/96 Spillway, East abutment, Sta. ll+25 

'448 02/22/96 Spillway, East abutment, Sta. 11+00 

Spillway, East abutment, Sta. 10+95 

Spillway, East abutment, Sta. 11+00 
In-Place C 

Moisture 
Lab No. 

5.7 148.0 6.0 

446 mix 2 5.7 148.0 6.5 

447 mix 2 5.7 148.0 6.3 

448 mix 2 5.7 148 .O 6.5 

449 mix 2 5.7 148.0 6.5 

1 450 1 mix 5.7 1 148.0 I 6.0 2 I 

ractcristia 
Net Density 

pd 

145.9 

145.5 

146.6 

146.3 

145.4 

145.1 

Relative 
Compaction 

% 

99 

98 

99 

99 

98 

98 

1079 

1080 

1081 

1082 

1083 

1084 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 1 3 ,  15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

' Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 Basecourse 10 95%min req'd 16 Tested ASTM D-292Z/AASHTO T-217 

5 Pavement Area 
6 Below Footing Bottom 11 RCC 18 Other Id ' 21 Note Tests reported herein are nor part ot a continuous monitoring 
7 Abve  Footing Bottom 

8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Lotations on Accompanying Site Plan 

4 Backfill 11 90% min req'd 17 Rock correction applied to maximum TopoPraphic 
12 85%rnin req d drv de-?+.fi .AASl-jlO T-224 

program 01 compaction operations and accordingly apply 
only to the actual location tested 

opies to Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 2 get;' 1 bE 13 

z/Z r/sb5 



2 7 4 5  JC24 9 
ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Job No. 

Invoice No. 274613061 

Location of Test Hole 

I 02/26 /96  Gcport No. Date 

Elevation 
of Test 
Datum t Date 

1 12/22/96 

r 

1086 

InPlace Characteristics 
Moisture Optimum -.wet 
Density Moisture  h s i t y  Moisture ' Wet Density 
Lab. No. % p c f -  % pd 

nix 2 5.7 148.0 6 . 1  146.0 

Relative 1 
CMPdm 

% 

99 

Spillway, East abutment, Sta. l'1+25 

Commenb' 

9, 13, 15,  18 

! 

'Cornmenu 
1. Subgrade 
2. Subbase Fill 9.98% min. req'd. 15. Tested ASTM D-2922/D3017 20. Specifications Unknown 
3. BaJe Course 
4. Backfill 11.90%min.req'd. 17. RodcComctim~plicdtomaximum +Datum Topographic 
5.  Pavement Area 

7.AboveFootingBMtwn 13. RCC 18. Other 

8. 100% min. req'd. 14. Tested ASTM D- lSWMSHTO T-217 

16. Tested ASTM D2922/AASHTO T-217 

19. TeJt Locations Shown on Accompanying Site Plan 

10.95% min. req'd. 

12.85% min. req'd. dry density per AASHTO T-224 
6. &low Footing Bottom Sid # 2 1  

e 

__ -- . - -- POQ 35A - -  
~~~~ ...- ... . ..- 



L A B O R A T O R Y  REPORT 
151 4 Gold Sush Road, C258 

(520) 758-8378 fax 758-1 666 
Bullhead City, Arizona 86442 

The Q u ~ t y  People 
Since 1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

- 
2745JC249 

Client 20449 Job No. 

Greiner, Inc., Southwest Labhnvoice No. 27460061 

,02 / 26 I 9 6  
3650 South Pointe Circle, Suite 203  
Laughlin, Nevada 89028 Date 

Project 

Location 

Hiko Springs Wash Detention Basin ( C C B D  Bid i’t3476-94) 

J,aughlin , Nevada 

Type of Material Roller Compacted Concrete Authorized By K. Smith Date 0 2 / 2 1 / 9 6  

Source of Material 

Moisure/Density Relationship Mix Meth. Test Locations Designated By Western Technologies Inc - 
American Asphalt & Grading Tested.Calc, ~ ~ 2 .  Llewellyn/WT 

- 
Test 
No. 

437 

438 

439 

440 

44 1 

44 2 - 
Test 
No. 
= 
437 

438  

439 

440 

44  1 

442  

i 

Elevation 
of Test 

Datum t 
Location of Test Hole . Date 

0 2 / 2 1 / 9 6  

0 2 / 2 1 / 9 6  

0 2 /  21 / 9 6  

0 2 / 2 1 / 9 6  

0 2 / 2 1  /96  

0 2 / 2 1 / 9 6  

Spillway, Crest, Sta. 16+50 

Spillway, Crest, Sta. 15+75 

Spillway, Crest, Sta. 15+00 

Spillway, Crest, Sta. 14+50 

Spillway, Crest, Sta. 14+00 

SPillwav, Crest, Sta. 13+50 

mix 2 

mix 2 

mix 2 5.7 

mix 2 

mix 2 5.7 

148.0 

148 .0  

148 .O 

148 .0  

148 .0  

148 .0  

In-Place Characteristics Relative Within 
Moisture Wet Density Compaction Spccs. 

7 . 3  145 .6  98 Yes 

6 . 5  146 .2  99 Yes 

6 . 8  146 .0  99 Yes 

7 . 0  145 .3  98  Yes 

6 . 8  1 4 5 . 8  99 Yes 

Yes - 6 . 8  1 4 5 . 4  98  

1 1077 I 
1077 

1077 

1077 

1077 

1077 

Comments * 

9 ,  1 3 ,  15, 18 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 , l  5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

9, 1 3 ,  1 5 ,  18 

9 ,  13, 1 5 ,  18 

* Comments 
8 100% mtn req’d 14 Tested 0-1556/AASHTO T-21: 
9 98% min req’d 15 Tested ASTM 0-2922/0-3017 

19 Test Lotattons on Accompanytng Site Plan 
20 Specsfications Unknown 

10 95% min req’d 16 Tested ASTM D-2922/AASHTO T-217 

1 Subgrade 
2 Subbase F ~ l l  
3 Basecourse 
4 Backfill 11 90% mtn req’d 17 Rockcorrection applied tomaximum t Datum Topographic 
5 Pavement Area 12 65% min req d 
6 Below Footing Bottom 1 3  RCC $ 6  Other 
7 Above Footing Bottom 

drv densit AAS TO T-224 
Note Tests reported herein are not part ot a continuous monttoring 

program of compdction operations and accordtngly apply 
onlv to the actual location tested 

iid !21 

opies to: Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 



2745JC249 Job No. -- 
InQoice No. 27460061 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Date 

Report No. Date 0 2 / 2 6 / 9 6  

of Test 
Datum t 

Location of Test Hole 

- - 
Test 
No. 
- 
i 43  

i 44  

- - 
Test 
No. 
- - 
i43 

i44 

- - 

I 

3 2 / 2 1  I 9 6  

3 2 /  21 I 9 6  

Moisture 
Density 
Lab. No. 

nix 2 

mix 2 

S p i l l w a y ,  C r e s t ,  Sta. 12+75 

S p i l l w a y ,  Crest, Sta. 12+00 

Optimum 
Moisture 

% 

5 .7  

5 .7  

Max. wet 
Density 

pd 

1 4 8 . 0  

1 4 8 . 0  

In-Place Ch 
Moisture 

% 

7 . 1  

7 . 2  

acteristio 

Net Density 
pd 

1 4 6 . 0  

146 .2  

Relative 

% 
bnpaaion 

99 

99  

Vithin 

1077 

1077 

Comments* 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

'Conrmnu 
1. Subgrade 
2.  Subbase Fill 
3.  Bare Cwrx 
4 .  Backfill 
5 .  Pavement Area 
6. &Imv Footina Bottom 

8. 100% min. req'd. 
9.98% min. rtq'd. 15.  Tested ASTM 0-2922/D3017 20. Specifications Unknown 

14. Tested ASTM D-l556/MSHTO T-217 

16. Tested ASTM D-i922/MSHTO 7-217 

19. Test Locations Shown on Acmpanying Site Plan 

10.95% min. req'd. 
11.%%rnin.req'd. 17. RockCorrtctionappliedtornaximurn T o p o g r a p h i c  
12.85% min. req'd. dry density per AASHTO T-224 

Bid #21 
7. Above Fmting mom 13. RCC 18. Other 

pgc 
a/!  7k. 



L A B 0  R A T 0  R Y  R E  P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The M t y  People 
Since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

c -I 

Elevation 
of T a t  Test 

No. Datum t 
Location of Test Hole Date 

2745 JC249 Job No. Client 20449 
Greiner, Inc.,  Southwest Lab/lnvoice No. 27460061 

02/26/96  3650 S o u t h  P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD Bid 83476-94) 

L a u g h l i n ,  Nevada 
Project 

Location 
02 f p O ! 9 6  T~~~ of Material R o l l e r  Compacted C o n c r e t e  Authorized B~ K. Smith  Date --- 

430 

431 

432 

Source of Material 

Moisure/Density Relationship Mix Meth. ____. Test Locations Designated By Western 

American A s p h a l t  6 Grad ing  Tested.Calc. g y P .  Llewellyn/WT 

I*%- 

02/20/96  West a b u t m e n t ,  Top of s p i l l w a y ,  S t a .  17+40 

02/20/96  West a b u t m e n t ,  Top of s p i l l w a y ,  S t a .  17+50 

02/20/96  West a b u t m e n t ,  Top of s p i l l w a y ,  S t a .  17+25 

433 

No. 

428 

429 

430 

431 

432 

433 

1- 428 -1 Oy/giq -West a b u t m e n t ,  Top of s p i l l w a y ,  S t a .  17+25 

02/20/961 West a b u t m e n t ,  Top of s p i l l w a y ,  S t a .  17+50 I 1083 
Moisture Optimum Max. Wet In-Place Characteristics Relative Within 
Density Moisture Density - Moisture Wet Density Compaction S W .  Comments * 
L.b No. % pd % pd % t 

mix 2 5 .7  148.0 5.2 145.5 98 y e s  9 ,  1 3 ,  15 ,  18 

mix 2 5.7 148.0 5 .O 146.7 99 y e s  9 ,  13 ,  15 ,  18 

mix 2 5 .7  148.0 5.4 146.3 99 y e s  9 ,  13 ,  1 5 ,  18 

mix 2 5.7 148 .0  8 . 3  144 .7  98 y e s  9 ,  13 ,  15 ,  18 

mix 2 5.7 148.0 8 .3  145 .O 98 y e s  9 ,  13 ,  15 ,  18 

mix 2 5.7 148.0 7 .O 146.0 99 y e s  9 ,  13 ,  1 5 ,  18 

1 1078 1 
1 429 I 0 2 / 2 0 / 9 6 )  West a b u t m e n t ,  Top of s p i l l w a y ,  S t a .  17+50 1 1079 I 

1080 

108 1 

1082 

* Comments 
1 Subgrade 8 100% min req d 
2 Subbase Fill 9 98% min req d 
3 Basecourse 10 95%min req’d 
4 Backfill 11 90% min req d 
5 Pavement Area 12 85% min reo. d 
6 Below Footing Bottom 13 RCC 
i Above Footing Bottom 

14 Tested D-l556/AASHTO T-217 
15 Tested ASTM 0-2922/0-3017 20 Specifications Unknown 
16 Tested ASTM 0-2922/AASHTO T-217 

18 Other 8 i d  $ 2 1  

19 Test L&ations On Accompanying Site Plan 

17 Rock correction applied to maximum Datum Topopraph ic  
dry densit AAS TO T-224 

Note Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordingly apply 
only to the actual location tested 

opies to, C l i e n t / K e n  Smi th  (3)  * American A s p h a l t  & Grading/Wayne P h e l p s  ( 2 )  



2745JC249 

2746006 1 
1 ob No. - 
Invoice No. 
Report No. Date 0 2 /  2 6 / 9 6  * 
- - 
Test 
No. 
- 
i34 

i35 

i36 

- - 
Test 
No. 
- 
i 34  

i35 

i 36  

- - 

Date 

1 2 / 2 0 / 9 6  

1 2 / 2 0 / 9 6  

1 2 / 2 0 / 9 6  

Moisture 
Density 
Lab. No. 

nix 2 

nix 2 

nix 2 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

~ ~~ 

Location of Test Hole 

West abutment, Top of spillway, Sta. 17+25 

West abutment, Top of spillway, Sta. 17+10 

West abutment, Top of spillway, Sta. 17+50 

Optimum 
Moisture 

% 

5.7  

5 .7  

5 . 7  

Max. wet 
Density 
d 

148.0 

! 4 8 . 0  

148.0 

In-Place Cb acteristia 

Moisture 
% 

7 . 2  

7 . 2  

6 . 8  

Vet Density 
pd 

145.7 

1 4 6 . 4  

146 .9  

Relative 

% 
:ompaction 

98  

99  

99  

Vithin I 

Elevation 
of Test 
Datum t 

1084 

1085 

1086 

I I Comments * 

, 
I 1 

‘Commenu 
1. Subgrade 
2. Subbase Fill 
3. Ease Course - 
4. aadtfill 
5 .  P a v m n t  Area 

7. Above Footing Bottom 13. RCC 18. Other 
6. Below Footing Bottom Bid 1\21 

8. 100% min. req’d. 
9.98% min. req’d. 15. Tested ASTM D-2922/0-3017 20. Specifications Unknown 

14. Tested ASTM D-lS%/MSHTO T-217 

16. Tested ASTM D-2922/MSHTOT-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. req’d. 

12.85% min. req’d. 
11. 90% min. req’d. 17. Rodc Correction applied to maximum +Datum Topographic 

dry density per AASHTO T-224 



L A B 0  R A T 0  R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Qu&ity People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

426 

Test 
No. 

4 2 1  

2745JC249 Client 20449 job No. 
Greiner, Inc . ,  Southwest Lab/lnvoice No. 27460061 

3650 South Pointe Circle, Suite 203 0 2 / 2 6 / 9 6  
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

Laughlin, Nevada 
Project 

Location 

0 2 / 1 6 / 9 6  1 Spillway, Step 1\43, Sta.  13+00 1075 
Moisture Optimum Max. Wet In-Place Characteristics ~ ~ l ~ t i ~ ~  Within 

Lab No. % pd Yo Pcf % 1 
Density Moisture Density Moisture Wet Density Compaction Spes. Comments * 

mix 2 5 . 7  148 .0  7 . 0  147 .0  99 Yes 9 ,  1 3 ,  1 5 ,  18 

MoisureIDensity Relationship Mix Meth. ____ Test Locations Designated By Western Technologies Inc L 

4 2 2  

423  

424  

425 

426 

Location of Test Hole 

mix 2 5.7 148.0 7 . 3  145 .8  99 Yes 

mix 2 5 . 7  148 .0  6.9 146 .2  99 Yes 

mix 2 5.7 148 .0  7 . 2  1 4 6 . 0  99  Yes 

mix 2 5.7 148 .0  6 . 2  145 .5  98  Yes 

mix 2 5.7 148 .0  6 . 8  1 4 5 . 3  98  Yes; 

Spillway, Step 1/43, Sta. 15+00 

Spillway, Step 1/43, Sta. 14+00 

I 425 ( 0 2 / 1 6 / 9 6  I Spillway, Step 1/43, Sta. 13+50 

1075 

1075 

1076 

9 ,  1 3 ,  15, 18 

9 ,  13, 1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  15,  18 

* Comments 
1 Subgrade 8 1cO% min req d 
2 Subbase Fill 7 9896 min req d 
3 Basecourse 10 95%min r w ' d  
4 Backfill 11 90% min req d 
5 Pavement Area 12 8S06min req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

14 Tested 0-1556/AASHTO T-217 
15 Tested ASTM D-2922/D-3017 
16 Tested ASTM 0-2922/AASHTO T-217 

19 Test Lotations on Accompanying Site Plan 
2 0  Specilications Unknown 

17 Rock correction applied to maximum Datum Topographic 
drv densiP$ iA$ST201TT-224 

18 Other Note Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordingly apply 
only to the actual location tested 

pies to: Client/Ken Smith ( 3 )  e American Asphalt & GradingIWayne Phelps ( 2 )  

PDO 35 



2745JC249 

2 7 4 6 0 0 6 1  ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 
1 ob No. 

Invoze No. 

Date Location of Test Hole 

0 2 / 2 6 / 9 6  Report No. Date a 
Elevaoon 

of Test 
Datum t 

- - 
Test 
No. 
- 
i 2 7  

- - 
Test 
No. 

i 2 7  
- - 

- - 

Yes 9 ,  13, 1 5 ,  18 

Moisture 
Density 
Lab. No. 

nix 2 

'Comments 
1. Subgrade 
2. Subbase Fill 
3.  h e  Cwrw 
4. Backfill 
5 .  Pavement Area 
6. Below Footing Bottom 
7 .  Above Footing Bottom 

Optimum 
Moisture  

% 

5 .7  -48.0 

8 .  100% min. req'd. 
9.96% min. req'd. 

10. 95% min. req'd. 
11.90% min. req'd. 
12. 85% min. req'd. 

13. RCC 

Relative 
Compaction 

% 

99 

14. Tested ASTM D-I55b/AMHTO T-217 
15.  Tested ASTM D-2922/0-M17 
16. Tested ASTM D-2922/MSHTO T-217 
17. Rock Correction applied to maximum 

dry density per M S H T O  T-224 
Bid # 2 1  

18. Other 

1076  

Nithin 
S p c u  

7 
Comments' 

19. Test Locations Shown on Acmrrnanying Site Plan 
20. Specifications Unknown 

P 



L A B O R A T O R Y  REPORT 

REVISED REPORT: 02 /22 /96  

Western 
Technologies Bullhead City, Arizona 86442 

The QunlJty People 

1514 Cold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS Since 1955 

r 

T a t  
No. 

P 

409 

410 

411 

- 

Client 20449 
2745 JC249 Job No. 

Greiner, Inc., Southwest Lab/lnvoice No. 2746006 1 
3650 Sou th  P o i n t e  Ci rc le ,  S u i t e  203 
Laugh l in ,  Nevada 89028 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD B i d  #3476-94) Project - 

L a u g h l i n ,  Nevada Location 

T~~~ of Material R o l l e r  Compacted Concre t e  Authorized B~ K. S m i t h  Date 0 2 / 1 E j / 9 6  

source of Maierial 

Moisure/Density Relationship Mix Meth. Test Locations Designated By Western =*- 

American Aspha l t  & Grading  Tested.calc. ~ ~ 2 -  LlewellYn/WT 

Datt 1 Location of Test Hole 

32/15/96 S p i l l w a y ,  S t e p  #41,  S t a .  16+00 

32/15/96 S p i l l w a y ,  S t e p  #41, S t a .  15+50 
c4-7 

32/15/96 S p i l l w a y ,  S t e p  #41, S t a .  15+00 A Y 1996 

02/15/96 S p i l l w a y ,  S t e p  (141, S t a .  13+50 GREINEf?, INC. 

02/15/96 S p i l l w a y ,  S t e p  1/41, S t a .  14+25 

32/15/96 S p i l l w a y ,  S t e p  #41, S t a .  12+50 
Moisturn Optimum Max. Wet In-Ptace Characteristics ~ ~ l ~ t i ~ e  Within 

Moisture Wet Density Cornpadion Specs. Comments * Density Moisture Density 
Lab No. % d % d % r 

mix 2 5 . 7  148 .0  6 .8  

mix 2 5 .7  148.0 6 .7  

mix 2 5.7  148 .O 7 .O 

mix 2 5.7 148 .0  7 . 2  

mix 2 5 .7  148 .0  7 .0  

mix 2 5 .7  148.0 7 .3  

146.1 

146.4 

146.7 

145.5 

146.8 

145.6 

Comments 
1 Subgrade 8 100% min req'd 
2 Subbase Fill 9 98% min req d 
3 Basecourse 10 95%min req'd 
4 Backfill 11 W%min req'd 
j Pavement Area 12 85% min req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

opies to: Cl ien t /Ken  Smith * American Aspha l t  

Elevation 
of Test 
Datum t 

107 1 

107 1 

1072 

1072 

107 1 

1072  

99 y e s  9 ,  13,  1 5 ,  18 

99 y e s  9 ,  13,  1 5 ,  18 

99 y e s  9 ,  13, 1 5 ,  18 

98  y e s  9 ,  13, 1 5 ,  18 

99 y e s  9 ,  13,  15, 18 

98 y e s  9 ,  13, 15, 18 

14 Tested D-l556/AASHTO T-217 
15 Tested ASTM 0-2922/D-3017 20 Specifications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 

19 Test Lotations on Accompanying Site Plan 

17 Rock correction applied to maximum Datum Topographic  
dw den>.giA$S~201T~224 

18 Other Note Tests reported herein are not part of a continuous monitoring 
program of compaction operations and accordingly apply 
only to the actual location tested 

( 3 )  
& GradingIWayne P h e l p s  (2) 



2745JC249 

27460061 
‘Job No. 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 
Invoice No. 

Relative 
compaction 

% 

98  

100 

99 

98  

98  

99 

Date 02/16/96 e ReportNo. 

Within 
specs 

? 

y e s  

y e s  

y e s  

y e s  

y e s  

y e s  

e,  

. .  

~ ~~ 

Location of Test Hole 
Elevation 

of Test 
Datum t 

Test 
No. 

= 

415 

416 

417 

418  

419  

420  

Test 
NO. 

415  

416 

417 

418  

419 

420  

Date 

0 2 / 1 5 / 9 6  

0 2 / 1 5 / 9 6  

0 2 1  1 5 / 9 6  

0 2 / 1 5 / 9 6  

0 2 / 1 5 / 9 6  

0 2  / 15 / 9  6 

S p i l l w a y ,  S t e p  1/42, S t a .  15+75 

S p i l l w a y ,  S t e p  1/42, S t a .  15+00 

S p i l l w a y ,  S t e p  # 4 2 ,  S t a .  14+00 

S p i l l w a y ,  S t e p  1/42, S t a .  13+50 

S p i l l w a y ,  S t e p  1/42, S t a .  12+75 

S p i l l w a y ,  S t e p  1/42, S t a .  12+00 

1073 

1074 

1074 

1073 

1073 

1074 

In-Place Ch 

Moisture 
% 

6 . 9  

7 .O 

7 . 4  

7 . 1  

7 . 0  

7 . 4  

acteristics 

Wet Density 
pa 

145.3  

147.6 

147 .0  

145 .5  

145.3 

146 .8  

Max. wet 
Density 
pd 

M o i s t u r e  
Density 
Lab. No. 

Optimum 
Moisture 

% 
Comments’ 

i 

I 
9 ,  13, 1 5 ,  18 I 

! 9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 I 

: 
! 
I 9 ,  1 3 ,  1 5 ,  18 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 
mix 2 

5.7 

5.7 

5.7 

5.7 

5.7 

5 . 7  

148 .0  

148 .0  

148 .0  

148 .0  

148 .0  

148 .0  

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

! 

FE@ . j l  

! 1 . 
r . -  

‘Conrmcnt5 
1. Subgrade 
2. Subbase Fill 
3. k c  Course 
4. Backfill 

* 8.100% min. req’d. 
9.98% min. req’d. 15. Tested ASTM D-2922/0-3017 20. Specifications Unknown 

14. Tested ASTM D1556/AASHTO T-217 

16. Tested ASTM D-2922/MSHTO T-217 

19. Test Loeations Shown on Acmmpanying Site Plan 

10.95% min. req’d. 

12.85% min. req‘d. 
11.90% mtn. req’d. 17. Rock CMaron applied to maximum Datum T o p o g r a p h i c  

dry density per M S H T O  T-224 5. Pavement Area 
6. Below Footinn Bottom Bid 1/21 7. Above Footini Bottom 13. RCC 18. other 



Western 
Technologies Bullhead City, Arizona 86442 

The Qu&@ People 
Since 1955 

1514 Gold kush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

c 
LABORATORY R E P O R T  1 REVISED REPORT: 02/22/96 

Client 20449 
2745 JC249 

job No. 

Greiner, Inc., Southwest Lab/lnvoice No. 27460061 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project '-- 

Location 

-rype of Material Roller Compacted Concrete Authorized B~ K .  Smith Date 02/14/96  

Source of Material 

Moisure/Density Relationship Mix Meth. _____ Test Locations Designated By Western Inc *- 

American Asphalt & Grading Tested.Calc. g y p .  Llewellyn/WT 

Location oi l e s t  note 

Spillway, Step 1/40, Sta. 15+00 

Spillway, Step #40,  Sta. 14+25 

Spillway, Step 1/40, Sta. 13+75 

Spillway, Step 1/40, Sta. 13+00 4:; 
Spillway, Step #40,  Sta. 13+00 

Spillway, Step #40, Sta. 12+25 
Moisture 
bnsity 
b b N o .  

lest 
No' 

403 mix 2 

404 mix 2 

405 mix 2 

406 mix 2 

407 mix 2 

408 mix 2 

Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
b Below Footing Bottom 
i Above Footing Bottom 

I 

Optimum Max. Wet In-Place Characteristics Relative 

Moisture 
% 

5 . 7  

5 . 7  

5 . 7  

5 . 7  

5 .7  

5 .7  

Density Moisture 

148.0 7.0 

148.0 7 . 2  

148.0 6 .9  

148.0 7 . 3  

148.0 6 . 9  

148.0 7 . 2  
- 

N e t  Density 
d 

146.8  

144.9 

146.1 

146 .5  

145.5 

145.0 

Compaction 
% 

99 

98 

99 

99 

98 

98 

1069 

1070 

1069 

1070 

1070 

1070 
Within 
Specs. 

7 
Comments ' 

1 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  1 5 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  13,  15,  18 

9 ,  1 3 , l  5 ,  18 

9 ,  13 ,  15,  18 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test LMations on Accompanying Site Plan 
9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specificatbons Unknown 

10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

12 05% min req d 
13 RCC 18 Other 

11 90% mtn req d 17 Rock correction applied l o  maximum Datum Topographic 
drv densit AAS TO T-224 

NoIe Tests reported herein are not part ot a continuous monitoring &id ? 2 1  
program of compaction operations and accordtngly apply 
only IO the actual location tested 

pies to. Client /Ken Smith (3) e American Asphalt & Grading/Wayne Phelps ( 2 )  

PDQ 35 



L A B O R A T O R Y  R E P O R T  

REVISED REPORT: 02/22 /96  

Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ b  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

lest 
NO. 

390 

391 

392 

393 

394 

395 

- 

Client 20449 

Moisture Optimum Max. Wet I n - P k e  Characteristics Relative Within 
Density Moisture Density I Moisture Wet Density Compaction Specs. Comments * 
Lab No. % pd 46 d % I 

mix 2 5.7 148.0 7.8 145.3 98 yes 9, 13, 15, 18 

mix 2 5.7 148.0 8.0 144.7 98 yes 9, 13, 15, 18 

mix 2 5.7 148.0 7.6 145 .O 98 yes 9, 13, 15, 18 

mix 2 148.0 7.8 144.9 98 yes 9, 13, 15, 18 

mix 2 148.0 7.0 147 . O  99 yes 9, 13, 15, 18 

mix 2 148.0 6.9 145.5 98 yes I 9, 13, 15, 18 

2745 JC249 job No. 
2746006 1 

_02/ 14/96 

Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Reviewed By 
Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 
Type of Material Roller Compacted Concrete Authorized B~ K .  Smith Date 02/13/96 - 
Source of Material 

Moisure/Density Relationship Mix Meth. ____ Test Locations Designated By Western Inc. 
American Asphalt & Grading Tested.calc, ~ ~ 2 .  Llewellyn/WT 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
b Below Footing Bottom 
7 Above Footing Bottom 

8 min req d 14 Tested O-l556/AASHTO T-217 19 Test Ldations on Accompanying Site Plan 
9 98% min req d 

10 95% min req’d 

12 85% min req d 
13 RCC 18 Other Note Tests reported herein are not part of a continuous monitoring 

15 Tested ASTM 0-2922/0-3017 
16 Tested ASTM D-2922/AASHTO T-217 

20 Specifications Unknown 

11 90% min req’d 17 Rockcorrection applied to maximum t Datum Topographic 
dry densix iA$Sr201T-224 

program of compaction operations and accordlngly apply 
only to the actual location tested 

opies to: Client/Ken Smith (3) 
American Asphalt 6 Grading/Wayne Phelps (2) 

PDQ 35 



2745JC249 
27460061 

* JobNo. 

Invoice No. 

99 

98 

98 

99 

99 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

y e s  

y e s  

y e s  

y e s  

y e s  

Report No. Date 02/14/96 
. .  

Elevation 
of Test 
Datum t 

Test 
No. 

396 

397 

398 

399 

400 

40 1 

402 

Test 
No. 

396 

397 

398 

399 

400 

40 1 

402 

Date Location of Test Hole 

S p i l l w a y ,  S t e p  1/39, S t a .  12+OO 

S p i l l w a y ,  S t e p  839, S t a .  13+00 

S p i l l w a y ,  S t e p  f39, S t a .  13+50 

S p i l l w a y ,  S t e p  f39, S t a .  14+25 

S p i l l w a y ,  S t e p  #39, S t a .  14+75 

S p i l l w a y ,  S t e p  1/39, S t a .  15+00 

S p i l l w a y ,  S t e p  #39, S t a .  15+75 

02/ 13/96 

02/ 13/96 

02/13/96 

02/ 13/96 

02/13/96 

02/13/96 

02/13/96 

1067 

io67 

1068 

1068 

1067 

1067 

1068 

in-Place Ch acteristia 

N e t  Density 
pa 

Hax. wet 
Density 

pd 

148.0 

148-0 

148.0 

148.0 

148.0 

148.0 

148.0 

Optimum 
Moisture  

% 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

Moisture 
Density 
Lab. No. 

Moisture 
% 

Comments' 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

I 
m i x  2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

7.3 

7.0 

7 . O  

7.5 

6.8 

6.9 

7.3 

146.8 

146.1 

146.4 

145.5 

145.1 

146.9 

147.1 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

'CMnmcnts 

e 4. Backfill 

1. Subgrade 
2.  Subbase Fill 
3. Base Cwne 

8. 100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM 0-2922/D-M17 20. Specifications Unknown 

14. Tested ASTM D-lS%/AAHTO T-217 

16. Tested ASTM D-2922/AAHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. req'd. 
i i .w%min . r rq 'd .  17.RockComctionaoplied tomaximum tDatum Topograph ic  
12.85% rnin. req'd. dry density prr M S H T O  T-224 

6. Eelow Footing Bottom Bid 1\21 7. W e  Footing Bottom 13. RCC 18. Other 

5: Pavvmnt Area 

PDO 35A ~~ 



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Qu&ty People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS Since 1955 

- 

Client 20449 
2745 JC249 job No. 

Greiner, Inc., Sauthwest Lab/lnvoice No. 27460061 
02/13/96 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 

T~~~ of Material Roller Compacted Concrete Authorized B~ K. Smith Date 02/09 196 

Source of Material 

Moisure/Density Relationship Mix Meth. ____ Test Locations Designated By 

American Aspha1t & Grading Tested.Calc. By- P. Llewellyn/WT 

In=* 

Test 
No. 

377 

378 

79 

380 

38 1 

382 

1-t 
No. 

377 

378 

379 

380 

38 1 

382 

Date 

02/09 / s  
02/09/5 

02/09/5 

02/09/5 

02/09/5 

02/09/5 
Moisture 
Density 
Lab No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

Elevation 
of l e s t  
Datum t 

Location of Test Hole 

- 
Spillway, Step 1'136, Sta. 16+00 

Spillway, Step 1/36, Sta. 15+25 

Spillway, Step 1/36, Sta. 14+50 

Spillway, Step 1/36, Sta. 13+75 

Spillway, Step 1/36, Sta. 13+00 

Spillway, S t  

Optimum 
Moistum 

% 

5.7 

5 .7  

5.7 

5.7 

5 . 7  

5 .7  

Max. Wal 
Lknsity 

Pcf 

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

p f 3 6 ,  Sta. 12- 
In-Place Uuracteristia 

I 
145.3 

146.2 

146.0 

145.9 
6,5 147.2 

7.1 146.8 

5 
Relative 

Compaction 
% 

98 

99 

99 

99 

99 

99 

Comments * 

1061 

1062 

1062 

1061 

1062 

1062 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13,  15, 18 

9 ,  13 ,  1 5 ,  18 

9 ,  13, 15, 18 

9,  13, 15,  18 

8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Lotations on Accompanying Site Plan 
9 98% min req'd 

10 95% min req'd 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d 
13 RCC 18 Other 

15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 

11 90% min req d 17 Rock correction applied to maximum Topographic 
drv densit AAS TO T-224 

6id 1 2 1  Note Tests reported herein are not part ot a continuous monitoring 
program 01 compdction operations and accordingly apply 
only to the actual location tested 

pies to: Client/Ken Smith (3)  
American Asphalt & Grading/Wayne Phelps ( 2 )  



2745 JC249 
2746006 1 

lop No. 

Invoice No. 
4 

Report No. Date 02 / i3 /96  * 
___. 

Test 
No. 

383 

384 

385 

386 

387 

388 

389 

T a t  
No. 

383 

384 

385 

386 

387 

388 

389 

v 

Date 

12/09/96 

12/09/96 
12/09/96 

12/09/96 

32/09/96 

12/09/96 

12/09/96 

Moisture 
Density 
Lab. No. 

nix 2 

n i x  2 

n i x  2 

mix 2 

mix 2 

mix 2 

mix 2 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Location of Test Hole 

S p i l l w a y ,  S t e p  1/37, S t a .  16+00 

S p i l l w a y ,  S t e p  1\37, S t a .  15+75 

S p i l l w a y ,  S t e p  #37 ,  S t a .  15+50 

S p i l l w a y ,  S t e p  f 3 7 ,  S t a .  15+00 

S p i l l w a y ,  S t e p  #37 ,  S t a .  14+75 

S p i l l w a y ,  S t e p  #37 ,  S t a .  14+25 

S p i l l w a y ,  S t e p  f 3 7 ,  S t a .  13+50 

Optimum 
M o i S a t r e  

% 

5.7  

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

Mu. wet 
Density 

pa 

148.0 

148 .O 

148 .O  

148 .O  

148.0 

148.0 

148.0 

In-Place Ch 
Moisture 

% 

7.0 

6.4 

6 .9  

6.8 
7 . O  

7 . 3  
7 .0  

acteristia 

Net Density 
pa 

145.9 

146.3 

145.3 

145.8 

146.6 

146.5 

147 . O  

Relative 
2Mllpaction 

% 

99 

99 

99 

99 

99 

99 

99 

-- 
EIwaticn 

of Test 
Oaturn t 

1063 

1064 

1064 

1063 

1064 

1063 

1064 

Comments' 

9 ,  13,  15, 18 

9 ,  13,  15 ,  18 

9 ,  13,  15,  18 
9 ,  13 ,  15,  18 

9 ,  13 ,  15, 18 
9 ,  13 ,  15 ,  18 

9 ,  13, 15 ,  18 

'Cammentr 
1. Subgrade 
2. Subbase Fill 
3. Base Course 
4. hckfi l l  
5 ,  Pavement Area 

8. 100% min. req'd. 
9.98% min. req'd. 1s. T a d  ASTM 02922/D-3017 to. Specifications Unknown 

14. Tested ASTM D-lS%/hASHTO T-217 

16. Tested ASTM 0-2922/MSHTO T-217 

19. Test Locations Shown on Acmpanying Site Plan 

10.95% min. req'd. 

12.85% min. req'd. 
11. 90% min. req'd. 

6. Below Footing Bonom Bid 821 
17. R a t  Correction applied to maximum T o p o g r a p h i c  

dry density per AASHTO T-224 

7,AboveFootingBottom 13. RCC 18. Other 



L A B O R A T O R Y  REPORT 
Western 151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
- Technologies Bullhead City, Arizona 86442 

The W-ty People 
Smce 1955 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Lwtion of Test Hole 

Client 20449 

Elevation 
of Test 
Datum t 

2745 JC249 Job No. 

F 3  1 3 I996 Spillway, Step #34, Sta. 14+25 
Spillway, Step 1\34, Sta. 13+50 

Spillway, Step #34,  Sta. 12+75 GREINER, IN. 

Greiner, Inc., Southwest Lablnvoice No. 27460021 

02/09/96  3650 South Pointe Circle, Suite 2 0 3  
Laughlin, Nevada 89028 Date 

Reviewed By 
Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 

Type ofMaterial Roller Compacted Concrete Authorized B ~ _  K. Smith Date 02/08/96 

source of Material 

Moisure/Density Relationship Mix Meth. ~. Test Locations Designated By Western E*- 
American Asphalt & Grading Tested.calc. ~ ~ 2 .  Llewellyn/WT 

1058 

1057 

1057 

02/08/96 

02/08/96 

Spillway, Step 1\34, Sta. 12+0O 

02/08/96 

02/08/96 1058 

Test 
No. 

364 

365 

366 

367 

1057 
‘ I V E b  1058 

Moisture Optimum Max. Wol In-Place Characteristics Relative Within 

Density Moisture Density Moisture Wet Density Compaction s p w .  Comments * 
Lab No. % d n d w 1 

mix 2 5.7 148 .O 5.6  145.9 99 yes 9 ,  13, 1 5 ,  18 
mix 2 5 .7  148.0 5 . 8  145.5 98 yes 9 ,  1 3 ,  1 5 ,  18 
mix 2 5.7 148.0 6 .0  145 .0  98 Yes 9 ,  13, 1 5 ,  18 
mix 2 5 .7  148.0 5 . 9  145.2 98 yes 9 ,  13 ,  15, 18 

* Comments 
1 Subgrade 8 100% min req’d 
2 Subbase Fill 9 98%min req’d 
3 Basecourse 10 95%min req’d 
4 Backfill 11 90%min req’d 
5 Pavement Area 12 85%min req’d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

opies to: Client/Ken Smith 
American Asphalt 

14 Tested D-l556/AASHTO T-217 
15 Tested ASTM 0-292210-3017 
16 Tested ASTM D-2922/AASHTO T-217 

19 Test L&ations on Accompanying Site Plan 
20 Specifications Unknown 

17 Rock correction applied to maximum t ~ a t u m  Topographic 
drv densitfiiA$Slp201TT-224 

18 Other Note Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordingly apply 
onlv to the actual  locatlon tested 

( 3 )  
& Grading/Wayne Phelps ( 2 )  



2745JC249 
ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

1 ob No. 

Invoice No, 27460921 

- 
Test 
No. 

370 

371 

372 

373 

374 

375 

376 

- 

T m t  
No. 

370 

37 1 

31 2 

373 

374 

375 

376 

L 

Date 

02/08/96 

02/08/96 

02/08/96 

02/08/96 

02/08/96 

02/08/96  

02/08/96  

Moisture 
Density 
Lab. No. 

m i x  2 

m i x  2 

m i x  2 

mix 2 

mix 2 
mix 2 

mix 2 

Location of Test Hole 

S p i l l w a y ,  S t e p  #35 ,  S t a .  16+00 

Sp i l lway ,  S t e p  #35 ,  S t a .  15+00 

Sp i l lway ,  S t e p  #35 ,  S t a .  14+25 

Sp i l lway ,  S t e p  #35 ,  S t a .  13+50 

S p i l l w a y ,  S t e p  #35 ,  S t a .  12+50 

S p i l l w a y ,  S t e p  iC35, S t a .  12+OO 

S p i l l w a y ,  S t e p  f 3 5 ,  S t a .  11+75 

Optimum 
Moisture 

% 

5.7 

5 .7  

5 .7  

5 .7  

5 .7  

5 .7  

5 .7  

Mu. wet 
Density 

Pd 

148.0 

148 .O  

148,O 

148.0 

148.0 

148.0 

148.0 

In-Place Ch 
Moisture 

% 

7 .O 

6.8 

6 .6  

6 .8  

7 . 1  

7 .0  

6.9 

rcteristia 

vet Density 
pd 

146.1 

145.3 

146.5 

144.7 

146.8 

147.0 

145.6 

Relative 
compaaion 

% 

99 

98 

99 

98 

99 

99 

98 

Elevation 
of Test 
Datum t 

1059 

1060 

1060 

1059 

1060 

1059 

1060 

Comments. 

4 I 1 

I 

9 ,  13 ,  15, 18 
9 ,  13, 15, 18 

9 ,  13, 1 5 ,  18 
9 ,  13, 15, 18 

9 ,  13, 15, 18 
9 ,  13 ,  15, 18 

9 ,  13, 15, 18 

*Comments 
I .  Subgrade 
2. Subbase Fill 0 3. B1Kcourse 
4. Backfill 
5. Pavement Area 

8.100% min. req‘d. 
9.98% min req’d. 15. Tested ASTM P2922/DM17 20. Specifications Unknown 

14 Tested ASTM D - l S W M H T O  T-217 

16 Tested ASTM D2922/AASHTO 1-217 

19. Test Locattons Shown on Acannpanytng Site Plan 

IO. 95% mtn. req’d. 

12. fi% min req’d. 
11.90% mtn. req’d 17 Rock Correctton applied to maximum Topographic  

d y  density per AASHTO T-224 
6. Eelow F d n g  Bottom Bid 821 
7,AbovcFootlngBoMm 13. RCC 18. Other 

. . -- _ _  - - ._ - - .  _ _ _  - - - - - .  ann ? e ~  - - -  



Western 151 4 Gold Rush Road, C258 LABORATORY R E P O R T  Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

TheZ!Emp’e~~~~~~ COMPACTED CONCRETE FIELD DENSITY TESTS 

Location of Test Hole 

- 

Client 20449 

Elevation 
of T a t  
Datum t 

2745JC249 Job No. 

Relative 
Compaction 

?6 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27460021 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) Project 

Within 
S p e a .  Comments * 

t 

I 

Laughlin, Nevada Location 

Type of Material Roller Compacted Concrete Authorized gy K. Smith Date 0 2  /07&6 

Moisture 
Lab No. d % 

Source of Material 

Moisure/Density Relationship mix Meth. ___. Test Locations Designated By Western Inc * 

American Asphalt & Grading Tested.Calc. ~ ~ 2 .  Llewellyn/WT 

we tpensity 
d 

Test 
No. 

c__ 

35 1 

352 

353 

354 

355 

356 
= 

Teat 
No. 

35 1 

352 

353 

354 

355 

356 

5 . 7  

5.7 

5.7 

5.7 

5 .7  

5.7 

Date - 
02/07/96 

02/07/96 

02/07/96  

02/07/96 

02/07/96  

02/07/96  - 
148.0 6 .7  146.8 

148.0 6 . 5  1 4 7 . 1  

148.0 6 . 3  145 .3  

148.0 6 . 5  145.6 

148.0 6 . 2  146.9 

148.0 6 . 5  146.7 

98 

98 

99 

99 

Spillway, Step 1/32, Sta. 16+00 

Spillway, Step #32, Sta. 15+50 

SPillWaY, Step 1/32, Sta. 15+00 

Spillway, Step #32, Sta. 14+00 

Spillway, Step #32,  Sta. 13+25 

Spillway, Step #32,  Sta. 12+50 

Yes 9 ,  13 ,  15, 18 

9 ,  1 3  15, 18 Yes 

yes 9 ,  13 ,  1 5 ,  18 

yes 9 ,  13 ,  1 5 ,  18 

”z 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 8 103% rntn req’d 
2 Subbase Fill 9 9856 min req’d 
3 Basecourse 10 95%mtn req’d 
4 Backfill 11 90%min req’d 
5 Pavement Area 12 85%min req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

Opie5 to: Client/Ken Smith 4 American Asphalt 

1053 

1054 

1054 

1053 

1053 

1054 

99 1 yes I 9, 1 3 ,  1 5 ,  18 

14 Tested 0-1556/AASHTO T-217 
15 Tested ASTM D-2922/0-3017 20 Specifications Unknown 
16. Tested ASTM 0-2922lAASHTO T-217 

19 Test Locations on Accompanytng Site Plan 

17. R o c k  correction applied to maximum t Datum Topographic 

18 Other R i  rl /I7 1 
dry density. AASHTO T-214 

Note: Tests reported herein are not part of a continuous monitoring 
program ot compaction operations and accordingly apply 
only to the actual locat(on testird.:.:; -; 

, .<. . . :?+ \-.-.2zs:.- .Lfl+ A..: .:i t i  “L-J 
( 3 )  
& Grading/Wayne Phelps ( 2 )  



Job No. 2745JC249 
Invoice No. 27460021 ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

02/07/96 Report NO. Date 

- - 
Test 
No. 

- 
35 7 

358 

359 

360 

361 

362 

363 

Test 
No. 
- 
35 7 

358 

359 

360 

36 1 

362 

363 

- - 

Date 

02/07/96 

02/07/96 

02/07/96 

02/07/96 

02/07/96 

02/07/96 

02/07/96 

Moisture 
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

'Comments 
1. Subgrade 
2. Subbase Fill 
3. Base Course 
4. W f i l l  
5.  Pavement Area 
6. Below Footing Bottom 
7. b e  Footing Bottom 

PQQ 35A 

Location of Test Hole 

Spi l lway ,  S t e p  833 ,  S t a .  15+80 

Sp i l lway ,  S t e p  #33 ,  S t a .  15+00 

Sp i l lway ,  S t e p  #33 ,  S t a .  14+75 

Sp i l lway ,  S t e p  #33 ,  S t a .  14+00 
Sp i l lway ,  S t e p  #33 ,  S t a .  13+50 

Sp i l lway ,  S t e p  #33 ,  S t a .  13+00 

Sp i l lway ,  S t e p  #33, S t a .  12+25 

Optimum 
Moisture  

% 

5.7  

5 .7  

5.7 
5 .7  

5.7 

5 . 7  

5.7 

Max. wet 
D M S i t V  

P c f -  

148.0 

148.0 

148 .O 

148.0 

148.0 

148.0 

148.0 

In-Place Ch 
Moisture 

% 

6.0 

6 .5  

6 .8  

6 .5  

6 .0  

6 . 3  

6 . 5  

acteristia 

7e t h n s i t y  
pd 

145.3 

146.1 

145 .O  

144.9 

147.4 

146 .1  

145.6 

Relative 

% 
compaaion 

98 
99 

98 

98 

100 

99 

98 

Elevation 
ofTest 
Oaturn t 

1055 

1056 

1056 

1055 

1056 

1055 

1056 

Comments' 

I 
i 

i I 
! 

i 
i 

I 
\ 

9 ,  13 ,  15,  18 

9 ,  13 ,  15 ,  18 

9 ,  1 3 ,  15,  18 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  13,  15 ,  18 

9 ,  13\, 15,  18 
_. ... , . 

8. 100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM D-2922/DM17 20. Specifications Unknown 

10.95% min. req'd. 
11.90% min. q ' d .  17. RakCorrmionappliedtomaximum Datum Topographic  
12.85% min. req'd. 

14. Tested ASTM PlS%/AASHTO T-217 

16. Tested ASTM D-2922/AASHTOT-217 

19. Test Locations Shown on Acaunpanying Site Plan 

d y  den5iW per M S H T O  T-224 

13. RCC Bid # 2 1  18. Other 

. .. .~ . . .. . .. -. . . . -. . . ... ... . . ..- ,. .. ... . . . .... .... . -. .--- 



Western 151 4 Gold Rush Road, C258 LABORATORY R E P O R T  Technologies Bullhead City, Arizona 86442 

The U t y  People 
(520) 758-8378 fax 758-1 666 

since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

d 

Elevation 

Datum t 
Date Location of Test Hole of Test 

Client 20449 
Greiner, Inc., Southwest 

92/06/96 Spillway, Step #30, Sta. 13+75 

02/06/96 Spillway, Step #30,  Sta. 13+00 

02/06/96 Spillway, Step f 3 0 ,  Sta. 12+OO 

Job No. 2745JC249 

Labhvoice No. 27460021 

1050 

1049 

1050 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location 

Type of Material Roller Compacted Concrete Authorized B~ K. Smith Date 02/06/96 

Source of Material 

Moisure/Density Relationship mix Meth. Test Locations Designated By Western I&- 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 
Laughlin, Nevada 

American Asphalt & Grading Tested.Calc. ~ ~ 2 -  Llewellyn/WT 

racteristics Relative 
jcs’knsity Compaction 
- 

Pcf K 

145.3 98 

145.0 98 

145.3 98 

146.2 99 

147.0 99 

145 .5  98 

- 
Test 
No. 
._ 

338 

339 

340 

141 
342 

343 
Within 
Specs. Comments * 

1 

yes 9 ,  13 ,  1 5 ,  18 

yes 9 ,  13, 15 ,  18 

yes 9 ,  13 ,  15, 18 

yes 9 ,  13 ,  1 5 ,  18 

yes 9 ,  1 3 ,  15, 18 

yes 9 ,  1 3 ,  1 5 ,  18 

\ 

I 

Test 
No. 

338 

339 

3 40 

341 

342 

343 

02/06/96 Spillway, Step #30,  Sta. 15+00 

02/06/96 Spillway, Step 1/30, Sta. 14+50 

I 1049 1 
1050 

1049 

Moisture Optimum Max. Wet In-Place CI 
Density Moisture Density Moisture 
Lab No. % Pcf % 

mix 2 5 ; 7  148.0 7 . 5  
mix 2 5 . 7  148 .0  7 . 2  

mix 2 5.7 148.0 7 . 0  
mix 2 5.7  148 .0  7 . 3  
mix 2 5 .7  148 .0  7 . 0  
mix 2 5 .7  148.0 6 . 8  - 

* Comments 
1 Subqrade 8 la)?/omin req d 
2 Subbase Fill 9 9e96 min req d 
J Basecourse 10 9S06min req d 
4 Backfill 11 90% min rea d 
5 Pavement Area 12 85% min req d 
b Below Foottng Bottom 
7 Above Footing Bottom 

13 RCC 

@pies to: Client/Ken Smith 
American Asphalt 

14 Tested D-l556/AASHTO T-217 
15 Tested ASTM D-2922/D-3017 
16 Tested ASTM D-2922/AASHTO T-217 
17 Rock correction applied to maximum 

dry density AASHTO T-224 
18 Other R i  il # 7  1 

( 3 )  
& Grading/Wayne Phelps ( 2 )  

19 Test Locations on Accompanying Site Plan 
20 Spwifications Unknown 

t Datum Topographic 

Note Tests reported herein are not part 01 a continuous monitoring 
program 01 compdction operations and accordingly apply 
only to the actual locatton tested 

PDO 35 



2745JC249 

27460021 
1 ob No. 
lnvoice No. 

02/08/96 
Report No. Date 

- - 
Test 
No. 

- 
344 

345 

346 

347 

348 

349 

350 

Test 
No. 
- 
344 

345 

346 

347 

348 

349 

350 

Date 

~~ 

12/06/96 

12/06/ 96 

12 106 196 

12/06/96 

12/06/96 

12/ 061 96 

12 106 / 96 

Moisture 
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

m i x  2 

'Cornmenu 
1. Subgrade 
2. Subbase Fill 
3. Ease Course 
4. Backfill 
5.  Pavement Area 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

~ 

Location of Test Hole 

Spi l lway ,  S t e p  #31, S t a .  16+00 

Sp i l lway ,  S t e p  #31, S t a .  15+50 

Spi l lway ,  S t e p  #31, S t a .  14+75 

Sp i l lway ,  S t e p  831, S t a .  14+00 
Sp i l lway ,  S t e p  #31, S t a .  13+25 

Sp i l lway ,  S t e p  #31, S t a .  12+50 

Spi l lway ,  S t e p  #31, S t a .  12+00 

Optimum 
Moisture 

% 

5.7 

5.7 

5 .7  

5 . 7  

5.7 

5 .7  

5.7 

Max.  wet 
D m s i t y  

p d -  

148.0 

148.0 

148 ..O 

148.0 

148.0 

148.0 

148.0 

In-Place Ct 

Moisture 
% 

6 . 5  

6 . 8  

6 . 9  

7 .0  

6 . 3  

6 . 5  

6 . 5  

acteristiu 

re &Density 
pd 

145.0 

146.1 

147.7 

147.1 

146.7 

145.5 

146.4 

Relative 
hWon 

% 

98 

99 

100 

99 

99 

98 

99 

Elevation 
of Test 
&turn t 

1051 

1051 

1052 

1051 

1052 

1051 

1052 

Comments 

9 ,  13,  15, 18 

9 ,  13,  15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  1 j i  15, 18 

8.100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM D-2922/D3017 20. Specifications Unknown 

14. Tested ASTM D-l556/MSHTO T-217 

16. Tested ASTM D-2922/MSHTO T-217 

19. Test Locations Shown on Acmpany ing  Site Plan 

10. 95% min. req'd. 

12.85% min. req'd. 
11.90% min. req'd. 17. R a k  Correction applied to maximum + Datum Topographic 

dry density per M S H T O  T-224 

RCC 18. Other B i d  /I21 6. Eelow Footing Bottom 
7. Above Footin8 Bottom 13. 

PDQ 35A 



Western 151 4 Gold Rush Road, C258 LABORATORY REPORT 
Technologies Bullhead City, Arizona 86442 

The W-ty People 
3 Inc. (520) 758-8378 fax 758-1 666 

~ice1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Relative 
Compaction 

% 

Client 20449 
Greiner, Inc., Southwest 

Within 
Specs. 

I 
Comments * 

2745JC249 

2746002 1 
job No. 

Lab/lnvoice No. 

99 

98  

99  

99 

99  

365d South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 
location Laughlin, Nevada 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94)  

T~~~ of Material Roller Compacted Concrete Authorized B~ K.  Smith Date 0 2 / 0 5 / 9 6  

Source of Material American Aspha1t ti Grading Tested.Calc. By- P. Llewellyn/WT 

Moisure/Density Relationship mix 

_ _ _ ~ -  

Meth. . Test Locations Designated By western Technologies In'* 

9 ,  1 3 ,  1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

Y e s  

Y e s  

Y e s  

Y e s  

Yes 
9 ,  1 3 ,  I 1 5 ,  18 

Test  
No. - 

325 

326 

327 

8328 

329 

330 

Test 
No. 

325 

326 

327 

3 28 

329 

3 3 0  

Date 

0 2 / 0 5 / 9 6  

02  / 0 5  / 96 

0 2 / 0 5 / 9 6  

0 2 / 0 5 / 9 6  

0 2 / 0 5 / 9 6  

Location of Test Hole 

Spillway, Step t 2 8 ,  Sta. 15+50 

Spillway, Step # 2 8 ,  Sta. 15+00 

Spillway, Step #28,  Sta. 14+00 

Spillway, Step # 2 8 ,  Sta. 13+00 

0 2 / 0 5 / 9 6  I Spillway, S t  

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 5.7 

mix 2 5.7 

Max. Wet 
Density 

Pd 

1 4 8 . 0  

148 . O  

148 .O 

1 4 8 . 0  

148 .0  

148 .0  

* Comments 
1 Subgrade 8 100%min req'd 
2 Subbase Fill 9 98% min req d 
3 BaseCourse 10 95%min req'd 
4 Backfill 11 90%min ree'd 
5 Pavement Area 12 85% min req d 
b Below Footing Bottom 13 2 . C  
7 Above Footing Bottom 

opies to: CLient/Ken Smith 
American Asphalt 

p i I 28 ,  Sta. 11- 
In-Place Characteristics 

1 4 6 . 3  

1 4 5 . 2  

1 4 5 . 9  

146 .0  

1 4 6 . 9  

6 . 3  1 4 6 . 0  99  I yes I 9, 13, 1 5 ,  18 

14 Tested 0-1556/AASHTO T-217 
15 Tested ASTM 0-2922/0-3017 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

16 Tested ASTM 0-2922/AASHTO T-217 
17 Rock correction applied to maximum t Oatum Topographic 

d w  density AASHTO T-224 
Note Tests reported herein are not part ot a continuous monitoring 18 Other Bid 'I2' 

program or compaction operations and accordingly apply 

( 3 )  

only to the actual location s Q +GErvst, 
& Grading/Wayne Phelps (2) 

F i a  0 8 1996 

GREINER, INC. 

PDO 35 



2745JC249 Job No. 
lnvoic? No. 27460021 ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

02 /06 /  9 5 Report No. Date 

- - 
Test 
No. - 

I3 1 

132 

133 

134 

135 

136 

I37 

- - 
T a t  
No. 

)3 1 

132 

133 

134 

j35 

136 

137 

- - 

Date 

12/05/96 

12/05/96 

32/05/96 

12/05/96 

12/05/96 

12/05/96 

32/05/96 

M o i s t u r e  
Density 
Lab. No. 

nix 2 

n i x  2 

n i x  2 

n i x  2 

mix 2 
n i x  2 

mix 2 

1. Subgr.de 
2. Subbase Fill 
3. Base Coune  
4. Backfill - 
5. Pavement Area 

-~ ~~ 

Location of Test Hole 

S p i l l w a y ,  S t e p  #29 ,  S t a .  16+00 

S p i l l w a y ,  S t e p  f 2 9 ,  S t a .  15+25 

S p i l l w a y ,  S t e p  t 2 9 ,  S ta .  14+50 

S p i l l w a y ,  S t e p  #29 ,  S t a .  13+50 

S p i l l w a y ,  S t e p  #29, S t a .  12+25 

S p i l l w a y ,  S t e p  C29, S t a .  12+0@ 

S p i l l w a y ,  S t e p  #29, S t a .  ll+OO 

Optimum 
M o i S t U r e  

% 

5.7 

5.7 

5.7 

5 .7  

5 .7  

5 . 7  

5.7 

Hur. wet 
Density 

p c t -  

148.0 

148.0 

148 .O 

148.0 

148.0 

148.0 

148.0 

In-Place Ch 
Moi sturc 

% 

6 . 5  

6 .5  

6 .2  

6 .8  

6 .6  

6 . 9  

6 .4  

Ideristia 

le tDensity 
Pcf 

145.8 

146.2 

145.3 

145.8 

146.2 

147.0 

147.3 

Retdtivc 

% 
CotTlpactiOfl 

99 

99 

98 

99 

99 

99 

100 

Elevation 
of Test 
Datum t 

1047 

1048 

1047 

1048 

1047 

1047 

1048 

Comments’ 

9 ,  13,  15 ,  18 

9 ,  13,  15 ,  18 

9 ,  13,  1 5 ,  18 

9 ,  13,  15 ,  18 

9 ,  13,  15 ,  18 
9 ,  13,  15, 18 

9 ,  1 3 ~  15,  18 

GREINER, INC. 

8.100% min. req’d. 
9.98% min. req’d. 15. Tested ASTM P2922/DW)l7 20. Specifications Unknown 

14. Tested ASTM D-lS%/AASHTO T-217 

16. Tested ASTM D-2922/AASHTO T-217 

19. Test Locations Shorn on Acmpanying Site Plan 

10.95% min. req’d. 
11.90%min. req’d. 17. RcckComctionappliedtomaximum T o p o g r a p h i c  
12.65% min. req’d. dry density pcr M S H T O  T-224 

Bid 8 2 1  18. atla RCC 6. &low Footing BottM 
7. A&ve Footing Bottom 13. 

PDQ 35A 



Western 1514 Gold Rush Road, C258 LABORATORY REPORT Technologies Bullhead City, Arizona 86442 

The W-ty People 
( 5 2 0 )  758-8378 fax 758-1666 

~ m c e l ~ ~ i 5  ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Client 20449 
Greiner, Inc., Southwest 
3650 Sou th  P o i n t e  Circle ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

job No. 2745JC249 

L a b h v o i c e  No. 27460021 

Date 

Reviewed By 

job No. 2745JC249 

L a b h v o i c e  No. 27460021 

Date 

Reviewed By 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD Bid f3476-94) 

L a u g h l i n ,  Nevada 
Project 

Location 

T~~~ of Material R o l l e r  Compacted C o n c r e t e  Authorized B~ K. Smi th  Date 02/02/96 

Source of Material American G r a d i n g  Tested.Calc. By 2. L l e w e l l y d W T  

Moisure/Density Relationship mix Meth. _____. Test Locations Designated By western Technologies -- Inc* 

312 

313 

314 

315 

3 16 

317 

Location of Test Hole 

S p i l l w a y ,  S t e p  #26,  S t a .  11+50 

S p i l l w a y ,  S t e p  #26,  S t a .  12+50 

S p i l l w a y ,  S t e p  #26,  S t a .  13+00 
S p i l l w a y ,  S t e p  #26, Sta. 14+00 

S p i l l w a y ,  S t e p  #26, S t a .  14+50 

S p i l l w a y ,  S t e p  1\26, S t a .  15-t 

mix 2 5 .7  148 .O 

mix 2 5 .7  148.0 

mix 2 5 . 7  148.0 

mix 2 5 .7  148.0 
mix 2 5.7 148.0 

mix 2 5 .7  148 .0 

Moisture Optimum Max. Wet In-Place Characteristics 
Moisture ke t DensiIv Test 

No. 
Density Moisture Density 

' 

Lab No. vu pd Yo pd 

6.2 

6 . 5  

6.0 

6 . 3  

6 .2  

6.2 

147 .O 

144.9 

145.9 

147.6 

146.4 

145.2 98 

Elevation 
of Test 
Datum t 

1041 

1042 

104 1 

1042 

1042 

1042 

Comments * 

9 ,  13,  1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13,!15,  18 

- 9 ,  13, 15, 18 - 
Comments 
1 Subsrade 
2 Subbase Fill 
3 BaseCourse 
4 Backfill 
S Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

8 100% mm req d 14 Te ed 0 1556/AASHTOT-217 
9 98% min req d 

10 95% min req d 

12 059'0min req d 
13 RCC 18 Other 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown I S  TeEeU i 5 T M  0-2922/0-3017 

16 Tested ASTM D-2922/AASHTO T-217 
11 90?6 min req d 17 Rock correction applied tomaximum t Datum T o p o g r a p h i c  

dn, density AASHT 
Note Tests reported herein are not part ot a continuous monitoring Bid ?3r4 

program 01 compdction operations and accordingly apply 
only to the actual location tested 

PDQ 35 



2745JC249 
27460021 ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

JoLNo. 

Invoice No. 

02/05/96  Report No. Date 

Test 
No. 

318 

319 

320 

321 

322 

323 

3 24 

Test 
No. 

318 

319 

320 

321 

322 

323 

324 

= 

- 

Date 

02/02/96  

02/02/96  

02/02/96  

02/02/96  

02/02/96  

0 2 / 0 2 / 9 6  

02/02/96  

Moisture 
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

Location of Test Hole 

S p i l l w a y ,  S t e p  #27 ,  S t a .  11+00 

S p i l l w a y ,  S t e p  #27 ,  S t a .  12+50 

S p i l l w a y ,  S t e p  #27 ,  S t a .  13+00 

S p i l l w a y ,  S t e p  #27 ,  S t a .  14+25 

S p i l l w a y ,  S t e p  #27,  S t a .  15+00 

S p i l l w a y ,  S t e p  #27 ,  S t a .  15+50 

S p i l l w a y ,  S t e p  1/27, S t a .  16+00 

Optimum 
Moisture 

% 

5.7  

5 .7  

5 .7  

5 . 7  

5 . 7  

5 .7  

5 .7  

Mar. wet 
Density 

pd 

148.0 

148.0 

148 .O 

148.0 

148 .O 

148.0 

148.0 

In-Place Ch 

Moisture 
% 

6 . 8  

6 . 5  

6 . 2  

6 . 5  

6 . 7  

6 . 2  

6 . 8  

acteristia 

ret Density 
pa 

145.5 

147.0 

145 .1  

146 .1  

147.7 

145.6 

146.4 

Relative 
CMnpaaion 

% 

98 

99 

98 

99 

100 

98 

99 

Elevation 
of Test 
Datum t 

1043 

1044 

1043 

1044 

1044 

1043 

1044 

Comments. 

I 
j 

, 

i 
I 
! 
I 

I 
I 
I 

9 ,  13, 15, 18 j 
9 ,  13, 15, 18 

I 
9 ,  13, 1 5 ,  18 i 

I 

! 9 ,  13,  1 5 ,  18 

9 ,  13, 1 5 ,  18 I 
I 

9 ,  13, 15, 18 
9 ,  13'; 15, 18 

*Comments 
1. Subgrade 
2. Subbase Fill 
3 .  W e  Course 
4. Backfill 
5 .  Pavement Area 
6. Below Footing Bonom 
7. Above Footing Bottom 13. 

Bid #21 18. Other RC C 

t 

8.100% min. req'd 
9. 98% min. req'd. 

10.95% min. req'd. 

12.85% min. req'd. 

14. Tested ASTM 0-1556/MSHTO T-217 
I S .  Tested ASTM 0-2922/D3017 
16. Tested ASTM 0-2922/AASHTO T-217 

19. Test Locations Shown on Acmmpanying Site Plan 
20. Specifications Unknown 

11.90% min. req'd. 17. Rock Correction applied to maximum btum T o p o g r a p h i c  
dw density per AASHTO T-224 



LABORATORY REPORT 
I 

Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

T h e ~ ~ ~ m p l e ~ ~ ~ ~ ~ ~  COMPACTED CONCRETE FIELD DENSITY TESTS 

299 

300 

2745JC249 

2 7 46002 1 

02/02/96 

Client 20449 job No. 
Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South  P o i n t e  C i r c l e ,  S u i t e  203 
Laugh l in ,  Nevada 89028 Date 

Reviewed By 

Project 

Location Laugh l in ,  Nevada 
Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid #3476-94) 

__ 

Type of Material Compacted cOEr!J?- Authorized By--_- K. Smith Date 02/01/96 

, Source of Material American Aspha1t CS Grading Tested.Calc. By_--_ P.  Llewellyn/WT ____ 
Moisure/Density Relationship Mix Meth. ___. Test Locations Designated By western Technologies -- In‘ ’ 

02/01/96 S p i l l w a y ,  S t e p  #24,  S t a .  15+75 1037 

02/01/96 S p i l l w a y ,  S t e p  #24 ,  S t a .  15+00 1038 

Lwtion of Test Hole 

304 

Test 
No. 

299 

300 

301 

302 

303 

304 

Elevation 

Datum t 

02/01/96 I S p i l l w a y ,  S t e p  #24,  S t a .  11+50 I 1038 
Moisture Optimum Max.Wet , In-Place Characteristics Relative Within 

Density Moisture Density Moisture We.tDensity Compaction specs. Comments * 
Lab No. 96 Pd % pa H I 

mix 2 5.7 148.0 6 . 9  146.4 99 y e s  9 ,  13, 1 5 ,  18 

mix 2 5.7 148.0 6.6 145.5 98 y e s  9 ,  13, 15, 18 

mix 2 5.7 148.0 6 . 5  147.6 100 y e s  9 ,  13, 15, 18 

y e s  9 ,  13, 15, 18 

mix 2 5.7 148.0 6 . 5  147 .1  99 Yes 9 ,  13, 15, 18 
mix 2 5.7 148.0 6 . 8  145.5 98 y e s  9 ,  13, 15, 18 

! 
mix 2 5.7 148.0 6 . 8  146.8 99 

1037 

1038 

1038 

* Comments 
1 Subgrade 8 tM)% min req’d 
2 Subbase Fill 9 98% min req d 
3 Basecourse 10 95%min req’d 
4 Backfill 11 90% min req d 
5 Pavement Area 12 05% rnin req d 
6 Below ~oot ing  Bottom 13 RCC 
7 Above Footing Bottom 

Copies to: Cl ien t /Ken  Smith 
American Aspha l t  0 

14 Tested D-1556/AASHTOT-217 
15 Tested 4STM 0-2922./D-3017 20 Spmfications Unknown 

19 Test Locations on Accompanving Site Plan 

16 Terted ASTM 0-2922/AASHTO T-217 
17 Rock correction applied to maximum Topographic  

drv densitf&Sl-)J20{-224 
18 Other Note Tests reported herein are not part 01 a continuous monitoring 

program of compdction operat~ons and accordingly apply 
onlv 10 the actual location tested 

( 3 )  
& Grading/Wayne Phe lps  (2) 



lob No. 2745JC249 

Inv+ice No. 27460021 ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Report NO. Date 02/02/96 

- - 
Test 
No. - 

305 

306 

307 

308 

309 

310 

311 

Test 
No. 

= 

305 

306 

307 

308 

309 

310 

311 

- 

Date 

92/01/96 

32/01/96 

02/01 / 96 

02/01 /96 

32/01/96 

32/01 /96 

02/01/96 

Moisture 
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

m i x  2 

*Comments 
1 Submade 

~ 

2. SubbaK Fill 
3. h e  Come 
4. Backfill 
5. Pavement Area 

Location of Test Hole 

S p i l l w a y ,  S t e p  #25, S t a .  16+00 

S p i l l w a y ,  S t e p  # 2 5 ,  S t a .  15+50 

S p i l l w a y ,  S t e p  1/25, S t a .  14+50 

S p i l l w a y ,  S t e p  1/25, S t a .  14+00 

S p i l l w a y ,  S t e p  1/25, S t a .  13+00 

S p i l l w a y ,  S t e p  1/25, S t a .  12+50 

S p i l l w a y ,  S t e p  f 2 5 ,  S t a .  11+75 

Optimum 
Moisture 

% 

5.7 

5.7 

5 . 7  

5.7 

5.7 

5.7 

5.7 

 ax. wet 
Density 

pd 

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

148 .O 

In-Place Ct 

Moisture 
% 

6 . 8  

6 . 3  

6 . 9  

6 . 8  

6 .O 

6 . 4  

6 . 5  

'acteristics 

w e  tDensity 
Pd 

147.8  

146.4 

147 .O 

145.5 

145.9 

146.5 

145.6 

Relative 

% 
tompaction 

100 

99 

99 

98 

99 

99 

98 

Elevation 
of Test 
Datum t 

1039 

1040 

1039 

1040 

1040 

1039 

1040 

Comments' 

9 ,  13,  15 ,  18 

9 ,  1 3 , l  5, 18 
I 

9 ,  13,  15 ,  18 
9 ,  13 ,15 ,  18 i 

i 
I 9 ,  13,  15,  18 i 
i 9 ,  13, l  5 ,  18 

9 ,  L3",1 5 ,  18 

8. 100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM 0-2922/0-3017 20. Specifications Unknown 

14. Tested ASTM D-lS%/MSHTOT-217 

16. Tested ASTM D-F)22/AhSHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. rw'd.  

12.85% min. redd. 
11.90% min. req'd. 17. Rcck Comction applied to maximum + Topographic  

dw densitv Dcr M S H T O  T-224 
Bid #21 6. &low Footing Bottom 

7. Above Footing &Mom 13. RCC 18. Other 



Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 

L A B  0 R A T 0  R Y  R E  P O R T  

, TheQg.&tyPeople 
since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

C 
I 

Elevation 
lest Date Location of Test Hole of lest 
No. Datum t 

c 

261 01/29/96 Spillway, Step #18, Sta. 11+50 1025 

262 01/29/96 Spillway, Step #18, Sta. 12+00 1026 

263 01/29/96 Spillway, Step #18, Sta. 12+50 1025 

264 01/29/96 Spillway, S t e p  # l a ,  S t a .  13+50 1026 

265 01/29/96 Spillway, S t e p  #18, eta. 15-60 io25 

7 2 6 6  01/29/96 1 Spillway, Step #18, Sta. 16+00 1036 . 
Max. Wet In-Place Characteristics Relative Within 

Density (3 t Density Compaction Specs. Comments * 
pd pcf 0 ,  7 

2745JC249 

27460021 
Client 20449 Job No. 

Greiner, Inc. ,  SouthwesL Labhnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Reviewed By 

Hiko Springs Wash Detention Basin (CCBD BId #3476-94) 

Laughlin, Nevada 
Project 

Location 

Type of Material . ___ Authorized By- 

Source of Material 

Moisure/Density Relationship 

Roller Compacted Concrete K. Smith Date 01/29/96 
American Asphalt & Grading P. Llewellyn/WT -~ Tested.Calc. B y _ _ _  

Western Technologies Inc. Meth. . Test Locations Designated By - -- Mix # 2  

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

1 I 1 J 

5.9 145.9 99 yes 9 ,  13 ,  15, 18 

6.2 145 .3  98 yes 9 ,  13, 1 5 ,  18 

147 .O 99 yes 9 ,  1 3 ,  1 5 ,  18 6 . 3  
6 . 0  146.5 99 yes 9 ,  13 ,  15, 18 

6.5 145.6 98 yes 9 ,  13 ,  ‘15, 18 

6.0 145.5 98 yes 9 ,  13, 15 ,  18 

Moisture 

Lab ho. 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
b Below Footing Bottom 
7 Above Footing Bottom 

Optimum 
Moisture 

% 

5.7 

5.7 

5.7 

5.7 

5 .7  

5.7 

8 100% rnin req d 14 Tested D-lS5b/AASHTOT-217 
9 96% min req d 13 Tested ASTM D-2922/D-3017 20 Speciiications Unknown 

10 95%rnm req’d 16 Tested ASTM D-Z922/AASHTO T-217 
11 90% min reg d 17 Rockcorrection applied tomaximum t Datum 
12 85% rnin rea d 
13 RC C 18 Other 

19 Test Locations on Accompanying Site Plan 

Topographic 
dry densitk &Jti~J~ 1 -224  

Note Tests reported herein are not part or a continuous monitoring 
program or compaction oper ations and accordingly apply 
onlv to the actual location tested 

Copies to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps ( 2 )  



2 745 JC24 9 
ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Job No. 
I ntoice No. 27460021 

Moisture 
% 

5 . 8  

6 . 3  

6 .5  

6 .5  

6 . 0  

6 . 6  

01 /31/96 Report No. Date 

Wet Density 
pa 

146.7 

145.9 

147.1 

146.8 

146.2 

146.5 

- - 
Test 
No. - 

267 

268 

269 

270 

27 1 

272  

Test 
No. 

267 

268 

269 

270 

27  1 

272 

- 

Date 

01/29/96 

01/29/96 

01 /29/96 

01/29/96 

01 /29/96 

01 /29/96 

M o i s t u r e  
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

nix 2 

mix 2 

mix 2 

Location of Test Hole 

Spillway, Step f 1 9 ,  Sta. 12+0O 

Spillway, Step #19, Sta. 13+00 

Spillway, Step 119,  Sta. 13+50 

Spillway, Step 1/19, Sta. 14+00 

Spillway, Step 1/19, Sta. 15+00 

Spillway, Step #19,  Sta. 15+75 

Optimum 
Moisture 

% 

5 . 7  

5.7 

5 .7  

5.7 

5 . 7  

5 .7  

uarr. wet 
Density 

pa 

148.0 

148.0 

148 .O 

148.0 

148.0 

148.0 

Relative 

% 
cornpaction 

99 

99 

99 

99 

99 

99 

Elevation 
of Test 
Datum t 

1027 

1028 

1027 

1028 

1027 

1028 

Comment9 

9 ,  13, 15,  18 

9 ,  13, 15, 18 

9 ,  13,  15 ,  18 

9 ,  13, 15, 18 

9 ,  13, 15,  18 I 

'ComrncnrJ 
1. Subgrade 
2 .  Subbase Fill 
3. Bare Course 
4. Backfill 
5.  Pavement Area 

7 .  Above Footing Bottom 13. RCC 18. Other 6. Below Fooling Bonom Bid 1/21 

8. 100% min. req'd. 
9.96% min. req'd. 15. Tested M T M  D-2922/DM17 20. Specifications Unknawn 

14. Tested M T M  D-l556/AASHTO T-217 

16. Tested ASTM D2922/AASHTO T-217 

19. Test Locations Shown on Acmpanying Site Plan 

10. 95% min. req'd. 
11.90% min. req'd. 17. Rockcorrection applied tomaximum +Datum Topographic 
12. 85% min. req'd. d v  density per MSHTO T-224 



I 1 

Location of Test Hole Date 

01/27/96 Spillway, Step 1\16, Sta. 13+00 

01/27/96 Spillway, Step 1/16, Sta. 12+75 

01/27/96 Spillway, Step #16,  Sta. 12+50 

01/27/96 Spillway, Step 1/16, Sta. 11+50 

01/27/96 Spillway, Step 1/17, Sta. 16+00 

Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  
Technologies Bullhead City, Arizona 86442 

The Q&y People 
(520) 758-8378 fax 758-1 666 

Since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Elevation 
of Test 

Datum t 

1021 

1022 

1021 

1022 

1023 

Client 20449 

Max. Wet In-Place Characteristics Relative 
Density Moisture we mensity Compaction 

Pd % pcf % 

148.0 6.0 145.2 98 

2745JC249 Job No. 

Within 
Specs. 

I 
Comments * 

yes 9 ,  13 ,  15 ,  18 

Greiner, Inc., Southwest Lab/lnvoice No. 27460021 
3650 South Pointe Circle, Suite 203 01/31/96 - n n n n n  

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

Laughlin, Nevada ~ Y U L U  

Hiko SDrings Wash Detention Basin (CCBD BId #3476-94) 

5 .7  

5.7 148.0 5 .5  145.8 99 yes 9 ,  13, 15 ,  18 

5 .7  148.0 5.9 145.5 98 yes 9 ,  13, 15 ,  18 
5 .7  148.0 6 . 3  144.9 98 yes 9 ,  1 3 ,  1 5 ,  18 

5.7 148.0 6 .1  145.5 98 yes 9 ,  13, 15 ,  18 
5.7 148.0 6 . 0  145.0 98 >res 9 ,  13, 1 5 ,  18 

Project __ 
Location 

Type of hhter ia l  

Source of Material Tested.Calc. By- 

Moisure/Density Relationship- Meth. . Test Locations Designated By 

Laughlin, Nevada 

Roller Compacted Concrete K. Smith Date 01/27/96 

American Asphalt & Grading P. Llewellyn/WT 
- Authorized By 

Western Technologies Inc. ~- Mix 112 

, 

Test 
No. 

249 

250 

25 1 

252 

253 

254 

Test 
No. 

249 

250 

25 1 

25 2 

253 

254 

* Comments 
1 Subgrade 
2 Subbase Fill 
I Basecourse 
4 Backfill 

6 Below Footing Bottom 13 
7 Above Footing Bottom 

8 1M)%min req d 
9 98% min req d 
IO 95% min req d 
11 90% min req d 

5 Pavement Area 12 a y y  req d 

14 Tested 0-1556/AASHTO T-217 
15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 
17 Rock correction applied to maximum t Datum 

18 Other h a  7t91-224 

19 Test Locations on Accompanying Site Plan 

,Topographic 
drydensit A S 

Note Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordingly applv 
only to the actual location tested 

Copies to: Client /Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps ( 2 )  e 

GREINER, INC. 
PDO 35 



j c.h No. 2745JC249 

Invoice No. 
ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 27460021 

Report NO. Date 01/31/96 

- - 
Test 
No. - 
255 

256 

25 7 

258 

259 

260 

- - 
Test 
No. 

255 

256 

257 

258 

259 

260 

- - 

- - 

Date 

11 /27 /96 

11/27/96 

11/27/96 

11/27/96 

11/27/96 

11 /27/96 

Moisture 
Density 
Lab. No. 

m i x  2 

m i x  '2 

m i x  2 

m i x  2 

mix 2 

mix 2 

Location of Test Hole 

S p i l l w a y ,  S t e p  #17,  S ta .  15+00 

Sp i l lway ,  S t e p  1/17, S t a .  14+75 

Sp i l lway ,  S t e p  1/17, S t a .  13+50 

S p i l l w a y ,  S t e p  1/17, S t a .  12+50 

S p i l l w a y ,  S t e p  1/17, S t a .  12+00 

S p i l l w a y ,  S t e p  1/17, S t a .  11+50 

, -. - -  

Optimum 
Moisture 

% 

5.7 

5.7 

5.7 

5.7 

5.7 

5 .7  

Wax. wet 
Density 

Pd .- 

148.0 

148.0 

148 ..O 

148 .O 

148.0 

148.0 

In-Place Ch 
Moisture 

% 

5 . 3  

5 . 8  

6 . 2  

5 . 5  

5 . 5  

6 . 1  

icteristia- 

e t  Density 
pd 

146.1 

146.8 

145.4 

147.6 

147.1 

145.9 

Relative 

% 
compaction 

99 

99 

98  

100 

99 

99 

Elevation 
of Test 
Datum t 

1023 

1024 

1024 

1024 

1023 

1024 

Comments' 

7 I I I I 

! 

9 ,  13,  15 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13,  15,  18  

9 ,  13,  1 5 ,  18 

9 ,  13,  15 ,  18 

9 ,  13, 15, 18 

\ 

GREINER, INC. 

*c.mlmenu 
1. Subgrade 
2. Subbase Fill 

4. Backfill 
5.  Pavement Area 
6. &low Footing Bottom 
7. Above Footing Bonom 13. RCC 18.Cther Bid 1/21 

8. 100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM D-Z922/D3017 20. Specifications Unknown 

14. Tested ASTM D-l556/AASHTO T-217 

16. Tested ASTM D2922/AASHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. req'd. 
11. w % m i n .  req'd. 17. RodcComctionappliedtomaximum Topographic  
12. 85% min. req'd. dry density per MSHTO T-224 

PQQ 3SA 



Western 
Technologies Bullhead City, Arizona 86442 

The M-ty People 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

LA BO R A T O  RY REPORT 

~ice1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Test Dale Location of Test Hole 

Client 20449 

Elevation 
of Test 

2745JC249 Job No. 

01/19/96 Spillway, Step #12 ,  Sta. 12+50 

01/19/96 Spillway, Step #12, Sta. 12+25 

01/19/96 Spillway, Step 812,  Sta. 12+00 

01/19/96 Spillway, Step #12, Sta. 11+75 

Greiner, Inc., Southwest Lab/lnvoice NO. 27460021 
01/31/96  3650 South Pointe Circle, Suite 203 

Laughlin, Nevada 89028 Date n 

Reviewed By 
Hiko Springs Wash Detention Basin (CCBD BId #3476-94) 

Laughlin, Nevada 
__. Project __ ___~__---__ 

Location - 

Type of Material 

Source of Material __ 

Moisure/Density Relationship-- Mix 82 Meth. . Test Locations Designated By Western TechnologiesIn~' 

._ - 
Roller Compacted Concrete Authorized By_p K. Smith Date 01/19/96  

American Asphalt & Grading Tested.Calc. Llewellyn/WT 

1014 

1013 

1014 

1013 

Moisluw Optimum Max. Wet In-PlaCe Characteristics Relative Within 
Density Moisture Density Moisture we tDensity Compaction specs. 
Lab No. 96 Pd % Pcf % I 

mix 2 5.7 148.0 7 . 3  145.5 9 8  yes 

mix 2 5 .7  148.0 6 . 8  144 .9  98  yes 

mix 2 5.7 148.0 6 .9  146.4 99 yes 

mix 2 5 . 7  148.0 7.5 147.6 100 yes 

mix 2 5.7 148.0 7 . 3  145.9 99 yes 

mix 2 5 .7  148 .0  7.0 I 146.8 99 yes  

244 

245 
246 

247 

248 

Test 
No. 

243 

244 

245 

246 

247 

248 

Comments * 

9 ,  13, 15, 18 

9 ,  13,  15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 1 5 ,  18 

I I Datum t I 

* Comments 
1 Subgrade 8 100% rnin req d 
2 Subbase Fil l 9 98% rnin req d 
3 Basecourse 10 9S06min req'd 
J Backfill 11 %%min req'd 
5 Pavement Area 12 05%rnin req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
15 Tested AST,L.( D-2922iD-3017 20 Specilications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 
17 Rock correction applied to maximum t Datum Topographic 

drv density AASHTO T-224 
18 Other Bid f121 Note Tests reported herern are not part 01 a continuous monitoring 

program or compaction operations and accordingly applv 
only to the actual location tested 

CoPiesto: Client/Ken Smith (3)  
American Asphalt & Grading/Wayne Phelps (2) 



Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

L A B  0 R A T 0  R Y  REPORT 

The Qu_ality People 
Since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

c 

lest 
No. 

286 

287 

288 

- 
2745JC249 

2746002 1 
Job No. Client 20449 

Greiner, Inc., Southwest Labhnvoice No. 
3650 S o u t h  P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

Project Hiko S p r i n g s  Wash D e t e n  

Locat ion L a u g h l i n ,  Nevada 

Type of Material Compacted C o n c r e t e  Authorized By K .  S m i t h  Date ~- 01/31/96  

source of ~ ~ ~ ~ ~ i ~ l  American A s p h a l t  & G r a d i n g  ~- Tested,Calc. B ~ P .  ___- L l e w e l l y d W T  - 
Moisure/Density Relationship Mix 2 Meth. Test Locations Designated By We' tern TechnologiesEc. 

Date Loution of l es t  Hole 

I_ 

Elevation 
of Test 

Datum t 

01/31/96 

01/31/96 

01/31/96 

S p i l l w a y ,  S t e p  #22,  S t a .  16+00 

S p i l l w a y ,  S t e p  822,  S t a .  15+00 
S p i l l w a y ,  S t e p  1/22, S t a .  14+25 

1033 

1034 

1033 

1034 

1034 

01/31/96 

01/31/96 

01/31/96 
Within 

Comments * 

S p i l l w a y ,  S t e p  #22,  S t a .  14+00 

S p i l l w a y ,  S t e p  1/22, S t a .  13+00 

S p i l l w a y ,  S t e p  1/22, S t a .  12+00 
Moisture Optimum Max. Wet 
Density Moisture Density 
Lab No. % d 

mix 2 5.7 148.0 

mix 2 5 . 7  148 .0  

mix 2 5.7 148.0 

mix 2 5.7 148.0 

mix 2 5 .7  148 .0  

mix 2 5 .7  148 .0  

In-Place Characteristics Relative 
Moisture we tDensity Compaction 

% d % 

6.0 146.4 99 

6 .3  145.4 98  

5 .9  146 .8  99 
6 .5  146.5 99 
5.7 147.0 99 

6.2 147 .6  100 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req d I S  Tested ASTM D-2922/D-3017 20 Specitications Unknown 
3 Basecourse 
4 Backfill 11 90% min req d 1 7  Rock correction applied to maximum t Datum Topographic 
5 Pavement Area 12 8596 min req d drv densic' 4ASHTO T-224 
6 Below Footing Bottom 13 RCC 18 Other B i d  Note Tests reported herein are not part of a continuous monitoring 
7 Above Footina Bottom 

8 100% min req d 14 Tested 0-1556,'AASHTO T-217 19 Test Locations on Accompanying Site Plan 

10 95% min req d 16 Tested ASTM 0-2922/AASHTO T-217 

program or compaction operations and accordinglv apply 

Yes 

Yes 

y e s  

y e s  

y e s  

only to the actual locatio%st y-t& ?!@ ,CF . r e . .  : -, I,: .( 
to: C l i e n t / K e n  Smi th  (3)  

c. - .. 
. ... L _  

American A s p h a l t  & GradingJWayne P h e l p s  (2)  . ,- :., c, ;; !(+., 

9 ,  13 ,  1 5 ,  18 

9 ,  13 ,  1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  1 3 , ' 1 5 ,  18 

ZREINER, !NC. 



2745 JC249 

27460021 
lob No. 

Iti3oice No. 
02/01/96  Report No. Date 

- - 
Test 
No. 

292 

293 

294 

295 

296 

297 

298 

Test 
No. 

29 2 

293 

294 

295 

296 

297 

298 

- 

Date 

01/31/96  

01/31/96 

01/31/96 

01/31/96 

01 /31/96 

01/31/96 

01/31/96 

Moisture 
Density 
Lab. No. 

m i x  2 

m i x  2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Location of Test Hole 

S p i l l w a y ,  S t e p  #23, S t a .  ll+OO 

S p i l l w a y ,  S t e p  1/23, S t a .  13-tOO 

Sp i l lway ,  S t e p  1/23, S ta .  13-+50 

Sp i l lway ,  S t e p  #23,  S t a .  14+00 

S p i l l w a y ,  S t e p  623 ,  S t a .  15+00 

Sp i l lway ,  S t e p  #23,  S t a .  15+50 

S p i l l w a y ,  S t e p  #23, S t a .  16+00 

Cptirnurn 
Moisture 

% 

5 . 7  

5 .7  

5 .7  

5.7 

5.7 

5 .7  

5.7 

Max. wet 
D t n 5 i t y  

Pd 

148.0 

148 .O 

148.0 

148.0 

148.0 

148.0 
148.0 

In-Place CI. 
Moisture 

% 

6 . 4  

6.6 

6 .0  

6 . 3  

6 . 3  

6.5 
6 .0  

ideristics 

e t Density 
Pd 

145.6 

145.3 

146.4 

147.4 

145.5 

146.5 

147.1 

Relative 
COmpaCtiMl 

% 

98 

98 

99 

100 

98 

99 

99 

Elevation 
of Test 
Datum t 

1035 

1036 

1035 

1035 

1036 

1035 

1036 

Comments' 

9 ,  13,  1 5 ,  18 i 

9 ,  13 ,  15 ,  18 

9 ,  13, 15 ,  18 

9 ,  13,  15 ,  18 

9 ,  13,  15, 18 

9 ,  13, 15, 18 

9 ,  13, 15 ,  18 

*Comments 
1 .  Subgrade 
2. Subbase Fill 
3 .  Ease Course 
4. Backfill 
5 .  Pavement Area 
6. Eelow Footing Bottom 
7. A tme  Footing Battom 13. RCC 18.aher B i d  /I21 

% 

8.100% min. req'd. 
9.90% min. req'd. 15. Tested ASTM 0-2922/D-M17 20. Specifications Unknown 

14. Tested ASTM D-1556/MSHTO T-217 

16. Tested ASTM D-2922/MSHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. req'd. 

12. 85% min. req'd. 
11. 90% min. req'd. 17. RockCorrection applied to maximum Topographic  

dry density per AASHTO T-224 



0 m 

278  

No. 

273 

274 

275 

276 

277 

278  

Western 151 4 Gold R u s h  Road, C258 L A B O R A T O R Y  R E P O R T  - Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 lnc. 

The Q U I @  Peopl 
Sicelm ~ O L L E R  COMPACTED CONCRETE FIELD DENSITY TESTS 

01/30/96 1 Spillway, Step # 2 0 ,  Sta. 11+50 I 1030 
Moisture Optimum Max.  Wet In-Place Characteristics ~ e l a t ~ ~ e  Wtlhln 

Lab No % pd % pcf % I 

mix 2 5.7 148.0 6 . 3  145.2 98  yes 9 ,  13, 1 5 ,  18 
mix 2 5.7 148.0 6 .0  145.6 9 8  yes 9 ,  13, 15 ,  18 
mix 2 5.7 148.0 5.9 146.8 99 yes 9 ,  13, 15,  18 
mix 2 5 .7  148.0 6 . 2  146.5 99 yes 9 ,  13, 15, 18 
mix 2 5.7 148.0 6 . 2  146.9 99 yes 9 ,  13, 15, 18 
mix 2 5.7 148.0 6 . 5  146.5 99 yes 9 ,  13 ,  15, 18 

Moisture we t Densib Compaction Specs Comments * Density Moisture Density 

4 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2745JC249 

27460021 

02/01/96 

Job No. 

Lab/lnvoice No. 

Date n 

Reviewed By 

Project 

Location __ 

Hiko Springs Wash Detention Basin (CCBD- Bid #3476-94) 
Laughlin, Nevada 

Type of Material - Authorized By- K. Smith Date 01/30/96 

source of Material 

Moisure/Density Relationship ___ Meth. ____ Test Locations Designated By 

American Asphalt & Grading Tested.calc. B ~ P .  Llewellyn/WT 
Mix 2 Western Technologies ~~ Inc. 

Eleva tion 
of Test 

Datum t 
c 

Date 1 Location of Test Hole Test 
No. 

273 01/30/96 Spillway, Step # 2 0 ,  Sta. 16+00 

01/30/96 Spillway, Step # 2 0 ,  Sta. 14+50 

01/30/96 Spillway, Step 1/20, Sta. 13+50 
01/30/96 Spillway, Step #20, Sta. 12+00 

1029 

1030 

1029 

only to thP .ictual loc d 
?$& -E \:'E 0 

oPlesto Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  

;+:g [I 5 i996 

PDO 35 
-. .. . .. - ._ .. .. . . . ~. . . .. . . . .. ... . _ _  .. . .- -- 



Job No. 2745 JC249 

Invoice No. 27460021 

- - 
Test 
No. 

F 

279 

280 

28 1 

282 

283 

284 

285 

Test 
No. 

279 

280 

28 1 

282 

283 

284 

285 

Date 

01/30/96 

01/30/96 

0 1 / 30 / 96 
01/30/96 

01 /30/96 

0 1130196 

01 130196 

Moisture 
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

'Commentr 
1. Subgrade 
2. Subbase Fill 
3. b e  Course 
4. Backfill 
5 .  Pavement Area 
6 .  &low Footing Bottom 
7. Above Footing Bottom 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Location of Test Hole 

Spillway, Step 8 2 1 ,  Sta. 16+00 

Spillway, Step #21, Sta. 15+50 

Spillway, Step #21, Sta. 14+50 

Spillway, Step #21, Sta. 13+25 

Spillway, Step #21, Sta. 12+75 

Spillway, Step f21, Sta. 12+00 

Spillway, Step t21, Sta. 11+50 

Optimum 
Moisture 

% 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

Mar. wet 
Density 

pd 

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

In-Place Ct 

Moisture 
% 

6.0 

5.8 

6.0 

6.5 

6.8 

5.9 

6.2 

icteristics 

re tDensity 
pd 

145.6 

145.9 

145 . O  

146.3 

146.5 

145.4 

145.8 

Relative 
Compaction 

% 

98 

99 

98 

99 

99 

98 

99 

Elevation 
of Test 
Datum t 

1031 

1.032 

1031 

1032 

1032 

1031 

1032 

Comments. 

I 

! 

! 

1 
i 
j 

9, 13, 15, 18 

9, 13, 15, 18 
9, 13, 15, 18 ! 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 12,  15, 18 

GREINER, INC. i 

8. 100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM D-2922/D-3017 20. Specifications Unknown 

14. Tested ASTM D-lS5C/MSHTO T-217 

16. Tested ASTM D-2922/MSHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. req'd. 
11.90% min. req'd. 17. Rock Correction applied tomaximum Topographic 
12. 85% min. req'd. 

13. RCC 18. Other 

dty density per AASHTO T-224 
Bid #21 

t 

PDO 3 5 A  



Western 151 4 Gold Rush Road, C258 LABORATORY R E P O R T  
Technologies Bullhead Clty, Arizona 86442 

The QU&& People 
shce1g55 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

234 

235 

2745JC249 

2746002 1 
Job No. Client 20449 

Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

Laughlin, Nevada 
Project 

Location 

Type of Material 

Source of Material __ 

Roller Compacted Concrete Authorized By K. Smith Date 01/18/96 

American Asphalt & Grading Tested.calc. By-- P. Llewellyn/WT 

Western Technologies Inc. Moisure/Density Relationship Mix 2 Meth. ~- Test Locations Designated By ___- 

mix 2 5 .7  148.0 7 . 2  145.3 98 yes 9 ,  13 ,  15 ,  18 
mix 2 5 .7  148.0 6 .9  146.7 99 yes 9 ,  13 ,  15 ,  18 

* Comments 
1 Subgrade 8 100%min req'd 
2 Subbase Fill 9 98% min req'd 
3 Basecourse 10 95%min req'd 
4 Backfill 11 W%min req'd 
5 Pavement Area 12 85%min req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

Copies to: Client/Ken Smith 
American Aspahlt e 

14 Tested D-1556/AASHTOT-217 
15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 

18 Other Bid J/21 

19 Test Locations on Accompanying Site Plan 

17 Rock correction applied to maximum t Datum Topographic 
dty density AASH 0 T-224 

Note Tests reported herein are not part ot a continuous monitoring 
program or compdction operations and accordingly apply 
only to the actual location tested 

-,\. 
- <  

r-r (3)  = I  

& Grading/Wayne Phelps (2 )  -. = - a /  
~ 1'1 *- t , v  



2745 JC249 Job No. 
Invoice No. 27460021 

Relative 
:ompaction 

% 

99 

99 

100 

99 

98 

98 

99 

01/19/96  lireport No. Date 

Within 

? 
specs 

y e s  

y e s  

y e s  

y e s  

y e s  

y e s  

yes  

- 
Test 
No. - 
236 

237 

238 

239 

240 

24 1 

242 

- - 
Test 
No. 

236 

237 

238 

239 

240 

24 1 
242 

- - 

- - 

Date 

11 18/96  

11/18/96 

11/18/96 

1 /18 /96  

1 /18 /96  

11/18/96 

1 /18 /96  

Moisture 
Density 
Lab. No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 
m i x  2 

mix 2 

'CMnmenU 
1. Subgrade 
2. Subbase Fill 
3. Base Course 
4. Backfill 
5 .  Pavement Area 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

~~~ ~ - 

Location of Test Hole 

S p i l l w a y ,  S t e p  11, S t a .  12+00 

S p i l l w a y ,  S t e p  12, S t a .  16+00 

S p i l l w a y ,  S t e p  12, S t a .  15+75 

S p i l l w a y ,  S t e p  12, S t a .  15+25 

S p i l l w a y ,  S t e p  12, S t a .  14+50 

S p i l l w a y ,  S t e p  12, S t a .  14+00 

S p i l l w a y ,  S t e p  12, S t a .  13+75 

Optimum 
Moisture 

% 

5.7  

5 . 7  

5 .7  

5 .7  

5 . 7  

5.7 

5.7 

Max. wet 
Density 

pd 

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

148.0 

In-Place Ch 
Moisture 

% 

7.0  

7 . 3  

6 . 8  

7.3 

7.0 

7 . O  

7 . 3  

acteristics 

Dry Density 
pd 

146.4 

146 .O 

147.6 

146.4 

145.6 

144.9 

147 .O 

Elevation 
of Test 
Datum t 

1012 

1013 

1014 

1013 

1014 

1013 

1014 

Comments' 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  1 3 ,  15 ,  18 
9 ,  13 ,  15,  18 

I 
i 9 ,  13 ,  15 ,  18 

9 ,  1 3 ,  15 ,  18 

9 ,  13, 15 ,  18 

8.100% rnin. rtq'd. 
9.98% min. req'd. 15. Tested ASTM D-2922/0-3017 20. Specifications Unknown 

14. Tested ASTM D-l556/AMHTO T-217 

16. Tested ASTM D-2922/AASHTO T-217 

19. Test Locations Shown on Acannpanying Site Plan 

10.95% min. req'd. 

12. 85% min. rq 'd.  
11. 90% min. req'd. 17. Rock Correction applied to maximum + Topograph ic  

dry density per AASHTO T-224 
6. &low Footing Bottom 
7. Above Footing 8ottom 13. RCC 18.Other B i d  

*= 

PDQ 35A 



Western 1 5 1  4 Gold Rush Road, C258 LABORATORY R E P 0  R T  Technologies Bullhead City, Arizona 86442 

The QuAIy People 
~ince1955 

(5201 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

01/17/96 

01/17/96 

Client 20049 
Greiner, Inc., Southwest 
3550 Sou th  P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

S p i l l w a y ,  S t e p  10, S t a .  12+50 

S p i l l w a y ,  S t e p  10, S t a .  12+00 

2745JC249 

2746002 1 
Job No. 

Lab/lnvoice No. 

01/17/96 

01/17/96 

01/17/96 

01/17/96 

- -  
Project 

Location 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD Bid t3476-94) 

L a u g h l i n ,  Nevada 

Type of Material Compacted Concrete  Authorized By K. Smi th  Date 01/17/96 

Source of Material American Aspha1t & Grading ____ Tested.Calc. By_-- 

Moisure/Density Relationship mix 

P .  Llewellyn/WT 

Meth. ___. Test Locations Designated 6y Western In‘ *- 

S p i l l w a y ,  S t e p  1 0 ,  S t a .  11+75 

S p i l l w a y ,  S t e p  $, S t a .  16+20 

S p i l l w a y ,  S t e p  11, S t a .  16+00 

S p i l l w a y ,  S t e p  11, S t a .  15+75 

F 2 20 

Moisture Optimum Max. Wet In-PhCe Characteristics 
Density Moisture Density Moisture Dry Density 
Lab No. % pa % pa 

mix 2 5.7 148.0 5.9 145.5 

mix 2 5.7 148.0 6.0 144.7 

mix 2 5.7 148.0 6.0 145.2 

mix 2 5.7 148.0 6.3 144.9 

mix 2 5.7 148.0 6.3 145.2 

mix 2 5.7 148.0 6.5 146.1 

1 223 

Relative 
Compaction 

% 

98 

98 

98 

98 

98 

99 

1 224 

t= 
22 1 

222 

223 

1 224 

1009 

1010 

1010 

1011 

1012 

1011 

Comments * 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13,’15, 18 

9, 13, 15, 18 
6 * Comments 

1 Subgrade 
2 Subbase Fill 
3 BaseCourse 

5 Pavement Area 12 8 5 %  min req d dry density AASHT T-224 
6 Below Footing Bottom 13 RCC 18 Other Bid R21 Note Tests reported herein are not part 01 a continuous monitoring 
7 Above Footing Bottom 

8 100% min req d 14 Tested D-1556/AASHTOT-217 19 Test Locations on Accompanying Site Plan 
9 98% min req d 15 Tested ASTM D-2922/0-3017 

10 95% min req d 
20 Specifications Unknown 

16 Tested ASTM D-2922/AASHTO T-217 
4 Backfill 11 90% min req’d 17 Rock correction applied to maximum Datum Topograph ic  

program of compaction operations and accordingly apply 
only to the actual location tested 

CoPles to C l i e n t / K e n  Smi th  (3) _ L  

3 

%\ .., American A s p h a l t  & Grading/Wayne P h e l p s  (2) ... 

PDQ 35 



1 ob No. 2745 JC249 

I nvoicCNo. 
ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 2 7 4 60 0 2 1 

Report No. Date 01/19/96 

- - 
Test 
No. - 
225 

226 

227 

228 

229 

- - 
Test 
No. 
- - 
2 25 

226 

227 

228 

229 

- - 

Elevation 
of Test 
Datum t 

Date Location of Test Hole 

Spillway, Step 11, Sta. 15+75 

Spillway, Step 11, Sta. 15+00 

Spillway, Step 11, Sta. 14+75 

Spillway, Step 11, Sta. 14+50 

Spillway, Step 11, Sta. 14+50 

01/17/96  

01/17/96 

01/17/96 

01/17/96 

011 17/96 

1012. 

1011 

1012 

1011 

1012 

Moisture 
Density 
Lab. No. 

W. wet 
Dcnsity 

pd 

In-Place Cb 
Moisture 

% 

rcteristics 

Dry Density 
pd 

Relative 

% 
CMpaCtion 

Optimum 
M o i s t u r e  

% 
Comments. 

5.7 

5.7 

5.7 

5.7 

5.7 

148.0 

148.0 

148.0 

148.0 

148.0 

6 .5  

6 . 8  

7 .O 

7.2 

7 .0  

9 ,  13,  15 ,  18 

9 ,  13, 15 ,  18 

9 ,  13,  15, 18 

9 ,  13, 15 ,  18 

9 ,  13, 15, 18 

144.4 

146.4 

147 . O  

145.6 

146.5 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

98 

99 

99 

98 

99 

-'a .... 

'Comments 
1. Subwade 8 .  100% min. req'd. 

9.98% min. req'd. 15. Tested ASTM 0-2922/0-M17 20. Specifications Unknown 
14. Tested ASTM D-l556/MSHTO T-217 

16. Tested ASTM D-2922/MSHTO T-217 

19. Test Locations Shown on Acaunpanving Site Plan 

10.95% min. req'd. 

12.85% min. req'd. 
11. 90% min. req'd. 17. Rock Corrxtion applicd to maximum +Datum Topographic 

dn, density per AASHTO T-224 

2. Subkase Fill 
3. Ease Course 
4. Backfill 
5. Pavement Area 
6. &low Footing Bottom 
7. Above Footing Bonom 13. Bid #21 18. Other RC C 

t 



Western 1514 Gold Rush Road, C258 LABORATORY REPORT Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

T h e E ~ ~ m p l e ~ ~ ~ ~ ~ ~  COMPACTED CONCRETE FIELD DENSITY TESTS 

Date 

Job No. 2745JC249 

Labhvoice No. 27460021 
Client 20449 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 103 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid t3476-94) 

Laughlin, Nevada 
Project - 

Location 
Type of Material Roller Compacted Concrete Authorized By K .  Smith Date 01/15/96 

Source of Material American Asphalt - & Grading Tested.Calc. B y P -  L1ewellyn/WT 
Western Technologies Inc. Moisure/Density Relationship Mix 2 - Meth. -. Test Locations Designated By - 

Elevation 
of Test 

Datum t 
Location of Test Hole 

213 

I 2 1 4  

01/15/96 

01/15/96 

01/15/96 

I214 

Spillway, Step 9 ,  Sta. 16+00 

Spillway, Step 9 ,  Sta. 15+75 

Spillway, Step 9 ,  Sta. 15+00 

2 15 

1216 

Within 
s p w .  

I 
Comments * 

6 . 5  

6 . 5  

6 . 3  

6 .0  

6 . 8  

01/15/96 1 Spillway, Ste 

142.2 

142.7 

143.4 

143.8 

142.7 

mix 2 

mix 2 

mix 2 

mix 2 5.7 

mix 2 

mix 2 

Mar. Wet 
Density 

wf 

145.0 

145 .O 

145.0 

145.0 

145.0 

145.0 

* Comments 
1 Subgrade 8 1W% min req d 
2 Subbase Fill 9 98% min req d 
3 BaseCourse 10 95% min req d 
4 Backfill 11 90% min req d 
5 Pavement Area 12 85% min reo d 
6 Below Footing Bottom 13 xf! 
7 Above Footing Bottom 

to: Client/Ken Smith 
American Asphalt 

9 ,  Sta. 13+75 
In-Place Characteristics 

6 . 5  1 144.4 

Relative 
Compaction 

% 

98 

98 

99 

99 

98 
100 

1008 

1008 

1008 

1008 

1008 

9 ,  13,  15,  18 
9 ,  13, 15 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  1 3 ,  15 ,  18 

9 ,  13,' 15,  18 

9 ,  13, 15,  18 

\ 

14 Tested D-1556/AASHTOT-217 
15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 

19 Test Locations on Accompanying Site Plan 

17 Rock correction applied to maximum t Datum Topographic 
18 Other bid /J!!i'224 d w  densitv *ASH 

Note Tests reported herein are not part ot a continuous monitoring 
program of compaction operations and accordingly apply 
only to the actual location tested 

--- I r- 
A ,  

( 3 )  
& Grading/Wayne Phelps ( 2 )  

1 

PDQ 35 



2745 JC249 Job No. 

Date Location of Test Hole 

Invoice No. 27460021 

- ReportNo. Date 01/18/9  6 

Elevation 
of Test 
Datum t 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

- - 
Test 
No. - 

218 

- - 
Test 
No. 
- - 
218 

- - 
*Comments 
1. Subarade 

01/15/96 I Spi l lway ,  S t ep  9 ,  S t a .  13+00 

Moisture 
Density 
Lab. No. 

Optimum 
Moisture 

% 

mix 2 

2. Subbase Fill 
3.  Base Course 
4. Backfill 0 5.  Pavement Area 
6. &low Footing-bttotn 
7. Above Footing Boctorn 

Max. Dry 
Density 

pd 

5.7 145.0 

In-Place Characteristics 

Moisture 
% 

6.5 

Dry Density 
pd 

142.5 

Relative 
Compaction 

% 

98 

Comments' 

4 I 

1 
I 
I 9 ,  13, 15,  18 

8.100% min. req'd. 
9. 98% min. req'd. 

10.95% min. req'd. 

12.85% min. req'd. 

13. RCC 1 8 . O t h e r - B i d f 2 1  

14. Tested ASTM D-l556/MSHTO T-217 
15. Tested ASTM D-2922/D3017 
16. Tested ASTM D-2922/MSHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 
20. Specifications Unknown 

11.90% min. req'd. 17. Rock Correction applied to maximum Topographic  
dry density per AASHTO 1-224 

t 



LABORATORY REPORT Western 
Technologies Bullhead City, Arizona 86442 

The Qun& People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

since 1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TEST\S 
- 

166 

167 

Client 

Project 

mix 2 5 .7  145.0 6.0 142.3 98 yes 9 ,  13 ,  15 ,  18 

mix 2 5 .7  145.0 6 .0  143.4 99 yes 9 ,  13,  15 ,  18 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle 
Laughlin, Nevada 89028 

Hiko Springs Wash Det 

Suite 

ntion 

2745JC249 Job No. 
27450684 Labjlnvoice No. 

Date 

Reviewed By 

203 

Basin (CCBD Bid #3476-94) 

GREINER, INC. 



OMPACTED CONCRETE FIELD DENSITY TESTS 

205 

206 

207 

208 

209 

2745 JC249 

27450684 
Client 20449 Job No. 

Greiner, Inc., Southwest Lab/lnvoice No. 
3650 S o u t h  P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD Bid #3476-94) 

L a u g h l i n ,  Nevada 
Project 

Location 

Type of Material Compacted ‘OnCrete  Authorized By 

Source of Material 

K.  S m i t h  Date 01/11/96  
American A s p h a l t  & G r a d i n g  Tested.calc. B ~ -  P. Llewellyn/WT 

m i x  2 5.7 145.0 

m i x  2 5.7 145.0 

m i x  2 5 .7  145.0 

m i x  2 5 . 7  145.0 

m i x  2 . 5 .7  145.0 

Western T e c h n o l o g i e s  I n c .  Moisure/Density Relationship Mix Meth. ~- Test Locations Designated By 

6 . 4  

6.4 

6.0 

6.4 

Location of Test Hole 

143.1 99 

144.0 99 

142.7 98 

143.4 99 

204 01/11/96 S p i l l w a y ,  S t e p  8 ,  S t a .  16+50 

205 01/11/96 S p i l l w a y ,  S t e p  8 ,  S t a .  16+00 

206 01/11/96 S p i l l w a y ,  S t e p  8 ,  S t a .  15+00 

1207 01/11/96 S p i l l w a y ,  S t e p  8 ,  S t a .  14+50 

208 01/11/96 S p i l l w a y ,  S t e p  8 ,  S t a .  13+50 

Yes 

y e s  

y e s  

y e s  

y e s  

209 101 /11 /961  S p i l l w a y ,  S t e u  8 ,  Sta. 13+00 

9 ,  13 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  15 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  1 5 ,  18 

In-Place Characteristics Relative 
Moisture Dry Density Compaction 

6.2  142.5 98 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req’d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 Basecourse 

5 Pavement Area 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

8 100% min req’d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

10 95% min req‘d 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d 
4 Backfill 11 90% min req d 17 Rock correction applied to maximum + T o p o g r a p h i c  

dry density AA HTO T-224 
18 Other Bid if2 1 Note Tests reported herein are not part of a continuous monitoring 

program or compaction operations and accordingly apply 
only to the actual location tested 

-- - - - .  
i-\ 

5 -  II 

opies to C l i e n t  Ken S m i t h  (3)  
American A s p h a l t  & Grading/Wayne P h e l p s  ( 2 )  . *  *<d 



Job No. 2745JC249 

InvoiceNo. 27450684 

Report No. Date 01/15/96 

Date 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Location of Test Hole 

- - 
Test 
No. - 
210 

211 

Test 
No. 

2 10 

211 

01 / 1 1  /96 
01/ 1 1  /96 

S p i l l w a y ,  S t e p  8 ,  S t a .  12+50 

S p i l l w a y ,  S t e p  8, S t a .  12+oo 

Moisture 
Density 
Lab. No. 

Optimum 
Moisture 

% 

Max. Dry 
Density 

pd 

mix 2 

mix 2 

5.7 

5.7 

145.0 

145.0 

In-Place Ch 

Moisture 
% 

6.0 

6.3 

acteristics 

Dry Density 
pd 

142.0 

143.6 

Relative 
Compaction 

% 

98 

99 

Elevation 
of Test 
Datum t 

1005 

1006 

=l 

Comments. 

9, 13, 15, 18 

9, 13, 15, 18 

'Comments 
1. Subgrade 
2. Subbase Fill 9.98% min. req'd. 15. Tested ASTM D-2922/P3017 20.  Specifications Unknown 
3. Base Course 
4. Backfill 11. 90% min. req'd. 17. RockCorrection applied tomaximum +Datum T o p o g r a p h i c  
5 .  Pavement Area 
6. Below Footing m o m  
7 .  Above Footing Bottom 13. 

8. 100% min. req'd. 14. Tested ASTM D-1556/MSHTO T-217 

16. Tested ASTM D-2922/MSHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

10.95% min. req'd. 

12. 85% min. req'd. dry density per M S H T O  T-224 
Bid  #21 18. m e r  RCC 

PQQ 35A 
. . ..-. -. . . -. ..... . . . . . . ~ ... .. , .... . .... ..-. . .. - -. . -. - .~ .... .. .. - -. .- . - -.. . . .. 



27455C249 
Client 20449 Job No. 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27450684 
01 / 12/96 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 

Type of Material 

Source of Material 

Moisure/Density Relationship 

Roller Compacted Concrete Authorized By K. Smith Date 01/10/96 

American Asphalt & Grading Tested.calc. By- P. Llewellyn/WT 

Western Technologies Inc. Meth. ~ Test Locations Designated By Mix f 2  

194 

195 
01/10/96 Spillway, Step 6 ,  Sta. 12+00 

01/10/96 Spillway, Step 6 ,  Sta. 12+00 

1001 

1002 

196 

197 

T"t 
No. 

01/10/96 Spillway, Step 7 ,  Sta. 16+50 1003 

01/10/96 Spillway, Step 7 ,  Sta. 16+00 1004 
Moisture Optimum Max.Wot In-Place Characteristics Rebtin within 
Density Moistum Density Moisture DryDemity Compaction Specs. Comments 
Lab No. % wt 9b wt % 1 

mix 2 

145.0 

145.0 

145.0 

145.0 

145.0 

145.0 

5.7 

5.7 

5.7 

5 . 7  

5.7 

5 . 7  

6 . 5  143.4 99 yes 9 ,  13, 1 5 ,  18 

6 .6  144.0 99 Yes 9 ,  13, 15 ,  18 

6 . 3  142.4 98 Yes 9 ,  13, 1 5 ,  18 

6 . 3  142.5 98 Yes 9 ,  13,  1 5 ,  18 

6 .2  144.1 99 yes 9 ,  13, 1 5 ,  18 

6.4 143.7 99 yes 9 ,  1 3 ,  1 5 ,  18 

Comments 
1 Subgrade 8 1M)%min req'd 
2 Subbase Fill 9 98%min req'd 
3 BaseCourse 10 95%min req'd 
4 Backfill 11 90%min req'd 
5 Pavement Area 12 85% min req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

14 Tested D-l556/AASHTO T-217 
1 5  Tested ASTM D-2922/0-3017 20 Specifications Unknown 
16 Tested ASTM D-Z922/AASHTO T-217 
17 Rock correction applied to maximum 

d w  densgiaAwP T-224 
18 Other 

19 Test Locations on Accompanying Site Plan 

Topographic 
t Datum 

Note Tests reported herein are not part of a continuous monitoring 
program of compaction operations and accordingly apply 
only to the actual location tested 

Client/Ken Smith (3)  1'% 

American Asphlat & GradingIWayne Phelps (2) _- ? 

PDQ 35 



2745 JC249 

27450684 
JobKo. - 
Invoice No. 

99 

98 

99 

98 

Report No. Date 01/10/96 

e 

yes 

yes 

yes 

yes 

- - 
Test 
No. 

198 

199 

200 

20 1 

202 

203 

Test 
No. 
= 
198 

199 

200 

20 1 

202 

203 

- - 
‘Comments 

Date 

31/10/96 

01/10/96 

01/10/96 

01/10/96 

01/10/96 

01/10/96 

Moisture  
Density 
Lab. No. 

nix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

1. Subgrade 
2. Subbase Fill 
3. BkK Course 
4. Backfill 
5. Pavement Area 
6. &low Footing Bottom 
7. Above Footing Bottom 

ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

Location of T a t  Hole 

Spillway, Step 7, Sta. 15+50 

Spillway, Step 7, Sta. 14+75 

Spillway, Step 7, Sta. 13+50 

Spillway, Step 7, Sta. 13+00 

Spillway, Step 7, Sta. 12+50 

Spillway, Step 7, Sta. 12+00 

Optimum 
Moisture 

% 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

Max. Dry 
Dmsity 

pd 

145.0 

145.0 

145.0 

145.0 

145.0 

145.0 

In-Place Cb ic ter ist iu 

Moisture 
% 

6.5 

6.0 

6.2 

6.5 

6.3 

5.9 

Dry Density 
pd 

142.5 

142.2 

143.0 

142.1 

143.4 

142.4 

-- 
Elevation 

of Test 
Datum t 

1003 

1004 

1003 

1004 

1003 

Comments’ 

I 
j 
I 

I 
j 

I 

i 
I 
I 
I 

I 

i 

! 

I 

I 
I 

9, 13, 15, 18 

9, 13, 15, 18 
~ 

I 
9, 13, 15, 18 i 
9, 13, 15, 18 j 

i 9, 13, 15, 18 I 

9, 13, 15, 18 i 

8.100% min. req’d. 
9.98% min. req’d. 15. Tested ASTM D-2922/0-3017 20. Specifications Unknown 

14. Tested ASTM D-l556/AASHTO T-217 

16. Tested ASTM D-2922/AASHTO T-217 

19. Test Locations Shown on Acaxnpanying Site Plan 

10.95% min. req’d. 

12.85% min. rq ’d .  
11.90% min. req’d. 17. Rock Correction applied to maximum + Topographic 

dry density ptr M S H T O  T-224 

13. RCC Bid #21 18. Cther 



Western 1514 Gold Rush Road, C258 L A B O R A T O R Y  REPORT Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 
(520) 758-8378 fax 758-1 666 

~ince1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

180 

181 

182 

- 
27455C249 

27450684 

01/12/96 

Job No. Client 20449 
Greiner, Inc., Southwest Lab/lnvoice No. 
3650 S o u t h  P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 Date 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD Bid  #3476-94) 
Reviewed By 

Project 

Location L a u g h l i n ,  Nevada 

T~~~ of Material R o l l e r  Compacted C o n c r e t e  Authorized gy K. S m i t h  Date 01/09/96  

Source of Material American A s p h a l t  & G r a d i n g  

Moisure/Density Relationship Mix n 2  Meth. . Test Locations Designated By Western In‘. 

Tested.Calc. ~ ~ 2 .  Llewellyn/WT 

01/09/96 S p i l l w a y ,  S t e p  5 ,  S t a .  15+50 

01/09/96 S p i l l w a y ,  S t e p  5 ,  S t a .  15+50 

01/09/96  S p i l l w a y ,  S t e p  5 ,  S t a .  14+00 

Location of Test Hole 

183 

184 ? 01/09/96 S p i l l w a y ,  S t e p  5 ,  S t a .  14+00 
01/09/96  S p i l l w a y ,  S t e p  5 ,  S t a .  13+50 

185 

Tat 
No. 

180 

01/09/961 S p i l l w a y ,  S t e p  5 ,  S t a .  13+50 
Moisturn Optimum Mar. WM In-Place Characteristia Relative 
Density ~oistttrn Density Moisture Dry Density Compaction 
Lab No. n pd Sb pd n 

mix 2 5 .7  145 .0  5 .9  142 .5  98 

181 

182 

183 

184 

185 

999 
1000 

999 

1000 

999 

1000 

m i x  2 5.7 145.0 6.2 1 4 2 . 7  98 

mix 2 5.7 145.0 6 . 1  143.4 99 
mix 2 5.7 145.0 6 .3  142.0 98 

mix 2 5 .7  145.0 6 . 1  142 .1  98  

mix 2 5 .7  145.0 5 .5  142.4 98 

~~ ~~ ~ 

Within 
S W .  

1 
Comments 

9 ,  1 3 ,  1 5 ,  18 

9 ,  13 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

9 ,  1 3 ,  15 ,  18 

9 ,  13 ,  1 5 ,  18 

9 ,  1 3 ,  1 5 ,  18 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req’d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 BaseCourse 
4 Backfill 11 90% min req‘d 17 Rock correction applied to maximum t Datum 
5 Pavement Area 12 85%min req’d dry densgiMf jP T-224 
6 eelow Footing Bottom 13 RCC 18 Other Note Tests reported herein are not part of a continuous monitoring 
7 Above Footing Bottom 

8 100% min req’d 

10 95% min req’d 16 Tested ASTM D-2922/AASHTO T-217 

14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

T o p o g r a p h i c  

program of compaction operations and accordingly apply 
only to the actual location tested 

.’. 
. . .  

. .... . \  
. .  

OPiesto: C l i e n t / K e n  Smi th  ( 3 )  . .  . , .  
American A s p h l a t  & Grading/Wayne P h e l p s  ( 2 )  .. . 

! .  . .  ,. 7 : e - - /  
. . , . . .. ; ; I; 3 

l*J .-.:, : 1 .i 

P O 0  35 



2745JC249 

27450684 
Job No. 

Invoice No. 
ROLLAR COMPACTED CONCRETE FIELD DENSITY TESTS 

01 /09/96 Report  No. Date 

Test 
No. 

= 
186 

187 

188 

189 

190 

19 1 

Test 
No. 

186 

187 

188 

189 

190 

19 1 

Dab 

01/09/96 

01/09/96 

01/09/96 

01/09/96 

01/09/96 

01/09/96 

Moisture 
Density 
Lab. No. 

mix 2 

m i x  2 

mix 2 

mix 2 

mix 2 

m i x  2 

1. Subgrade 
2. Subbase Fill 
3. Easecourse 
4. BMkfill e 5 .  Pavement Awa 
6. Below Footing Bottom 
7,  Above Footing Bottom 

Location of Test Hole 

S p i l l w a y ,  S t e p  5 ,  S t a .  12+00 

S p i l l w a y ,  S t e p  5 ,  S t a .  12+00 

S p i l l w a y ,  S t e p  6 ,  S t a .  16+00 

S p i l l w a y ,  S t e p  6 ,  S t a .  16+00 

S p i l l w a y ,  S t e p  6 ,  S t a .  15+50 

S p i l l w a y ,  S t e p  6 ,  S t a .  14+00 

Optimum 
Moisture  

% 

5.7 

5 .7  

5 . 7  

5.7 

5 . 7  

5.7 

Max. Dry 
D m s i t y  

Pcf 

145.0 

145.0 

145 .O 

145.0 

145.0 

145.0 

In-Place Ct 

Moisture 
% 

5.8  

6 .O 

6 . 3  

6 . 1  

6 . 1  

6 . 3  

ideristics 

Dry Density 
pd 

141.5 

143.0 

143.8 

144.6 

142.5 

143.8 

Relative 
Compaction 

% 

98 

99 

99 

100 

98 

99 

Elevation 
of Test 
Datum t 

999 

1000 

1001 

1002 

100 1 

1002 

Comments' 

9 ,  13, 15 ,  18 

9 ,  13, 15,  18 

9 ,  13, 15 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 15 ,  18 

--. , 1 . .. . .  \:.*,. 1 1  

: ... ... . .  . %, 

. . c  .., . . . . -  . .. 
'I-.. _. . .- 

,". 

8. 100% min. req'd. 
9.98% min. req'd. 15. Tested ASTM D-2922/P3017 20. Specifications Unknown 

14. Tested ASTM D-l556/AASHTO T-217 

16. Tested ASTM D-2922/MHTO T-217 

19. Test Locations Shown on Accompanying Site Plan 

T o p o g r a p h i c  10. 95% min. req'd. 
11.90% min. req'd. 17. Rock Correction applied to maximum Datum 
12. 85% min. req'd. 

13. 

dry density per AASHTO T-224 
Bid 1/21 10. Other RC C 

?DO 35A 



Western 151 4 Gold Rush Road, C258 LABORATORY REPORT Technologies Bullhead City, Arizona 86442 

The QUA& Peopl 

(520) 758-8378 fax 758-1 666 Inc. 

Since1955 ~ O L L E R  COMPACTED CONCRETE FIELD DENSITY TESTS 

6.0 

6.5 

6.0 

5.9 

6.3 

- 

Client 20449 

143.8 99 

143.3 99 

142.8 98 

143.8 99 

143.0 99. 

j ob  No. 2745JC249 

yes 

yes 

yes 

yes 

yes 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Hiko Springs Wash Detention Basin (CCBD Bid C3476-94) 

Laughlin, Nevada 

Lab/lnvoice No. 27450684 
01/09/96 

Reviewed By 

Project 

Location 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

Date 01/08/96 Roller Compacted Concrete Authorized By K .  smith 
Type of Material - 
Source of Material American Aspha1t 6i Grading 

Moisure/Density Relationship 

Tested.Calc. B y P .  Llewellyn/WT 

Meth. ~ Test Locations Designated By Western TechnQloFies Inc.- Mix #2 

mix 2 

170 

5.7 

172 

173 

Tat  
No. 

168 

169 

170 

171 

172 

173 

Date 

01/08/96 

01/08/96 

01/08/96 

01/08/96 

01/08/96 

01/08/96 

Location of Test Hole 

Spillway, 4th step, Sta. 14+50 

Spillway, 4th step, Sta. 14+00 

Spillway, 4th step, Sta. 13+50 

Spillway, 4th step, Sta. 13+00 

Spillway, 4th step, Sta. 12+80 

SDillway, 4th step, Sta. 12+00 998 
Max. Wat 1 In-PlaceCharaderistio I Relative I Within I 

Lab No. 

mix 2 

mix 2 I 5.7 
mix 2 I 5.7 
mix 2 1 5.7 

mix 2 I 5.7 

Density 
pd 

145 .O 

145 .O 

145.0 

145.0 

145 .O 

145 .O 

' Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req'd 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 Basecourse 10 95%min reqd 16 Tested ASTM D-2922/AASHTO T-217 
4 Backfill 11 90%min req'd 17 Rock correction applied to maximum t Datum 
5 Pavement Area 12 85% min req d d w  density AASHTO T-224 
6 Below Footing Bottom 13 RCC 18 Other Bid /I21 Note Tests reported herein are not part of a continuous monitoring 
7 Above Footing Bottom 

8 100% min req'd 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

Topographic 

program of compaction operations and accordtngly apply 
only to the actual location tested 

opies to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

i.. ... --, 
.I,... .. 

. .:.' 
. -  

PDQ 35 



Western 151 4 Gold Rush Road, C258 LABORATORY REPORT Technologies Bullhead City, Arizona 86442 

The Q U I @  People 
Since 1955 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

175 

176 

Job No. 2745JC249 

01/08/96 Spillway, 5th step, Sta. 16+50 

01/08/96 Spillway, 5th step, Sta.16+00 

Client 20449 
27450684 

01/09/96 
Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

\ 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

999 

1000 

999 

1000 

999 

1000 
Within 
specs. 

1 
Comments * 

Roller Compacted Concrete Authorized By K. Smith Date 01/08/96 Type of Material 

Source of Material American Asphalt & Grading Tested.Calc. By- P. Llewellyn/WT 

1 

Mix #2 Western Technologies Inc. - Moisure/Density Relationship Meth. -. Test Locations Designated By 

I I -  

Moistue Optimum 
"" Density Moisturn 

Lab No. % No. 

1 7 4  mix 2 5.7 

175 mix 2 5.7 

176 mix 2 5.7 

177 mix 2 5.7 

178 mix 2 5.7 

179 mix 2 5.7 
t 

Location of Test Hole 

Max. Wel 
Deruily 

pd 

In-Place Characteristics Relative 
Moisture Dry Dcndly Compaction 

% pd % 

Spillway, 5th step, Sta.16+00 

Spillway, 5th step, Sta. 15+80 

142.6 

143.3 

142.4 

142.0 

142.6 

144.1 

I 179 101/08/96( Spillway, 5th step, Sta.15+80 

98 

99 

98 

98 

98 

99 

yes 

yes 

yes 

yes 

yes 

yes 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

1 Subgrade 
2 Subbase Fill 

4 Backfill 11 90% min req d 17 Rock correction applied to maximum t Datum 
5 Pavement Area 12 B S R & I I  req d d w  densix i4$S7j$01T~224 
b &low Fooling Bottom 13 18 Otb-- 
7 Above Footing Bottom 

8 l W %  min req'd 
9 98% min req'd 15 Tested ASTM D-2922/0-3017 20 Specifications Unknown 

14 Tested D-155b/AASHTOT-217 19 Test Locations on Accompanying Site Plan 

3 BaseCourse 10 95% min req'd 16 Tested ASTM D-2922/AASHTO T-217 Topographic 

Note Tests reported herein are not part ot a continuous monitoring 
program ot compaction operations and accordingly apply 
only to the actual location tested 

to. Client /Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) . -  



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
since1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 tax 758-1 666 

LA B O  R A T 0  RY R E  PORT 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

Client 20449 2745JC249 j ob  No. 
27450684 

1 1 / 0 9 / 9 6  
Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Hiko Springs Wash Detention Basin (CCBD Bid t3476-94) 
Laughlin, Nevada 

Reviewed By 

Project 

Location 

Type of Material Roller Compacted Concrete Authorized By K *  Smith Date 01/05/96 

TestedLalc. ByPP L1ewellYn/WT 

Meth. Test Locations Designated By Western Technologies Inc 

American Asphalt & Grading 
Source of Material _- 
M o  i su re/Dens i t y Re I at i on s h i p 

Mix #2  

L- 
157 1 158 

r 156 

I 157 

Date 

0 1 IO5 /96 

01 /05 /96 

01 /05 /96 

01/05/96 

01 /05/96 

01 /05 /96 
Moisture 
Density 
Lab No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

Location of Test Hole 

Spillway, 4th step, Sta. 16+00 

Spillway, 4 t h  step, Sta. 15+80 

Spillway, 4 t h  step, Sta. 16+25 

Spillway, 4th step, Sta. 15+80 

Spillway, 3rd step, Sta. 16+50 

Spillway, 3rd step, Sta. 15+80 
Optimum Max. Wet In-Place Characteristics 

Moisture 

5.7 

Density 

pd 

145.0 

145 .O 

145 .O 

145 .O 

145 .O 

145.0 

142.8 

143.4 

142.5 

6 . 2  143.6 

142 .5  

143.9 

Comments * 

997 

997 

998 

998 

995 

996 

9 ,  1 3 ,  1 5 ,  18 

9 ,  13 ,  15,  18 
9 ,  1 3 ,  1 5 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 15,  18 

8 1M)% min req'd 14 Tested O-l556/AASHTO 1-21: 
9 98% min req'd 15 Tested ASTM D-2922/D-3017 

10 95% min req d 16 Tested ASTM D-2922/AASHTO 1-217 
11 90% mtn req'd 17 Rockcorrection applied to maximum 
12 85% rnin req d d w  density AASHTO 1-224 

11 RCC 18 Other Bid #21 Note Tests reported herein are not part 01 a continuous monitoring 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

t Datum 
Topographic 

program 01 compdction operations and accordingly apply 
only to the actual location tested 

to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) . '- ..- 

_.- -. - .. .- - . .~ 

', .'. . . 
. _, . ... . .. 

%...,:I 



\ Western 1 5 1  4 Gold Rush Road, C258 L A B O R A T O R Y  DeDnDT I 
Technologies Bullhead City, Arizona 86442 

(520) 758-E Inc. 

01/04/96 

01/04/96 

01/04/96 

01/04/96 

01/04/96 

2745JC249 Client 20449 Job No. 
Greiner, Inc., Southwest Lab/lnvoice No. 27450684 

01 09/96 3650 S o u t h  P o i n t  Ci rc le ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

Date + Reviewed By 
Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD BID 113476-94) 

L a u g h l i n ,  Nevada 
Project 

Location 
Type of Material R o l l e r  Compacted C o n c r e t e  Authorized By K. Smi th  Date 01/04/96 

Source of Material h e r i c a n  A s p h a l t  & G r a d i n g  Tested.Caic. B y p .  Llewellyn/WT 

Moisure/Density Relationship Meth. ___. Test Locations Designated By Western __- Mix 2 * 

S p i l l w a y ,  2nd s t e p ,  S t a .  14+50 

S p i l l w a y ,  2nd s t e p ,  S t a .  14+00 

S p i l l w a y ,  2nd s t e p ,  S t a .  14+75 

S p i l l w a y ,  2nd s t e p ,  S t a .  13+50 

S p i l l w a y ,  2nd s t e p ,  S t a .  13+00 154 

155 

Test 
No. 

150 

151 

152 

153 

154 

155 ' 

Location of Test Hole 

01/04/96[ S p i l l w a y ,  2n 

mix 2 5.7 145 .O 

mix 2 5.7 145 .O 

mix 2 5.7 145 .O 

mix 2 5.7 145 .O 

mix 2 5.7 145 .O 

m i x  2 5.7 145.0 

I s t e p ,  S t a .  12' 
In-Place Characteristics 

143.2 

142.9 

142.4 

6.0 143.9 

143.3 

6.2 142.8 

0 
Relative 

Compaction 
% 

99 

99 

98 

99 

99 

98 

993 ~ 

993 

994 

994 

993 

994 

Comments * 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req'd 15 Tested ASTM D-2922/D-3017 20 Specilications Unknown 
3 Basecourse 
4 Backfill 11 90% min req d 17 Rock correction applied to maximum t Datum TopoPraghic 
S Pavement Area 
6 BelowFootingBottom 13 
7 Above Footing Bottom 

8 100% man req'd 14 Tested 0-1556/AASHTOT-217 19 Test Locations on Accompanying Site Plan 

10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d dry density AASHTO 1-224 
RCC 18 Other Bid /I2 Note Tests reported herein are not part ot a continuous monitoring 

program of rompdction operations and accordingly apply 
only to the dctua! location test &.aad * r  2- i9*'f J? 

opies to' C l i e n t  /Ken Smi th  (3) P. - c2 
American A s p h a l t  & Grading/Wayne P h e l p s  (2) 

JAN 1 1 1996 

GREiNER, !NC. 

P O 0  35 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Qua& People 

151 4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 

since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Client 20449 2745JC249 job No. 
Greiner, Inc., Southwest Lab/lnvoice No. 27450684 
3650 SJuth Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD B I d  83476-94) P r o j e c t  .- 

Location Laughlin, Nevada 

L 
145 I 146 

148 

149 

T a t  
No. 

144 

145 

146 

14i 

14E 

145 

Elevation 

Datum t 
Date Location of Test Hole of T a t  

01 /04/96  

01/04/96  

01/04/96 

01/04/96 

0 1 /04 /96  

01/04/96  

Spillway, 1 s t  step, Sta. 12+50 

Spillway, 1st step, Sta. 12+00 

Spillway, 2nd step, Sta. 16+00 

Spillway, 2nd s t e p ,  Sta. 15+60 

Spillway, 2nd step, Sta. 15+90 

Spillway, 2nd step, Sta. 15+50 

h b  No. 

mix 2 5 .7  145 .O 

mix 2 5.7 145.0 

mix 2 5.7 145 .O 

mix 2 5 .7  145 .O 

mix 2 5.7 145 .O 

mix 2 5.7 145.0 

992 

992 

993 

993 

994 

994 

6.0 143.4 99 

6.2 143 .8  99 

6 . 3  143.0 99 

6.5 143.8 99 

6 .0  142.7 98 

5 .9  143 .5  99 

Within 
Comments ’ 

9 ,  1 3 ,  15, 18 

yes 9 ,  1 3 ,  1 5 ,  18 

yes 9 ,  13 ,  15 ,  18 

yes 9 ,  1 3 ,  15 ,  18 

yes 9 ,  13 ,  15 ,  18 

yes 9 ,  13 ,  15 ,  18 

* Comments 
1 Subgrade 
2 Subbase Fil l 9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 Basecourse 10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

5 Pavement Area 12 8S%min req d 
b Below Footing Bottom 13 RCC 18 Other 
7 Above Footing Bottom 

8 100% min req d 14 Tested 0-1556/AASHTO T-217 19 Test Locations on Accompanying Stte Plan 

4 Backfill 11 90%min req’d 17 Rock correction applied to maximum ?Datu,,, Topographic 
drv densitv AAS TO T-224 

Bid jr21 Note Tests reported herein are not part ot a continuous monitoring 
program of compdction operations and accordingly applv 
only to the actual location tested 

opiesto: Client/Ken Smith ( 3 )  
American Asphalt & GradingIWayne Phelps ( 2 )  

JAN 1 1 1996 

GREINER, INC. 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

L A B 0  R A T 0  RY REPORT 

S i E 1 9 5 5  ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

136 

137 

138 

139 

140 

141 

job No. 2745JC249 
20449 
Greiner, Inc., Southwest  Lab/lnvoice No. 27450684 

3650 S o u t h  P o i n t e  C i r c l e ,  S u i t e  203 01/04/96 Date L a u g h l i n ,  Nevada 89028 

Client 

b +& 
Project 

Location L a u g h l i n ,  Nevada 

Hiko S p r i n g s  Wash D e t e n t i o n  B a s i n  (CCBD B i d  #3476-94) 

T~~~ of Material R o l l e r  Compacted C o n c r e t e  Authorized B~ K .  Smith Date 01/03/96 

source of Material American A s p h a l t  & G r a d i n g  Tested-Calc. ~~p - Llewellyn/WT 

Moisure/Density Relationship mix Meth. _____ Test Locations Designated By western Technologies -- In' * 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

m i x  2 

I of Test 
Datum t 

136 01/03/96 

137 01/03/96 

138 01/03/96 

S p i l l w a y  Apron f i r s t  s t e p ,  S t a .  16+25 

S p i l l w a y  Apron f i r s t  s t e p ,  S t a .  15+90 

S p i l l w a y  Apron f i r s t  s t e p ,  S t a .  15+75 

139 01/03/96 S p i l l w a y  Apron f i r s t  s t e p ,  S t a .  15+35 

140 01/03/96 S p i l l w a y  Apron f i r s t  s t e p ,  S t a .  14+50 

I 1 4 1  (01/03/96 I S p i l l w a y  Apron f i r s t  s t e p ,  S t a .  13+50 
Moisture 

Lab No. 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 BaseCourse 
4 Backfill 
5 Pavement Area 
b Below Footing Bottom 
7 Above Footing Bottom 

I 

Optimum 
Moisturn 

K 

5.7 

5.7 

5.7 

5 .7  

5 .7  

5.7 

Max. Wet In-Place CI 
Density 

145 .O 

145 .O 

145.0 

145.0 

145.0 

145 .O 6 .O 

uctcristia 

Dry Density 
pd 

142.5 

142.6 

143.8 

143.6 

142.7 

143.0 

99 1 

99 1 

992 

I 992 I 
Comments * I gg2j 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 1 5 ,  18 
9 ,  13, 1 5 ,  18 

9 ,  1 3 ,  15 ,  18 

8 100% min req d 
9 98% min req'd 15 Tested ASTM D-2922/0-3017 

10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 
11 90% min req d 17 Rock correction applied to maximum t Datum ToDographic  
12 8596min req d d w  densitv AAS TO T-224 
13 RCC 18 Other Bid p21 

14 Tested D-lSSb/AASHTOT-217 19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

Note Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordinglv applv 

to C l i e n t / K e n  Smi th  (3)  r 

JAN 1 0 1996 
American A s p h a l t  & Grading/Wayne P h e l p s  ( 2 )  

GREINER, IPJC. 



Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

The Quality People 
sGigss ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

- 
2745JC249 job No. Client 20449 

Greiner, Inc., Southwest Lab/lnvoice No. 27450684 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location 

Type of Material 

Source of Material 

Moisure/Density Relationship 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 
Laughlin, Nevada 

Roller Compacted Concrete Authorized By K. Smith Date 01  /03/96  

American Asphalt & Grading Tested.Calc. By- P. Llewellyn/WT 
- 

Western Technologies Inc. __- mix Meth. ~- Test Locations Designated By 

Lootion of Test Hole 

Spillway Apron first step, Sta. 12+80 

Spillway Apron first step, Sta. 12+00 

Moisturn Optimum 
Density Moisture 
b b  No. % 

lert 
No. 

142 mix 2 5 . 7  

143 mix 2 5.7 

* Comments 

Max. Wet 
Density 

pa 

145 .O 

145 . O  

in-Place Characteristics I Relative 

Moisture 
% 

6.0 

5 . 8  

Dry Density Compaction 

143.3 t 142.4 

99 1 

99 1 

5 
Comments * 

9 ,  1 3 ,  15 ,  18 

9 ,  13 ,  15 ,  18 

1 Subgrade 
2 Subbase Fill 9 98% min req d 15 Tested ASTM D-2922/0-3017 20 Specifications Unknown 
3 BaseCourse 
4 Backfill 11 90%min req'd 17 Rock correction applied to maximum t Datum 
5 Pavement Area 12 85% min req'd dry density AAS TO T-224 
6 Below Footing Bottom 13 lee 18 Other Bid 3 2 1  
7 Above Footing Bottom 

8 100% min req'd 

10 95% min req'd 16 Tested ASTM D-2922/AASHTO T-217 

14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

Topographic 

Note Tests reported herein are not part 01 a continuous monitoring 
program 01 compaction operations and accordinglv apply 
only to the actual location tested 

to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

GREINER, INC. 
PDQ 35 



RCC TEST SECTION 
DETERMINATION OF MAXIMUM FIELD DENSITY 

ROLLER I % I WETDENSITY I OBSERVATIONS 
PASS I M I  ASTM D2922 I 

I I 

7 1 1  

8 - 1 - 1  
9 1 1  

11 I I 
12 

MAXIMUM FIELD DENSITY = /4g z- INITIALS: 

TEST PERFORMED BY: PATSY LLEWELLYN 

NOTE: From Point A to Point B and back to Point A is two (2) passes. 

ACHIEVED WHEN THERE IS NO CHANGE 
BETWEEN CONSECUTIVE PASSES, OR WHEN THE DIFFERENCE BETWEEN I P S  THBbL(L7 Rs’CFT. IJ 

FLDDENS.WPD 



- 
4 

5 

6 

7 

8 

9 

10 

11 

12 

MAXIMUM FIELD DENSITY = ! 4 9 4 INITIALS: & 

I--. 

le tu  IV3.P 
71 2, /4(-/-. 9 
d?l lYY.(-[ 

TEST PERFORMED BY: PATSY LLEWELLYN 

NOTE: From Point A to Point B and back to Point A is two (2 )  passes. 

MAXIMUM FIELD DENSITY IS ACHIEVED WHEN THERE IS NO CHANGE 
BETWEEN CONSECUTIVE PASSES, OR WHEN THE DIFFERENCE BETWEEN 

FCUTIVF T W  I F m  I RS/CFT. 
I 

0 FLDDENSWPD 

I . . .  . . ..- . -.. . . .... . .  . . .. .- - ... . -.- __. . . -. __ .- . . - . . .- ... . 



STATION : 
% 
M 

Gt e 

ROLLER 
PASS 

1 

WETDENSITY OBSERVATIONS 
ASTM D2922 

1 4 0  b z  
2 

3 

& 6 

7 

8 

9 

10 

11 

12 

RCC TEST SECTION 
DETERMINATION OF MAXIMUM FIELD DENSITY 

MAXIMUM FIELD DENSITY = /471 5 INITIALS: f3- A 
TEST PERFORMED BY: PATSY LLEWELLYN 

NOTE: From Point A to Point B and back to Point A is two (2) passes. 

MAXIMUM FIELD DENSITY IS ACHIEVED WHEN THERE IS NO CHANGE 
BETWEEN CONSECUTIVE PASSES, OR WHEN THE DIFFERENCE BETWEEN 



RCC TEST SECTION 
DETERMINATION OF MAXIMUM FIELD DENSITY 

- 

MAXIMUM FIELD DENSITY IS ACHIEVED WHEN THERE IS NO CHANGE 
BETWEEN CONSECUTIVE PASSES, OR WHEN THE DIFFERENCE BETWEEN 

& T M F F  !-CONSECUTlVE T F S l 3 l U E S - A  I WCFT.  i 

OBSERVATIONS 

0 

MAXIMUM FIELD DENSITY = 1Lf7, I INITIALS: P z Q  

TEST PERFORMED BY: PATSY LLEWELLYN 

NOTE: From Point A to Point B and back to Point A is two (2) passes. 



LABORATORY REPORT I Western 
Technologies Bullhead City, Ar izona 86442 

The Q u ~ t y  People 
~ince1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

132 

133 

134 

Job No. 2745 JC249 
Client 20449 

Greiner, Inc., Southwest Lab/lnvoice No. 27450684 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Gate 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 
Reviewed By 

Project 

Location Laughlin, Nevada 

T~~~ of Material Roller Compacted Concrete Authorized gy K. Smith Date 01/02/96 
P. Llewellyn/WT Source of Material American i% Grading Tested.Calc. By- 

Moisure/Density Relationship Mix Meth. . Test Locations Designated By Inc ' 

01/02/96 Downstream Spillway Apron, Sta. 13+00 

01/02/96 Downstream Spillway Apron, Sta. 14+50 

01/02/96 Downstream Spillway Apron, Sta. 14+00 

Location of Test Hole 

990 

990 

990 

990 

, 

Comments * 

135 t 01/02/96 Downstream Spillway Apron, S t a .  12+95 

Lab No. 

5.7 145.0 4 .9  

5 . 1  

5 . 3  

5 .4  

1 133 1 Mix 2 1 5 . 7  1 145.0 

142.8 

143 .1  

142.5 

143.0 

145.0 

145.0 

In-Place Characteristics 

1 
9 ,  13, 15 ,  18 

9 ,  13, 15,  18 

9 ,  13, 1 5 ,  18 

9 ,  1 3 ,  15 ,  18 

* Comments 
1 Subgrade 8 100% min req d 14 Tested D-lS56/AASHTOT-217 19 Test Locations on Accompanying Site Plan 
2 Subbase Fill 9 9896 rnin req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 Easecourse 10 95% min req d 

5 Pavement Area 12 85% rnrn req d 
6 Below Footing Bottom 13 RCC 18 Other 
7 Above Footing Bottom 

16 Tested ASTM D-2922/AASHTO T-217 
4 Backfill 11 90% min req'd 17 Rock correction applied to maximum Topographic 

dry densrt AAS TO T-224 
8id !21 Note Tests reported herein are not part ot a continuous monitoring 

program or compaction operations and accordingly applv 
only to the actual location tested 

CoPie5to: ClientlKen Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 0 

JAN 0 4 1996 

ma 35 
GREINER, INC. 



LABORATORY R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

2745JC249 

27450684 

12/27/95  

Client 20449 Job No. 

Greiner, Inc., Southwest Labhnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 
Reviewed By 

Project 

Location Laughlin, Nevada 

Type of Material Roller Compacted Concrete - Authorized By K. Smith Date 12/21/95  

Source of Material On site/Batch Plant 

Moisure/Density Relationship Mix #2  Meth. -. Test Locations Designated By Western Technologies Inc: 

Tested.Caic. By A. Waddell,'WT 

Location of Test Hole 

108 12/21/95 Scour Hole, Sta. 15+75 

109 12/21/95 Scour Hole, Sta. 14+25 

110 12/21/95  Scour Hole, Sta. 13+50 

1111 12/21/95 Scour Hole, Sta. 12+70 

112 12/21/95 Scour Hole, Sta. 15+75 

113 - 
Test 
No. 
- 
~ 

108 

109 

110 

111 

112 

113 - - 

12/21/! 
Moisture 
Density 
Lab No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

Scour Hole, Sta. 14+25 

Density 
Optimum 
Moisture 

% 

5.7  

5.7 

5.7 

5.7 

5 .7  

5.7 

Pd % 

145 . O  

145 . O  

145 . O  

145 . O  

145.0 5 .9  

*acteristia 

3cnsity 
Pd 

142.8 

143.0 

144.0 

145.1 

142.0 

141.8 

Comments * 

Elevation 
of Test 
Datum t 

985 

985 

985 

985 

986 

986 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 
9 ,  13, 15, 18 

9 ,  13, 15 ,  18 

9 ,  13, 15 ,  18 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing b t t o m  
7 Above Footing Bottom 

8 100% min req d 
9 98% min req'd 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 

1 0  95% min req d 16 Tested ASTM 0-2922/AASHTO T-217 

12 85% min req d dry density AASHTO T-224 
13 RCC 18 Other Bid 1/21 

14 Tested 0-1556/AASHTO T-217 19 Test Locations on Accompanylng Sate Plan 

11 90%min req'd 17 Rock  correction applled to maxmum Datum Topographic 

Note Tests reported herein are not part of a continuous monitoring 
program or compaction operations and accordinglv apply 
only to the actual location tested 

.opies to. Client/Ken Smith (3)  
American Asphalt & Grading/Wayne Phelps ( 2 )  c 



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Q u ~ t y  People 
ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS Since 1955 

Inc. 

e 
- 

2745 JC249 

27450684 
Client 20449 Job No. ' 

Greiner, Inc., Southwest L a b h v o i c e  No. 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laughl in ,  Nevada 89028 

Project 

Location Laughl in ,  Nevada 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid t3476-94) 

Type of Material R o l l e r  Compacted Concre te  Authorized B~ K. Smith Date 12/21/95  

Source of Material on s i t e / B a t c h  P l a n t  

Moisure/Density Relationship Mix # 2  Meth. . Test Locations Designated By Western Inc. 

Tested.Calc. B y J *  W a d d e l l ,  WT 

1 2 / 2 1 / 9 5 /  Scour Hole,  S t a .  13+50 I 987 

12/21/951 Scour Hole,  S t a .  12+70 I 987 
Moisture Optimum Max.Wet In-Place Chancterislia Relative Within 

Lab No. % d % Pcf % 1 
Density Moisture Density Moisture Density Compaction Specs. Comments * 

mix 2 5.7 145.0 5.7 143.0 99 yes  9 ,  13,  1 5 ,  18 
mix 2 5.7 145.0 5 . 2  142.8 99 yes  9 ,  13 ,  1 5 ,  18 

mix 2 5 .7  145.0 6 . 2  143.2 99 yes  9 ,  13 ,  1 5 ,  18 

mix 2 5 .7  145.0 5 . 4  142.9 99 yes  9 ,  13 ,  15 ,  18 

mix 2 5.7 145.0 5 .6  142.6 98 Yes 9 ,  13 ,  1 5 ,  18 

m i x  2 5.7 145.0 5 . 9  143.5 99 yes  9 ,  13 ,  1 5 ,  18 

* Comments 
1 Subgrade 8 100% rnin req d 
2 Subbase Fill 9 99%min req'd 
3 Basecourse 10 95% min req d 
4 Backfill 11 W%rntn reqd 
5 Pavement Area 12 85Y0 min req d 
b Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

opies to: C l i en t /Ken  Smith 
American Aspha l t  

14 Tested D-l556/AASHTO T-21: 
15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 

18 Other Bid {r2l 

19 Test Locations on Accompanying Site Plan 

17 Rock correction apphed to maxtmum Datum Topographic  
drv density AAS TO T-224 

Note Tests reported herein are not part 01 a continuous monitoring 
program 01 compaction operations and accordingly apply 
only to the actual location tested 

-.> 
1 x- 

-I -.h..\ (3)  --, 
& Grading/Wayne Phe lps  ( 2 )  



LABORATORY R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Qudty People 
since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

12/21/95  

12/21/95 

12/21/95 
12/21/95  

12/21/95 

2745JC249 

27450684 
Greiner, Inc. ,  Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 12/27/95  
Laughlin, Nevada 89028 Date 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

Laughlin, Nevada 

Client 20449 Job No. 

Reviewed By 

Project 

Location 

Roller Compacted Concrete Authorized By K. Smith Date 12/21/95 Type of Material -. 

J. Waddell, WT Tested.Calc. By- On site/Batch Plant Source of Material 

Scour Hole, Sta. 15+75 
Scour Hole, Sta. 14+25 

Scour Hole, Sta. 13+50 

Scour Hole, Sta. 12+70 

Scour Hole, Sta. 15+75 

Western Technologies Inc. Meth. ~ Test Locations Designated By -- Mix #2 
M o  i su re/De ns i t y Re I at i o n s h i p 

Within 
S p m .  

t 

Yes 

Yes 

yes 

yes 

Yes 

yes 

Test 
No. - 

120 

121  

122 

123 

124 

125 

T a t  
No. 

120 

121 

122 

123 

124 

125 

Comments * 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 1 5 ,  18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 
9 ,  13, 15 ,  18 

Location of Test Hole 

12/21/95 I Scour Hole. Sta. 12-i , .  

b b  No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

Mar. WM 
Density 

145.0 

145.0 

145.0 5.7 

* Comments 
1 Subgrade 8 100% min req d 
2 Subbase Fill 9 98% min req d 
3 Basecourse 10 95%min req'd 
4 Backfill 11 W%min  req d 
5 Pavement Area 12 0 5 & y 1  req d 
6 Below Footing Bottom 13 
7 Above Footing Bottom 

Client/Ken Smith 
American Asphalt 

opies to: 

0 
*acteristia 

Densiw 
pd 

141.8 

142.1 

143 . O  

143.6 

146.8 
141.8 

Relative 
Compaction 

% 

98 

98  

99 

99 

101 

98 

14 Tested D-l556/AASHTO T-217 
15 Tested ASTM 0-2922/0-3017 20 Specifications Unknown 
16 Tested ASTM D-2922/AASHTO T-217 
17 Rock correction applied to maximum 

dry denfjt$$AjI;?YO T-224 

18 Other 

19 Test Locations on Accompanying Site Plan 

Topographic 
t Datum 

Note Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordingly apply 
only to the actual location tested 

. .  
(3)  
& Grading/Wayne Phelps (2 )  

Poa 35 



Western 1514 Gold Rush Road, C258 L A B O R A T O R Y  REPORT Techno[ogies Bullhead City, Arizona 86442 

The Q u ~ t y  People 
Since1955 

(520)  758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

2745 JC249 

27450684 
20449 
Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 Date 12/27 /95 
Laughlin, Nevada 89028 

Job No. Client 

Reviewed By . . 
Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 

T~~~ of Material Roller Compacted Concrete Authorized B~ K. Smith Date 12/21/95 

Source of Material On site/Batch Plant 

Moisure/Density Relationship Mix 

Tested.Calc. B y d .  Waddell/WT 

Meth. ~. Test Locations Designated By Western TechnologiesInc. 

L 

Elevation 
T a t  

No. Datum t 
Date Location of Test Hole of T a t  

126 12/21/95 Scour Hole, Sta. 15+75 990 

127 12/21/95 Scour Hole, Sta. 12+70 990 

Spillway Apron Area, Sta. 15+10 

Spillway Apron Area, Sta. 15+60 

1 130 I 12/21/951 Spillway Apron Area, Sta. 15+10 

989 

989 

990 
I 131 12/21/951 Spillwav Apron Area. St a. 15+60 1 990 

Moisture Optimum Max. Wet In-Place Characteristics Relative Within 
Density Moisture Density Moisture I. a m i t y  Compaction Specs. Comments * lest 

No. 

' 

lab No. % d % d % t 

126 mix 2 5.7 145.0 5 . 3  141.9 98 yes 9 ,  13 ,  1 5 ,  18 

127 mix 2 5.7 145.0 6.2 142.0 98 yes 9 ,  1 3 ,  15 ,  18 
128 mix 2 5.7 145 .O 5.7 144.9 100 yes 9 ,  13, 1 5 ,  18 

129 mix 2 5.7 145.0 6.7 142.6 98  yes 9 ,  13,  1 5 ,  18 

130 mix 2 5.7 145.0 5 . 4  141.9 98 yes 9 ,  13 ,  15 ,  18 
131 mix 2 5.7 145.0 6.4 142.3 98 yes 9 ,  13, 1 5 ,  18 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
b Below Footing Bottom 
7 Above Footing Bottom 

8 100% mtn req'd 
9 98% min req d 

10 95% min req d 

12 85% min req d 
13 RCC 18 Other BF.I #21 

14 TertedO-1556/AASHTOT-217 
1 5  Tested ASTM D-2922/0-3017 
16 Tested ASTM D-2922/AASHTO T-217 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

11 90% min req'd 17 Rock correction applied to maximum t Datum Topographic 
dry density AASHTO T-224 

Note Tests reported herein are not part ot a continuous monitoring 
program of compaction operations and accordingly apply 
only to the actual location tested 

opies to Client/Ken Smith (3) -. American Asphalt ti Grading/Wayne Phelps (2) -_ 

PDQ 35 



LABORATORY REPORT 
Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
.. Technologies Bullhead City, Arizona 86442 

The Quality People 
ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

T a t  
No. - 

94 

95 

96 

- 
2745JC249 

27450684 Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 121 27 195 
Laughlin, Nevada 89028 

Job No. Client 20449 

Date 

Reviewed By 

Project 

Location Laughlin, Nevada 

Type of Material Roller Compacted Concrete Authorized By K. Smith Date 

Source of Materialon site/Batch Plant 

Moisure/Density Relationship Mix # 2  Meth. Test Locations Designated By western Technologies Inc * 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

12/20/95 

Tested.Calc. B y J .  Waddell, WT 

98 

99 

T a t  
No. 

94 

95 

96 

97 

98 

99 
I 

Density Moisture 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

Max. Wet 

Density 
Pd 

145.0. 

145.0 

145.0 

145.0 

145 . O  

145.0 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req d 
3 BaseCourse 10 95% min r e q  d 
4 Backfill 11 90% min req d 
5 Pavement Area 12 85%min req d 
6 Below Footing Bottom 1) RCC 
7 Above Footing Bottom 

8 100% min req d 

opies to: Client/Ken Smith 
American Asphalt 

In-Place Characteristics 

Moisture Density 

141.8 

142.0 

141.8 

5.9 142.0 
5.9 141.8 

5 . 8  142.1 

Comments * 

9 ,  13, 15 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 15,  18 

9 ,  13, 15,  18 
9 ,  13, 15,  18 

9 ,  13,  15,  18 

14 Tested 0-1556/AASHTO T-217 
15. Tested ASTM 0-2922/0-3017 
16 Tested ASTM 0-2922/AASHTO T-217 

19 Test Locations on Accompanying Site Plan 
20. Specifications Unknown 

17 Rock correction applied to maximum Topographic 
dry density. AASHTO T-224 

18 Other Bid Note. Tests reported herein are not part ot a continuous monitoring 
program or compaction operations and accordingly apply 
only to the actual location tested 

. .. . . , ~  

'.. 'c\ 
. 

., , 

.. . 
. ._ . .  ( 3 )  . . -  

& Grading/Wayne Phelps ( 2 )  
1 *; . > . - r  

i .  ; : :  .' { , , ; Q  
t., . -i. I - - 

PDQ 35 



LABORATORY R E P 0  RT 
Western 
Technologies Bullhead City, Arizona 86442 

The Q U I &  People 

151 4 Gold Ruzb Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

2745JC249 

27450684 Greiner, Inc., Southwest Labhnvoice No. 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 12/27/95  
Laughl in ,  Nevada 89028 

Client 20449 Job No. 

Date 

Reviewed By 

Project 

Location Laughl in ,  Nevada 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid 83476-94) 

Type of Material R o l l e r  Compacted Concre te  Authorized By K. Smith Date 12/20/95 

Source of Material On s i t e / B a t c h  P l a n t  

Moisure/Density Relationship Mix 82 Meth. ~. Test Locations Designated By Western Technologies  I n c *  

Tested.Calc. E3y-J- Waddell ,  WT 

104 

105 

Scour Hole,  S t a .  14+25 

Scour Hole,  S t a .  13+50 

Scour Hole,  S t a .  12+70 

Scour Hole,  S t a .  15+75 

Scour Hole,  S t a .  14+25 
Moisture Optimum Max. we( In-Place Characteristics Relative Within 

Density Moisture Densib Moisture ;knsity Compaction Specs. Comments ' 
Lab No. % pd % pd % t 

mix 2 5.7 145 .0  5 .3  144.3 100 y e s  9 ,  13,  15,  18 
mix 2 5.7 145.0 5 . 1  142.3 98 yes  9 ,  13 ,  15 ,  18 
mix 2 5.7 145.0 5 . 6  1 4 1 . 7  98 y e s  9 ,  13, 15 ,  18 
mix 2 5 .7  145.0 6 .5  142.0 98 y e s  9 ,  13 ,  15,  18 
mix 2 5.7 145.0 5 .5  141.8 98 y e s  9 ,  13 ,  15 ,  18 
mix 2 5.7 145.0 5.7 143.0 99 y e s  9 ,  13,  15,  18 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req d 15 Tested ASTM 0-2922/0-3017 20 Specifications Unknown 
3 Basecourse 10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

5 Pavement Area 
6 b l o w  Footing Bottom 13 RCC 18 ots ..r B i d  # 2 1 
7 Above Footing Bottom 

8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

4 Backfill 11 90% min req d 17 Rock correction applied to maximum Topographic  
12 a5%mln req d dry density AASHTO T-224 

Note Tests reported herein are not part of a con* nuous monitoring 
program of compaction operations and accordlngly apply 
only to the actual location tested 

--: 
. z  % \  

. .  . .  

. r  

opies to :  C l i e n t f K e n  Smith (3)  
American Asphal t  & GradingfWayne P h e l p s  ( 2 )  

. , , . !. ;. ;- ,- I 
* 1 ,.(. , / ,  c. ,i i - '  

. .  ;-, '.- : . . - ,? 1 %  I.? ., . : 'i"'. - , . . . 



L A B  0 RATO R Y  REPORT 
Western 1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
- Technologies Bullhead City, Arizona 86442 

The Quality People 
ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS Since 1955 

- 

Client 20449 
Greiner, Inc., SouthwesL 

2745JC249 Job No. 
Lab/lnvoice No. 27450684 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada 

Type of Material Roller Compacted Concrete Authorized By K. Smith Date 12/20/95  

Source of Materialon site/Batch Plant 

Moisure/Density Relationship Mix 

Tested.Calc. B y J .  Waddell7 WT 

Meth. ~- Test Locations Designated By Wester* Technologies Inc *- 

E 
x 

Date 

12/20/95 

12  / 20/95 

Moisture 
Density 
lab No. 

mix 2 

mix 2 

Scour Hole, Sta. 12+70 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 

8 100% min req d 14 Tested D-l556/AASHTO 1-21: 
9 98% min req d 15 Tested ASTM 0-2922/0-3017 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

10 95% rnin req'd 16 Tested ASTM D-2922/AASHTOT-217 

12 85% rnin req d 
6 Below Footing Bottom 13 RCC 18 Other Bid # 2 1  
7 Above Footing Bottom 

11 90% min req'd 17 Rock correction applied to maximum +Datum Topographic 
dry density AASHTO 1 -224  

Note Tests reported herein are not part of a continuous monitoring 
program of compaction operations and accordingly apply 
only to the actual location tested 

-. -- . 
opies to Client/Ken Smith (3)  

American Asphalt & Grading/Wayne Phelps ( 2 )  



L A B 0  R A T 0  R Y  REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS S K 1 9 5 5  

Client 20449 
Job No. 2745JC249 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27450684 

Project 

Location Laughlin, Nevada 
Type of Material Roller CornpactecLCucnze- Authorized By- Date 12/19/95  

Source of Material On site/Batch Plant 

Moisure/Density Relationship Mix #7 

Tested.Calc. By A, Waddell .. WT 
Meth. ____. Test Locations Designated By Western Technologies Tnr - 

12/19/95 
12/19/95 

Top of Spillway, Sta. 13+10, 25' Right of  centerline 

Top of  Spillway, Sta. 14+10, 40' Right of centerline 

Top of  Spillway, Sta. 15+10, 20' Right o f  centerline 

Top of Spillway, Sta. 16+10, 20' Right of centerline 

Top of  Spillway, Sta. 17+10, 40'  Ri 
Moisture Optimum Max. Waf In-Place Characteristics Relative 

Density Moisture Demity Moisture Density Compaction 
lest 
No. Lab No. % d % 

88 mix 2 5.7 145 . O  7 . 1  

89 mix 2 5.7 145.0 6.4 

90 mix 2 5.7 145 . O  6.3  

91 mix 2 5.7 145.0 5.4 

92 mix 2 5 .7  145.0 5 .3  

93 mix 2 5.7 145.0 6 .5  
1 

143.7 99 

143 .3  99 

144 .1  99 

141.8 98 

143.3 99 

142.6 98 

nt of centerline I 1075 

9 ,  13 ,  15 18 

9 ,  13,  15 ,  18 

9 ,  13,  15,  18 

9 ,  13,  15,  18 

9 ,  13,  15,  18 

9 ,  13,  15 ,  18 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
I BaseCourse 10 95%min req'd 16 Tested ASTM D-2922/AASHTO T-217 
4 Backfill 11 90%min req d 17 Rock correction applied to maximum 
5 Pavement Area 
6 Below Footing Eottom 
7 Above Footing Bottom 

8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

t Datum _ToooeraDhlc 

Note Tests reported herein are not part of a continuous monitoring 
12 85%min req d 
11 Act 

dry density AASHTO T-224 
18 Other Bid # 7  1 

program of compaction operations and accordingly apply 
only to the actual location tested 

..>.A - . - 
. -, . . .  
il _..._ 

. .  
. .e.__, 

..I . . -  
opies to: ClientIKen Smith (3)  

American Asphalt 6 GradingIWayne Phelps (2)  
, I . ,  - j \ i - . ,  !J .:\; : I.,: :.;: I , f..:& , 

P O 0  35 



LABORAT,ORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Qua& People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

Job No. 2745JC249 

Lab/lnvoice No. 

Client 20449 
27450684 Greiner, Inc., Southwest 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 12/27/95  ~ 

Reviewed By 
Hiko Springs Wash Detention Basin (CCBD Bid 1'13476-94) 
Laughlin, Nevada 

Project 

Location 

Type of Material Roller Compacted Concrete Authorized By K. Smith Date 12/18/95  

Source of Material 

Moisure/Density Relationship Mix Meth. ___. Test Locations Designated By Western Technologies Inc. 
Tested.Calc. E3y-J- Waddell/WT On site/Batch Plant 

5.7 145 .0  4.9 142 .4  98 yes 

5.7 145 . O  5.0 143.6 99 yes 

5.7 145 . O  4 . 7  142.1 98 yes 

5.7 145.0 5 . 6  141.6 98 yes 

5.7 145.0 5 .2  141.8 98 yes 

I 69 

69 

70 1 :: 
73  

Date 

12/18/95 

12/18/95 

12/18/95 

12/18/95 

12/18/95 

12/18/95 

Scour Hole, Sta. 15+75 

Scour Hole, Sta. 14+25 

Scour Hole, Sta. 13+50 

Scour Hole, Sta. 12+70 

Scour Hole, Sta. 15+75 

Scour Hole, Sta. 14+25 
Moisture Optimum Max. Wet In-Place Characteristics Relative Within 

'Density Compaction S p t t r .  Density Moisture Density Moisture 
Lab No. % d % d % 1 

mix 2 5.7 145.0 4.4 143 .9  99 yes 

979 

979 

979 

979 

980 

980 

Comments * 

9 ,  13, 15, 18 

9 ,  13, 15 ,  18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15 ,  18 

* Comments 
1 Subgrade 
2 Subbase Fill 9 98%min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 BaseCourse 10 95% min req d 16 Tested ASTM D-2922/AASHTO 1-217 
4 Backfill 11 90% min req d 17 Rock correction applted to maximum t Datum 
5 Pavement Area 
6 Below Footing Bottom 13 RCC 18 Other Bid 1\21 Note Tests rewrted herein are not part ot a continuous monitoring 
7 Above Footing Bottom 

8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

Topographic 
12 85% min req d drv density AASHTO T-224 

program 01 compaction operations and accordingly apply 
only to the actual location tested 

opies to Client/Ken Smith (3 )  
- h. 

- I  

American Asphalt & GradingIWayne Phelps (2)  -" 
I * . (  n$ r \  '"-I 

L' 7 I , 1- :: I ,", 0 



Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  Technologies Bullhead City, Arizona 86442 

The Quality People 
(520) 758-8378 fax 758-1 666 

since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

t 

T a t  
No. -~ 
74 

75 

76 

- 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Density 
Lab No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

274536249 

27450684 
Job No. 

Labhnvoice No. 

Moisture Densify Moisture 
94 Pd % 

5.7 145.0 5.6 

5.7 145.0 5.3 

5.7 145.0 5.6 

5.7 145.0 5.7 

5.7 145.0 5.9 

5.7 145.0 5.6 

Project 

Location Laughlin, Nevada 

Type of Material Roller Compacted Concrete Authorized By K .  Smith Date 1 3 / 1 S D 5  

Source of Material On site/Batch Plant 

Moisure/Density Relationship Mix f 2  Meth. ___. Test Locations Designated By Western Technolonies Inc, 

Hiko Springs Wash Detention Basin (CCBD Bid t3476-94) 

Tested.Calc. B y J .  Waddell, WT 

Date 

12/18/95 

12/18/95 

12/18/95 

12 / 18/ 95 

12/18/95 

12/18/95 

Location of Test Hole 

Scour Hole, Sta. 13+50 

Scour Hole, Sta. 12+70 

Scour Hole, Sta. 15+75 

Scour Hole, Sta. 14+25 

Scour Hole, Sta. 13+50 

Scour Hole, Sta. 12+70 
Moisture I Optimum 1 MM.WR~ I 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Battom 
7 Above Footing Bottom 

Elevation 
of Test 

Datum t 

980 

980 

981 

98 1 

98 1 

98 1 

Density Compaction Specs. Comments 
Pd % 1 

142.1 98 Yes 9, 13, 15, 18 

145.2 100 yes 9, 13, 15, 18 

142.0 98 yes 9, 13, 15, 18 

146.8 101 yes 9, 13, 15, 18 

143.9 99 yes 9, 13, 15, 18 

142.1 98 Yes 9, 13, 15, 18 

8 lM)% mtn req’d 
9 98% min req’d 15 Tested ASTM 0-2922/D-3017 

10 95% min req d 

12 85% min req d 
13 RCC 18 Other Bid 

14 Tested D-l556/AASHTO T-217 

16 Tested ASTM D-2922/AASHTO T-217 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

11 90% mtn req’d 17 Rock correction applied to maximum tDatum Topographic 
dry density AASHTO T-224 

Note Tests reported herein are not part ot a continuous monitoring 
program 01 compdction operations and accordingly apply 
only to the actual location tested 

Copies to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2 )  0 



Western 151 4 Gold R u s h  Road, C258 LABORATORY R E P O R T  Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

The Quu@ People 
Since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

84 

85 
r 

Test 
No. 

80 

81 

82 

83 

84 

85 

Client 20449 
Greiner, Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laugh l in ,  Nevada 89028 

2745JC249 Job No. 
Lab/lnvoice No. 27450684 

12/27/95 Date h 

Reviewed By 

Project Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid #3476-94) 

Location Laugh l in ,  Nevada 

Type of Material R o l l e r  Compacted Concre te  Authorized By K. Smith Date 12/18/95 

Source of Material On s i t e / B a t c h  P l a n t  

Moisure/Density Relationship Mix f 2  Meth. -. Test Locations Designated By Western Technologies  I n c  L 

Tested.Calc. B y J .  wad dell^ WT 

12/18/95 Scour Hole,  S t a .  15+75 

12/18/95 Scour Hole,  S t a .  14+25 

12/18/95 Scour Hole,  S t a .  13+50 

12/18/95 Scour Hole,  S t a .  12+70 

12/18/95 Spi l lway Apron, S t a .  13+10 

12/18/95 Spi l lway Apron, S t a .  14+80 
Moisture Optimum Max. Wet In-Placc Characteristics Relative 
Densib Moisture Density Moisture Density Compaction 
Lab No. K pd % wf n 

mix 2 5.7 145 . O  5 . 3  142.2 98 

mix 2 5.7 145 . O  5.2  142.3 98 
mix 2 5.7 145.0 5.4 142.4 98 

mix 2 5.7 145 . O  6.0  142.5 98 
mix 2 5.7 145 . O  5 . 1  143.6 99 

mix 2 5 .7  145 .O  5.0 141.8 98 

982 

982 

982 

982 

988 

988 
Within 

I 
Comments 

9 ,  1 3 ,  15 ,  18 

9 ,  1 3 ,  15 ,  18 

9 ,  13, 15 ,  18 

9 ,  1 3 ,  15 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

1 Subgrade 8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
2 Subbase Fill 9 98% min req d 15 Tested ASTM 0-2922/D-3017 20 Specifications Unknown 
3 BaseCourse 10 9596 min req d 16 Tested ASTM D-2922/AASHTO T-217 

5 Pavement Area 
6 Below Footing Bottom 13 RCC 18 Other Bid Note Tests reported herein are not part of a continuous monitoring 
7 Above Footing Bottom 

4 Backfill 11 90% min req d 17 Rock correction applied to maximum t D~~~~ Topographic 
12 85% min req d d w  density AASHTO T-224 

program of compaction operations and accordingly apply 
only to the actual location tested 

~ @pies to: C l i en t /Ken  Smith (3) ..... 

-” - .:-. -... ::.: . . -  American Asphal t  & Grading/Wayne Phe lps  ( 2 )  



LABOR A T 0  R Y  R E P 0  R T  Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
S K I 9 5 5  

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Client 2745 JC249 

27450684 
Job No. 

Lab/lnvoice No. 
12/27 195 Date 

Reviewed By 

Project 

Location Laughlin, Nevada 

Type of Material Roller Compacted Concrete Authorized By K .  Smith Date 1 2 / 1 8 / 9 5  

Source of Material On site/Batch Plant 

Moisure/Density Relationship Mix #2  Meth. ____ Test Locations Designated By Western TeChnoloRies 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Tested.Calc. B y J -  Waddell, WT 

I 

I 87 

Date 

12/18/95 

12/18/95 

Location of Test Hole 

Spillway Apron, Sta. 13+10 

Spillway Apron, Sta. 14+80 

Moisture Optimum Max.W.( I In-Place Characteristics 

Density Moisture Density Moisture Density 
Lab No. % Pd % pd 

mix 2 5.7 145.0 6.9 141.8 

Relative 
Compaction 

% 

98 

99 

Comments 

Elevation 
of Test 
Datum t 

989 

989 

' Comments 
1 Subgrade 
2 Subbase Fill 9 98% min req'd 15 Tested ASTM D-2922/0-3017 20 Specifications Unknown 
3 BaseCourse 

5 Pavement Area 
6 Below Footing Bottom 13 RCC 18 Other Bi.2 /I21 
7 Above Footing Bottom 

8 1M)% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d 
4 Backfill 11 90% min req d 17 Rock correction applied to maximum Datum Topographic 

dw density AASHTO T-224 
Note Tests reported herein are not part of a continuous monitoring 

program of compaction operations and accordingly apply 
only to the actual location tested 

.* L j  . 

.' -\ 

. .  ,--, 

- .  opies to: Client/Ken Smith (3) . . .  
American Asphalt & Grading/Wayne Phelps (2) 

! . . . , ;, i I. / 
L . . . ; : .  'J ,", 1,.;9 , . !  



Client 

54  

55 

LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 
Since 1955 

1 5 1  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

12/15/95 Scour Hole, Sta. 15+75 

12/15/95 Scour Hole, Sta. 14+25 

20449 

57 

lest 
No. 

52 

53 

54 

55 

56 

57 

2745 JC249 Job No. 

12/15/951 Scour Hole, Sta. 12+70 977 
Moisture Optimum Max. Wet In-PhCe Characteristics Relative Within 
bnsity Moisture Density Moisture Density Compaction Specs. Comments ‘ 
Lab No. % pa % pa % r 

mix 2 5.7 145.0 5 . 8  143.6 99 yes 9 ,  13,  15,  18 

mix 2 5.7 145.0 4 .9  ‘ 142.3 98 yes 9 ,  13,  15 ,  18 

mix 2 5 .7  145.0 5 . 3  144.2 99 yes 9 ,  13, 15,  18 

mix 2 5 .7  145.0 4.9 144.7 100 yes 9 ,  13 ,  15 ,  18 

mix 2 5 .7  145.0 5 .7  143.2 99 yes 9 ,  13,  15 ,  18 

mix 2 5 .7  145.0 6 . 0  143.1 99 yes 9 ,  13,  15,  18 

Greiner, Inc., Southwest Lab/lnvoice No. 27450632 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 
Reviewed By 

Project - 

Laughlin, Nevada Location 
12/15/95 Date Roller Compacted Concrete Authorized By K. Smith 

On Site/Batch Plant 
Type of Material 

Source of Material 

Mo i s u re/De n s i t y Re I at i on s h i p 

J. Waddell/WT Tested.Calc. By- 
Western Technologies Inc. Meth. ___. Test Locations Designated By ~- Mix #2  

I 53 I 12/15/95 Scour Hole, Sta. 12+70 I 976 I 

I 56 I 12/15/951 Scour Hole, Sta. 13+50 

977 

977 

977 

* Comments 
1 Subgrade 8 100% min req d 14 Tested D.l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
2 Subbase Fill 9 98%min req’d 15 Tested ASTM D-2922/D-l017 20 Specifications Unknown 
1 Basecourse 10 95% min req d 16 Tested ASTM D-2922/AASHTO 1-217 

5 Pavement Area 
b Below Footing Bottom 1) RCC 18 Other Bid #21 Note Tests reported herein are not part ot a continuous monitoring 
7 Above Footing Bottom 

4 Backfill 11 90% min req d 17 Rock correction applied to maximum t Datum Topographic 
12 85%min req d drv density AASHTO 1-224 

, program or compaction operations and accordingly apply 
only to the actual location tested 

opies to: Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 

PDQ 35 



Client 

LABORATORY R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
since1955 

151 4 Gold Ruzh Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

20449 
Greiner. Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laughl in ,  Nevada 89028 

2745 JC249 

27450632 
Job No. 

L a b h v o i c e  No. 

4 J  
Project 

Location L a u g h l i n ,  Nevada 
Hiko S p r i n g s  - Wash D e t e n t i o n  B a s i n  (CCBD B i d  #3476-94) 

T~~~ of Material R o l l e r  Compacted -~ Concre te  Aclthorized B~ K .  Smith Date 12/15/95 

Source of Material On S i t e / B a t c h  P l a n t  Tested.Calc. By> - Waddell/WT 

Moisure/Density R e l a t i o n s h i p M i X K  Meth. ~. Test Locations Designated By western Technologies __- Inc * 

c 

Test 
No. 

L 

46 

47 

48 

49 

50 

51 

Test 
No. 

46 

47 

48 

49 

50 

51 

Date 

12/15/95 

1 2 /  15/95 

12/ 15/95 

12/15/95 

12/15/95 

12/15/95 

L w t i o n  of Test Hole 

Scour Hole,  S t a .  15+75 

Scour Hole,  S t a .  14+25 

Scour Hole,  S t a .  13+50 

Scour Hole,  S t a .  12+70 

Scour Hole,  S t a .  15+75 

Scour Hole ,  S t a .  14+25 

Lab No. 

mix 2 5 .7  

mix 2 5 .7  

mix 2 5 .7  

mix 2 5.7 

mix 2 5 .7  

mix 2 5.7 

Max. Wet In-Place Characteristics Relative 
Density Moisture ' Density Compaction 

pd K pd % 

145 .O 5 .O 143.1  99 

145 . O  5.3  145.6 100 

145 .O 5.7 144.3 100 

145.0 6 .1  142.5 98 

145.0 6 . 2  144.7 100 

145 .O 5.8  144.7 100 

Within 
s p w .  Comments ' 

1 

Elevation 
of Test 

Datum t 

975 

975 

975 

975 

976 

976 

9 ,  13, 1 5 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 1 5 ,  18 

* Comments 
1 Subgrade 8 1133% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
2 Subbase Fill 9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 
3 BaseCourse 10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 
4 Backfill 11 9096 min req d 17 Rock correction applied to maximum t Datum 
5 Pavement Area 
6 Below Footing Bottom 13 RCC 18 @thw Bid #21 Note Tests reported herein are not part ot a continuous monitoring 
7 Above Footing Bottom 

Topographic  
12 85% min req d dry density AASHTO T-224 

program or compaction operations and accordingly apply 
only to the actual location tested 

opies to Clien t /Ken Smith (3)  " .  * American A s p h a l t  & Grading/Wayne P h e l p s  ( 2 )  



L A B O R A T O R Y  REPORT 
Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The QUA@ People 
ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

- 
2745 JC249 

27450632 

12/18/95  

Client 20449 Job No. 

Greinw, Inc., Southwc -t 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laugh l in ,  Nevada 89028 Date 

L a b h v o i c e  No. 

Reviewed By 

Project 

Location Laughl in ,  Nevada 

Type of Material R o l l e r  Compacted Concre t e  Authorized gy K.  Smith Date 12/15/95  

Source of Materia] On S i t e / B a t c h  P l a n t  

Moisure/Density Relationship Mix 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid #3476-94) 

Tested.Calc. By 2- Waddell/WT 

Meth. ____ Test Locations Designated By Western Technologies Inc * 

Test I No. 

58 

59 

60 

I 61  
I 6 2  

Date I Loution of Test Hole 
Elevation 

of Test 
Datum t 

12/15/95 Scour  Hole,  S t a .  !5+75 

12/15/95 Scour Hole,  S t a .  14+25 

12/15/95 Scour  Hole ,  S t a .  13+50 

12/15/95 Scour Hole,  S t a .  12+70 

12/15/95 Sp i l lway  Apron, S t a .  12+85 

978 

978 

978 

978 

985 
12/15/95 1 Spi l lway  Apron, S ta .  13+85 985 

Moisture Optimum Max. Wet In-Place Characteristics Relative Within 
Density Compaction S p e a .  Comments ' Density Moisture Density Moisture 

Lab No. % pd % pd % 1 

m i x  2 5.7 145.0 4 .9  144.7 100 y e s  9 ,  13,  15, 18 

mix 2 5.7 1 4 5 . 0 '  4 .9  142 .1  98 y e s  9 ,  13, 15, 18 
m i x  2 5 .7  145.0 4.9 143.0 

mix 2 5.7 145.0 5.0 141.7 

9, 13, 15, 18 mix 2 5 .7  145.0 5 . 1  142.9 99 

mix 2 5.7 145.0 4.9 142.3 98 v e s  9 .  I ? ,  1 5 .  18 

9 ,  13, 15 ,  18 

9 ,  13, 15, 18 

99 Yes 

98 Yes 

Yes 

* Comments 
1 Subgrade 8 100% min req d 14 Tested D-l556/AASHTO T-217 
2 Subbase Fill 9 98% rnin req'd 15 Tested ASTM 0-2922/0-3017 
3 Basecourse 10 95% min req d 16 Tested ASTM 0-2922/AASHTO 1-217 
4 Backfill 11 90% min req d 17 Rock correction applied to maximum 
5 Pavement Area 12 85% rnin req d dry density AASHTO T-224 . 
b Below Fooling Bottom 13 RCC 18 Other Bid #21 
7 Above Fooling Bottom 

opies to: C l i en t /Ken  Smith (3) c American Asphal t  & Grading/Wayne P h e l p s  

19 Test Locations on Accompanying Slte Plan 
20 Specifications Unknown 

+Datum Topographic  

Note Tests repxted herein are not part ot a continuous monitoring 
program ot compdctton operations and accordtngly apply 
only to the actual locatlon tested 

1 -  



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
Since1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

C 

T a t  
No. 

64 

65 

66 

- 
Job No. 2745JC249 

Labhnvoice No. 27450632 
Client 20449 

Greiner, Inc.,  Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Locat ion Laughlin, Nevada 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

T~~~ of Material Roller Compacted Concrete Authorized B~ K. Smith Date 12/15/95  

Source of Material On Site/Batch Plant 

Moisure/Density Relationship Mix # 2  Meth. ~ Test Locations Designated By Western In'* 

Tested.Calc. By- J. Waddell/WT 

Elevation 

Datum t 
Date Location of Test Hole of Test 

.2/15/95 Spillway Apron, Sta. 12+85 

.2/15/95 .Spillway Apron, Sta. 13+85 

.2/15/95 Spillway Apron, Sta. 12+85 

.2/15/95 Spillway Apron, Sta. 13+50 

986 

986 

987 
987 

Moisture 
Density 
Lab No. 

mix 2 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

I 

145.0 

145 .O 

145 .O 

5.7 145.0 

Moisture 
% 

5 .0  

5 . 6  

5.4 

5 .9  

143.1 

144.7 

Comments * 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  15 ,  18 

9 ,  13,  15,  18 

8 1 0 %  min req'd 14 Tested D-1556/AASHTOT-217 19 Test Locations on Accompanying Site Plan 
9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 

10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

12 85%min req d drv density AASHTO T-224 
13 RCC 18 Other Bid Note Tests reported herein are not part of a continuous monitoring 

11 90% min req d 17 Rock correction applled to maximum Datum Topographic 

program ot compaction operations and accordingly apply 
only to the actual location tested 

' \  -, 
Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 

; : I  
- -..* 

U-L '_ k I , > >  

PDO 35 
._ . - - 



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 8644.2 

The Quality People 
Since1955 

151 4 Gold R u s h  Road, C258 

(520) 758-8378 fax 758-1 666 .. Inc. 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

37 

Test 
NO. 

32 

33 

34 

35 

36 

37 

20449 
Greiner, Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 

Client 

12/14/95 1 Scour Hole ,  S t a .  14+25 
Moisture Optimum Max. Wet In-Place Characteristics 
Density Moisture Density Moisture Density 
Lab No. K Pd % wf 

mix 2 5.7 145.0 5 . 2  142.4 
mix 2 5 .7  145.0 6 .8  141.8 

mix 2 5 .7  145 . O  7 .2  142.7 

mix 2 5.7 145 . O  6 .9  142.2 
mix 2 5.7 145.0 5 . 3  147.6 

mix 2 5 .7  145.0 5 . 2  146.5 

2745JC249 Job No. 
Lab/lnvoice No. 27450632 

LauLhlin,  Nevada 89028 Date 12 /18 /95  - 
Reviewed By 

Project 

Location Laugh l in ,  Nevada 

Type of Material R o l l e r  Compacted Concre te  Authorized By& Smith Date 12/14/95 

Source of Material On s i t e  Tested.Calc. By.& Waddell/WT 

Moisure/Density Relationship Mix /I2 Meth. ____ Test Locations Designated By Western Technolopies  I n c .  

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid #3476-94) 

1 32 (12 /14 /95  I Scour Hole ,  S t a .  15+75 

I 33 
112/14/95 I Scour Hole ,  S t a .  14+25 

Scour Hole ,  S t a .  13+50 

Scour Hole,  S t a .  12+70 

1 36 112/14/95 I Scour Hole,  S ta .  15+75 

Relative 
Compaction 

% 

98 

98  

98  

98 

102 

101 

I 974 ] 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13,  15, 18 

* Comments 
1 Subgrade 8 100% min req'd 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
2 Subbase Fill 9 98% min req'd 15 Tested ASTM 0-2922/0-3017 20 Specifications Unknown 
3 BaseCourse 
4 Backfill 11 90% min req'd 17 Rockcorrectton applied to maximum t Datum 
5 Pavement Area 12 85% min req d drv density AASHTO T-224 
6 Below Footing Bottom 13 RCC 18 Other Bid 521 
7 Above Footing Bottom 

10 95% min req'd 16 Tested ASTM 0-2922/AASHTO T-217 Topographic  

Note Tests reported herein are not part ot a continuous monitoring 
program ot compaction operations and accordingly apply 
only to the actual location tested 

opies to: C l i en t /Ken  Smith (3 )  c American Asphal t  & Grading/Wayne Phe lps  (2)  

PDQ 35 



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 
S'nce1955 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

e ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

Loution of Test Hole 

20449 
Greiner, Inc., Southwest 

Client 

Elevation 
of Test 
Datum t 

3650 South P o i n t e  C i r c l e ,  S u i t e  203 
L a u g h l i n ,  Nevada 89028 

Job No. 2745 JC249 

Lab/lnvoice No. 2745063* 

Project 

Location Laughl in ,  Nevada 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid 113476-94) 

Type of Material R o l l e r  Compacted Concre te  Authorized By K. Smith Date 12 / 14 / 95 

Source of Material On site TestedLalc. By- J.  Waddell/WT 

Moisure/Density Relationship Mix #2 Meth. ___. Test Locations Designated By Western Technologies  Inc. 

Test 
No. 

38 

39 

40 

41  

42 

43 

Test 
No. 

38 
39 

40 

41 

42 

43 

Date 

12/14/95 

12/14/95 

12/14/95 

12/14/95 

12/14/95 

12/14/95 
Moisture 
Density 
Lab No. 

m i x  2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Eottom 
7 Above Footing Bottom 

Scour Hole,  S t a .  13+50 

Scour Hole,  S t a .  12+70 

Spi l lway Apron, S t a .  15+20 

Spi l lway Apron, S t a .  14+40 

S p i l l w a y  Apron, S t a .  15+20 

S p i l l w a y  Apron, S t a .  14+40 

974 

974 

986 
986 

987 

987 
Optimum Max. Wet 
Moisture Density 

145.0 

145 .O 

145 . O  

145.0 

5.7 145.0 
145.0 

In-Place Characteristics 

Moisture Density 

143.9 

145 .1  

142 .0  

6.2 142.8 

143.4 

6 .2  141.4 

99 y e s  

98  y e s  

Comments * 

9 ,  13, 15, 18 
9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

8 100% min req d 
9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 

10 95%min rea d 16 Tested ASTM 0-2922/AASHTOT-217 
11 90% min req d 17 Rock correction applied to maxlmum t Datum 
12 85% min req d d w  density AASHTO T-224 
13 RCC 18 Other Bid 1\21 

14 Tested 0.1556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 

Topographic  

Note Tests reported herein are not part of acontinuous monitoring 
proqram of compaction operations and accordingly apply 
only to the actual location tested 

I -5 

=+. Clien t /Ken Smith (3)  * = \  

American Asphal t  & Grading/Wayne P h e l p s  (2)  
I - -  i . " - 4  

~ *op'esto 

U L W  f< :, i,OJ 



LABORATORY R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
S K I 9 5 5  

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Test 
No. Date Lootion of Test Hole 

Client 

Elevation 
of Test 
Datum t - 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

44 

45 

Job No. 2745JC249 

L a b h v o i c e  No. 27450632 

12/14/95  Spillway Apron, Sta. 15+20 

12/14/95  Spillway Apron, Sta. 14+40 

Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Type of Material Roller Compacted Concrete Authorized By K. Smith Date 12/14/95 

Source of Material On site Tested.Calc. By- J. Waddell/WT 

Mo is u re/De n s i t y Re I at i o n s h i p Mix /I2 Meth. Test Locations Designated By Western Technologies Inc. 

Moisture 

Lab No. 
No. 

I 

Optimum 
Moisture 

% 

5.7 

5 .7  

Max. Wet 
Density 

pd 

145.0 

145 . O  

in-Place C 

Moisture 
% 

5 . 9  

6.0 

acteristia 

pa 
Density 

142.3 

143.1 

Relative 
Compaction 

% 

98 

99 

988 

988 

! 
Comments * 

9 ,  13 ,  15, 18 

9 ,  13, 15, 18 

Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

8 1W06 min req d 14 Tested D-l556/AASHTO T-217 
9 98'6 min req d 15 Tested ASTM D-2921/D-3017 20 Specifications Unknown 

19 Test Locations on Accompanying Site Plan 

10 95% min req d 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d dry density AASHTO T-224 

13  RCC 18 Other Bod Note Tests reported herein are not part of a continuous monitoring 

11 90%min req d 17 Rock correction applied to maximum t Datum Topographic 

program of Compaction operations and accordingly apply 
onlv to the actual location tested '- 

opies to: Client/Ken Smith ( 3 )  c American Asphalt & Grading/Wayne Phelps ( 2 )  

PDQ 35 



LABORATORY R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Date Lwtion of lest Hole 

Client 20449 

€leva t ion 
of Test 
Datum t 

2745JC249 Job No. 

145.0 

Greiner, Inc.. Southwest 
3650 South  P o i n t e  C i r c l e ,  S u i t e  203 
Laugh l in ,  Nevada 89028 

Lab/lnvoice No. 27450632 

Project 

Location Laugh l in ,  Nevada 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid t3476-94) 

Type of Material R o l l e r  Compacted Concre t e  Authorized B~ K. Smith Date 12/13/95 

Source of Material On site Tested.Calc. B y J .  Waddell/WT 

Moisure/Density Relationship Mix /I2 Meth. ~- Test Locations Designated By Western Inc * 

6 .1  142.4 

Test 
No. 

__ 
11 

12 

13 

P4 
15 

16 

Test 
No. 

11 

12 

13 

14 

15 

16 

145.0 

145.0 

145.0 

145.0 

5.6 143.5 

6 .2  142.7 

5 . 3  141.8 

5 . 7  141.8 

12/13/95 

12/ 13 / 95 

12/13/95 
12/13/95 

12/13/95 

12/13/95 

Scour  Hole ,  S t a .  15+75 

Scour  Hole ,  S t a .  14+25 

Scour  Hole ,  S t a .  13+50 

Scour Ho le ,  S t a .  12+70 

Scour  Hole,  S t a .  15+75 

Scour  Hole ,  S t a .  14+25 
I 

Density Moisture 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 
I 

145.0 I 6.2 I 142.4 

* Comments 
1 Subgrade 8 100% min req'd 
2 Subbase Fill 9 9896 min req'd 
3 BaseCourse IO 95% min req'd 
4 Backfill 11 %%min req'd 
5 Pavement Area 12 85% min req d 
6 Below Footing Bottom 13 RCC 
7 Above Footing Bottom 

opies to: C l i e n t / K e n  Smith 
American Aspha l t  

14 Tested D-l556/AASHTO T-217 
IS Tested .ASTM D-2922/D-3017 
16 Tested ASTM D-2922/AASHTO T-217 
17 Rock correction applied to maximum 

18 Other B'd 1/21 
drv density AASHTO T-224 

( 3 )  
& Grading/Wayne P h e l p s  

969 

969 

969 

969 

970 

970 

Comments * 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13, 1 5 ,  18 

9 ,  13,  1 5 ,  18 

9 ,  13, 15 ,  18 

9 ,  13, 15 ,  18 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

Note Tests reported herein are not part or a continuous monitoring 
program of compaction operations and accordinglv apply 
only to the actual location tested ,-+- 

=* 
* -. 

( 2 )  



LABORATORY R E F  O R T  Western 151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

- Technologies 

The Quality People 
SiZ1955  ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Date Location of Test Hole --- 

2745JC249 Job No. 20449 
Greiner, Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 Lab/lnvoice No. 27450632 
Laugh l in ,  Nevada 89028 Date 12/18/95  

Client 

Reviewed By 
/ I '  

Project 
Location Laugh l in ,  Nevada 

Type of Material R o l l e r  Compacted - Concre t e  Authorized By K. Smith Date 12/13/95 
Source of Material On site 

Moisure/Density Relationship Mix {I2 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid 1i3476-94) 

Tested.Calc. By * Waddell/WT 

Meth. _ _ _  Test Locations Designated By Western Technologies  1% 

Elevation 
of Test 

Datum t 

- - 
Test 
No. 
_3 

17 

18 

19 

20 

21 

22 - - 
T a t  
No. 
- - 
17 

18 

19 

20 

21 

22 - - 

12/13/95  

12/  13/95 

12/13/95  
12/  13 /95  

12/13/95  

12/13/95 
Moisture 
Density 
b b  No. 

mix 2 

m i x  2 

mix 2 

mix 2 

m i x  2 

mix 2 

Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

Scour  Hole ,  S t a .  13+50 
Scour  Ho le ,  S t a .  12+70 

Scour  Ho le ,  S t a .  15+75 

Scour  Hole ,  S t a .  14+25 

Scour  Ho le ,  S t a .  13+50 

Scour  Ho le ,  S t a .  12+70 
1 

Optimum 
Moisture 

% 

5.7 

5 .7  

5 .7  

5.7 

5.7 

5 .7  

Max. Wet In-Place Characteristics 
Density 

145.0 6 . 2  143.0 

145.0 5 . 9  142 .1  

145.0 5 . 0  142.3 

145.0 6 .3  142.2 

145.0 6 .2  143.8 

145.0 7 .7  142.6 

99 yes  

98 yes  

970 

970 

97 1 

97 1 

97 1 

97 1 

Comments * 

9 ,  13, 1 5 ,  18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

19 Test Locations on Accompanying Site Plan 8 100% min req d 14 Tested D-l556/AASHTO T-217 
9 98% min req d 15 Tested ASTM 0-2922/D-3017 20 Specifications Unknown 

IO 9596min req'd 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d drv density AASHTO T-224 
1) Z C  18 Other Bid 1\21 

11 90% min req d 17 Rock correction applied to maximum f Datum Topographic 

Note Tests reported herein are not part 01 a continuous monitoring 
prowam of compaction operations and accordingly apply 
only to the actual locatlon tested 

opies to: C l i e n t / K e n  Smith (3) 
American Aspha l t  & Grading/Wayne Phe lps  (2)  

_i .. 
-% 
5 .  

PDQ 35 



m e 

Date Location of Test Hole 

Client 

Elevation 
of Test 
Datum t 

L A B O R A T O R Y  REPORT 
Western 
Technologies Bul lhead City, Arizona 86442 

151 4 G o l d  Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The Quality People 

Since1955 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

12/13/95  Scour Hole, Sta. 15+75 

12/13/95 Scour Hole, S t a .  14+25 . J  

12/13/95 Scour Hole, Sta. 13+50 .I 

.I 
, .  

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

97 2 

972 

972 

Job No. 2745 JC249 

Lab/lnvoice No. 27450632 

12/13/95 

12/13/95 

12/18/95  Date 

Reviewed By 

Scour Hole, Sta. 12+70 

Scour Hole, Sta. 12+70, Retest t 2 6  

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) " 
Project 

Location Laughlin, Nevada 

Type of Material Roller Compacted Concrete Authorized By K.  Smith Date 12/13/95 

Source of Material On site Tested.Calc. B y L  Waddell/WT 
Moisure/Density Relationship Mix #2 Meth. ___. Test Locations Designated By Western Inc. 

12/13/95 

23 

24 

Spillway Apron, Sta. 15+00 

t==== 

Relative Within 
Compaction Specs. 

% t 

99 yes 

99 y e s  

98  yes 

94 yes 

99 yes 

23 

24 

25 

26 

" _- 
I - ' ,  

~ - 3 .  ,. 

Comments * 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

9 ,  13, 15, 18 

Lab No. 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

mix 2 

% pd % 

5.7 145 .O 5.9  

5.7 145 . O  6.4  

5.7 145 .O 5 .8  

5.7 145.0 4.7 

5 .7  145 .0  4 . 6  

5 .9  145 .O 6.2  

Moisture Optimum Max. Wet In-Place Characteristics 

Density I Moisture I Densib Densib 
pd 

143.1 

143 .5  

141.6 

136.2 

143.8 

145.0 

972 

972 

* Comments 
1 Subgrade 8 100% min req d 14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
2 Subbase Fill 9 98% min req d IS Tested ASTM 0-2922/D-3017 20 Specifications Unknown 
3 Basecourse 10 9S?o min req d 16 Tested ASTM D-2922/AASHTO T-21' 

5 Pavement Area 
6 Below Footing Bottom 13 RCC 18 Other Bid Note Tests rewrted herein are not part ot a continuous monitoring 
7 Above Footing Bottom 

4 Backfill 11 90% min req d 17 Rock correction applied to maximum Datum Topographic 
12 85% min req d drv density AASHTO T-224 

program 01 compaction operations and accordinglv apply 
only to the actual location tested 

opies to: Client/Ken Smith (3)  
American Asphalt & Grading/Wayne Phelps (2 )  



LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 
Smce1955 

1 5 1  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 
- 

Date 

Client 

Lwtion of Test Hole 

20449 
Greiner, Inc., Southwest 
3650 Couth Pointe Circ-.?, Suite 203 

2/13/95 

.2/13/95 

.2/13/95 

2745JC249 

27450632 
Job No. 

Lab/lnvoice N o .  

Spillway Apron, Sta. 15+50 

Spillway Apron, Sta. 14+90 

Spillway Apron, Sta. 15+50 

12/18/95 Date 

Reviewed By \& 
Laughlin, Nevada 89028 - 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Location 

Type of Material Roller Compacted Concrete Authorized By K. Smith Date 12/13/95 
J. Waddell/WT 

Meth. _ _ _  Test Locations Designated By Western Inca 

Tested.Calc. By- On site Source of Material 

Mo i su re/De n s it y Re I at ions h i p Mix # 2  

145.0 

Test 
No. - 
29 

30 

31 
I 

Test 
No. 

29 

30 

31 5.6 

Moisture 
Density 
Lab No. 

mix 2 

mix 2 

mix 2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 Basecourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

Optimum 
Moisture 

% 

5.9 

5 . 9  

5.9 

Max. Wet In-Place C 
Density Moisture 

145.0 1 6 . 4  

,acteristia 

Density 
d 

142.8 

142.6 

141.5 

Relative 
Compaction 

56 

99 

98 

98 

Elevation 
of Test 
Datum t 

985 

985 

985 

Comments * 

9 ,  13 ,  15 ,  18 

9 ,  13 ,  1 5 ,  18 

9 ,  13, 15 ,  18 

8 100% min req d 14 Tested D-l556/AASHTO T-217 
9 98% min req d 15 Tested ASTM D-2922/D-3017 20 Specifications Unknown 

10 95"0 min req d 16 Tested ASTM D-2922/AASHTO T-217 

12 85% min req d 
13 RCC 18 Other 

19 Test Locations on Accompanying Site Plan 

11 90% min req d 17 Rock correction applied tomaximum Datum Topographic 
dry density AA TO T-224 

Note Tests rewrted herein are not part of a continuous monitoring Bid ?r21 
program 01 compaction operations and accordingly apply 
only to the actual location tested . 

Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  



L A B O R A T O R Y  REPORT 
Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
- Technologies Bullhead City, Arizona 86442 

The Quality People 
ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

Inc. 

S z 1 9 5 5  

- 
2745JC249 

e 
Client 20449 j ob  No. 

Lab/lnvoice No. 27450632 Greiner, Inc., Southwest 
3650 South Point Circle, Suite 203 
Laughlin, Nevada 89028 12/14/95 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 

Roller Compacted Concrete 

Project 

Location 

Type of Material Authorized By K. Smith 

Source of Material On Site 

Moisure/Density Relationship Mix #2 

Date 12/12/95 

Tested.Calc. B y P  - L1ewellyn/WT 
Meth. -- Test Locations Designated By Western Inc* 

IRCC 5 

P RCC 1 

RCC 2 

RCC 3 

RCC 4 

RCC 5 

IRCC 6 

Date 

12/12/95 

12/12/95 

12/ 12/95 

12/12/95 

12/12/95 

12/12/s 
Moisture 
Density 
b b  No. 

Mix #2 

Mix 112 

Mix #2 

Mix / I2 

Mix #2 

Mix #2 

Scour Hole, Sta. 15+00 965 

Scour Hole, Sta. 15+50 966 

Scour Hole, Sta. 13+50 966 

Scour Hole, Sta. 15+50 967 

Scour Hole, Sta. 14+50 I 967 
Optimum In-Place CI 
Moisture 1 %%#el Moisture 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

145.0 6.2 

145.0 6.8 

145.0 5.7 

145.0 5.4 

5.2 145.0 ' 

i 145.0 5.9 

*acteristia 
Dry Density 

pd 

142.7 

143.9 

143.6 

143.6 

143.9 

143.9 

99 

Comments * 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9, 13, 15, 18 

9. 13. 15.  18 

Comments 
1. Subgrade 
2. Subbase Fill 
3 .  Base Course 
4. Backfill 
5 .  Pavement Area 

8 la)% min req'd 
9 98% min req'd 15 Tested ASTM D-2922/D-3017 

14 Tested D-l556/AASHTO T-217 19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

10.95% min. req'd. 

12.85% min req'd. dry density. A HTO T-224 
6. Below Footing Bottom 13 Kcr. 18 Other Bid?f21 
7. Above Footing Bottom 

16 Terted ASTM D-2922/AASHTO T-217 
11.90% min req'd. 17. Rock correction applied to maximum t Datum Topographic 

Note. Tests reported herein are not:part.of a continuous monitoring 
program of compaction'oqerations and accordi&ly appy 
only to the actual location tested: 

' c . .  . . ; .J  

'. 

. : * , !  , - - 1 -  

op,es to: Client/Ken Smith (3) r' .~ 

American Asphalt 6 Grading/Wayne Phelps (2) WLU L :,. i . 2 3  

PDQ 35 



Client 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

LABORATORY REPORT 

The Q U I @  People 
~ince19.55 ROLLER COMPACTED CONCRETE FIELD DENSITY TESTS 

- 
20449 Job No. 2745JC249 

Labhnvoice No. 27450632 
Greiner, Inc., Southwest 
3650 South Point Circle, Suite 203 
La*ighlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid 53476 -94 )  
Project 

Location 

Type of Material Authorized By K. Smith 

Source of Material On Site Tested.Calc. By- P. Llewellyn/WT 

Moisure/Density Relationship Mix If2 Meth. Test Locations Designated By Western 

Laughlin, Nevada 

Roller Compacted Concrete 
Date 1 2 / 1 2 / 9 5  

Inc 

pc 9 

Date 

1 2 / 1 2 / 9 5  

1 2 / 1 2 / 9 5  

1 2 / 1 2 / 9 5  

1 2 /  12 / 9 5  

Moisture 
Density 
b b  No. 

Mix #2 

Mix /I2 

Mix #2 

Mix U2 

* Comments 
1 Subgrade 
2 Subbase Fill 
3 BaseCourse 
4 Backfill 
5 Pavement Area 
6 Below Footing Bottom 
7 Above Footing Bottom 

Location of Test Hole 

Scour Hole, Sta. 13+00 

Scour Hole, Sta. 15+00 

Scour Hole, Sta. 13+50 

Scour Hole, Sta. 16+00 

Optimum 
Moisture 

9b 

5 . 7  

5 .7  

5 . 7  

5 .7  

Max wet 

pa 

145 .0  

1 4 5 . 0  

1 4 5 . 0  

1 4 5 . 0  

Density 

I 

5 . 7  143 .7  99  

5 .7  1 4 3 . 6  99  

5 .5  143 .7  99  

Within 
Spcrr. Comments 

1 

Elevation 
of Test 
Datum t - 

967 

968 

968 

968  

yes 9 ,  1 3 ,  1 5 ,  18 

y e s  9 ,  1 3 ,  1 5 ,  18 

9,  1 3 ,  1 5 ,  1 8  

9 ,  1 3 ,  1 5 ,  1 8  

8 100% min req'd 
9 98% min req'd 

10 95% min req'd 
11 90% min req'd 
12 85%min req'd 
13 RcL 18 Other Bid #21 

14 Tested D-1556/AASHTOT-217 
I S  Tested ASTM 0-2922/0-3017 
16 Tested ASTM 0-2922/AASHTO T-217 
17 Rock correction applied to maximum 

19 Test Locations on Accompanying Site Plan 
20 Specifications Unknown 

t Datum 

Note Tests reported herein are not part of a continuous monitoring 

Topographic 
drv density AASHTO T-224 

program or compaction operations and accordingly apply 
only to the actual location tested 

Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  



RCC Cylinder Breaks 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Qu&ty People 
Since 1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

COMPRESSIVE STRENGTH T E S T S  ON Compacted 
2745JC249 Client 2 0 4 4 9 Job No 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028  

Project 
Location Laughlin, Nevada 

American Asphalt & Grading Archltect/Englneer Black ti Veatch Contractor 

sourceof Sample Spillway East abutment, Sta. 11+00, Elev. 1082 '  

Mixed on site Measured Slump, in NA Material Supplier ~- 

NA Ticket Number 

Batch Size, cu yds Ambient Air Temperature, O F  58 

M i x  Identification 

Design Strength, psi 1 7 5 0 / 3 2 0 0  , 7 / 2 8  days Size of Specimens 

Max Size Aggregate, in 
0 Time in Mixer 

Water Added on Job, gal 0 Authorized By K .  Smith Date 

Test Procedure 

11  1 1  
Measure Air  Content, % 

II 11  

It II No of Specimens Molded 4 

6" x 12" 

0 2 / 2 2 / 9 6  P. LlewellynIWT 

P. Llewellyn/WT Date 0 2 / 2 3 / 9 6  

0 2 1  22 196  

Date Sampled By 1-112 

0 min Submitted By hrs 

ASTM C39 e 
Remarks : 

Specimen 
Marking 

I f  Any 

A 

B 

C 

D 

Concrete Temperature 68" 

Field Unit Weights PCF 

A = 146.9  D = 146 .8  

B = 1 4 7 . 1  

C = 146.5  

Specimen Cornpresswe Strength 

Pounds Force Tested Oavs 

02  I 2 9  I 9 6  

0 3 / 2 1 / 9 6  127000 

Load 

PSI 

2940  

2780  

4490 

4740 

American Asphalt 6 GradingIWayne Phelps ( 2 )  

Type Fracture 
I f  Other 

Than Cone 

Tested 
Specimens/Caps 

I f  Any 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Qu&ifyPeople 

151 4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 

EOMPRESSIVE STRENGTH TESTS ON ~ o l l e r  compacted concrete Since 19 

2745JC249 
Client 20449 Job No 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028  

27460061-7 Lab/lnvoice No. 

0 2 / 2 6 / 9 6  
Date of Report 

Reviewed By 

Hiko Springs Wash Detention Basin (CCBD Bid # 3 4 7 6 - 9 4 )  

Laughlin, Nevada 
Proiect 

Location 

American Asphalt 6 Grading Archltect,Englneer Black & Veatch Contractor 

~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ l ~  Spillway Crest, Sta. 12+50, Elev. 1077 .5 '  

Mixed on sire Measured Slump, in NA Material Supplier ____  
Ticket Number Measure Air  Content, YO NA 

Ambient Air Temperature, O F  6 0  Batch Size, cu yds 

M i x  Identification 

Design Strength, p s i  

Max Size Aggregate, in 1-112 Sampled By P.  Llewellyn/WT Date 

Time in Mixer 

11  II 

1 1  1 1  

I1 I1 No of Specimens Molded 4 

1 7 5 0 / 3 2 0 0  / 7 / 2 8  days Size of Specimens 6" x 12" 

0 2 / 2 1 / 9 6  

0 min Submitted By W. Selseth/WT Date 0 2 / 2 2 / 9 6  hrs  0 

Date 0 2 / 2 1 / 9 6  Authorized By K.  Smith 0 Water Added on Job, gal 

Test Procedure ASTM C39 

Remarks: 

Specimen 
Marking 
If Any 

A 

B 

C 

D 

Field Unit Weights PCF Concrete Temperature 72"  

A = 146.5 

B = 146.7 

C = 147.0 

D = 146.5 

Date 
Tested 

0 2 / 2 8 / 9 6  

0 2 / 2 8 / 9 6  

0 3 / 2 0 / 9 6  

0 3  1201  96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Compressive Strength 
Maxim 

Pounds Force 

84000  

80000  

133000 

126000 

, Load 

psi 

2970 

2830 

4 7 0 0  

4460  

Type Fracture 
I f  Other 

Than Cone 

Tested Defects in 
Specimens/Caps 

I f  Any 

American Asphalt & Grading/Wayne Phelps (2) 



L A B O R A T O R Y  R E P O R T  i__LI 

Type Fracture 
If Other 

Than Cone 

Project - 

Tested 
BY 

Defects in 
Specirnens/Caps 

I f  Any 

Western 151 4 Gold Rush Road, C258 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 Inc. 

2745JC249 
Job No. 

Greiner, Inc., Southwest Lab/lnvoiceNcbb -.  - 3650 South P o i n t e  r i r c l e ,  S u i t e  203 
77660061-5 

Date of Report m Q 2 / 2 2 / 9 6  L a u g h l i n ,  Nevada 89028 
I 

Reviewed By 
V 

Hiko S p r i n g s  Wash D e t e n t i o n  Basin (CCBD Bid.#3476-94) 

Locat ion Laughl in ,  Nevada 

Contractor 

Source of Sample S p i l l w a y ,  S t e p  843, S t a  13+00, Elev .  1076 
American Asphal t  & Grading Archltect/Englneer Black & Veatch 

Material Supplier Mixed - on s i t e  Measured Slump, in N / A  

N/A Ticket Number 

Batch Size, cu yds 

M t x  Identification 

Design Strength, psi 1750/3200 / 7 / 2 8  days Size of Specimens 

11 If 
Measure Air Content, % 

Ambient Air Temperature, O F  69 

No of Specimens Molded 

1 1  I f  

4 
6" x 12" 

I t  It 

021 16/96 

Time in Mixer 0 hrs 0 min Submitted By Anderegg/WT Date 02/20/96 

Water Added on Job, gal 0 Authorized By K. Smith Date 02/16/96 

Date P. Llewellyn/WT Sampled By Max Size Aggregate, in 1-112 

ASTM C39 Test Procedure 

Remarks 
F i e l d  Unit  Weights PCF Concrete  Temperature 73" 
A = 146.5 

B = 146.8 

C = 147.1 

TI - 1 4 6 . 8  

Specimen 
Marking 
If Any 

- - - . -  

Compressive Strength 
Specimen 

Age in Tested 
Days Pounds Force 

I 
02/23/96  

7 80000 

114000 

120000 

02/23/96 

03/15/96 

03/15/96 

, Load- 

psi 

2900 

2830 

4030 

4250 

.,.U . ,r' ,,a 
Copies to: C l i e n t  (3)  e American A s p h a l t  & GradingIWayne P h e l p s  ( 2 )  

I TR 
TR 

PL 

PL 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

~ ~ O M P R E S S I V E  STRENGTH TESTS ON ~oller compacted concrete Since 19 

Specimen 
Marking 

If Any 

A 

B 

C 

D 

2745JC249 20449 Job No. 
Creiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Client 

Specimen Compressive Strength Type Fracture Defects in 

Days Pounds Force Thar Cone If Any 

Maximum Load -1 Spectmens/Caps Tested Date 
BY Tested Age in I f  Other 

73000 2580 ws 
02/27/96 7 75000 2650 ws 
02/27/96 7 

03/  19/96 2 8  112000 3960 
03/19/96 28 116500 4120 

+ 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) I I 
Project 

Location Laughlin, Nevada 

Contractor 

sourceof sample West abutment, Top of spillway, Sta. 17+30, Elev. 1081' 
American Asphalt & Grading ArchItect,Englneer Black & Veatch 

Material Supplier -- Mixed on site Measured Slump, in N/A 
t i  N/A I t  

Ticket Number 

Batch Size, cu yds 

M i x  Identification - 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 

M a x  Size Aggregate, in 
0 

Time in Mixer 

Measure Air Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 

It I t  67 

4 

6" x 12" 

I t  t i  

Sampled BY p - Llewellyn/WT Date 02/20/96 1-1/2 

hrs 0 min Submitted BY w- Selseth/WT Date 02/21/96 

Water Added on job, gal. ) Authorized By K. Smith Date 02/20/96 
ASTM C31 e Test Procedure 

Remarks: Field Unit Weight PCF Concrete Temperature 72" 
A = 146.9 

B = 147.1 

C = 146.5 

D = 146.8 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Smce 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 
2745JC249 

Client 20449 Job No 

Specimen 
Age in 

I f  Any Days 

A 02/23/96 7 

B 02/23/96 7 

Date 
Tested 

Specimen 
Marking 

C 03/15/96 28 

D 031 15/96 28 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Compressive Strength 
Maximum Load r l  Type Fracture Tested Defects in 

Specimens/Caps 
BY 

If Other 
Pounds Force Than Cone I f  Any 

82000 2900 TR 

80000 2830 TR 

27460061-5 Lab/lnvoice N 4  

Date of Rep0 

Reviewed By 

Proiect Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) I' 
Location Laughlin, Nevada 

Contractor American Asphalt & Grading ArchItect/Englneer Black & Veatch 

Sourceot Sample Spillway, Step #43, Sta 13+00, Elev. 1076' 

Material Supplier ~- Mixed on site Measured Slump, in N/A 

Ticket Number Measure Air Content, % N/A 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 1750/3200 / 7 / 2 8  days Size of Specimens 

M a x  Size Aggregate, in 1-112 P. Llewellyn/WT Date 02/16/96 

11  I 1  

I 1  11 

Ambient Air Temperature, O F  69 

No of Specimens Molded 
I t  11 

6" x 12" 

Sampled By 

Time in Mixer 0 hrs 0 min Submitted By Anderegg/WT Date 02/20/96 
Water Added on job, gal. 0 Authorized By K .  Smith Date 02/16/96 

ASTM C39 Test Procedure 

opiesto: Client (3)  
American Asphalt & GradingIWayne Phelps (2)  



Client 

Compressive Strength 
Maximum Load 

Pounds Force 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Defects in Tested 

Than Cone SpecimensiCaps I f  Any B Y  

Type Fracture 
If Other 

L A B  0 R A T 0  R Y  R E  PORT, I 

I' 

2745JC249 

27450684-4 
Job No. 

Lab/lnvoice No. 
I 

64000 

78000 
92000 

109000 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

2260 

2760 
3250 

3860 

Project - 
Location Laughlin, Nevada 

American Asphalt & Grading 
Contractor Architect/Engineer 

American Asphalt & Grading, on site, batch plant 
Source of Sample 

Black & Veatch 

Material Supplier American Asphalt & Grading Measured Slump, in. NA 

NA Ticket Number 

51 Batch Size, cu. yds. 

Mixed on site Measure Ai r  Content, % 

Ambient A i r  Temperature, O F  

II 11 

11  11  
M i x  Identification No. of Specimens Molded 4 

6 x 12 
days Size of Specimens 

7/28 
il 

1750/3200 
Design Strength, psi 

12/21/95 
Date 1 J. Waddell/WT Max.  Size Aggregate, in. Sampled By 

12/22/95 
.- ,... ,,.r Date 0 0 T. Robbins/WT Time in Mixer hrs min.  Submitted By n __  _ _ _  a!' K. Smith l L / L l / Y 3  " 

Authorized By Date ater Added on job,  gal. 
w 

Test Procedure ASTM C39 

Remarks: 

Marking 
It  Any 

l------ 

! 

Field Unit Weights PCF' 

Concrete Temperature 62" 

A = 145.2 

B = 146.1 

C = 143.7 

Date 
Tested 

12/28/95 

121 28/95 

01/18/96 

01/18/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

D = 148.2 

Copies to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

JW 

JW 

JW 

JW 

,JAN 2 5 1996 

GREINER, INC. 



1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 L A B O R A T O R Y  R E P O R T  

L Western 
Technologies Bullhead City, Arizona 86442 

The Wily People 
e Inc. 

Since 1955 
P n L A D D C C C I \ / C  CTDrNCTH TESTS ON Compacted r 

2745JC249 Client 20449 Job No. 
Greiner, Inc., Southwest Lab/lnvoice No. 27450684-12 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report 

0 1 / 1 6 / 9 6  

3 y 
Reviewed By W W  * L- 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94)  

Laughlin, Nevada 
Project 

Location 

Black & Veatch American Asphalt & Grading Architect/Engineer Contractor 

~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ l ~  Spillway, Step 8, Sta. 15+00, Elev. 1 0 0 6 '  

NA Material Supplier -- Mixed on site Measured Slump, in. 
11 II NA 

11 II 67 

11 11 4 

Ticket Number 

Batch Size, cu. yds. 

M i x  Identification 

Design Strength, psi 175013200 , 7128 days Size of Specimens 

Measure Air Content, YO 

Ambient Air Temperature, OF 

No. of Specimens Molded 

6"  x 12" 

Water Added on Job. gal. 0 Authorized By K. Smith Date 0 1 / 1 1 / 9 6  

- ASTM C39 Test Procedure 

Remarks: Concrete Temperature 6 4 "  

Field Unit Weights PCF unable t o  obtain due t o  high winds. 

Specimen 
Marking 

If Any 

Oate 
Tested 

0 1 / 1 8 / 9 6  

0 1 / 1 8 / 9 6  

02 / 0 8  I 9 6  

02  I 0 8  I 9 6  

Specimen 
Age in 
Days 

7 

7 

28 

28 

Comoressive Strength 
Maxim 

Pounds Force 

7 1000 

69000 

Load- 

psi 

2510 

2440 

Type Fracture 
I f  Other 

Than Cone 
Tested Defects in 

SpecimensKaps 
If Any 

I JW 

1 2 5 1996 

American Asphalt & GradingIWayne Phelps ( 2 )  GREINER, INC. 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The W-ty People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

Pounds Force 

2745JC249 Job No. 

psi 

27460021-1 Greiner, Inc., Southwest LabArtvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 
Location Laughlin, Nevada 

Contractor 

s ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~  Spillway, Step 89,  Sta. 15+50, Elev. 1008'  

Material Supplier American Asphalt & Grading Measured Slump, in, NA 

NA Ticket Number Mixed on site 

64 Batch Size, cu. yds. 

4 M i x  identification 

6" x 12" Design Strength, psi / days Size of Specimens 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) /\ 

American Asphalt & Grading Architect/Engineer Black & Veatch 

Measure Air  Content, % 

Ambient Air  Temperature, O F  

No.  of Specimens Molded 

1 1  11  

I1 II 

11 11 

Max. Size Aggregate, in. 1-1/2 Sampled B~ pa Llewellyn/WT Date 01/15/96 

Time in Mixer 0 hrs. 0 min. Submitted By w. Selseth/WT Date 01/16/96  

Water Added on Job, gal. 0 Authorized By K. Smith Date 01/15/96 
ASTM C39 Test Procedure 

Remarks: 

Marking 
I f  Any 

A 

B 

C 

D 

Field Unit Weight PCF Concrete Temperature 65" 
A = 143.8 

B = 143.7 

C = 143.1 

D = 143.5 

Date 
Tested 

01/22/96  

01/22/96 

02/12/96 

02/12/96 

Specimen 
Age in 
Days 

7 

7 
28 

28 

51500 

5 5000 

1820 

1950 

Type Fracture 
I f  Other 

Than Cone 

Defects in 
SpecimensKaps 

If Any 

' '. ... ._ . , ,;>.., 

1,  ! "I .. - 5.Y 

Tested 
BY 

RN 

RN 

American Asphalt & Grading/Wayne Phelps ( 2 )  



m e* 
Western 151 4 Gold Rush Road, C258 

~ ~~~~ ~ 

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

The WI&J People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Client 

Roller 

L A B O R A T O R Y  R E P O R T  

Compacted Concrete 

2745JC249 
Job No. 

Lab/lnvoice No. 27460021-2 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) ( \ :, Prolect 
Locat ion Laughlin, Nevada 

Con tractor 

Sourceof Sample 

Material Supplier ____  Mixed on site 

Ticket Number 

Batch Size, cu yds 

M i x  Identification 

American Asphalt & Grading 

Spillway, Step 9 ,  Sta. 12+00, Elev. 1008' 

Black & Veatch 

NA 

11 1 1  NA 
1 1 1  58 

11  1 1  4 

Measured Slump, in 

Measure Air Content, YO 

Ambient Air Temperature, O F  

No of Specimens Molded 
6" x 12" Design Strength, psi 1750/3200 7 / 2 8  days Size of Specimens 

M a x .  Size Aggregate, in. 01/16/96 Sampled By P. Llewellyn/WT Date 1-1 /2  
01 /17/96 Date W. Sc?lseth/WT min. Submitted By 0 hrs. 0 Time in Mixer 
01/16/96 Water Added on Job,  gal 0 Authorized By K* Smith Date 

Test Procedure ASTM C39 4D 
Remarks: 

Specimen 
Marking 

I f  Any 

Field Unit Weights PCF 

A = 143.2 

B = 143.7 

C = 143.1 

D = 143.8 

Concrete Temperature 63" 

Compressive Streneth 
Specimen 

Age tn 
Pounds Force 

Tested 

02/13/96 I 2 8  I/ 02/13/96 

021 13/96 

Load- 

PS' 

2190 

2 100 

American Asphalt & Grading/Wayne Phelps (2) 

I f  Other Specimens/Caps 

---I-- 
Tested 

By 

J W  

J W  

~ .... ~ . ........... . .. .~ ... .... ~ _ _  



L A B O R A T O R Y  R E P O R T  

REVISED REPORT: 01/19/96 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Western 

Inc. 
Technologies Bullhead City, Arizona 86442 

The Q@ty People 
S'nct%jMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

2745 JC249 20449 Job No 
Greiner, Inc., Southwest Lab/lnvoice No 27450632- 21 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

e 
Client 

American Asphalt & Grading Black & Veatch Contractor 

Sourceof Sample SPill-Way Apron, S t a .  12+50 to 16+75, Elev. 986' 

Material Supplier American Aspha1t ' Grading Measured Slump, ~n 
Ticket Number Mixed on site 

Batch Size cu vJ5 

Mi\ Identification 

Design Strength, psi 1750/ 3200 

NA 

NA 

oF 70 
Measure Air  Content, % 

Ambient Air Temperature, 

No of Specimens Molded 

I I  I 1  

I1 4 I1 

6 x 12 
7 / 2 8  days Size of Specimens 

J. Waddell/WT 12/14/95  

12/15/95 

K. Smith 12/14/95 

Sampled By Date 

hrs min SubmittedBy c *  Anderegg/WT Date 

Authorized By Date 

M a x  Size Aggregate, in 1 

0 

ater Added on Job, gal 

Time in Mixer 

0 

Concrete Temperature 69" Remarks 

B 

C 

D 

Tested 

Soecimen 
Marh I n g 

I I t  .An\ 

12/21/95 

01 /11 /96  

01/11/96  

u Client/Ken Sm 

Compressive Strength 

Pounds Force Than Cone 

57000 

60500 

94500 

93000 

Detects in 
Specimens.'Caps 

It Any 

2140 

3340 

3290 

, 
,q!.j 2 1996 

Copies to American Asphalt & GradingIWayne €'helps (2) 

GREIMER, NC.  

Tested 
B Y  

ws 
ws 

ws 
ws 



. . . . . . . . . . . . . . . _ .  . . .  - 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

1 5 1  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 lnc. 

S z 1 9 5 5  8 COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

2745JC249 
j o b  No. Client 20449 

27450632-22 Lab/lnvoice No Greiner, Inc., Soumwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report 

Hiko Springs Wash Detention Basin (CCBD Bid 13476-94) 

121 20195 

Reviewed By 
/ -  

Project 

Locat ion Laughlin, Nevada 

American Asphalt & Grading Contractor 

s ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~  Scour hole elev. 975, Sta. 12+50 to 16+00 

Material Supplier - 

Ticket Number 

Batch Size, cu yds 

1\/1 I 1 I den t i f ica t ion 

Black & Veatch 

NA 

11 NA 
Measured Slump, in 

Measure Air  Content, % 

Ambient Air  Temperature, 

No of Specimen5 Molded 

Mixed on site 
11 

I1 11 

4 II 11 

6 x 1 2  
days Size of Specimens Design Strength, psi 1750l3200 , 7 /28  

J .  Waddell/WT 12/15/95  
Sampled By Date I l l a x  Size Aggregate, in 1 

1 2 1-1 6 / 9 5 
hrs. min. Submitted By c- Anderegg/WT Date 

Authorized By Date 

0 

ater Added on Job, gal 

Time in Mixer 
K. Smith 12/15/95  0 

Test Procedure 

Remarks 

Concrete Temperature 65" 

Specimen 
h l a r k i n g  

I I  .4ny 

A 

B 

! C 

D 

I 
! 
I 

Date 
Tested 

12/22/95  

12/22/95  

01/12/96  

01/12/96  

Specimen 
Age in 
Days 

7 

7 

28 

28 

ient/Ken Smith (3)  

Compressive Strength 
M a x i m i  

Pounds Force 

58000 

63000 
9 2000 

9 1000 

I Load 

psi 

2050 

2230 
3250 

3220 

Type Fracture Detects in 
I f  Other Specimens,'Caps 

Than Cone 

I 

Tested 
B Y  

JW 

JW 

ws 
ws 

Copies to: American Asphalt & Grading/Wayne Phelps (2 )  



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. L A B O R A T O R Y  R E P O R T  

1 

Tested 
Compressive Strength Defects in Type I f  Other Fracture 

Specrrnens/Caps B Y  Tested Days Pounds Force Than Cone If Anv 

A 02/29/96 7 83000 2940 cs 
B 02/29/96 7 78500 2780 cs 

Specimen - r l  Maximum Load Age in Date Specimen 
Marking 

11 Any 

03/21 196 28 

I D 03/21/96 28 
~ 

The Q u ~ t y  People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2745 JC249 lob No. 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) Project 
Laughlin, Nevada Locat ion 

American Asphalt & Grading Archltect/Englneer Black & Veatch Contractor 

sourceof sample Spillway East abutment, Sta. 11+00, Elev .  1082' 
Mixed on site Measured Slump, in NA Material Supplier ~- 

Ticket Number Measure Air Content, % NA 

Batch Size, cu yds Ambient Air Temperature, OF 58 

Mi x I dent i t  i cation 

Design Strength, psi 1750/3200 / 7 / 2 8  days Size of Specimens 

Max Size Aggregate, in 1-112 Sampled By P. LlewellyniWT Date 

Time in  Mixer 

II II 

I1  11 

II 11  No of Specimens Molded 4 
6" x 12'' 

02/22/96 
P .  LlewellydWT Date 02/23/96 

02/22/96 
min Submitted By 0 

0 
hrs 0 

ater Added on Job, gal Authorized By K *  Smith Date 

ASTM C39 
Concrete Temperature 68" 

Field Unit Weights PCF 

A = 146.9 D = 146.8 

B = 1 4 7 . 1  

C = 146.5 

Test Procedure 

Remarks 

." 



Western 
Technologies Bullhead City, Arizona 86442 

The Wty People 
Since 1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Compressive Strength 
Maximum Load 

I Age in 

L A B O R A T O R Y  R E P O R T  r- 

Type Fracture Defects in 
If Other Specirnens/Caps 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 
2745JC249 

Client 20449 Job No 
27460061-7 Lab/lnvoice No Greiner, Inc., Southwest 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report 02 I 2 6  I 9 6  

ReviewedBy 
Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
Project 

Locat ion 

Days I 

71 

Contractor 

PoundsForce PSI Than Cone If Any 

84000 2970 -7 

American Asphalt f Grading ArchitectlEngineer Black f Veatch 

sourceo+ sample Spillway Crest, Sta. 12+50, Elev. 1077.5'  

Mixed on site Measured Slump, in NA Material Supplier -_ 
NA Ticket Number 

Batch Size, cu yds Ambient Air Temperature, OF 6o 

M i x  identification 

Design Strength, psi 1 7 5 0 l 3 2 0 0  , 7 / 2 8  days Size of Specimens 

021  2 1 I 9 6  M a x  Size Aggregate, in 1-112 Sampled By P. Llewellyn/WT Date 

Time in Mixer 0 hrs 0 min Submitted By w' Date 0 2 / 2 2 / 9 6  

I t  I 1  
Measure Air Content, % 

11 11 

4 

6" x 12" 

11 I t  
No of Specimens Molded 

Date 0212 1 / 9 6  Authorized By K *  Smith 0 Added on Job, gal 
ASTM C39 Test Procedure 

Remarks: Field Unit Weights PCF Concrete Temperature 72" 

A = 146.5 

B = 146.7 

C = 147.0 

D = 146.5  

Tested 

Specimen 
Marking 

I t  Any 

A ! 0 2 / 2 8 / 9 6  

~ 0 2 / 2 8 / 9 6  
' B  I i 
I C  I i 0 3 / 2 0 / 9 6  

Tested 
BY 

RN 

RN 

. C o p i e s  to' Client ( 3 )  
American Asphalt f GradingIWayne Phelps ( 2 )  

. .  

:.. .. 
. .  - .  

..' _ -  . .  . .  

.- . .  .. _. 
- -  - .  . . .' . . . .  . . .  
. .  

... .. ; 

.. . 
b .  . .. . 
P ; ..  . 
, .  



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The M-ty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

20449 Client 2745JC249 Job No. 
Greiner, Inc. ,  Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada 

Con tractor 

Source of Sample 

American Asphalt & Grading Archltect,Englneer 

West abutment, Top of  spillway, Sta. 17+30, Elev. 1081' 

Black & Veatch 

N/A 

N/A 

67 

4 

6" x 12" 

Measured Slump, in 

Measure Air Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 

Mixed on site Material Supplier 

Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 

I t  11 

I I  I t  

II I t  

7 / 2 8  days Size of Specimens 1 7 5 0 f 3 2 0 0  , 
Max Size Aggregate, in 1-112 Sampled B~ p. Llewellyn/WT Date 0 2 / 2 0 / 9 6  

min Submitted By w. Selseth/WT Date 0 2 / 2 1 / 9 6  0 
hrs 

0 Time in Mixer 

Added on Job, gal. 1 Authorized By K + Smith Date 0 2 / 2 0 / 9 6  
ASTM C 3 1  Test Procedure 

Remarks: 

~~ 

Specimen 
Marking 

i f  Any 

Field Unit Weight PCF Concrete Temperature 72" 

A = 146.9 

B = 147.1 

C = 146.5 

D = 146.8 

Compressive Strength 
Maximum Load 

Pounds Force 

0 2 / 2 7 / 9 6  7 73000  2580 

0 2 / 2 7 / 9 6  1 7 / /  75000  1 2650 

opies to: Client ( 3 )  E American Asphalt & GradingIWayne Phe1p.s ( 2 )  

Type Fracture Defects in 

Than Cone I f  Any 
I f  Other Specirnens/Caps Tested 

BY 

ws 
ws 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Type Fracture 
If  Other 

Than Cone 

1 L A B O R A T O R Y  R E P O R T  

Tested 
BY 

Defects i n  
Specimens/Caps 

I f  Any 

The Q U I @  People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON 

Pounds Force 

73000 

7 7000 
107000 

110000 

Roller Compacted Concrete 

psi 

2580 

2720 
3780 

3890 

2745JC249 Client 20449 Job No. 
27460061-4 Lab/lnvoice No. Greiner, Inc., Southwest 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Report 02/19/96 

ReviewedBy u B  

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) Project 

Location Laughlin, Nevada 

Con tractor 

Source of Sample 

American Asphalt & Grading Black & Veatch 

Spillway, Step 1/42, Sta. 15+50, Elev. 1074' 

C 

D 

Material Supplier -- Mixed on site Measured Slump, in. N/A 

03/14/96 28 

031 14/96 28 

N/A Measure Air Content, YO 

79 Ambient Air Temperature, O F  

I t  11 

Ticket Number 

Batch Size, cu yds 

M i x  lden t if ica t ion 

1750/3200 7 / 2 8  days Size of Specimens 6" x 12" Design Strength, psi 

M a x  Size Aggregate, in 1-1/2 Sampled B~ p - Llewellyn/WT Date 02/15/96 

I I  11 

11 11  

No of Specimens Molded 4 

Time in M i x e r  0 hrs 0 min Submitted By p. BowenlWT Date 02/16/96 

Water Added on Job, gal. 0 Authorized By K. Smith Date 02/15/96 
ASTM C39 Test Procedure 

Remarks: Field Unit Weights PCF Concrete Temperature 78" 

A = 146.5 

B = 147.0 

C = 147.0 

D = 146.8 
r 

Specimen 
Age in 1 Days 

Date 
Tested 

Specimen 
Marking 

I f  Any 

02/22/96 

02/22/96 

American Asphalt & Grading/Wayne Phelps ( 2 )  

ws 
ws 

ws ws 4 



L A B O R A T O R Y  R E P O R T  

I . '  . ..' . .  . .  . .  , .  

, .  , , .,. 

Western 151 4 Gold Rush Road, C258 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 

Re&&$?WRESSIVE S T R E N G T H  TESTS ON Roller Compacted Concrete 
Since 1955 2745JC249 lient 20449 Job No. 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) I 
Location Laughlin, Nevada 

Contractor Archltect,Englneer 

sourceof sample 

American Asphalt & Grading 

Spillway, Step 1/40, Sta. 12+00, Elev. 1070' 

Black & Veatch 

Mixed on site Measured Slump, in. N/A Material Supplier ~- 
11 11 N/A 

73 
4 

Ticket Number 

Batch Size, cu. yds. 

Mix Identification 

Design Strength, psi 

M a x .  Size Aggregate, in. 
0 Time in Mixer 

Water Added on job, gal. 

Measure Air Content, YO 

Ambient Air Temperature, O F  

No. of Specimens Molded 

II 11  

I I  I I  

1750/3200, 7 / 2 8  days Size of Specimens 6" x 12" 

02/14/96 
02/15/96 
02/14/96 

By Date 

min. Submitted By p. Bowen/WT Date 

Authorized By Date 

1-1/2 P. Llewellyn/WT 

0 

0 K. Smith 
hrs. 

Concrete Temperature 72" 

ASTM C39 Test Procedure 

emarks 

Field Unit Weights PCF 
A = 147.2 
B = 146.8 
C = 147.0 
D = 146.9 

Marking 

Compressive Strength 

Pounds Force Than Cone 

02/21/96 7 71500 2530 
02/21/96 7 72000 2550 

Cavies to: Client (3 )  
American Asphalt & GradinglWayne Phelps (2) e 

Defects in 
Specimens/Caps If Any I Tet?d I 

ws 
lws I 



L A B O R A T O R Y  R E P O R T  

I .  

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
STRENGTH TESTS O N  Roller Compacted Concrete 

2745JC249 lient Job No 

r 
Compressive Strength Defects in Type Fracture 

If Other Specimens/Caps 
Tested il Maximum Load 
BY 

Specimen 
Age in 

Date 
Tested 

Specimen 
Marking 

I f  Any Days Pounds Force Than Cone If Any 

A 02 /20/96 7 60500 2140 ws 
B 02/20/96 7 61000 2160 ws 
C 03/12/96 28 80000 2830" PL 

D 031 12/96 28 82500 2920" PL 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) I 
Location Laughlin, Nevada 

Contractor 

sourceof sample 

Material Supplier ~- Mixed on site Measured Slump, in N/A 

Ticket Number Measure Air Content, % N/A 

Batch Size, cu yds Ambient Air Temperature, O F  64 

American Asphalt & Grading Archltect,Englneer Black & Veatch 

Spillway, Step #38, Sta. 13+00, Elev. 1066' 

II II 

I1 11 

II II 
M i x  Identification No of Specimens Molded 4 
Design Strength, psi 1750/3200 , 71'8 days Size of Specimens 6" x 12" 

Max Size Aggregate, in 
0 Time in Mixer 

Water Added on Job, gal 

/ 
02/13/96 
021 14/96 
021 13/96 

Sampled By P. Llewellyn/WT Date 

hrs  min SubmittedBy p' L1ewellyn/WT Date 

Authorized By K. Smith Date 

1-112 

0 

ASTM C39 Test Procedure 

ernarks. 
-Nix Tt3AA.P r L 4 O  

* DOES NOT MEET SPECIFICATIONS 

Copies to: Client (3)  
American Asphalt & GradinglWayne Phelps (2) 



L A B O R A T O R Y  R E P O R T  

I .. ..". :. . .  
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Western 151 4 Gold Rush Road, C258 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 
T h e a & @ w p E S S I V E  STRENGTH TESTS O N  Compacted 'OnCrete 
- 

2745JC249 Job No. 

lnc. 

20449Shce19* 

Tested 
BY 

Defects in 
SpecimensKaps 

Compressive Strength 
!Maximum Load 
r[ Type Fracture 

I f  Other 
Specimen 

Age in 
Date 

Tested 

Specimen 
Marking 

I f  Any Days Pounds Force Than Cone If Any 

A 02/19/96 7 68000 2410 ws 
B 02/19/96 7 69500 2460 ws 
C 03/ 11/96 28 107500 3800 RN 

l D  03/11/96 28 115500 4090 RN 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Prolect Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 1 '  
Location Laughlin, Nevada 

Contractor American Asphalt & Grading Black & Veatch 

Sourceof Sample Spillway, Step #37, Sta. 16+00, Elev. 1064' 

Material Supplier Mixed On site Measured Slump, in N/A 

Ticket Number Measure Air Content, % NfA 

Batch Size, cu yds Ambient Air Temperature, O F  77 

1 1  I I  

I I  11  

I I  I1 
M i x  Identification No of Specimens Molded 4 

6" x 12" Design Strength, psi 1750/3200 / 7/28 days Size of Specimens 

Max Size Aggregate, in 1-1/2 Sampled B~ p - Llewellyn/WT Date 02/12/96 
Time in Mixer 0 hrs min Submitted By '. L1ewellyn/WT Date 02/13/96 
Water Added on Job, gal 0 Authorized By K .  Smith Date 02/12/96 

Test Procedure ASTM C39 

emarks Concrete Temperature 69" 

Copies to: Client (3)  
American Asphalt 6 Grading/Wayne Phelps (2 )  

t 

. . . . , . , . . 
. .  . .  . . .  . .  

.. . ~ . ~ .  ~ . . ~ . .  . . .... . .- .. .. -. . .~ - 



Client 

Lab/lnvoice No. 1 

Dateof Report I I 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

0b[12/96 

The W-ty People 
Since 1955 

Reviewed By i 

L A B O R A T O R Y  R E P O R T  I: 
'h !h  

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Bas--i Project 
i XBD Bid t3476-94) 

Locat ion Laughlin, Nevada 

Contractor American Asphalt & Grading Architect/EngIneer Black & Veatch 

Sourceof Sample Spillway face, Step #34, Sta. 15+50, Elev. 1058' 
Mixed on site Material Supplier -- N/A Measured Slump, in 
II N/A 

70 

4 
6" x 12" 

I t  
Ticket Number 

Batch Size, cu yds 

MIX Identification 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 

Date Max Size Aggregate, in 1-112 Sampled By 

Time in Mixer 0 hrs 0 min Submitted By P. Llewellyn/WT Date 

Measure Air  Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 

II II 

II 11 

02/08/96 

02 109 196 

P. LlewellynfWT 

Date 02/08/96 Authorized By K. Smith 0 ater Added on Job, gal. 
ASTM C39 Test Procedure 

Remarks: 

Concrete Temperature 69" 

Specimen 
Marking 

I f  Any 

Date 
Tested 

02/15/96 
02/15/96 
03 107 / 96 

03/07/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Type Fracture 

Than Cone 

Comoressive Strength 
Maxim1 

Pounds Force 

89500 

88500 

127000 

128500 

Wies to: Client /Ken Smith (3 )  
American Asphalt & GradingfWayne Phelps (2)  

Defects in 
Spec:mens/Caps 

I f  Any 

I 
Tested 4 
TR 
TR I 
RN/ll- RN 

;.. . .  . . .  _ .  
. .. .. 
5:- .. . . .  .. . . .  
. _ .  

. .  

.. . . .  

. .  



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Pounds Force 

L A B O R A T O R Y  R E P O R T  

PSI 

The W-fy Since 1955 People 1 
C O M P R E S S I V E  S T R E N G T H  TESTS ON Compacted 

2745JC249 Client 20449 Job No 

Greiner, Inc., Southvest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Proiect 

Location Laughlin, Nevada 

American Asphalt 6 Grading ArchItect,Engineer Black & Veatch Contractor 

sourceof sample Spillway, Step #32, Sta. 13+50, Elev. 1054' 

Material Supplier -- Mixed on site Measured Slump, in N/A 

N/A Ticket Number 

Batch Size, cu yds Ambient Air  Temperature, O F  67 

11  I I  
Measure Air Content, % 

11  I I  

I I  11  
M i x  identification ~- No of Specimens Molded 4 

6" x 12" Design Strength, psi 175013200 , 7/28  days Size of Specimens 

Max Size Aggregate, in 1-112 Sampled By P. Llewellyn/WT Date 02/07 I96 

Date 02/08/ 96 Time in Mixer 0 hrs 0 min Submitted By p .  L1ewellyh/WT 
0 Authorized By K. Smith Date 02/07/96 Added on Job, gal. 

ASTM C39 Test Procedure 

Remarks. 

Concrete Temperature 68" 

~ 

Specimen 
Marking 

I i  Any 

A 

B 

C 

D 

Date 
Tested 

02/14/96 

02/14/96 

03/06/96 
03/06/96 

Specimen 
Age in 
Days 

7 
7 

28 

28 I 4030 

114000 

Type Fracture 
If Other 

Than Cone 

opies to: Client ( 3 )  
American Asphalt & GradinglWayne Phelps (2) 

Defects in 
Specimens/Caps 

I f  Any 

Tested 3 
RN i 

. .  

.. 

I .  

. .  



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. L A  B O  R A T O R Y  R E  P O R T  

The miy People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

2745JC249 Client 20449 j ob  No. 
Greiner, Inc., Southwest 
3653 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No.\ 47460021-14 i ,  llli 

Project Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) I 
Laughlin, Nevada 

American Asphalt & Grading Archltect,Englneer 

Spillway, Step #30, Sta. 12+00, Elev. 1050' 

Mixed on site Measured Slump, in N/A 

N/A 

I 
Location 

Contractor 

Source of Sample 

Material Supplier -- 
Ticket Number 

Batch Size, cu yds 

MIX identification 

Design Strength, psi 1750l3200, 7 /28  days Size of Specimens 

Max Size Aggregate, in 

Time in Mixer 

Black & Veatch 

I t  11 

Measure Air Content, % 
Ambient Air Temperature, O F  60 

No of Specimens Molded 

I t  I t  

I t  I t  4 
6" x 12" 

02/06/96 
J .  Waddell/WT Date 02/07/96 

Sampled By P. Llewellyn/WT Date 1-112 

0 min Submitted By hrs 0 

0 Authorized By K. Smith Date 02/06/96 ater Added on job,  gal. 
ASTM C39 Test Procedure 

Remarks: 

Specimen 
Marking 

I t  Any 

A 

B 

C 

D 

Concrete Temperature 67" 

* DOES NOT MEET SPECIFICATIONS 

Specimen 
Age in 

Date I Days Tested 

I 

02/13/96 

02/13/96 
03 105 196 

03 105196 

Maxim 

Pounds Force 

57000 

58000 
87500 
92000 

Type Fracture Defects in Cornoressive Strength 

Specimens/Caps 

=qy 3100 * 

to: Client/Ken Smith (3)  
American Asphalt & GradingIWayne Phelps (2) 

Tested < 
t 



Client 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The Wty People 

Since 1955 

L A B O R A T O R Y  R E P O R T  

- .  

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2745JC249 Job No. 
LabIlnvoiceNo. b7460021-13 _. . 

Project Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) I 
Location Laughlin, Nevada 

Contractor American Asphalt ti Grading Black & Veatch 

Sourceof sample 

Material Supplier -- Mixed on site Measured Slump, in N/A 

Spillway, Step #29, Sta. 14+50, Elev. 1048' 

11 1 1  Ticket Number Measure Air Content, % N/A 
11  I1 7 1  

4 
6" x 12" 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 1750/3200 days Size of Specimens 
02/05/96 Max Size Aggregate, in 

Time in Mixer 0 hrs 0 min Submitted By W. Selseth/WT Date 02/06/96 

Ambient Air Temperature, O F  

N o  of Specimens Molded 
11  f l  

Sampled By P. Llewellyn/WT Date 1-112 

Water Added on Job, gal. 0 Authorized By K- Smith Date 02/05/96 * Test Procedure ASTM C39 

Remarks: Concrete Temperature 71" 

Specimen 
Marking 

If Anv 

Date 
Tested 

02/12/96 
02/12/96 

03/04/96 

03 104 I96 

Spec1 men 
Age in 
Days 

7 

7 

28 
28 

Compressive Strength 
Maxim 

Pounds Force 

78000 
74000 
121000 

117000 

Load- 

PSI 

2760 

2620 
4280 

4140 

Tvpe Fracture 
I f  Other 

Than Cone 

opies to: Client/Ken Smith ( 3 )  
American Asphalt & GradingIWayne Phelps (2)  

t 

Defects in 
Spec:mens/Caps 

I f  Any 

Tested 
BY 

ws 
ws 

ws 
/ 



Western 
Technologies Bullhead City, Arizona 86442 

The (&lily People 
Since 1955 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. L A B O R A T O R Y  R E P O R T  

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Client 

~ Project " I 

I Location Laughlin, Nevada . .  

2745JC249 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko SDrines Wash Detention Basin (CCBD Bid f3476-94) 

American Asphalt & Grading Archltect/Englneer Black & Veatch Contractor 

Sourceof Sample Spillway, Step 1/27, Sta. 13+00, Elev. 1044' 
Mixed on site Measured Slump, in NA Material Supplier -- 

Ticket Number Measure Air Content, % NA 

Batch Size, cu yds Ambient Air Temperature, O F  63 

M i x  Identification 

Design Strength, ps i  1750/3200 / 7 / 2 8  days Size of Specimens 

11  I1 

I1 11 

4 
6" x 12" 

I1 11 

No of Specimens Molded 

Max Size Aggregate, in 1-112 Sampled By P. Llewellyn/WT Date 02/02/96 

Time in Mixer 0 hrs 0 min Submitted By Selseth/WT Date 02/05/96 

Added on Job, gal 0 Authorized By K. Smith Date 02/02/96 
ASTM C39 Test Procedure 

Remarks 

Concrete Temperature 65" 

Tested 

Specimen 
,Marking 

I t  Any 

02 /09/96 
02 109 196 
03/01 196 

03/01/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Compressive Strength 
Maximi 

Pounds Force 

81000 
7 9000 
119500 
119000 

I Load- 

psi 

2860 

2790 
4230 
4210 

opies to: Client/Ken Smith (3)  
American Asphalt & GradingIWayne Phelps (2)  

Type Fracture Defects in 

Than Cone I f  Any 
If Other Spec:mens/Caps 

Tested 
B V  

JW 

JW 

RN 



Western 1514 Gold Rush Road, C258 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 Inc. 
The Q u ~ t y  People 

Since 1955 

COMPRESSIVE STRENGTH TESTS ON 

L A B O R A T O R Y  R E P O R T  

Roller Compacted Concrete 

2745JC249 Client 20449 Job No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No, 27460021-11 

Project A Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 
Locat ion Laughlin, Nevada 

Contractor 

Source of Sample 

American Asphalt & Grading 

Spillway, Step #25, Sta. 16+00, Elev. 1040' 

Black & Veatch 

NA 
Measured Slump, in. Mixed on site Material Supplier -- . .  

11  I1 NA Ticket Number Measure Air Content, % 
I t  11  65 

Batch Size, cu. yds. Ambient Air Temperature, O F  
II 4 I' 

M i x  identification No. of Specimens Molded 
6" x 12" 

days Size of Specimens 1750/3200 7/28 Design Strength, psi 

Max Size Aggregate, in 02/01/96 Sampled By P. Llewellyn/WT Date 
1-112 

Time in Mixer 0 hrs 0 min Submitted By T- Robbins/WT Date 02/02/96 

Added on job,  gal. 0 Authorized By K. Smith Date 02/01/96 
ASTM C39 

Test Procedure 

Remarks : * Concrete Temperature 67" 

Tested ! Date 

Specimen 
Marking 

If Any 

02/08/96 

02/08/96 

02/29/96 

02/29/96 

Specimen 
Age in 
Days 

7 
7 

2s 

28 

Type Fracture Cornpres s we S t ren g th 
Maximi ,Load 

Pounds Force Than Cone 

7 1000 

66000 
103500 
102000 

234'0 
3660 
3610 

I 

Defects in 
Specimens/Caps 

If Any 

Tested 7 
--l 

RN 

RN '1 
opies to: Client/Ken Smith (3)  

American Asphalt & Grading/Wayne Phelps ( 2 )  

f 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The W-ty People 

151 4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 Inc. 

Since 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

L 
Compressive Strength 

Maximum Load Tested Defects in 
Spec:mens/ Caps 

BY 

Specimen r[ Type Fracture 
Age in If Other 

A 02/07/96 7 68000 2400 J W  

B 02/07/96 7 7 1000 2510 JW 

C 02/28/  96 28 108000 3820 RN 

Date 
Tested 

Specimen 
Marking 

I f  Any Days Pounds Force Than Cone If Any 

D 02/28/96 28 113000 4000 RN 

2745JC249 Client 20449 Job No 
Greiner, Inc.,  Southwest 27460021-10 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No 

Project 

Location Laughlin, Nevada 

Contractor 

Source ot Sample 

Material Supplier ____ 
Ticket Number 

Batch Size cu yds 

M i x  Identification 

Design Strength, psi 

Max Size Aggregate, in 

Time in Mixer 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

American Asphalt & Grading Black & Veatch 

Apillway, Step W23, Sta. 15+50, Elev. 1036' 
Mixed on site NA Measured Slump, in 

NA Measure Air Content, % 
64 

Ambient Air Temperature, O F  

4 
No of Specimens Molded 

6" x 12" 

I 1  11  

11  11  

I I  I t  

7 / 2 8  days Size of Specimens 
1-1/2 

0 

1750/3200 , 
0 

Sampled By P.  Llewellyn/WT Date 01/31/96 

min Submitted By T. Robbins/WT Date 02/01/96 hrs 

Added on Job, gal. 0 Authorized By K *  Smith Date 01/31/96 
ASTM C39 

Test Procedure 

Concrete Temperature 64" Remarks : 



L A B O R A T O R Y  R E P O R T  c Western 
Technologies Bullhead City, Arizona 86442 

151 4 Cold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The WJ&~ People 

Smce 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

2745JC249 
27460021-9 

Client 20449 Job No 

Lab/lnvoice No Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada 

Contractor 

s ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~  
Material Supplier - 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) 

American Asphalt & Grading 

Spillway, Step #21, Sta. 15+00, Elev. 1032' 

Mixed on site 

Black & Veatch 

NA Measured Slump, in 
11 11 Ticket Number Measure Air Content, % NA 
I I  11 

Batch Size, cu yds Ambient Air Temperature, O F  70 

Mi x I dent i f  icat ion 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 6" x 12" 

Max Size Aggregate, in 
0 Time in Mixer 

I I  4 11 

No of Specimens Molded 

01 / 30196 Sampled B~ I'- LlewellynIWT Date 1-112 

0 Date 01/31/96 mtn Submitted By J. Waddell/WT hrs 
0 Authorized By K- Smith Date 01/30/96 Water Added on Job, gal. 

ASTM C39 e Test Procedure 

Remarks: Concrete Temperature 68" 

Specimen 
Marking 

I f  Any 

Date 
Tested 

02/06/96 

02 I06  / 96 
02/27/96 

02/27/96 

Compressive Strength 
Maxim 

Aee in 
days 11 PoundsForce 

11 2000 

110000 

Load- 

PS' 
~~ 

2690 
2760 
3960 
3890 

Type Fracture 
I f  Other 

Than Cone 

Defects in 
SpecimensKaps 

I f  Any 

Tested 
By 

ws 
ws 
ws 
ws 

opies to: Client/Ken Smith ( 3 )  e American Asphalt & GradingfWayne Phelps (2) 

t 



Western 151 4 Gold Rush Road, C258 

Client 

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

The People 

k 
L A B O R A T O R Y  R E P O R T  1 REVISED REPORT: 0 2 / 2 2 / 9 6  

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

2745JC249 20449 job No. 
27460021-8 Lab/lnvoice No. Greiner, Inc. , South--st 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Detention Basin Wash (CCBD Bid 113476-94 Project - 

Locat ion Laughlin, Nevada 

American Asphalt & Grading Architect,,Engineer 

Spillway, Step #19, Sta. 12+50, Elev. 1028' 
Mixed on site 

Black & Veatch Contractor 

s ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~  
Material Supplier -- 
Ticket Number 

Batch Size, cu. yds. 

M i x  Identification 

NA 

NA 

58 
7 

Measured Slump, in. 

Measure Air Content, % 

Ambient Air Temperature, O F  

No. of Specimens Molded 

I t  I 1  

I t  11 

11  11 

1750/3200 , 7 / 2 8  days Size of Specimens 6" x 12" Design Strength, psi 

01/29/96 Max Size Aggregate, in 

Date 01 130196 0 Time in Mixer 

Water Added on Job, gal 0 Authorized By K. Smith Date 01/29/96 

Sampled By P. Llewellyn/WT Date 1-112 
0 mtn. Submitted By T' Robbins/WT hrs 

ASTM C 3 9  e Test Procedure 
Concrete Temperature 64" 
Note: Cylinder E, Field Cure 

Remarks: 

Cylinders F & G, Field Bench Cure 

Specimen 
Marking 

If Any 

Date 
Tested 

02 105 I96  
02/05/96 

02/26/96 
02/26/96 

02/05/96 
02/05/96 

02/26/96 

Specimen 
Age in 
Days 

7 
7 

28 

28 

7 
7 
28 

Comoressive Strength 
I Load Maxim1 

Pounds Force 

78500 

79000 

127000 

124000 
65500 

69500 

105000 

PSI 

2780 

2790 

4490 
4390 
2320 

2460 

37 10 

*CoPieSto: Client/Ken Smith (3) 
American Asphalt & GradinglWayne Phelps ( 2 )  

Type Fracture 
i f  Other 

Than Cone 

t. 

Defects in 
Spec:mensiCaps 

I f  Any 

Tested 
BY 

ws 
ws 
ws 
ws 
ws 
ws 
ws 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

TheQu&yPeople 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Slnce 1955 

COMPRESSIVE STRENGTH TESTS O N  Roller Compacted Concrete 

274556249 
"lent 20449 Job No 

Greiuer, Inc. Southwest Lab/lnvoice No 27460021-7 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Con tractor American Asphalt & Grading Archltect/Englneer Black & Veatch 

s~~~~~~~ sample 

Material Supplier -- 

Ticket Number 

Spillway, Step f 17 ,  Sta. 13+00, Elev. 1024' 

Mixed on site NA 

NA 
Measured Slump, in 

Measure Air Content, % 
11 I 1  

1 
Tested Type Fracture Defects in 

Than Cone I f  Any BY 
If Other Specimens/Caps 

59 

7 

11 I 1  
Batch Size, cu yds 

M i x  ldentitication 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 6" x 12" 

Max Size Aggregate, in 1-112 Sampled By P. Llewellyn/WT Date 01/27/96 

hrs 0 min Submitted By L1ewellyn/WT Date 01/28/96 Time in Mixer 

Ambient Air Temperature, O F  

No of Specimens Molded 
I I  11  

0 

Pounds Force 

74000 

71500 

127500 

124500 

58000 

55500 

100000 

Added on Job, gal. 0 Authorized By K .  Smith Date 01/27/96 
ASTM C39 Test Procedure 

PSI 

2620 

2530 

4510 

4400 

2050 

1960 

3540 

Remarks. 
Concrete Temperature 63" 

Note: Cylinder E, Field Cure 
Cylinders F & G ,  Field Bench Cure 

C 

D 

E 

F 

. G  

Specimen Specimen 
Marking 

If Any 
Age in Tested 

02/24/96 

02/03/96 

02/03/96 

02/24/96 ' 28 

CA 

CA 

oples ClientIKen Smith (3 )  
American Asphalt 6 Grading/Wayne Phelps (2) 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. L A B O R A T O R Y  R E P O R T  1 REVISED REPORT: 02 /22 /96  The QUA& People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON 
2745JC249 ci lent 2 044 9 Job No 

Roller Compacted Concrete 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

27460021-6 Lab/invoice No. 

Project Hiko Springs Wash Detention Basin (CCBD BId #3476-94)  

Location Laughlin, Nevada 

Contractor American Aspahlt & Grading Architect,Engineer Black & Veatch 

sourceof sample Spillway, Step # 1 6 ,  Sta. 15+00, Elev. 1022' 

NA 

NA 
Material Supplier Mixed on site Measured Slump, in 

Ticket Number 

Batch Size, cu yds 

M i x  Identificatbon 

Design Strength, psi 

M a x  Size Aggregate, in 

Time in Mixer 

11 11 
Measure Air Content, % 

11 11 Ambient Air Temperature, O F  5 9  

1750 /3200  , 7 / 2 8  days Size of Specimens 7 

I1  11 6" x 12" No of Specimens Molded 

P. Llewellyn/WT Date 0 1 / 2 6 / 9 6  

0 1 / 2 7  I 9 6  P. LlewellynIWT 
Sampled By 1-1 1 2  

0 Date min Submitted By hrs 0 

0 1 / 2 6 / 9 6  
Date K. Smith Authorized By 0 Water Added on Job, gal. 

Test Procedure ASTM C39 

Remarks: 

Specimen 
Marking 

It Anv 

I B 

! 
I C  D 

I 
E 

F 

G 

Concrete Temperature 57" 
Note: Cylinder E, Field Cure 

Cylinders F & G, Field Bench Cure 

~ 

Date 
Tested 

021 02 / 96 

0 2 / 0 2 / 9 6  

0 2 / 2 3 / 9 6  

0 2 / 2 3 / 9 6  

0 2 / 0 2 / 9 6  

0 2 / 0 2 / 9 6  

0 2 / 2 3 / 9 6  

Specimen 
Age in 
Davs 

7 

7 

28 

28 

7 

7 

28 

Defects in 
Specimens/Caps 

I f  Any 

Compressive Strength 
Maxim 

Pounds Force 

84000 

75000 

128000 

125000 

49000 . 

64500 

102000 

2970 

2650 

4530 

4420 

1730 

2280 

3610 

Copies to:  Client/Ken Smith ( 3 )  
American Asphalt 6r GradinglWayne Phelps ( 2 )  

Tested 



. __. . .. '.-... . .. . .L, .... . ...*.. ..._._ _ _  . . . . .  . .  a -..._ , .  . . .  ..-. .-.- ..._---.,- . -  ---- ' .' ' 

A 

B 

C 

D 

E 

F 

L A B O R A T O R Y  R E P O R T  

Western 
Technoiogies Bullhead City, Arizona 86442 

The QUA& People 
Since 1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

COMPRESS WE STRENGTH TESTS ON Roller Compacted Concrete 

02/01 /96  

0 2 / 0 1 / 9 6  

02 /22 /96  

92 /22 /96  

02 /01 /96  

02 /01 /96  

274556249 Client 20449 Job No 

Lab/lnvoice No 27460021-5 Greiner, Tnc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Prolect 

Location 

Contractor American Asphalt & Grading Archltect/Engineer Black & Veatch 

Sourceof Sample Spillway, Step #13, Sta. 11+00, Elev. 1016' 

NA Mixed on site Material Supplier ____  
AN Ticket Number 

Batch Size, cu yds Ambient Air Temperature, O F  67 

Measured Slump, in 

Measure Air  Content, % 
11  I 1  

11  11  

11  I 1  
M i x  Identification NO of Specimens Molded 7 

6" x 12" Design Strength, psi 1750/3200 / 7 / 2 8  days Size of Specimens 

Max Size Aggregate, in 1-112 P. Llewellyn/WT Date 01 /25 /96  Sampled By 

Date 01 /26 /96  Time in Mixer min Submitted By '. L1ewellyn/WT 0 h rs  0 

Water Added on Job, gal. 0 Authorized By K *  Smith Date 0 1 / 2 5 / 9 6  

Test Procedure ASTM C39 

Remarks: 
Concrete Temperature 67" 

Note: Cylinder E, Field Cure 
Cylinders F & G, Field Bench Cure 

Date 
Tested 

Specimen 
Marking 

I f  Any 

G I 0 2 / 2 2 / 9 6  

Specimen 
Age in 
Days 

7 

7 

28 

28 

7 

7 

28 

I 

Client/Ken SMith (3 )  Copies to: 

Max im 

Pounds Force 

Comoressive Strength 
Type Fracture 

Than Cone 

69000 

69000 

113500 

12000 

50000 

55000 

85000 

2440 

2440 

4010 

4240 

1770 

1945 

3010 

American Asphalt & Grading/Wayne Phelps ( 2 )  

t 

Defects in 
Specimens/Caps 

If Any 

Tested 
BY 

TR 

TR 

ws 
ws 
TR 

TR 

ws 



L A B O R A T O R Y  R E P O R T  
Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

Inc. 
The Q u ~ t y  People 

Smce19~OMPRESSIVE STRENGTH TESTS ON Roller Compacted 

Job No 2745JC249 Client 20449 
Greiner, Inc.. Southwest Lab/lnvoice No 27460021-5 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

American Asphalt 6 Grading Archltect/Englneer Black & Veatch Contractor 

Sourceof Sample SpiLlway, Step #13, Sta. 11+00, Elev. 1016' 
Mixed on site Measured Slump, in NA Material Supplier _ _ _ _  

Ticket Num ber Measure Air Content, % AN 

Batch Size, cu yds Ambient Air Temperature, O F  67  

M i x  Identification 

Design Strength, psi 

Max Size Aggregate, in 1-112 Sampled By P. Llewellyn/WT Date 

0 Time in Mixer 

Water Added on Job, gal 

Test Procedure 

Remarks 

11  1 1  

11 I 1  

7 It ( I  

No of Specimens Molded 

1750l3200 / 7 / 2 8  days Size of Specimens 6" x 12"  

01/25/96 

Date 01/26/96  0 

0 Authorized By K -  Smith Date 01 125196 
min Submitted By lA1ewellyn/WT hrs 

ASTM C39 

Concrete Temperature 67" 
Note: Cylinder E ,  Field Cure 

Cylinders F & G ,  Field Bench Cure 

~~~ 

Specimen 
Marking 

I f  Any 

Date 
Tested 

02/01/96  

0210 1/96  

02/22/96  

02/22/96  

02/01/96  

02 /01 /96  

02/22/96  

Specimen 
Age In 
Days 

7 

7 

28 

2 8  

7 

7 

28 

ClientlKen SMith (3) Copies to: 

Compressive Strength 
M a x i m  

Pounds Force 

69000 

69000 

50000 

55000 

, Load 

PSI 

2440 

2440 

1770 

1945 

American Asphalt & GradingIWayne Phelps (2)  

Type Fracture 
If Other 

Than Cone 

Defects in 
Specirnens/Caps 

I f  Any 

Tested 
Bv 

TR 

TR 

TR 

TR 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The QUJQ People 
S u m  1955 COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

2745JC249 

27460021-4 
Client 20449 Job No 

Lab/lnvoice No 
Greiner, Inc. ,  Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Locatio 

Contractor American Asphalt & Grading Archltect/Englneer Black & Veatch 

~~~~~~~f sample Spillway, Step 11 , Sta. 13+00, Elev. 1012' 

Material Supplier -- Mixed on site Measured Slump, in NA 

Tested 
BY 

- - 

PL 

PL 

TR 

TR 

PL 

PL 

TR 

I t  NA Ticket Number 

Batch Size, cu. yds. Ambient Air Temperature, O F  52 

It 

Measure Air  Content, % 
I1 I t  

Compressive Strength 11  Maximi Load psi 11 T y q ~ ~ : ~ ~ ~ r e  
Age in 

Than Cone 

I t  It 
M i x  Identification No of Specimens Molded 7 

Design Strength, psi 1750/3200 / 7/28  days Sizeof Specimens 6" x 12" 

M a x  Size Aggregate, in 1-112 Sampled p - Llewellyn/WT Date 01/18/96 

Time in Mixer 0 hrs Date 01/19/96 
Water Added on Job, gal 0 Authorized By K.  Smith Date 01/18/96 

min Submitted By c* Anderegg/WT 0 

ASTM C39 Test Procedure 

Defects in 
Specirnens/Caps 

If  Any 

Remarks: 

Specimen 
tW arki ng 

I f  Any 

G 

Concrete Temperature 61" 

Note: Cylinder E, Field Cure 
Cylinders F & G, Field Bench Cure 

Date 
Tested 

0 1 /25/96  

01 /25/96  

02/15/96 

02/15/96  

01 125196 

0 1  / 25/96 

02/15/96 

Days ( 1  PoundsForce 

81000 * 
84500 * 
34000" 

7 43500" 

28 11 73000" 

II 1910 

1870 

2865 

2990 
1200 

2580 

American Asphalt & GradingIWayne Phelps (2) 

* Does not meet specification requirements 
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Maximi Age in 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Qun& People 
Since 1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 9 tax 758-1666 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

iLoad 

Client 

7 

7 
28 

28 

7 

7 

29 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

61500 

64500 

92000 

95500 
42000 

55000 
89500* 

2745JC249 
Job No. 

27460021-3 Lab/lnvoice No. 

Date of Rep0 

Reviewed By 

Hiko Springs Wash Detention Basin.(CCBD Bid #3476-94) Proiect 
Location Laughlin, Nevada 

Y 

American Asphalt & Grading Architect,Engineer Black & Veatch Contractor 

~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ l ~  Spillway, Step 10 Sta. 12+00, Elev. 1012' 

Mixed on site Measured Slump, in. NA Material Supplier ____ 
NA 1 1  1 1  

Ticket Number Measure Air Content, YO 
58  

4 

6" x 12"  

I' I f  

Batch Size, cu. yds. 

M i x  lden t i ficat ion 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 

M a x .  Size Aggregate, in. 

Time in Mixer 

Ambient Air Temperature, O F  

No. of Specimens Molded 
1 1  II 

01/ 17/96 

01 / 18 /96  
Date 

Date 

P. Llewellyn/WT 

J .  Waddell/WT 
Sampled By 1-1/2 

min. Submitted By 0 hrs. 0 

01 /17 /96  Authorized By K .  Smith Date 0 Water Added on Job,  gal. 

Test Procedure 
ASTM C39 

Concrete Temperature 65" Remarks: 

Note: Cylinder E, Field Cure 
Cylingers F & G ,  Field Bench Cure 

Specimen 
Marking 

I f  Any 

Date 
Tested 

01/24/96 

01/24/96  

02 /14 /96  

02/14/96  

01 /24/96 

01/24/96 

02/15/96 

Days 11 Pounds Force psi 

2180 

2280 

3250 

3380 
1490 

1950 

3170 

Type Fracture 
If Other 

Than Cone 

Defects in 
Specirnens/Caps 

I f  Any 
Tested 

By 1 
====I 

JW I 

American Asphalt & Grading/Wayne Phelps (2 )  



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The W-ty People 
Since 1955 

COMPRESSIVE S T R E N G T H  T E S T S  ON Compacted 

Pounds Force 

20449 Client 

psi  

2745JC249 j o b  No. 

A 

B 

C 

D 

27460021-2 Greiner, Inc., Southwest Lab/invoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

0 1 /23/96  

01/23/96  

02/13/96  

02/13/96 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) ( \ 
. 

Project 

62000 

59500 

84000 

85500 

Location Laughlin, Nevada 

Contractor 

Sourceof Sample Spillway, Step 9 ,  Sta. 12-i-00, Elev. 1008' 
NA Material Supplier - ~ -  Mixed on site 

Ticket Number Measure Air Content, YO NA 

Batch Size, cu yds Ambient Air Temperature, O F  58 

American Asphalt & Grading Archltect/EngIneer Black & Veatch 

Measured Slump, in 
'I 1 1  

I' 11  

11  I' M i x  identification No of Specimens Molded 4 

2190 

2 100 

2970 

3020 

6" x 12'' Design Strength, psi 1750/3200 / days Size of Specimens 

Max Size Aggregate, in 1-112 Sampled By P. Llewellyn/WT 

0 Time in Mixer 

Water Added on Job, gal 

01/16/96 

011 17 196 

01/16/96 

Date 

Date W. Selseth/WT 

Authorized By K *  Smith Date 

min Submitted By 0 

0 

hrs 

Test Procedure ASTM C39 

Remarks : Field Unit Weights PCF Concrete Temperature 63" 

A = 143.2 

B = 143.7 

C = 143.1 

D = 143.8 

Tested 

Specimen 
Marking 
If Any 

I I 

Specimen 
Age in 
Days 

7 

7 

28 

28 

American Asphalt & GradingIWayne Phelps ( 2 )  

Tested If  Other SpecimensKaps 
Than Cone I f  Any 



L A B O R A T O R Y  R E P O R T  c Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The Q&iy People 
S L " C ~ ' ~ & M P R E S S ~ V E  STRENGTH TESTS ON Roller Compacted Concrete 

27455C249 
"lent 20449 Job No 

27460021-1 Greiner, Inc., Southwest Lab/lnvoice No 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Contractor kerican Asphalt & Grading Archltect,Englneer Black & Veatch 

Sourceof Sample Spillway, Step # 9 ,  Sta. 15+50, Elev. 1008' 

Material Supplier - American Asphalt & Grading Measured Slump, In 

Measure Air Content, % Ticket Number Mixed on site 

Batch Size, cu yds Ambient Air  Temperature, O F  

MIX lden ttf ication No of Specimens Molded 

Design Strength, psi 1 7 5 0 / 3 2 0 0  7 / 2 8  days Size of Specimens 

NA 

NA 

6 4  

4 

6" x 12" 

11 11 

11 I 1  

Max Size Aggregate, in 1 - 1 / 2  Sampled B~ p - Llewellyn/WT Date 0 1 / 1 5 / 9 6  

Time in Mixer 0 hrs 0 min Submitted By w *  Selseth/WT Date 0 1 / 1 6 / 9 6  

0 1 / 2 2 / 9 6  ' 

0 1 / 2 2 / 9 6  

0 2 / 1 2 / 9 6  

Water Added on Job, gal. 0 Authorized By K -  Smith Date 0 1 / 1 5 / 9 6  
ASTM C39 Test Procedure 

7 51500  

7 55000  

89500  28 

Remarks : 

Specimen 
Marking 

I f  Any 

A 

B 

C 

D 

Field Unit Weight PCF Concrete Temperature 65" 

A = 143.8  

B = 143.7  

C = 1 4 3 . 1  

D = 1 4 3 . 5  

Compressive Strength 
Maxim Specimen Date 

Age in I Days 
Tested 

Pounds Force 

I7 

I Load- 

psi 

1820 

1950 

3170 

3180 

Tested Type Fracture Defects in 

Than Cone If Any 
I f  Other Specimens/Caps 

RN 

RN 

ws 
ws 

American Asphalt Sr Grading/Wayne Phelps ( 2 )  



L A B O R A T O R Y  R E P O R T  
Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

since1aOMpRESSlVE STRENGTH TESTS O N  

Technologies Bullhead City, Arizona 86442 

The W-ty People 
Roller Compacted Concrete 

Client 20449 Job No 2745JC249 

Lab/lnvoice No Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

Location Laughlin, Nevada / 

Contractor American Asphalt & Grading Black & Veatch 

Sourceof Sample Spillway face, Step #34 ,  Sta. 15+50, Elev. 1058' 

Material Supplier Mixed - on site Measured Slump, in N/A 

N/A 11 11 
Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 6" x 12" 

M a x  Size Aggregate, in 1-1/2 Sampled By P. Llewellyn/WT 

Time in Mixer 0 hrs 0 min Submitted By P. Llewellyn/WT 

Measure Air Content, % 

Ambient Air  Temperature, OF 70 

No of Specimens Molded 

11 I 1  

4 I 1  I 1  

02 /08/96  

02 /09 /  96 
Date 

Date 

02/08/96  Authorized By K. Smith Date Water Added on Job, gal. 0 

ASTM C39 * Test Procedure 

Remarks: 

Concrete Temperature 69" 

Specimen 
Marking 

If Any 

Date 
Tested 

02/15/96  

021 15/96 

03 /07 /96  

03/07/96  

Specimen 
Age in 
Days 

7 

7 

28 

28  

Compressive Strenath 
Maxim 

Pounds Force 

89500 

88500 

I Load- 

psi 

3170 

3130 

American Asphalt & Grading/Wayne Phelps (2 )  

Type Fracture 
I f  Other 

Than Cone 

\ 

Defects in 
Specimens/Caps 

I f  Any 

0 1994 

ER, INC. 

Tested 
BY 

TR 

TR 



L A B O R A T O R Y  R E P O R T  - Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technolagies Bullhead City, Arizona 86442 

The W-ty People / 

Smce 1955 
COMPRESSIVE STRENGTH TESTS O N  Compacted 'OnCrete 

2745JC249 'Iient 20449 j o b  No 

Greiner, Inc., Southwest 
3650 South Poinre Circle, Suite 203 
Laughlin, Nevada 89028 

Proiect 

Location Laughlin, Nevada 

Contractor 

sourceof sample Spillway, Step 1\32, Sta. 13+50, Elev. 1054' 

Material Supplier _____ Mixed on site Measured Slump, in N/A 

N/A Ticket Number 

Batch Size, cu yds Ambient Air  Temperature, O F  67 

M i x  Identification 

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 

Max Size Aggregate, in 1-1 / 2 Sampled By P. Llewellyn/WT Date 02/07/96  

Time in Mixer 0 hrs 0 min Submitted By p .  L1ewellyh/WT Date 02/08/96  

American Asphalt & Grading Archltect/Englneer Black & Veatch 

I1 1 1  

Measure Air Content, % 
I1  I 1  

4 

6" x 12" 

1 1  II 

No of Specimens Molded 

Date 02/07/  96 Water Added on job,  gal. 0 Authorized By K- Smith * Test Procedure ASTM C39 

Remarks: 

Concrete Temperature 68" 

Specimen 
Marking 

If Any 

Date 
Tested 

02/14/96 

02/14/96 

03/06/96 

03 /06/  96 

Specimen 
Age in 
Days 

7 

7 

2 8  

28 

Compressive Strength 
Maxim 

Pounds Force 

88500 

80500 

Load 

P S I  

3130 

2850 

American Asphalt & Grading/Wayne Phelps (2) 

I f  Other Specimens/Caps 
Than Cone 

Tested 
BY 

cs 
cs 



Client 

02/13/96 

02/13/96 

03/05/96 

03 I05 196 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

7 57000 

7 58000 

28 

28 

1 L A B O R A T O R Y  R E P O R T  

The Qu-~ty  People 1 
Since19 5 

&OMPRESSIVE STRENGTH TESTS ON ~ o l l e r  compacted concrete 

2745 JC249 20449 Job No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 

Prolect Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) I 
Location Laughlin, Nevada 

Contractor American Asphalt & Grading Archltect,Englneer Black & Veatch 

Source of Sample Spillway, Step t30, Sta. 12+OO, Elev. 1050' 

Material Supplier ~- 
Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 175013200, 7/28 days Size of Specimens 6" x 12" 

Max Size Aggregate, in 

Time in Mixer 

N/A 

N/A 

60 

4 

Measured Slump, in 

Measure Air Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 

Mixed on site 
II It 

II 11 

11 11 

02/06/96 

Date 02/07/96 
Sampled B~ Llewellyn/WT Date 

1-112 

0 min Submitted By J. Waddell/WT hrs  0 

Water Added on Job, gal. 0 Authorized By K. Smith Date 02/06/96 

Test Procedure ASTM C 3 9  

Remarks: 

Marking 
I f  Any 

A 

B 

C 

D 

Concrete Temperature 67" 

c. 
Compressive Strength 

Maximum Load Defects in 
Specimens/Caps 

Pounds Force Than Cone I f  Any 

, I 

2020 

2050 

American Asphalt & GradingIWayne Phelps (2) 

Tested 
By 

cs 
cs 



L A B O R A T O R Y  R E P O R T  c 

Pounds Force 

78000 

Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

psi 

2760 

Client 

74000 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2620 

2745JC249 j o b  No. 

Lab/lnvoice N0.D7460021-13 

Proiect Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) I 
Location Laughlin, Nevada 

Con tractor 

sourceof sample 

Material Supplier ____  

Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 

Max Size Aggregate, in 

Time in Mixer 

American Asphalt & Grading Black & Veatch 

Spillway, Step #29,  Sta. 14+50, Elev. 1048' 

Measured Slump, in Mixed on site 

Measure Ai r  Content, % 

Ambient Air  Temperature, O F  

No of Specimens Molded 

N/A 

N/A 

71 

4 

II 1 1  

I1 I I  

II 11 

1750/3200 7 / 2 8  days Size of Specimens 6" x 12"  

02/05 196 Sampled By P.  Llewellyn/WT Date 1-112 

0 Date 02/06/96 niin Submitted By w. Selseth/WT hrs 0 

02/05 196 Authorized By K.  Smith Date 0 Water Added on job,  gal. 

Test Procedure ASTM C39 

Remarks: Concrete Temperature 71" 

Tested 

Specimen 
Marking 

I f  Any 

02/12/96 

02/12/96 

C 

D 

03/04 196 

03/04/96 

i i 

Specimen 
Age in  
Days 

7 

7 

28 

28 

I 
Copies to: ClientfKen Smith ( 3 )  

American Asphalt & GradingfWayne P h e l p s  (2)  
e 

Type Fracture Defects in 
I f  Other Specimens/Caps I Than Cone I f  Any 

I 

Tested 
B v  

ws 
ws 



Client 

Specimen 
Marking 
If Any 

Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1666 ' Inc. 

Date 1 Specimen 
Age in 
Days 

Tested 

,. . .  -A. , . .  . . ,  . . , .  . "... ._. .. ... ... . . ..._.. " . . ,~ .... . 

Compressive Strength 
Maximum Load '71 Pounds Force 

8 1000 2860 

79000 2790 

L A B O R A T O R Y  R E P O R T  

Tested 
BY 

Defects in 
Specimens/Caps 

Type Fracture 
If Other 

Than Cone If Any 

J W  

J W  

The W-ty People ~ 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

2745JC249 20449 Job No. 

02/09/96 

r32/09/96 

03/01 /96 

03/01/96 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location 

Con tractor American Asphalt & Grading Archltect/Englneer Black & Veatch 

Sourceof Sample Spillway, Step 1/27, Sta. 13+00, Elev. 1044' 

Material Supplier Mixed On site Measured Slump, in NA 
NA Ticket Number 

Batch Size, cu yds Ambient Air  Temperature, O F  63 
M i x  Identification 

Design Strength, psi 1750/3200 / 7 /28  days Size of Specimens 

11  11 
Measure Ai r  Content, % 

11 11  

I 1  4 

6" x 12" 

1 1  

No of Specimens Molded 

Max Size Aggregate, in 1-1/2 Sampled B~ P.  Llewellyn/WT Date 02/02/96 

Time in Mixer 0 hrs  0 rnin Submitted By w. Selseth/WT Date 02/05/96 

7 

7 

28 

2 8  

Water Added on Job, gal 0 Authorized By K. S m i t h  Date 02/02/96 
Test Procedure ASTM C39 

Remarks: 

Concrete Temperature 65" 

I I 

A 

B 

C 

.D 

American Asphalt & Grading/Wayne Phelps (2) 



. .  . ---. ..... . . . . . .. .. .. . . . .. ..II_ ." ._ .. ___I____I-.--.---.-- 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The W-ty People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

lnc. 

e 
Client 20449 

\ 

2745JC249 Job No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

American Asphalt & Grading Arch,tect,Eng,neer 

Spillway, Step #25, Sta. 16+00, Elev. 1040'  

Mixed on site NA 

NA 

Black & Veatch Contractor 

Source of Sample 

Material Supplier ____ 
Ticket Number 

Measured Slump, in. 

Measure Air Content, % 
II 1 1  

II 1 1  65 Batch Size, cu. yds.  Ambient Air Temperature, O F  
II II No. of Specimens Molded 4 M i x  Identification 

6" x 12" 
days Size of Specimens 

175013200 , 7 / 2 8  Design Strength, psi 

M a x .  Size Aggregate, in. 0 2 / 0 1  196 Sampled By P. Llewellyn/WT Date 
1-112 

T. Robbins/WT Date 02 /02 /96  rnin. Submitted By 
0 

hrs. 
0 

Time in Mixer 

Authorized By K .  Smith Date 02 /01 /96  0 
Water Added on Job, gal. 

Test Procedure 
ASTM C39 a 

Remarks: * Concrete Temperature 67" 

S peci men 
Marking 

If Any 

Date 
Tested 

02 /08 /96  

02 /08 /96  

02 I 2 9  I 9 6  

02 1291 96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Compressive Strength 
M a x i m  

Pounds Force 

7 1000 

66000 

Load 

psi 

2510 

2340 

American Asphalt & GradingIWayne Phelps (2) 

Type Fracture 
If Other 

Than Cone 

Defects in 
Specirnens/Caps 

If Any 
I > 

Tested 
BY 

RN 

RN 



Western 151 4 Gold Xush Road, C258 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 9 fax 758-1 666 Inc. 
The W-!y People 

COMPRESSIVE STRENGTH TESTS Since 1955 

L A B O R A T O R Y  R E P O R T  

L 1 

ON Roller Compacted Concrete 

2745JC249 20449 Job No 
Greiner, Inc., Southwest 27460021-10 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Client 

Lab/lnvoice No 

Project 

Location Laughlin, Nevada 

American Asphalt & Grading Arch,tect,Englneer Black & Veatch Contractor 

Source of Sample Apillway, Step #23, Sta. 15+50, Elev. 1036' 

Mixed on site NA Material Supplier Measured Slump, in 
NA Ticket Number 

11  1 1  

Measure Air  Content, % 
11  64 1 1  

Batch Size, cu. yds. Ambient Air  Temperature, O F  
4 

6" x 12" 

I1 1 1  

M i x  Identification 

Design's treng t h, psi 1750/3200 , 7 / 2 8  
No. of Specimens Molded 

days Size of Specimens 

M a x .  Size Aggregate, in. 1-1/2 Sampled B~ p. Llewellyn/WT Date 01/31/96 

Time in Mixer min.  Submitted By T. Robbins/WT Date 02/01/96 0 
hrs.  

0 

01/31/96 Date Water Added on Job, gal. 0 Authorized By K- Smith 
ASTM C39 e Test Procedure 

Remarks: Concrete Temperature 64" 

Specimen 
Marking 

I f  Any 

Date 
Tested 

02/07/96 

02/07/96 

02 / 28 / 96 

02/28/96 

Specimen 
Age in 
Days 

Corn press ive S tren e t h 
Maximi 

Pounds Force 

68000 

71000 

1 Load- 

psi 

2400 

0 25 

I f  Other Speclmens/Caps 
Than Cone 

---I--- 
Tested' 

By 

JW 

JW 

American Asphalt & Grading/Wayne Phelps ( 2 )  

t 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The W-b People 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

Type Fracture 
If Other 

Than Cone 

Client 20449 

Tested 
BY 

Defects in 
Specimens/Caps 

I f  Any 

- 2745JC249 Job No. 
27460021-9 Lab/lnvoice No. Greiner, Inc., Southwest 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Contractor American Asphalt & Grading Architect/Engineer Black & Veatch 
source of sample Spillway Step #21,  Sta. 15+00 Elev. 1032' 

Measured Slump, in. NA Mixed on site Material Supplier ~- 
It It 

Ticket Number Measure Air Content, YO NA 
I t  It 

Batch Size, cu. yds. Ambient Air Temperature, O F  70 
M i x  Identification 

Design Strength, psi 1750/3200 7 / 2 8  days Size of Specimens 6'' x 12" 

It 
4 

It 

No. of Specimens Molded 

M a x .  Size Aggregate, in. 1-1/2 Sampled B~ p LlewellydWT Date 01/30/96 

Time in Mixer 0 hrs. 0 min. Submitted By J .  Waddell/WT Date 01/31/96 

Water Added on Job, gal. 0 Authorized By K. Smith Date 01/30/96 
ASTM C39 

Test Procedure 

Concrete Temperature 68" Remarks: 

Specimen 
Marking 

I f  Any 

Date 
Tested 

02/06/96  

02/06/96 

02/27 196 

02/27 /96 

Specimen 
Age in 
Days 

7 

7 

28 

2 8  

Compressive Strength 
Maximi 

Pounds Force 

7 6000 

78000 

Load 

psi 
~~ 

2690 

2760 

- ~, 
American Asphalt & Grading/Wayne Phelps (2) 

ws 
ws 



. 

Pounds Force 

. . . . . _-_ ---I.-- ... . . . . . 

P S I  

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Qua& People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

65500 

69500 

Client 20449 

2320 

2460 

2745JC249 
Job No. 

27460021-8 Lab/lnvoice No Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Locatio 

Contractor 

Source of Sample Spillway, Step # l 9 ,  Sra. 12+50, Elev. 1028' 

Material Supplier ~- 

7 icket Number 

Batch Size, cu yds 

MIX ldentif ication 

Design Strength, psi 

M a x  Size Aggregate, in 
0 Time in Mixer 

American Asphalt & Grading Archltect,Englneer Black & Veatch 

NA 

NA 

58  

7 

Measured Slump, in 

Measure Air Content, 96 

Ambient Air Temperature, O F  

No of Specimens Molded 

Mixed on site 
II I1 

11  II 

II 11  

1750/3200 , 7 /28  days Size of Specimens 6" x 12" 

01/29/96 Sampled B~ p.  Llewellyn/WT Date 
1-112 

0 Date 01/30/96 rnin Submitted By T. Robbins/WT hrs 

01/29/96  Authorized By K- Smith Date 0 Water Added on Job, gal 

Test Procedure ASTM C39 
Remarks: Concrete Temperature 64" 

Note: Cylinder E, Field Cure 
Cylinders F & G ,  Field Bench Cure 

Tested 

Specimen 
Marking 

If Any 

A I 02/05/96  

B 

C 

D 

E 

F 

G 

02 /05 /96  

02/26/96  

02/26/96  

02  105 196 

02 /05 /96  

02/26/96 

Specimen 
Age in 
Davs 

7 

7 

28 

2 8  

7 

7 

28 I 

American Asphalt & GradingfWayne Phelps (2) 

Type Fracture 
I f  Other 

Than Cone 

Defects in 
Specimens/Caps 

I f  Any 

Tested 
BY 

ws 
ws 

ws 
ws 

t 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The QLI&@ People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

S h c e l & ~ ~ ~ ~ ~ ~ ~ ~ ~  STRENGTH TESTS ON Roller Compacted Concrete 

A 

B 

C 

D 

E 

F 

G 

2745JC249 Job No. 

02/03/96 

02/03/96 

02 /24 /96 

02/24/96  

02/03/96 

02/03/96  

02 124 196 

Greiner, Inc. Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27460021-7 

Project 

Locatio 

Contractor 

sourceof sample Spillway, Step # 1 7 ,  Sta. 13+00, Elev. 1024' 

Material Supplier _ _  
Ticket Number 

Batch Size, cu. yds. 

M i x  Identification 

Design Strength, psi 1750l3200 , 7 / 2 8  days Size of Specimens 

Max. Size Aggregate, in. 1-112 Sampled By P .  Llewellyn/WT Date 01/27/96 

Date 01/28/96 Time in Mixer 

American Asphalt & Grading Architect,Engineer Black & Veatch 

NA 

NA 

59 

7 

6" x 12"  

Measured Slump, in 

Measure Ai r  Content, % 

Ambient Air Temperature, OF 

N o .  of Specimens Molded 

Mixed on site 
11 1 1  

11  11  

11 11 

min.  Submitted By p .  L1ewellyn/WT 0 h r s .  0 

Water Added on Job, gal. 0 Authorized By K- Smith Date 01/27/96 

Test Procedure ASTM C39 

Remarks: 
Concrete Temperature 63" 
Note: Cylinder E, Field Cure 

Cylinders F & G, Field Bench Cure 

Tested I Date 

Specimen 
Marking 

If Any 

Specimen 
Age in 
Davs 

7 

7 

28 

28 

7 

7 
28 

Compressive Strength 
'Max im 

Pounds Force 

74000 

7 1500 

58000  

55500 

I Load 

psi 

2620 

2530 

2050 

1960 

Copiesto: Client/Ken Smith ( 3 )  
American Asphalt & GradingIWayne Phelps ( 2 )  0 

Type Fracture 
I f  Other 

Than Cone 

Defects i n  
Spec:mens/Caps 

I f  Any 

Tested 
BV 

CA 

CA 

CA 

CA 

t 

..... -.~ .... _ _  .. ...... . . . 



Client 

Compressive Strength 
Maximi I Load Age in  

L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The Qu- ty  People 

Since 1955 COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

2745JC249 20449 Job No. 
Greiner, Inc., Southwest 27460021-6 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 Date of Rep 

Reviewed 6 

Lab/lnvoice No. 

Type Fracture Defects in 
I f  Other Soecimens/Cam 

Proiect 

Location Laughlin, Nevada 

Contractor American Aspahlt & Grading Arch,tect,Englneer Black & Veatch 

sourceof sample Spillway, Step #16,  Sta. 15+00, Elev. 1022'  

Measured Slump, in Material Supplier -- 

Ticket Number Measure Air Content, % 

Batch Size, cu yds Ambient Air Temperature, O F  

M i x  Identification No of Specimens Molded 

Hiko Springs Wash Detention Basin (CCBD BId #3476-94) 

NA 

NA 

59 

Mixed on site 
II I1 

II II 

II It  6" x 12" 

Design Strength, psi 1750l3200 , 7 /28  days Size of Specimens 7 

P. Llewellyn/WT 01/26/96  

01/27/96  ?. Llewellyn/WT 
Sampled By Date 

Date 

1-1 1 2  M a x  Size Aggregate, in 
0 Time in Mixer min Submitted Bv 0 hrs 

K. Smith 01/26/96  
Authorized By Date 

0 Water Added on Job, gal. 

Test Procedure ASTM C39 

Remarks : 

Marking 
If Any 

A 

B 

C 

D 

E 

F 

G 

Concrete Temperature 57" 
Note: Cylinder E, Field Cure 

Cylinders F & G, Field Bench Cure 

Date 
Tested 

02/02/96  

02/02/96  

02/23  196 

02/23/96 

02/02/96  

02/02/96  

02/23/96  

Days 

7 

7 

28 

28 

7 

7 

28 

~'i 
49000 

psi I f  Any 

// I 

Tested I 

- 
American Asphalt & GradingIWayne Phelps (2 )  



Western 
Technologies Bullhead City, Arizona 86442 

The Qu&& People 

1514 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS O N  - 

Pounds Force 

86000 

87500 

124000 

120000 

L A B O R A T O R Y  R E P O R T  

PSI 

3040 

3 100 

4390 

4240 

b 
Roller Compacted Concrete 

2745JC249 Job No. Client 20449 

Greiner, Inc., Southwest Lab/lnvoice No. 27450684-11 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Locatio 

Contractor American Asphalt & Grading Architect/Englneer Black & Veatch 

Sourceof Sample Spillway, Step 6 ,  Sta. 12+00, Elev. 1002 '  

Mixed on site Material Supplier _____ 
Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi ____ 1 7 5 0 / 3 2 0 0  ,, 7 / 2 a  days Size of Specimens 6" x 12" 

M a x  Size Aggregate, in - 1 - 1 / 2  'jampled By p Llewellyn/WT Date 0 1 / 1 0 / 9 6  

NA 

NA 

6 4  

4 

Measured Slump, in 

Measure Air Content, % 

Ambient Air Temperature, O F  

NQ of Specimens Molded 

11  11 

II  I1 

It 11 

Time in Mixer 0 hrs 0 min Submitted By c s  Anderegg/WT Date 0 1 / 1 1 / 9 6  

Water Added on Job, gal. 0 Authorized By K .  Smith Date 0 1 / 1 0 / 9 6  

ASTM C39 Test Procedure 
e 

Remarks: 

Marking 
If  Any 

A 

B 

Concrete Temperature 64" 
Field Unit Weights PCF 

A = 143.7  

B = 143 .9  

C = 143 .9  

D = 1 4 3 . 6  

Date 
Tested 

01 / 17  / 9 6  

0 1 / 1 7 / 9 6  

0 2 / 0 7 / 9 6  

0 2 / 0 7 / 9 6  

Specimen 
Age in 
Days 

7 

7 

28 

28 

American Asphalt GradingIWayne Phelps (2) 

Type Fracture 
I f  Other 

Than Cone 

Defects in' 
Specimens/Caps 

ff Any 

Tested 
0 v  

JW 

JW 

JW 

JW 



.- , .  . 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Q U I @  People 
Since 1955 

151 4 Gold Rush Road, C258 

( 5 2 0 )  758-8378 fax 758-1 666 Inc. 

e COMPRESSIVE STRENGTH TESTS ON Compacted 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2 745 JC249 Job No. 
Lab/lnvoice No. 27450684-10 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) [ \ Project 
Location Laughlin, Nevada 

Contractor 

~ o u r c e o ~ ~ a m p ~ e  

Material Supplier Mix!?d On site Measured Slump, in. NA 

Ticket Number Measure Air Content, YO NA 

Batch Size, cu. yds. Ambient Air Temperature, O F  54  

M i x  Identification 

Design Strength, psi 1 7 5 0 / 3 2 0 0  / 7128 days Sizeof Specimens 6" x 12" 

Max. Size Aggregate, in. 1-1/2 Sampled B~ pa Llewellyn/WT Date 

Time in Mixer 0 hrs. 0 min. Submitted By Bowen/WT Date 

-J 

American Asphalt & Grading Architect/Engineer Black & Veatch 

Spillway, Step 5, Sta. 15+50, Elev. 1000' 

I 1  I1 

I 1  11 

I1 4 It 
No. of Specimens Molded 

01 /09 /96  

01 /10 /96  

0 Authorized By K. Smith Date 0 1  /09 /96  Water Added on Job, gal. e Test Procedure ASTM C39 

Remarks: 

Specimen 
Marking 

If Any 

Field Unit Weights PCF 

A = 143.9 

B = 143.6 

C = 144.2 

D = 143.9 

Concrete Temperature 63" 

Date 
Tested 

01/16 /96  

01 / 16/96 

02 /06 /96  

02 /06 /96  

Compressive Strenath 
Maximi Age in 

Days 11 PoundsForce 

Load- 

psi 

2250 

2090 

2760" 

2790* 

Type Fracture 
If Other 

Than Cone 

Defects in 
Specimens/Caps 

If Any 

Tested 
BY 

ws 
ws 

ws 
ws 

American Asphalt & GradingIWayne Phelps (2) 

* Does not meet specification requirements 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The W-ty People 
Smce 1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

COMPRESSIVE STRENGTH TESTS ON Compacted 

Client 20449 l o b  No. 2745 JC249 

lnc. 

Greiner, Inc. ,  Southwest Lab/lnvoice No. 27450684-9 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

Laughlin, Nevada 
Project 

Locat ion 

Type Fracture 
I f  Other 

Than Cone 

Black & Veatch Con tractor 

Source of Sample Spillway tep, Sta. 14+50, Elev. 999' 
NA Material Supplier _____ Mixed on site Measured Slump, in 

NA Ticket N um ber Measure Ai r  Content, % 

Batch Size, cu yds Ambient Air  Temperature, O f  58 

M i x  Identification No of Specimens Molded 

Design Strength, psi 

1 1  11  

I 1  I1 

11  4 11 

1750/3200 / 7/28 days Sizeof Specimen, 6 x 12 

Max Size Aggregate, in 1-1 / 2  sampled B,, p Llewellyn/WT Date 01/08/96 

Time in Mixer 0 hrs 0 min Submitted By P. Bowen/WT Date 01/09/96 

Tested Defects in 
Specimens/Caps 

If  Any I By 

Water Added on Job, gal. 0 Authorized By K *  Smith Date 01/08/96 
ASTMC39 e Test Procedure 

Pounds Force 

Remarks: Field Unit Weights PCF Concrete Temperature 64" 

A = 144.0 

B - 144.0 
C = 144.9 

D = 144.5 

psi 

Specimen Specimen 
Marking 

If Any 
Age in I Date I Days 

Tested 

01/15/96 

01/15/96 

02 /05 / 96 
02/05/96 

7 

7 

28 

28 

79000 

77000 

101500 

99500 

2790 

2720 

3590 

3520 

American Asphalt 7 Grading/Wayne Phelps (2) 

I SG 

GRElM R, INC. b 
I ws 



Western 151 4 Gold Rush Road, C258 

GFIEINER, IN. 

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

The Qudty People 
Since 1955 

COMPRESSIVE S T R E N G T H  TESTS ON 

L A B O R A T O R Y  R E P O R T  

Roller Compacted Concrete 

2745JC249 Client 20449 Job No. 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/ Invoice No. 27450684-8 

Project 

Locatio 

Contractor American Asphalt & Grading Architect/Engineer Black & Veatch 

Sourceof Sample Spillway Apron, 3rd step, Sta. 15+50, Elev. 995' 

Material Supplier MixSd on site Measured Slump, in. NA 

Measure Air  Content, % Ticket Number NA 

Batch Size, cu. yds. Ambient Air Temperature, O F  6 2  

M i x  Identification 

Design Strength, psi 1750/3200 / 7/28 days Size of Specimens 6 x 12 

Max.  Size Aggregate, in. 1-1/2 Sampled P. Llewellyn/WT 

Time in Mixer 0 hrs. min. SubmittedBy- Date 01/05/96 

II  It 

I I  I I  

4 
11 I t  

No. of Specimens Molded 

Date 01/05/96 

Water Added on Job, gal. 0 Authorized By K. Smith Date 01/05/96 

ASTMC39 Test Procedure 
* 

Remarks: 

Marking 
I f  Any 

Concrete Temperature 50" 

Field Unit Weights PCF 

A = 143.4 D = 144.0 

B = 143.3 

C = 143.5 

American Asphalt & GradingIWayne Phelps (2) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The W-ty People 

S ' n c e E b ~ ~ ~ ~ ~ ~ ~ ~ ~  STRENGTH TESTS O N  ~oller compacted concrete 

2745JC249 
Client 20449 Job No 

e 
Greiner, Inc., Southwest 27450684-7 Lab/lnvoice No 
3650 South Pointe Cir le, Suite 203 
Laughlin, Nevada 89028 

Con tractor American Asphalt & Grading Archltect/Englneer Black & Veatch 

Sourceof Sample Spillway Apron, 2nd step, Sta. 14+50, Elev.  993' 

Type Fracture 
I f  Other 

Than Cone 

Measured Slump, in. NA Mixed on site Material Supplier -- 

Tested 
By 

Defects in 
Specimens/Caps 

I f  Any 

I 1  
NA Ticket Number 

Batch Size, cu yds Ambient Air Temperature, O F  64 
Mi x I dent i f  ication 

Design Strength, psi 1750/3200 , 7/28 days Size of Specimens - 6 x 12 

11 

Measure Air Content, % 
1 1  11  

11  4 I I  

N o  of Specimens Molded 

01 /04/96 

Time in Mixer 0 hrs min SubmittedBy c. Anderegg/WT Date 0 1 /05/96 
Sampled By P. Llewellyn/WT Date 

M a x  Size Aggregate, in 1-1/2 

F 4  

Added on Job, gal. 0 Authorized By K. Smith Date 01/04/96 
ASTMC39 Test Procedure 

0 6 1996 

Remarks: 

Specimen 
Marking 

I f  Any 

Concrete Temperature 65" 

Field Unit Weights PCF 

A = 143.4 

B = 143.3 

C = 143.1 

D = 143.2 

Date 
Tested 

01/11/96 

01/ 11/96 

02/01/96 

02/01/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Compressive Strength 
Maximum Load 

Pounds Force 

74000 

74500 

107500 

109000 

psi 

2620 

2640 

3800 

3855 

'Opies to: Client/Ken Smith (3) 
American Asphalt 6 Grading/Wayne Phelps (2) 

I ws 

I TR 
GRE NER, INC. I 
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L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Wily People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Compacted 

Q lnc. 

e 
2745JC249 

Client 20449 j ob  No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27450684-6 

Date of Re 

Reviewed 

Hiko Springs Wash Detention Basin (CCBD Bid 13476-94)f \ Project 
Location Laughlin, Nevada \J 
Con tractor 

SourceofSample Spillway Apron step (3 elev. 992 ' ,  Sta. 15+50 

Material Supplier ~- 

Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 1750/3200 , 7/28 days Size of Specimens 

American Asphalt & Grading Black & Veatch 

Mixed on site Measured Slump, in NA 

NA 

63 

4 

6'' x 12" 

t I  I I  
Measure Air Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 

I I  I I  

I t  1 1  

M a x  Size Aggregate, in 1-1/2 Sampled B~ p. Llewellyn/WT Date 01/03/96 

Time in Mixer 0 hrs min Submitted By J' Waddell/WT Date 01/04/96 

Water Added on Job, gal. 0 Authorized By Smith Date 01/03/96 
ASTMC39 Test Procedure 

* 
Remarks: 

Specimen 
Marking 

I f  Any 

Field Unit Weights PCF bu-- m P  = bka 
A = 142.7 

B = 142.6 

C = 143.1 

D = 143.4 

Date 
Tested 

01/10/96 

01/ 10/96 

01/31 /96 

01/31/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Copies to: Client /Ken Smith (3) 
e 

Compressive Strength 
Max im 

Pounds Force 

57000 

58000 

94500 

95000 

, Load- 

psi 

2020 

2050 

3340 

3360 

I f  Other Specrmens/Caps 
Tested 

BY 

~_ 

JW 

JW 

TR 

TR 

American Asphalt & Grading/Wayne Phelps (2) 



Client 

Defects in 

If Any 

Strength 

Speclmens/Caps 71. I Load Type I f  Other Fracture 

Than Cone 

Western 1514 Gold Rush Road, C258 

Tested 
B Y  

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

ZSiDI 

L A B O R A T O R Y  R E P O R T  ' 

JW 

The W-ty People L I 

Since1~50MPRESS,VE STRENGTH TESTS ON Roller Compacted Concrete 

2745JC249 20449 Job No. 
27450684-12 Greiner, Inc., Southwest Lab/lnvoice No. 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

American Asphalt & Grading 

Spillway, Step 8, Sta. 15+00, Elev. 1006' 

Black & Veatch Contractor 

~ou rceo f~amp le  

Material Supplier -- Mixed on site 

Ticket Number 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 

NA 

1 1  I t  NA 
I t  I1 67 

Measured Slump, in 

Measure Air Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 4 I t  I1 

1750/3200 , 7/28 days Size of Specimens 6" x 12" 

Max Size Aggregate, in 1-1 / 2 Sampled B~ P - Llewellyn/WT Date 01/11/96 

Date 01/12/96 

0 Authorized By K - Smith Date 01/11/96 
min Submitted By L1ewellyn/WT 0 hrs 0 Time in Mixer 

Water Added on Job, gal 
ASTM C39 Test Procedure 

Remarks Concrete Temperature 64" 

Field Unit Weights PCF unable to obtain due to high winds. 

Specimen 
Marking 

I f  Any 

Date 
Tested 

01/18/96 

01/18/96 

02/08/96 

02/08/96 

Specimen 
Age in 
Days 

7 

7 

.28 

28 

Compressi 
Maxim\ 

Pounds Force 

7 1000 

69000 

96000 

100000 

American Asphalt & GradinglWayne Phelps ( 2 )  
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L A B O R A T O R Y  R E P O R T  

Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

Inc. 
The Q u ~ t y  People 

Since 1955 

COMPRESSIVE STRENGTH TESTS O N  Roller Compacted Concrete 

2745JC249 
20449 Job No 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028  

Client 

Greiner, Inc., Southwest Lab/lnvoice No 27450684-9 

Hiko Springs Wash Detention Basin (CCBD Bid # 3 4 7 6 - 9 4 )  

Laughlin, Nevada 

American Asphalt & Grading Archltect/Engineer Black & Veatch 

Proiect 

Location 

Contractor 

Sourceof Sample Spillway, 4 t h  step, Sta. 14+50, Elev. 999' 

Material Supplier -- Mixed on site Measured Slump, in NA 
NA Ticket Number Measure Air Content, % 

Batch Slze, c u  yds Ambient Air  Temperature, OF 58 

It It 

It It 

It It 
M i x  Identification No of Specimens Molded 4 

Design Strength, psi 1750 /3200  / 7 / 2 8  days Sizeof Specimens 6 x 12 

Max Size Aggregate, in 1 - 1 / 2  Sampled B,, p * Llewellyn/WT Date 0 1 / 0 8 / 9 6  

Time in Mixer 0 hrs min Submitted By P. Bowen/WT Date 0 1 / 0 9 / 9 6  

Water Added on Job, gal. 0 Authorized By K *  Smith Date 0 1 / 0 8 / 9 6  

. ASTMC39 Test Procedure 

Remarks: 

Specimen 
Marking 

I f  Any 

I 

Field Unit Weights PCF 

A = 144 .0  

Concrete Temperature 64"  

B - 144 .0  

C = 144 .9  

D = 144.5  

Date 
Tested 

0 1 / 1 5 / 9 6  

0 1 / 1 5 / 9 6  

0 2 / 0 5 / 9 6  

0 2 / 0 5 / 9 6  

Specimen 
Age in 
Days 

7 

7 

28 

28 

. Compressive Strength 
Maximum Load 

Pounds Force 

7 9 0 0 0  

7 7 0 0 0  

psi 

2790 

2720 

Type Fracture 
I f  Other 

Than Cone 

: ! \ '  

I ! !.1 

Defects in 
Specimens/Caps 

I f  Any 

Tested 
BV 

SG 

SG 

American Asphalt 7 GradingIWayne Phelps ( 2 )  
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Type Fracture 
I f  Other 

Than Cone 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The W-ty People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Defects in  
Specimens/Caps 

If Any 

2745JC249 
Job No. 

Greiner, Inc., Southwest Lab/lnvoice No. 27450685-5 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location 

Contractor American Asphalt & Grading Black & Veatch 

Source of Sample Spillway Apron, Sta. 12+81 to 14+50, elev. 990’ 

Mixed on s i t e  Measured Slump, in NA Material Supplier _____ 
11 I 1  

Ticket Number Measure Air  Content, % NA 
1 1  11 

Batch Size, cu yds Ambient Air  Temperature, O F  58 

M i x  Identification 

Design Strength, psi 1750/3200 / 7 / 2 8  days Sizeof Specimens 6” x 12” 

Max Size Aggregate, in 0 Sampled By P .  Llewellyn/WT Date 

Time in Mixer 0 h r s  0 min Submitted By T. Robbins/WT Date 

ter Added on Job,  gal 0 Authorized By K *  Smith Date 

11 I t  

No of Specimens Molded 

01/02/96 

01/03/96 

01/02/96 

ASTMC39 
8 

Test Procedure 

Remarks Unit Weights PCF Concrete Temperature 64” 

A = 142.6 

B = 142.3 

C = 142.8 

D = 142.0 

Specimen 
Marking 

I f  Any 

Date 
Tested 

01/09/96 

01 /09 /96 

0 1 /30/ 96 

01/30/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Comoressive Strength 
Max imi  

Pounds Force 

71000 

76000 

106000 

104500 

I Load- 

psi 

25 10 

2690 

3750 

3700 

American Asphalt & Grading/Wayne Phelps (2) 

Tested 
BY 

JW 

JW 

JW 

JW 



A Western 151 4 Gold Rush Road, C258 s 7.4 Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

L A B O R A T O R Y  R E P O R T  

The Q u ~ t y  People 1 1 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

2745JC249 Client 20449 j o b  No. 
Greiner, Inc., Southwest Lab/lnvoice No. 27450684-11 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

American Asphalt & Grading Architect/Engineer Black & Veatch Contractor 

Sourceof Sample Spillway, Step 6 ,  Sta. 12+00, Elev. 1002' 
NA 

NA 

64 

4 

Measured Slump, in 

Measure Air Content, YO 

Ambient Air Temperature, O F  

No of Specimens Molded 

Mixed on site Material Supplier -- 

Ticket Number 

Batch Size, cu yds 

MIX Identification 

1750/3200 7 /28  days Size of Specimens 6'' x 12" Design Strength, psi 

M a x  Size Aggregate, in I 1-112 Sampled B~ p .  Llewellyn/WT Date 01/10/96 

I I  II 

I 1  II 

II 11 

Time in Mixer 0 hrs 0 ,  min Submitted By c -  Anderegg/WT Date 01/11/96 

Water Added on Job, gal. 0 Authorized By K .  Smith Date 01/10/96 
ASTM C39 a Test Procedure 

Concrete Temperature 64" 
Field Unit Weights PCF 

A = 143.7 C = 143.9 

B = 143.9 D = 143.6 

Remarks: 

Specimen 
Marking 

I f  Any 

Date 
Tested 

01/  17/96 

01/17/96 

02/07/96 

02/07/96 

Specimen 
Age in 
Days 

7 

7 

28  

28 

Compressive Strength 
Maximi 

Pounds Force 

86000 

87500 

Load 

psi 

3040 

3100 

American Asphalt & GradinglWayne Phelps (2) 

Type Fracture 
I f  Other 

Than Cone 

Defects in 
Specimens/Caps 

I f  Any 

Tested 
BY 

JW 

JW 
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1 
Compressive Strength Defects in 

Specimens/Caps Tested BY I f  Other 
Maximum Load 

Pounds Force Than Cone If Any 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Qualdty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Since 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted ‘OnCrete 

-1 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Type Fracture 

2745 JC249 Job No. 

Lab/lnvoice No. 27450684-10 
Date of Report 01/17/96 

01 / 16/96 

01/16/96 

Reviewed By 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) Project 
Location Laughlin, Nevada 

Contractor 

~ou rceo f~amp le  Spillway, Step 5 ,  Sta. 15+50, Elev. 1000’ 
American Asphalt & Grading Archltect,Engineer Black & Veatch 

7 

7 

Material Supplier Mix!?d On site Measured Slump, in. NA 
II  NA I 1  

Ticket Number Measure Air Content, % 
11 I I  

Batch Size, cu. yds. Ambient Air Temperature, O F  54 
11 4 

6” x 12” 

1 1  
M i x  Identification 

Design Strength, psi 1750/3200 / 7 / 2 8  days Size of Specimens 

M a x  Size Aggregate, in 1-1/2 Sampled B,, p - Llewellyn/WT Date 

No of Specimens Molded 

0 1 /09/96 

Time in Mixer 0 hrs 0 min Submitted By p.  Bowen/WT Date 01/10/96 

.Water Added on job,  gal 0 Authorized By K Smith Date 01/09/96  
Test Procedure ASTM C39 

Remarks Field Unit Weights PCF TmP ~ (-%*C 

A = 143.9 

B = 143.6 

C = 144 .2  

D = 143.9 
r 

Specimen Specimen 
Marking 

If Any 
Age in I Date I Days Tested 

A 

B 

I C I 02/06/96  1 28 

63500 

59000 

2250 

2090 

Copies to: 



S,Z@5 
MPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

2745JC249 
27450684-3 

Job No Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 Lab/lnvoice No 
Laughlin, Nevada 89028 

Prolect 

Locatio 

Contractor Architect/Engineer 
Top of spillway, Sta. 11+36.5 to 17+13.5 

Source of Sample 

American Asphalt & Grading NA iM a t e r i a I S u pp I I e r 

Mixed on site NA Ticket Number 

48 Batch Size cu yds 
4 

*\41\ identification 

Measured Slump, in 

Measure Air Content, YO 

Ambient Air  Temperature, O F  

No of Specimens Molded 

II II 

11  I1 

6 x 12 
days Size of Specimens 

1750/3200 , 7 /28  
Design Stren.gth. psi 

1 J .  Waddell/WT 
h l a x  Size Aggregate, in SampledBy- ~ ~- ~ 

0 0 I. n u v u l l l s l  w I 
Time in Mixer hrs min Submitted By Date 

ter Added on Job. gal Authorized By Date 
0 K. Smith 12/20/95  

est Procedure 

Remarks : 

Concrete Temperature 62" 
A = 135.1 
B = 141.3 
C = 137.5 
D = 139.5 

(Field Unit Weights PCF) 

,\lark in g 

i 
# A  

B 

: c  
D 

I 

Date 
Tested 

12 /27 /95  
12/27/95  

01/ 17/96 

01/17/96  

Specimen 
Age in 
Daw 

7 

7 

28 

28 

(.ornpressive Strength 
Maximi 

Pounds Force 

31000 

56000 

64500 

66000 

Load 

PS' 

1 loo* 
1980* 

2280" 

2340* 

American Asphalt & GradingIWayne Phelps (2) 
* Does not meet specification 

Detects in  Type Fracture 
I f  Other Specimens/'Caps 

Than Cone It Any 

Voids in 
sample 

Tested 
BY 

J H  

J H  

J W  

JW 



... _. ,-_.... ........... ........- L.,. . 

Western 
Technologies Bullhead City, Arizona 86442 

1 5 1  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
L A B O R A T O R Y  REPORT.  

The QU_ality Since 1955 People 3 
COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Job No 2745JC249 20449 

Greiner, Inc., Southwest 27450684-2 3650 South Pointe Ci---le, Suite 203 Lab/lnvoice No. 
Laughlin, Nevada 89028 

Proiect 

Location Laughlin, Nevada 

Hiko Springs Wash Detention Basin (CCBD Bid #347 

Black & Veatch American Asphalt & Grading 

Top of spillway, Sta. 11+36.5 to 17+13.5 
ArchitecUEngineer Contractor 

Source of Sample 

luaterial Supplier American Asphalt &i Grading Measured Slump, in, NA 

NA T ic  ket Number Mixed on site 1 
Measure Air  Content, % 

II 11  
Batch Size, cu. yds. Ambient Air  Temperature, OF 48 

$ 1  4 

6 x 12 

I1 
rU I \ I dent if I ca t i o n 

Design Strength, psi 1750/3200 , 

No of Specimens Molded 

7'28 days Size of Specimens 

12/19/95 
Date ~ L l a x  Size Aggregate, in. 1 sampled By J. Wadde ll/WT 

Ke i l ia  r ks : 

Concrete Temperature 56" 

~ 

I Specimen 
hfarking 

I " 

I 
A 

B 

C 

D 

e====== 

Date 
les ted  

1 2  /26/  95 

12/26/95 

01/16/96 

01/16/96  

Specimen 
Age in 
Davs 

7 

7 

2 8  

2 8  

Copies to.  Client/Ken Smith (3) 

Commessive Streneth 
Max imi  

Pounds Force 

77500 
78000 

99000 

LO3500 

I Load" 

Psi 

2740 

2760 

3500 

3660 

American A s p h a l t  6 GradingIWayne P h e l p s  ( 2 )  

~- 

Type Fracture 
I f  Other 

Than Cone 

Detects in  
Specimens.:Caps 

I t  4ny 

Tested 
BY 

TR 

TR 

ws 
ws 

. . . . . . . . . . . . . .  ............ ....... .. - ... .... ... 
..... ... -- ... 
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>r,ecirnen 
hlarkrng 

I " An' 

i 
A -  

B . 

C 

D 

I 

L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Compressive Strength 
Maxtmum Load Detects in Tested Date Specimen 31- Tvpe Fracture 

Spec:mens.'Caps BY Age in If Other Tesied 
Davs Pounds Force Than Cone I t  A n y  

12/26/95 8 83000 2940 TR 

12/26/95 8 76000 2690 TR 

01 /15/96 28 102000 3610 SG 

SG 01/ 15/96 28 
, -. 

, :-, . . 
..a> 

99000 3500 
.i;'.;% <yd>,&-d.i*.- . '1.. {-; ..:.:. 

,:;;;$./ 1 2  j ; ' Y I ]  

' \  

-+-=::./ 
-.).-* ~. - -  

. a . I  : (1 ?r.p I 

1 

2745JC249 
20449 Job No 
Greiner, Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laugh l in ,  Nevada 89028 

( Iienl 

Project 

Locatto 

Contra 

Source of Sample Scour Hole,  E lev .  979, Sta. 12+50 t o  16+00 

Material Supplier Mixed on s i t e  

T icke t Nun? ber 

Batch Size, cu yds 

NA 
Measured Slump, in 

I1 I t  EA 
Measure Ai r  Content, % 

Ambient Air  Temperature, O F  55 
11 11 

11 11 4 
Mi\ Identification 

Design Strength, psi 1750/3200 ./I 'jZ8 days Size of Specimens 

No of Specimens Molded 
6 x 12 

J. Waddell/WT 12/18/95 
Sampled By Date Xlax Size Aggregate. in .  1 

12/19/95 

K. Smith 12/18/95 
hrs min SubmittedBy '* Aneregg/WT Date 

Date 

Time in  Mixer 0 

ter Added on Job, gal 0 Authorized By e Test Procedure ASTM C39 

K e 111 il r k s 

Concre te  Temperature  65" 



' .. ...,. -.- .... I . . - . ~ ..-.,. . ,-. ....-.--- ...... .-u-.UI.-r..LI.rC--, -. '- - 

Pounds Force 

L A B O R A T O R Y  REPORT 

1514 Gold Rush Road, C258 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 

The W-ty People 

psi 

Smce 1955 
COMPRESSIVE STRENGTH TESTS ON Compacted\ 'OnCrete 

2745JC249 Client 20449 job No 
27460021-4 Lab/lnvoice No Grefner, Inc., Southwest 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid#3476-94) Project 

Location Laughlin, Nevada 

Contractor 

Sourceof sample 

Material Supplier -- Mixed an site Measured Slump, in NA 

NA Ticket Number 

Batch Size, cu yds Ambient Air Temperature, O F  52 

M i x  identification 

American Aspahlt & Grading Archltect/Englneer Black & Veatch 

Spillway, Step 11, Sta. 13+00, Elev.  1012' 

11 It 

Measure Air Content, % 
I t  It 

11 7 11 

No of Specimens Molded 

94000 

93000 

34000* 

43500* 

Design Strength, psi 1750/3200 / 7128 days Size of Specimens 6" x 12" 

Max Size Aggregate, in. 1-112 Sampled B~ LlewellydWT Date 01 /18/96  

0 hrs 0 Date 01/19/96 min Submitted By c *  Anderegg/WT Time in Mixer 

Water Added on Job, gal 0 Authorized By K *  Smith Date O l /  18/96 
Test Procedure ASTM C39 e 

1910 

1870 

1200 

1540 

Remarks 

Specimen 
Marking 

If Any 

Date 
Tested 

01 125196 

01/25/96  

02/15/96  

021 15/96 

01 125196 

01/25/96 

02/15/96  

Specimen 
Age in 
Days 

7 
7 

28  

28 

7 
7 

28 

American Asphalt & Grading/Wayne Phelps (2) 

* Does not meet specification requirements 

If Other Specimens/Caps Tested 
BY 

PL 

PL 

PL 

PL 



LABORATORY REPORT 

Western 
Technologies Bullhead Clty, Arizona 86442 

The m-ty People 
Smce 1955 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

COMPRESSIVE STRENGTH TESTS ON Compacted 
2745JC249, 

27460021-3 
Client 20449 j o b  No. 

Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) Project 

Location 

Contractor 

~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ l ~  

Material Supplier -- 
Ticket Number 

Batch Size, cu. yds. 

M i x  identification 

Design Strength, psi 

Max. Size Aggregate, in. 1 -1 /2  Sampled By P. Llewellyn/WT Date 

rnin. Submitted By J. WaddellIWT Date Time in Mixer 

American Asphalt & Grading Architect,Engineer Black & Veatch 

Spillway, Step \lo Sta. 124-00, Elev. 10.12' 

Mixed on site NA 

NA 

58 
4 

Measured Slump, in. 

Measure Air Content, % 

Ambient Air Temperature, O F  

No. of Specimens Molded 

11 11 

I1 11 

I t  II 

1750/3200 , 7 /28  days Size of Specimens 6" x 12" 

01 / 17/96 

01/ 18/96  0 hrs. 0 

01 /1? /96  Authorized By K* Smith Date 0 Water Added on Job, gal. 

Test Procedure ASTM C39 0 
Concrete Temperature 65" 

Note: Cylinders E, F, & G are field cured specimens 
Remarks: 

Specimen 
Marking 

If Any 

Date 
Tested 

01 /24/96  

0 1 /24/96  

02/  14/96 

02/14/96  

0 1 /24 /96  

01/24/96 

02/14/96  

Specimen 
Age in 
Days 

7 

7 

28 

28 

7 
7 
28 

Compressive Strength 
Maximi 

Pounds Force 

61500 

64500 

42000 

55000 

I Load- 

psi 

' 2180 

2280 

1490 

1950 

I f  Other SpecimensKaps Tested 
BY 

JW 

JW 

JW 

3w 

- 

American Asphalt & Grading/Wayne P h e l p s  (2) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ h )  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

inc. 

01/12/96 

01/ 12/96 

02/02/96 

02/02/96 

2745JC249 Client 20449 Job No. 

Greiner, Inc., Southwest: 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27450684-8 

7 65000 

7 60500 

28 

28 

Contractor American Asphalt & Grading Architect/Engineer Black & Veatch 

Sourceof Sample Spillway Apron, 3rd step, Sta. 15+50, Elev. 995' 

Material Supplier M i x e d  On site Measured Slump, in. NA 
11  

Measure Air Content, YO Ticket Number NA 11 

I1 
Batch Size, cu. yds. 'I Ambient Air Temperature, O F  62 

II II  
M i x I den t i  f i ca t i o n 

Design Strength, psi 1750/3200 / 7/28 days Size of Specimens 6 x 1 2  

No. of Specimens Molded 4 

M a x .  Size Aggregate, in. 1 -1 /2  Sampled B~ P. Llewellyn/WT Date 01/05/96 

0 Authorized By K. Smith Date 01/05/96 Water Added on Job, gal. 

Test Procedure ASTMC39 

Remarks : 

Marking 
If Any 

Concrete Temperature 50" 

Field Unit Weights PCF 

A = 143.4 

B = 143.3 

C = 143.5 

D = 144.0 

Compressive Strength 

Pounds Force Than Cone 

2300 

2140 

American Asphalt & Grading/Wayne Phelps (2) 

Defects in 
Specirnens/Caps 

I f  Any 

Tested 
BY 

ws 
ws 



Western 151 4 Gold Rush Road, C258 

L 

Client 

01/11/96 

01/11/96 

02/01 /96 

Techno[ogies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

7 74000 

7 74500 
28 

I L A B O R A T O R Y  R E P O R T  

The Quality People 1 
S K 1 9 5 5  

COMPRESSIVE STRENGTH TESTS ON Compacted 

20449 2745 JC249 
Job No. 

Greiner, Inc., Southwest 27450684-7 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No 

Proiect 

Locatio 

Contractor American Asphalt: & Grading Archltect,Englneer Black & Veatch 

Sourceof Sample Spillway Apron, 2nd step, Sta. 14+50, Elev. 993' 

Material Supplier ~- Mixed on site Measured Slump, in NA 

NA Ticket Number 

Batch Size. cu yds Ambient Air Temperature, O F  64 
M i x  Identification 

Design Strength, psi 1750/3200 , 7/28 days Size of Specimens 6 x 12 

0 1 /04 /96 M a x  Size Aggregate, in 1-1/2 Sampled B~ p .  Llewellyn/WT Date 

Time in Mixer 0 hrs min SubrnittedBy c. Anderegg/WT Date 01 /05/96 

It It 

Measure Air Content, % 
It I1 

1 1  4 1 1  

No of Specimens Molded 

Water Added on Job, gal. 0 Authorized By  K -  Smith Date 01/04/96 

Test Procedure ASTMC39 

Remarks : 

Marking 
I f  Any 

A 

l o  
C 

D 

Concrete Temperature 65" 

Field Unit Weights PCF 

A = 143.4 D = 143.2 

B = 143.3 

C = 143.1 

Compressive Strength 

Pounds Force 
I I 1  

I7 

I Load- 

PSI 

2620 

2640 

American Asphalt & GradingIWayne Phelps  (2) 

Specimens/Caps I f  Other 
Tested 

By 

ws 
ws 



~~ 

L A B O R A T O R Y  R E P O R T  

Western 1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted 

inc. 

Compressive Strength 
Maximum Load 

Pounds Force 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Defects in 
Specimens/Caps 

I f  Any 

2745JC249 
Job No. 
Lab/lnvoice No. 27450684-6 

Date of Re 

Reviewed 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94)/  \ 
Laughlin, Nevada 

American Asphalt & Grading Arch,tect/Eng,neer 

Spillway Apron step @ elev. 9 9 2 ' ,  Sta. 15+50 

Project 

Locat ion \J 
Con tractor 

Source of Sample 

Black & Veatch 

Mixed on site Measured Slump, in. NA Material Supplier -- 
NA 

63 

4 

6" x 12" 

I1 It 
Ticket Number 

Batch Size, cu yds 

MIX Identification 

Design Strength, psi 1750/3200 7 / 2 8  days Size of Specimens - 

Measure Air Content, % 

Ambient Air TemperdtJre, O F  

No of Specimens Molded 

II 11 

I t  I1  

M a x  Size Aggregate, in 1-1/2 Sampled B~ Llewellyn/WT Date 01/03/96  

Time in Mixer 0 hrs 0 min Submitted By J . Waddell/WT Date 01/04/96  

Water Added on Job, gal. 0 Authorized By K. Smith Date 01/03/96 * Test Procedure AS TMC 3 9 
Remarks: Field Unit Weights PCF 

A = 142.7 

B = 142.6 

C = 143.1 

D = 143.4 

Specimen 
Marking 

Specimen 
Age in 

Date I Days 
Tested 

01/10/96  

01/10/96  

01 /31 /96  

01/31/96  

7 

7 

28 

2 8  

57000 

58000 

2020 

2050 

Tested 
BY 

JW 

JW 

American Asphalt & GradingIWayne Phelps (2) 



Western 151 4 Gold Rush Road, C258 

Type Fracture 
If  Other 

Than Cone 

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 .fax 758-1 666 Inc. 

Defects in 
Specimens/Caps 

I f  Any 

L A B O R A T O R Y  R E P O R T  . 

Roller Compacted Concrete 

lob No. 2745JC249 

Pounds Force 

T h e Q u a l i e R E S S I V E  S T R E N G T H  TESTS ON 
Since 1955 

0449 

psi 

2 

Greiner, Inc., Southwest 27450685-5 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No 

Project 

Location 

Contractor 

Source of Sample 

NA Material Supplier -- 
Ticket Number Measure Air  Content, % NA 

Batch Size, cu yds Ambient Air Temperature, O F  58 

American Asphalt & Grading 

Spillway Apron, Sta. 12+81 to 14+50, elev. 990' 

Mixed on site 

Black & Veatch Arch i tec t/  Engineer 

Measured Slump, in 
It 11  

II II 

II 11 

M i x  lden t i f  ication No of Specimens Molded 4 

JW 

, JW 

6" x 12" Design Strength, psi 1750/3200 / 7/28 days Size of Specimens 

M a x  Size Aggregdte, in. 0 Sampled By P. Llewellyn/WT Date 01 /02/96 

Time in Mixer 0 hrs. 0 Date 01 /03/96 min. Submitted By T* Robbins/WT 

Water Added on Job, gal. 0 Authorized By K *  Smith Date 01 /02/96 
Test Procedure ASTMC39 

Remarks. Unit Weights PCF Concrete Temperature 64" 

A = 142.6 

B = 142.3 

C = 142.8 

D = 142.0 

Specimen 
Marking 1 ' I f  Any 

Date 
Tested 

01/09/96 

01 /09/96 

0 1 / 30/96 
01/30/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

7 1000 

76000 

25 10 

2690 

CoPiesto: Client/Ken Smith ( 3 )  e American Asphalt & Grading/Wayne Phelps (2) 

Tested 
B Y  

I I 

# 



. --- .. .. . 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Quamty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Since 1955 

COMPRESSIVE STRENGTH TESTS O N  Roller Corn acted' ConCrete 
2745JC249 

Client 20449 Job No 
Greiner, Inc., Southwest 27450632-20 
3650 South Pointe Cir-'.e, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) Project 

Location Laughlin, Nevada 

Contractor American Asphalt & Grading Black & Veatch 

s~~~~~~~~~~~~~ 
Material Supplier -- 

Scour Hole, Sta. 12+50, elev. 973' Bid C21 

Mixed on site NA Measured SlumD. in. 
11 11 

Ticket Number Measure Air Content, % NA 

66 I1  I1 

Batch Size, cu. yds. Ambient Air Temperature, O F  
I1 I 1  

'Mix Identification No. of Specimens Molded 4 

Design Strength, psi 1750/3200 , 7/28 days Size of Specimens 6 x 12 

M a x  Size Aggregate, In 1 Sampled By J WaddelUWT Date 12/13/95 

Time in Mixer 0 hrs min SubrnittedBy c. Date 12/14/95 

ter Added on I ob, gal 0 Authorized By K Smith Date 12/13/95 4E 
Test Procedure 

Remarks: 

Concrete Temperature 69" 

Marking 

A 

B 

D 

Date 
Tested 

12/ 20195 

12/20 J95 

01/10/96 

01 / 10/96 

Specimen 

Davs 
Age tfl  

7 

7 

28 

28 

Compressive Strength 
Max imi  

Pounds Force 

59000 

60500 

107000 

1 1  1000 

Load 

PSI 

2090 

2140 

3780 

3930 

CoPles to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

If Other SpecrmensiCaps 
Tested 

Bv 

TR 

TR 

JW 

JW 



Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 

The@@@@@PhESSIVE STRENGTH TESTS ON 

20449 Job No 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Roller Compacted Concrete 
2745JC249 

lnc. 

Since 1955 

Greiner, Inc., Southwest 27450632-19 Lab/lnvoice No 

Proiect Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) ".- 
Location Laughlin, Nevada 

American Asphalt & Grading Contractor - 

Source of Sample Scour Hole, Elev. 966,kenc 

Material Supplier Measured Slump, in 

Ticket Number 

Batch Size. cu yds 

Black & Veatch 

Mixed on site NA 
I t  I t  NA 

68 
Measure Air  Content, YO 

Ambient Air Temperature, O F  
11  I 1  

I1 tI 4  mix Identification 

Design Strength, psi  1750/3200 , 7/28 days Size of Specimens 6 x 12 
No. of Specimens Molded 

12/12/95 

12/13/95 

12/12/95 

M a l  Size Aggregate, in 1-1/2 Sampled By P. Llewellyn/WT Date 

min Submitted By c *  Myers/WT Date Time in Mixer 

Authorized By K. Smith Date 

0 

0 
hrs 0 

\%'ater Added on Job, gal 

s t  Procedure 

Concrete Temperature 70" 

Specimen I ,\lark t ng 

I 
I " 

Date 
Tested 

12/19/95 

12/19/95 

01/09/96 

01/09/96 

Specimen 
Age in  
Days 

7 

7 

28 

28 

CornDressive StrenPth 
Max im 

Pounds Force 

62000 

65000 

96000 

99000 

' Load- 

PSI 
-~ 

2190 

2300 

3400 

3500 

@o!Jles to Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 

If Other SpectrnensiCaps 

I 
Tested 

BY 

TR 

TR 

JW 

JW 
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L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The QuaJty People 

Since 1955 

COMPRESSIVE STRENGTH TESTS ON Compacted 'OnCrete 

2745 JC249 Job No Client 20449 
Greiner, Tnc., Southwest 27450684-4 3650 South P o i n t e  C i r c l e ,  S u i t e  203 Lab/lnvoice No 

Lauqhl in ,  Nevada 89028 Date of Rep0 

Reviewed By 
Hiko Spr ings  Wash D e t e n t i o n  Bas in  (CCBD Bid W3476-94) 

Laughl in ,  Nevada 
Project 

Location 

Black & Veatch American Asphal t  & Grading 
Contractor ArchitecVEngineer 

Ainerican Asphal t  & Grading ,  on s i t e ,  ba t ch  p l a n t  
Source of Sample 

Material Supplier American Asphal t  6 Grading Measured Slump, in NA 

NA Ticket Number 

51 Batch Size, cu yds 

4 Mi x I dent i f  icat i on 

Design Strength, psi 

Measure A i r  Content, % 

Ambient Air  Temperature, O F  

No of Specimens Molded 
7/28  6 x 12 

Mixed on s i t e  
I 1  It 

11 I1 

days Size of Specimens 
17501 3200 

12/21/95  
Date 

1 J .  Waddell/WT ,Max Size Aggregate, in Sampled By 
12/.22/95 

0 K. Smith 12/21  /95 
Date 

ter Added on Job, gal. Authorized By Date 

0 0 T .  Robbins/WT Time in Mixer hrs min. Submitted By 

Test Procedure ASTM C39 

Remarks: 

hlark  I n g 

7 

F i e l d  Unit  Weights PCF 
Concrete  Temperature 62" 

A = 145.2 

B = 146.1 

C = 143.7 

D = 148.2 

Date 
Tested 

12 1281 95 

12/28/95 

01/18/96  

01/18/96 

Compressive Strength 

Specirnensi'Caps 
Than Cone Days 11 Pounds Force 

64000 

78000 

2260 

2760 

Copies to. Cl ien t fKen  Smith (3)  
American Asphal t  & GradingfWayne Phe lps  ( 2 )  

Tested 
BY 

J W  

J W  



. . . . . . . . .  -& ... . . . . . .  -...... . . .  ._-.-.- u- .... .-?..-.--.- . 

Compressive Strength 
M a x i m i  Load 

L A B O R A T O R Y  R E P O R T  

Western 151 4 Gold R u s h  Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arlzona 86442 

The Q u ~ t y  People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Tested Defects in 

SpecirnensiCaps BY Than Cone I t  Any 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

Voids in 
sample 

2745 JC249 

27450684-3 
job No. 

Lab/lnvoice No. 

J H  

J H  

L oca t I on Laughlin, Nevada -4 
Black & Veatch American Asphalt & Grading 

ArchitecUEneinePr Con tractor 
_ L I  

Top of spillway, Sta. 11+36.5 to 17+13:5 Source of Sample 

Measured Slump, in. NA American Asphalt & Grading 

Mixed on site 
Material Supplier - 
Ticket Nurn ber Measure Air Content, YO NA 

II 
48 I1 

Batch Size, cu. yds. Ambient Air Temperature, O F  
I1 II 4 &Vi\ Identification 

Design Strength, psi 1750/3200 , 7/28 days Size of Specimens 6 x 12 
No of Specimens Molded 

12/ 20/95 
Date 

1 J. WaddellfWT !Max. Size Aggregate, in.  Sampled By 
n n 
U U T. Robbins/WT 12/21/95 

0 K .  Smith 12/20/95  
hrs min.  Submitted By Date 

Date 

Time in Mixer 

ter Added on Job, gal. Authorized By 

Test Procedure 

Re marks : 

Concrete Temperature 62" 
= 135.1 

B = 141.3 
C = 137.5 

(Field Unit Weights PCF) 

D = 139.5 

Tested 

Specimen 
hlark i ng 

I 1  Ant 

! A  

' B  

I C  

D 

1 2  / 27 /95 

12/27/95 

01/17/96 

01/17/96 

&'S ( 1  Pounds Force 

31000 

56000 

%1*0* 

1980 

American Asphalt & GradingIWayne Phelps (2) 
* Does not meet specification 

. -. .. _. .......... .. .. .... - 
~ 

..................... . -  . . . . . . . . .  . . .  



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Q U I &  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
COMPRESSIVE STRENGTH TESTS O N  Roller Compacted Concrete 

Compressive Strength 
i Load 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

Tested Detects in 

Specimens Caps I By Than Cone I t  Any 

2745JC249 Job No. 
Lab/lnvoice No. 27450684-2 

Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

American Asphalt & Grading 
Top o f  spillway, Sta. 11+36.5 to 17+13.5 

Black & Veatch Arch itect/E ng i neer Contractor 

source of Sample 

Material Supplier American Aspha1t ' Grading Measured Slump, ~ n ,  NA 

Ticket Number Mixed on site Measure Air  Content, % NA 

48 Batch Size, cu vds 

4 Mi x I dent i f  i ca t i on 

11  11 

Ambient Air Temperature, O F  

No of Specimens Molded 
11  1 1  

Design Strength, psi 1750/3200 , 7 / 2 8  days Size of Specimens 6 x 12 

12/19/95 
Date 

J. Waddell/WT Sampled By 
M a x  Size Aggregate, in. 1 

12/20/95 

12/19/95 
Date T. Robbins/WT 

Authorized By K. Smith Date 

min Submitted By 
0 

0 
hrs 

0 Time in Mixer 

l a t e r  Added on Job, gal 8 Test Procedure ASTM C39 
Ke m J. r k s : 

Concrete Temperature 56" 

Tested 

Specimen 
htarking 

It An\ 

12/26/95 \ 
A 

12/ 26 /95 

01/16/96 

01/16/96 

Specimen 
Age in 
Davs 

7 

7 
28 

28 

M a x i m i  

Pounds Force 

77500 

78000 

2740 

2760 
I TR 

Copies to Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps ( 2 )  



. .. . . . . . , , . . . . .. ~ ..... _.a..._..,-... _. , ,__.._&_. .. &..". ..._ -.>..:. ......- -.-- --.. -*-'--A --- 

I 

L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Quuty People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 

COMPRESSIVE STRENGTH TESTS ON Roller Compacted Concrete 

Client 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2745JC249 

27450 684-1 
Job No. 

Lab/lnvoice No. 

Project 

Location Laughlin, Nevada 

Contractor 

Source of Sample Scour Hole, Elev. 979,  Sta. 12+50 to 16+00 

Material Supplier Mixed on site 

Ticket Number 

Batch Size. cu yds 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

American Asphalt & Grading Archltect,Englneer Black & h d c h  

NA 
Measured Slump, in .  

11 11 NA 
Measure Air Content, % 

Ambient Air Temperature, O F  55 
11  11 

I t  I t  4 
I ~ I X  Identification 

Design Strength, psi 1750/3200 ! 7 / 2 8  days Size of Specimens 

No of Specimens Molded 
6 x 12 

J. SJaddell/WT 12/18/95  

12/19/95 

K. Smith 12/  18 /95  

Sampled By Date 

hrs min SubmittedBy Aneregg/WT Date 

Authorized By Date 

#Max Size Aggregate, in 1 

Time in Mixer 0 

0 ater Added on job, gal 

Test Procedure ASTM C39 

Kenlarks. 

Concrete Temperature 65" 

Specimen 
Marking 

I t  An \  

I 
! A 

B 

! C 

D 

Date 
Tested 

12/26/95  

12/26/95  

01/15/96  

01/15/96  

Specimen 
Age in 
Davs 

8 

8 

28 

28 

ComDressive Streneth 
MaximL 

Pounds Force 

83000 

76000 

Load- 

PSI 
~~ - 

2940 

2690 

. .  
Copies American Asphalt & Grading/Wayne Phelps ( 2 )  

Type Fracture 
I f  Other 

Than Cone 

Defects in 
Specimens .'Caps 

It Any 
Tested 

B Y  

TR 

TR 



151  4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  Western 
(520) 758-8378 fax 758-1 666 

TheQ@O&t@IRESSlVE STRENGTH TESTS ON 
Inc. 

20449 Job No 
Greiner, Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laughl in ,  Nevada 89028 

Technologies Bullhead City, Arizona 86442 

Compacted Concrete 

2 745 JC249 Since 1955 

27450632-22 Lab/invoice No 

Hiko Spr ings  Wash D e t e n t i o n  Bas in  (CCBD Bid #3476-94) Proiect 
Locat ion Laughl in ,  Nevada 

Contractor American Asphal t  & Grading  Black  & Veatch 

Sourceofsample Scour h o l e  e l e v .  975, S t a .  12+50 to 16+00 

Material Supplier 

Ticket Number 

NA 

NA 
Measured Slump, in 

Measure Air Content, YO 

Mixed on s i t e  
I1 I 1  

I1 I 1  
Batch Size. cu yds 

M i x  identification 

Design Strength, psi 1750/3200 7 /28  

Ambient Air Temperature, OF55 
4 

6 x 12 

I1 11 

No of Specimens Molded 

days Size of Specimens 
J.  Waddell/WT 12/15/95  

Sampled By Date 

hrs min Submitted By Andersgg/WT Date 

Authorized By Date 

M a x  Size Aggregate, in 1 

Time in Mixer 0 1 2  /-16 / 95 

K. Smith 12/15/95  0 Il'ater Added on Job, gal 

s t  Procedure 

Concre te  Temperature  65" 

Marking 
I t  Any 

l 

! C 

D 

Date 
Tested 

12 /22 /95  

12/22/95  

01/12/96 

01/12/96  

ient/Ken Sm 

Spect men 
Age in 
Days 

7 

7 

28 

28  

:h ( 3 )  

Compressive Streneth 
M a x i m  

Pounds Force 

58000 

63000 

I Load- 

psi  
~ 

2050 

2230 

C 
piest0 American Asphal t  & Grading/Wayne Phe lps  ( 2 )  c 

Type Fracture 
I f  Other 

Than Cone 

Detects in 
Specimensl'Caps 

If Any 

Tested 
BV 

JW 

J W  



r 1 

1 12/21/95 

151 4 Gold Rush Road, C258 L A B  0 R A T  0 RY R E P  0 R T  Western 

TheW&RrwTbe~ssiv~ STRENGTH TESTS ON 
Inc. 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 

Roller Compacted Concrete 
Since 1955 

2745JC249 
20449 Job No 
Greiner, Inc., Southwest Lab/lnvoice No 27450632- 21 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Contractor American Asphalt & Grading Archltect,Englneer Black & Veatch 

Sourceofsample 

Material Supplier . 
S O O U ~  Hole, Sta. 12+50 to 16+75, elev. 986' 

American Asphalt 6 Grading Measured Slump, In NA 

7 60500 

NA 

o F  70 
Measure Air  Content, % 

Ambient Air  Temperature, 

No of Specimens Molded 

Ticket Number-- Mixed on site 

Batch Size. cu yJs 

Vi\ Identification 
Design Strength, psi 1750/ 3200 

11 I1  

4 

6 x 12 

11 I1  

7/28 days Size of Specimens 
J. Waddell/WT 12/ 14/95 

12/15/95 

K. Smith 12/14/95 

Sampled By Date 

hrs min SubmittedBy c. Anderegg/WT Date 

Authorized By Date 

\ lax  Size Aggregate, in 1 

0 Time in Mixer 

\I ater Added on Job, gal 0 

s t  Procedure 

Concrete Temperature 69" 
e 

lie m J. r k s 

Days Pounds Force PSI Than Cone II Any 

1 

A 

B 

2020 

2140 

I I 

Client/Ken Smith (3) 
American Asphalt & GradingIWayne Phelps (2) a Pies to 

. 



1514 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

(520) 758-8378 fax 758-1 666 

TheQ!&&hkESSIVE STRENGTH TESTS O N  

20449 Job No 
Greiner, IIIC., Southwest 27450632-20 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Roller Compacted Concrete 
Since 1955 2745 JC249 

Lab/lnvoice No 

Project 

Location Laughlin, Nevada 

Contractor American Asphalt & Grading Architect,Englneer Black & Veatch 
~ , ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ l ~  Scour Hole, Sta. 12+50, elev. 973'  Bid #21 

Hiko Springs Wash Detention Basin (CCBD Bid (13476-94) 

Measured Slump, in. NA Mixed on site Material Supplier -- 
I t  11 

Ticket Number Measure Air Content, YO NA 

Batch Size, cu yds Ambient Air Temperature, O F  66 
11  It 

II It 

(Mi\ identification No of Specimens Molded 4 
6 x 12 day5 Size of Specimens 

1750/3200 7/28 
Design Strength, psi 

Time in Mixer 0 hrs. min. Submitted& c* Myers/WT 
12 /13 /95  Authorized By K -  Smith Date \I ater Added on Job, gal 0 

s t  Procedure 

fieiiiarks 

Concrete Temperature 69" 

h l a  rk I n g Date 
Tested 

12/  20 / 95 

12/20/95  
01/10/90  

01/10/96  

Compressive Streneth 

Pounds Force 

7 // 59000 

28 ' I1 60500 

Load- 

PSI 
~ -~ 

2090 

2 140 

pies to Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  

e 

If Other Spec1rnens;Caps 

 DE^ 2 9 1995 
I 

GREINER, INC. 

Tested 
Bv 

TR 

TR 



Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

TheQuali Peo le 
sJ&$)'IhRESSlVE S T R E N G T H  T E S T S  ON Roller Compacted Concrete 

2745JC249 
20449 Job No 
Greiner, Inc., Southwest 27450632-19 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laughl-in, Nevada 89028 

Lab/lnvoice No 

Project 
Location Laughl in ,  Nevada 

Contractor American Asphal t  & Grading ArchitecUEngineer Black & Veatch 

s~~~~~~~~~~~~~ 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid t3476-94) 

Scour Hole,  Elev. 966, Bench 83 

DE(> 

NA Mixed on s i t e  
Material Supplier Measured Slump, in. 

2 9 1995 

I t  11 NA 

68 

4 

6 x 12 

Measure Air  Content, % 

Ambient Air  Temperature, O F  

No of Specimens Molded 

Ticket N urn ber 

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 

Max Size Aggregate, in 1-1/2 Sampled p. Llewellyn/WT Date 

min Submitted By c *  Myers/WT Date 

Authorized By K *  Smith Date 

11  II 

11  It 

days Size of Specimens 
1750/ 3200 7 /28  

12/12/95  

12/13/95  

12/12/95  
0 

0 
hrs Time in Mixer 0 

Z'ater Added on Job, gal & s t  Procedure 

Re marks 

Concrete  Temperature  70" 

Soecirnen 
,\larking I I t  Ant  

A 

Date 
Tested 

12/19/95 

12/19/95 

0 1 /09 / 9 6 

01/09/96 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Compressive Strength 
M a x i m i  

Pounds Force 

62000 

65000 

Load 

PSI 

2190 

2300 

American Asphal t  & Grading/Wayne P h e l p s  (2 )  

Type Fracture Detects in  

Than Cone I t  Any 
I f  Other 5pecimens;Caps 

I 
Tested ==4 
TR 

TR 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

TheQu+$$8&?ESSlVE Sinc STRENGTH TESTS ON Rollar Compacted Concrete 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Job No. 

Lab/lnvoice No. 37L50fj.39 - _? 

Date of Rep0 

Reviewed By 

Project 

Locat ion Laughlin, Nevada 

Contractor American Asphalt Architect/Engineer Black & Veatch 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Sourceof Sample Sta. 13+25, scour hole, Test Strip 

Material Supplier American - Asphalt Measured Slump, in NA 

Ticket Number Mixed on site Measure Air  Content, YO NA 

Batch Size, cu yds Ambient Air Temperature, OF 8o 
M i x  lden t i f  icat ion 

Design Strength, psi 1750/3200 / 7/28 days Size of Specimens 6 x 12 

II 11 

I! I I  4 No of Specimens Molded 

Sampled By p. Llewellyn/WT Date 11/15/95 

min Submitted By p. Llewellyn/WT Date 11/16/95 

Authorized By K. Smith Date 11/ 15/95 

Max Size Aggregate, in 1-1/2 

0 

NA 
hrs 

0 
Time in M i x e r  

Water Added on Job, gal .. s t  Procedure 

Ke in a r ks 

Specimen 
Marking 

I t  Any 

A 

B 

C 

D 

Date 
Tested 

11/22/95 

11/22/95 

12/13/95 

1 2 1  13/95 

Specimen 
Age in 
Days 

7 

7 

28 

28 

Compressive Strength 
Maximi  

Pounds Force 

84000 

84000 

105000 

102500 

1 Load 

PSI 

2970 

2970 

3710 

3625 

pies to Client/Ken Smith (3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  

Type Fracture Defects in 

Than Cone If Any 
If  Other SpecimensjCaps 

JAN 0 81 1996 

GREINE , INC. > 
Tested 
BY 

CA 

CA 

ws 
ws 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Pounds Force 

74000 

7 3000 

112500 

113500 

T h e @ q ~ ~ ~ ~ i ~ ~  Since STRENGTH TESTS ON 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

PSI 

2620 

2580 

3980 

4010 

L A B O R A T O R Y  R E P O R T  

Q Rollar Compacted Concrete 
\ 

2745JC249 Job No. 

Lab/lnvoice No. 27450632-1 

Date of ReDort 1/20/95 

Prolect 

Locat ion Laughlin, Nevada 

Contractor American Asphalt 

Sourceof Sample Sta. 13+00, scour hole 

Material Supplier -- American Asphalt 

Ticket Nurn ber Mixed on site 

Batch Size. cu yds 

M i x  Identification RCC /I2 No of Specimens Molded 

Design Strength, psi I days Size of Specimens 

M a x  Size Aggregate, in 
0 Time in Mixer 

Water Added on Job, gal 

Hiko Springs Wash Detention Basin (CCBD Bid f3476-94) 

Black & Veatch 
Architect/Engineer 

NA 

NA 

85 
4 
6 x 12 

Measured Slump, in 

Measure Air Content, YO 

Ambient Air Temperature, O F  
I1 11 

11/13/95  
11 / 14/95  

11/ 13/95  

Sampled By P. Llewellyn/WT Date 

rnin Submitted By P. Llewellyn/WT Date 

Authorized By Smith Date 

1-1/2 

30 

NA 
hrs 

st Procedure c 
Remarks 

1750 psi @ 7 days 
3200 psi @ 28 days 

Specimen 
Marking 

If Any 

Date 
Tested 

11 / 20/95 

11 / 20/95 

1 2 /  11 /95  

1 2 /  11 /95  

Specimen 
Age in 
Days 

7 

7 
28  

28 

-- 

pies to'  Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 

Type Fracture Defects in 

Than Cone If Any 
If Other SpecimensKaps 

Tested 
BY 

SG 

SG 

PL 

PL 



RCC Cores 



Western 
Technologies Bullhead City, Arizona 86442 

The Wty People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
LABORATORY REPORT 

Since 1955 

IDENTlFlCATlONlLOCATION OF CORE CORE A 
STA. 12+60 
ELEV. 1040' 

DATE TESTED 02/29/96 

CONCRETE AGE, DAYS 28 

LENGTH OF CORE, AS RECEIVED 1 5  

LENGTH BEFORE CAPPING, IN. 6.30 

LENGTH AFTER CAPPING, IN. 6.85 

DIAMETER, IN. 5.785 

LENGTHlDlAMETER RATIO 1.18 

CROSS-SECTIONAL AREA, SQ. IN. 2~x28 

MAXIMUM LOAD, LBF 107000 

COMPRESSIVE STRENGTH, PSI 4070 

STRENGTH CORRELATION FACTOR .91 

CORRECTED COMPRESSIVE STRENGTH, PSI 3700 

TYPE OF FRACTURE CONE 

DIRECTION OF LOAD TO PLACEMENT PLANE 

MOISTURE CONDITION AT TIME OF TEST 

UNIT WEIGHT, LBF PER CU. FT 

PERPENDICULAR 

MOIST 

147.4 

Comments: 

Dateof Report MARCH 12, 1996 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 

KEN SMITH Event / Invoice No. 27460061 LabNo. 189 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 02129196 
LAUGHLIN, NEVADA 89028 Sampled By P. LLEWELLYNlWT Date 02/29/98 

Submitted By P. LLEWELLYNlWT Date 02/29/96 
Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-94) Location LAUGHLIN, NEVADA 
Contractof AMERICAN ASPHALT & GRADING 
Type / Use of Material SPILLWAY FACElRCC 
Sample Source / Location SEE BELOW Source/ Location Desig. By KEN SMITH Date 02/29/98 
Reference: N/A 

Arch. / Engr. BLACK & VEATCH 
Supplier/ Source AMERICAN ASPHALT & GRADING 

Special Instructions: DESIGN STRENGTH 2200 PSI, DATE PLACED 02/01/96 
TEST RESULTS 

CORE B 
STA. 13+00 
ELEV. 1038' 

02/29/96 

28 

12 

8.87 

9.35 

5.790 

1.61 

26.33 

83000 

31 5 0  

.97 

3060 

CONE 

PERPENDICULAR 

MOIST 

145.3 

Copies To: CLIENT (21 

5 
fa 
E 

REVIEWED BY 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

LABORATORY REPORT The Qui&@ People 
Since 1955 

lDENTlFlCATlONlLOCATION OF CORE 

DATE TESTED 

CONCRETE AGE, DAYS 

LENGTH OF CORE, AS RECEIVED 

LENGTH BEFORE CAPPING, IN. 

LENGTH AFTER CAPPING, IN. 

DIAMETER, IN. 

LENGTHIDIAMETER RATIO 

CORE A 
ELEV. 1002 

STA. 16 + 00 
STEP 6 

02/08/96 

28 

12.00 

10.785 

11.375 

5.782 

1.97 

COMPRESSIVE STRENGTH, PSI 1523. 

STRENGTH CORRELATION FACTOR NIA FEB 1 4  Pnp 
I 

Comments: 
DOES NOT MEET SPECIFICATION REQUIREMENTS 

CORRECTED COMPRESSIVE STRENGTH, PSI 

TYPE C t  FRACTURE 

LABORATORY TEST RESULTS AEWRTED HEREIN APPLY ONLY TO ME SPECIFIC SAMPLE 
ON WHICH ME TEST WAS RUN. M E  ABOVE SEWICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT B E M E N  WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER ME APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 

Copies TO: CLIENT (31 
AMERICAN ASPHALT & GRADINGIWAYNE PHELPS (21 

E 
0: 
ON 

1520 

COLUMNAR 

EXPECTED FROM SIMIURLY SITVATED-?;ROFESSK)N~LS~ NO OTHER WPIRRANW. 
IS INCLUDED OR INTENDED. 

I 
DIRECTION OF LOAD TO PLACEMENT PLANE 

MOISTURE CONDITION AT TIME OF TEST 

UNIT WEIGHT, LBF PER CU. FT 

PERPENDICULAR 

MOIST 

144.9 



USE REPORT FORM 
NO. 451 OBTAINING / TESTING DRILLED CORES OF CONCRETE 

Date 
Required 

Procedure: c] ASTM C42 0 AASHTO c] Event/ Invoice No. Lab. No. 

Data: Concrete Mix Design ID. Design Strength, psi Respon. Tech. Proj. Mgr. 

Nominal Aggregate Size, in. Date Placed Reviewed By Date 

Job No. 

TEST RESULTS 

LOCATION OF CORE 

--.-"-- 

e 



Western 
Technologies Bullhead City, Arizona 86442 

The Qua& People 

1 5 1 4  Gold Rush Road, C258 

(520 )  7 5 8 - 8 3 7 8  tax 758-1 666 
LABORATORY REPORT I Since 1955 

Client GREINER, INC., SOUTHWEST 
KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NEVADA 89028 

Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-94) 
COntfaCtOr AMERICAN ASPHALT & GRADING 
Type / Use of Material ROLLER COMPACTED CONCRETE 
Sample Source / Location SEE BELOW 

Date of Report FEBRUARY 16, 1996 
Job No. 2745JC249 

Event / Invoice No. 27460061 LabNo. 178 
Authorized By KEN SMITH Date 0211 3/96 

Sampled By C. STOWEIWT Date 02/13/96 
Submitted By C. STOWEIWT Date 0211 3/96 

Location LAUGHLIN, NEVADA 
Arch. Engr. BLACK & VEATCH 
Supplier / Source AMERICAN ASPHALT & GRADING 

Source/ Location Desig. By P. LLEWELLYNIWT Date 02/13/96 
Reference: MIX DESIGN IDIRCC-2. DESIGN STRENGTH 2200 PSI. DATE PLACED 01/16/96 
Special Instructions: TEST PROCEDURE c42 

TEST RESULTS 

.. . .  
Comments: 

Copies To: CLIENT (3) 
AMERICAN ASPHALT & GRADINGIWAYNE PHELPS (2) 

EXPECTED FRO ER WARMNN, 
D OR INTENDED. 

2 5; 
LOO 
e-  



Western 
Technologies Bullhead City, Arizona 86442 

The QUAty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
LABORATORY REPORT 

Since 1955 

lDENTlFlCATlONlLOCATION OF CORE CORE A 
STEP 6 

ELV. 1000 
STA. l 3 + 5 0  

DATE TESTED 02/06196 

CONCRETE AGE, DAYS 28 

LENGTH OF CORE, AS RECEIVED 15.00 

LENGTH BEFORE CAPPING, IN. 11.500 

LENGTH AFTER CAPPING, IN. 12.000 

DIAMETER, IN. 5.750 

LENGTHlDlAMETER RATIO 2.1 

Client GREINER, INC., SOUTHWEST 
KEN SMITH 

CORE B 
STEP 6 

ELV. 1000 
STA. 11+80 

02/06/96 

28 

15.00 

11.531 

11.941 

5.782 

2.1 

Date of Report FEBRUARY 7, 1996 
Job No. 2745JC249 

Event I Invoice No. 27460021 LabNo. 170 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH ' Date 02/06/96 
LAUGHLIN, NEVADA 89028 Sampled By J .  WADDELLIWT Date 02/06/96 

Submitted By J. WADDELLIWT Date 02/06/96 

Project HlKO SPRING-DETENTION BASIN (CCBD #3476-94) Location LAUGHLIN, NEVADA 
Contractor AMERICAN ASPHALT & GRADING 
Type / Use Of Material ROLLER COMPACTED CONCRETE 
Sample Source/ Location SEE BELOW Source/ Location Desig. By KEN SMITH Date 02/06/96 

Sp(3Cial instructions: TEST PROCEDURESIASTM C42 

Arch. / Engr. BLACK & VEATCH 
Supplier / Source AMERICAN ASPHALT & GRADING 

Reference: MIX DESIGN IDIRCC-2, DESIGH STRENGTH 2200 PSI, DATE PLACED 01/09/96 

TEST RESULTS 

Comments: 

Copies TO: 

t r n  U Y lYY6 

GREINER, INC. 

CLlENTlKEN SMITH (31 
AMERICAN ASPHALT & GRADINGIWAYNE PHELPS (21 

REMEWED BY 



Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
LABORATORY REPORT The QuAty People 

Since 1955 

lDENTlFlCATlONlLOCATION OF CORE 

DATE TESTED 

CONCRETE AGE, DAYS 

LENGTH OF CORE, AS RECEIVED 

LENGTH BEFORE CAPPING, IN. 

LENGTH AFTER CAPPING, IN. 

DIAMETER, IN. 

LENGTHIDIAMETER RATIO 

Client GREINER, INC., SOUTHWEST 
KEN SMITH 

CORE A CORE B CORE C 

SCOUR HOLE SCOUR HOLE TOP OF D A M  
ELV. 982-984 ELV. 981-984 ELV. 1076 

STA. 16+76/TOP STA. l 6 + 7 6 / B M  STA. 16+16/TOP 

01 I1  7/96 0111 7 /98  0.1117196 

28 28 28 

NIA NIA NIA 

7-118 6- 114 7-314 

7.250 6-318 8.250 

3.995 4.004 4.001 

1.815 1.592 2.06 

Date Of Report JANUARY 24, 1996 
Job No. 2745JC249 

Event / Invoice No. 27460021 LabNo. 147 

CROSS-SECTIONAL AREA, SQ. IN. 

MAXIMUM LOAD, LBF 

COMPRESSIVE STRENGTH, PSI 

STRENGTH CORRELATION FACTOR 

CORRECTED COMPRESSIVE STRENGTH, PSI 

TYPE OF FRACTURE 

DIRECTION OF LOAD TO PLACEMENT PLANE 

MOISTURE CONDITION AT TIME OF TEST 

UNIT WEIGHT, LBF PER CU. FT 

3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 01116196 
LAUGHLIN, NEVADA 89028 Sampled By J. WADDELLIWT Date 01116196 

Submitted By P. BOWENIWT Date 01116196 
Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-94) Location LAUGHLIN, NEVADA 
Contractor AMERICAN ASPHALT & GRADING 
Type / Use of Material ROLLER COMPACTED CONCRETE 
Sample Source / Location SEE BELOW Source/ Location Desig. By KEN SMITH Date 01116196 
Reference: MIX DESIGN IDIRCC-2, DESIGN STRENGTH 2200 PSI 
Special hStrUcti0nS: TEST PROCEDURElASTM C42  

Arch, / Engr. BLACK & VEATCH 
Supplier/ Source AMERICAN ASPHALT 81 GRADING 

TEST RESULTS 

12.54 12.59 12.57 12.56 

18000 42500 26400 25800 

1435 3376 21 00 2054 

.99 0.96 2.0 2.0 

1420 3240 2 1  00 2050 

CON E1S H EAR CONE CONE CONE 

PERPENDICULAR PERPENDICULAR PERPENDICULAR PERPENDICULAR 

MOIST MOIST MOIST 

NIA NIA 148.8 149.3 

MOIST 

~~ 

CORE D 

TOP OF D A M  
ELV. 1076 

STA.l1+76lTOP 

01117196 

28 

NIA 

7.300 

7.800 

3.999 

1.95 

Comments: 
PAGE 1 OF 2 

TS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
RUN. THE ABOVE SERVlCES AND REPORT WERE PERFORMED 

THE TERMS AND CONDlTlOW OF THE CONTRACT BETWEEN WT AND 
ARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRWTE 

STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMl lARLY S I N A T E D  PROFESSIONALS. NO OTHER WARRANTY. 
GUARANTY, OR REPRE INCLUDED OR INTENDED. 

Copies To: CLIENTIKEN SMITH (3) 
AMERICAN ASPHALT & GRADINGIWAYNE PHELPS (2) 

5 

REMEWEDBY 



Western 
Technologies Bullhead City, Arizona 86442 

The W-ty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 

DATE TESTED 

CONCRETE AGE, DAYS 

LENGTH OF CORE, AS RECEIVED 

LENGTH BEFORE CAPPING, IN. 

LENGTH AFTER CAPPING, IN. 

DIAMETER, IN. 

LENGTHIDIAMETER RATIO 

CROSS-SECTIONAL AREA, SQ. IN. 

MAXIMUM LOAD, LBF 

COMPRESSIVE STRENGTH, PSI 

STRENGTH CORRELATION FACTOR 

.. . 
~ 

01 I1 7/96 

28 

N /A 

7-318 

7.875 

3.998 

1.97 

12.55 

23000 

1833 

2.0 

Client GRtlNEP, INC., SOUTHWEST 
KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NEVADA 89028 

TYPE OF FRACTURE 

DIRECTION OF LOAD TO PLACEMENT PLANE 

MOISTURE CONDITION AT TIME OF TEST 

UNIT WEIGHT, LBF PER CU. FT 

Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-94) 
Contractor AMERICAN ASPHALT & GRADING 
Type / Use of Material ROLLER COMPACTED CONCRETE 
Sample Source / Location SEE BELOW 

CONE 

PERPENDICULAR 

MOIST 

147.7 

I I 
LABORATORY REPORT 

I 1 

Date of Report JANUARY 24, 1996 
Job No. 2745JC249 

Event / Invoice No. 27460021 LabNo. 147 
Authorized By KEN SMITH Date 01116196 

Sampled By J. WADDELLIWT Date 01116196 
Submitted By J .  WADDELLlWT Date 01116196 

Location LAUGHLIN, NEVADA 
Arch. 1 Engr. BLACK & VEATCH 
Supplier/ Source AMERICAN ASPHALT & GRADING 

Source 1 Location Desig. By KEN SMITH Date 01116196 
Reference: MIX DESIGN IDIRCC-2, DESIGN STRENGTH 2200 PSI 
Special Instructions: TEST PROCEDUREIASTM C42 

TEST RESULTS 

IDENTlFlCATlONlLOCATlON OF CORE CORE E 
TOP OF D A M  

ELV. 1076 
I STA. 11 +75/TOP I I 

CORRECTED COMPRESSIVE STRENGTH, PSI I 1830 I I I 

Copies To: CLlENTlKEN SMITH (3) 
AMERICAN ASPHALT & GRADINGIWAYNE PHELPS 

ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESS1 S. NO OTHER WARRANTY 
GUARANTY. OR REPRESSP(TAT1pN. EXPRESSED OR I&S INCLUDED OR INTENDED: 



Western 
Techno[ogies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
LABORATORY REPORT The Q u ~ t y  People 

Since 1955 

Date of Report JANUARY 25, 1996 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 

KEN SMITH Event / Invoice No. 27460021 LabNo. 152 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By KEN SMITH Date 01/18/96 
LAUGHLIN, NEVADA 89028 Sampled By J. WADDELLlWT Date 01/18/96 

Submitted By J. WADDELLlWT Date 01/18/96 
Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-94 Location LAUGHLIN, NEVADA 
COntfaCtOr AMERICAN ASPHALT & GRADING Arch./ Engr. aLACK & VEATCH 
Type / use Of Material ROLLER COMPACTED CONCRETE 
Sample Source / Location SEE BELOW Source/ Location Desig. By KEN SMITH Date 01/18/96 
Reference: MIX DESIGN IDIRCC-2, DESIGN STRENGTH 2200 PSI 
Special instructions: TEST PROCEDURElASTM C42, DATE PLACED 12/21/95 

Supplier/ Source AMERICAN ASPHALT & GRADING 

TEST RESULTS 

Comments: 
DOES NOT MEET SPECIFICATION REQUIREMENTS 

Copies To: CLlENTlKEN SMITH (3) 
AMERICAN ASPHALT & GRADlNGlWAYNE PHELPS (2) 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO M E  TERMS AND CONDITIONS OF THE COMRACT BETWEEN w7 AND 

STANDARD OF SKILL AND JUDGMENT THAT IS REASONABLY 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since1958RILLED CORES OF ROLLER COMPACTED CONCRETE 

Type of Fracture 

Di r .  of Load with Respect 

Moist.  Cond. at Time of Test 

Unit Wt..  pcf 

-- to Plane of Placement 

...--__I_ - 

20449 
Greiner, Inc., Southwest 

Client 

* -- * 
--I.-___-- 

Perpendicular---------- ______. _- 

- ,  --..-... Moist Moist 

140.1 141.8 
__---_I _- - .__ - . .. . - . ._ . __ --I __ 

2745 JC249 j o b  No. -- __- 

27450684 Lab./lnvoice No.----- ---- 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Reviewed By- 

Project Hiko Springs Wash Detention Basin_ (CCBD B i d  W3476=++2_ -____________ - _ _ _  __  _ _ _  - _ _  - __ - 
._ _________I_..___ __I__ I_I- -I- Location - _ _  - Laughlin, Nevada - __ - - - -- - _._ - 

~ - -  Black & Veatch 
Con tractor Arne  AS an-Asp-halt- 6 -_Gr-a d ing 

J Waddell/WT 01/11/96 Source of Concrete Scour H!C?1%~2k!L.-972-974-- Sampled B~-L-----.---.- Date-.-..------- 

01/11/96 - Date- __.____. Max Size Aggregate, in. _1___9 Unit Wt., pcf __ 
01/11/96 _____Date ___-__._. Design Strength, psi -___ __ - Authorized By -.L 

Test Procedure l_ .~-______l l__l l - - -  - 

Arch i tec t/E n g i neer-- 

Submitted By-___-_ J. Waddell/WT 

2200 @ 28 days K Smith 

ASTM C42 __-__-__I-_._--- ------ 

I - _I__I_ . _ .  - .. .. ..... I I I Identification 

I - ________ -- - __ - . . . . - .._ __ __ I _12-/14/95 - _ _  I 12/14/95 I I I Date Concrete Placed 

Length Before Capping, in. 7 . 3  13 7.437 

Length After Capping, in. 7.500 7.750 
Cross-sectional - -- - Area, sq .  in. /;;I: 12. 57 

Maximum Load, Ibs. 

compressive Strength, psi 

- -- 
.- __ 

-- 

20000 17000 ... _ _ _  ....., .. . .. 

1350 - 
__ __ . . .. .. ...-.. .. 

_ _ ~  - 

I I 1650 ** I 1350 ** I I 1 1 Corrected Compressive 
Strength, psi -- - -- 

B - Columnar 

A - Sta. 14+20, Elev. 972-974, Top 

B - Sta. 14+19.50, EIev. 972-974, Top a) _- 
Copies to: Client /Ken Smith ( 3 )  

American Asphalt & Grading/Wayne Phelps (2)  



L A B O R A T O R Y  R E P O R T  
\ Western 151 4 Gold Rush Road, C258 

Technologies Bullhead City, Arizona 86442 
(520)758-8378 f, 7 r n  _ I r r r  I Inc. 

4 

. _  - - _B --____ ---- - - __ - A -- _ -  - Identification 

Date Concrete Placed 

--- - -_ - _-. 

-- _ _ _ _  _ _  12/14/95 - - -  12/14/95  ___-_I__--^ 

_I ______ -_ __xl_-- --I__ 

Date of Test 

Age of Specimen, Days 29 29 
01/12/96 - __I 01/12/96 ___-  - __ - ____ -_ 

- I___-_._-_ __------I_- ____ _____. - .- - - . __ "- 

. _ _  - _ _ _  _-__- -I-- ___I_-I--- 

- Diameter, in - - - 3.900 -- 4.000- 
Length Before Capping. in 7.313 7.437 
Length After Capping, in 7.500 7.750 
Cross-sectional Area, sq in 11 . 95 12.57 

20000 ._ 17000 

____I_ - -- - -_-- -----__I --__--___- 
- _--.---- --- _- ____--__-I__-- 

_--_ -___-.-.I--__.- 
__I_ 

- . I - -- ---- Maximum Load. Ibs 
_I - __ _-- - - I -_ - _. 

__ .___ -_ __ - __- Compressive Strength, p s i  16 70 1350 ______ _-_ --I.- __--. 
Corrected Compressive 
- Strength, __ p s i  - E?.jL-- ---...-$---.-.- 1350 - 

-.L 

Type of Fracture * * -_ __- -__ - 
Dir of Load with Respect 
to Plane of Placement 

Moist Cond at Time of Test 
--__ -~ --- Perpendicular---------- - - - _-___ 

Moist 

140.1 141.8 

- -- 
Moist- - -  - _- __- --- __-_ --__I- - __ _- - - - - - -- - 

un i t  W t  , pcf 
t 

2745JC249 

27450684 
Job No - 20449 

Greiner, Inc. ,  Southwest Lab /Invoice No - --- -------- 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Client 

- _ _I - - - ---- 

Reviewed By- 

Proiect - - __  . ____ - - Hiko ___ - Springs I - _ _  - Wash - - Detention - - __ Basin- (C_C_B_-B-id #3476-94)-- - - I__I__ - - - - 

^ _ _ I  I - _  I __ - -- -- Location - -_ Laughlin, Nevada _ -  - 
Black & Veatch 

Contractor -___-_ Ar?e-r-i-ca_nAS~-ha_lt &-.. Grading Architect/Engineer --____________ - - - - 

Source of Concrete_-.Scollr Hple e1evL972z9L4 _-__ Sampled By-...--: ______ _____  _-___ Date 

Max Size Aggregate, in ._______ ~ Unit Wt., pcf Submitted By----: - _ _  _________ Date--- 

Design Strength, psi - - __ _ _  _ _ _  Authorized By -*----..-_I___ __- Date __I_- -- 
Test Procedure ____ _______I_______________ - - . __ - - - - ~ -  .-- 

J Waddell/WT 01/  11/96 

J Waddell/WT 01/11/96 

2200 @ 28 days K Smith 01/11/96 

ASTM C42 

B - Column3.r 

A - Sta. 14+20, Elev. 972-974, Top 

B - Sta. 14+90.50, Elev. 972-974, Top 

CoPiesto: Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  



Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

The QUA& People 8 '  

- ____.____ C D 

12/14/95 12/14/95 
-_.- ._ _. - . - - 

01/13/96 .- 01/13/96 -, 

-. - 30 30 

4.002 4.006 

3.875 6.000 

4.250 6.375 

-_ .-_--I-- 

LABORATORY REPORT 

\ Western 151 4 Gold Rush Road, C258 

Since 1955 
DRILLED CORES OF ROLLER COMPACTED CONCRETE' 

i_ - 

- 
.---- 

2745 JC249 

27450684 
Client 20449 Job No - -  

Greiner, Inc., Southwest  Lab /Invoice No -~ -- ------ 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laugh l in ,  Nevada 89028 

Protect __ Hiko S p r i n g s  - __ Wash I - __ D e t e n t i o n  _ _  -. _ - Basic (CCBD Bid 83476-94) ___ _ _  -I_ 

_I ~ _- --_-__----I - Location-- - . Laughl in ,  Nevada __ _- -- - 
Black  & Veatch Contractor __ - ---A@e-r LC an-Asp-ha2-t & _Grad i n g  ____ Arch i tect /E n g i neer-- ~ ___-_------- 

Identification 

Date Concrete Placed 

Date of Test 

Age of Specimen, Days 

Diameter, in 

__ __ - __ 

- 

- -- __ 
Length Beforecapping, in 

Length After Capping, in 

01/13/96  Source of Concrete- S c O u y - H - O T 2 - 9 7 4  Sam pled By ___ J. _________ Waddell/WT Date- 

A 

12/14/95 

01/13/96  
30 

4.005 

___ - -_ 
_ _ _ I _ _ I _ _ _ .  -.I _-. 

-- 

7 .500 

7.939 

01/13/96 __ Date __-__- Max. Size Aggregate, in .______ Unit Wt., pcf Submitted B~ J a Wadde W W T  
Design Strength, psi 2 2 0 0 - @ 2 8 - d ~ ~ S  Authorized By K. Date 01/13/96 

7.000 

17.313 
-___- 

Test P r o c e d u r e A S T M  C47 __.__I_ -I 

Cross-sectional Area, s q .  in. 

Maximum Load, Ibs. 

Compressive Strength, psi 

Corrected Compressive 
Strength, psi 

-- 
________ 

Type of Fracture 
______-I__ 

Dir. of Load with Respect 
to Plane of Placement 

Moist.Cond. atTimeofTest 

Unit Wt., pcf 
---I__I 

_ 4  

12 . 60 12.59 12.59 12.60 

21100 32300 30300 25300 
1675 2540 2407 2008 

1 6 8 0 F  2540 2 120%. 1950%. 
Con ica l  Columnar., Columnar Cone/khear 

---_- . .._._--I -- 
- 

- ---- -. 

Perpedicular----------------------------------- 

M o i s t  
- - ___ - _----_I - .-___ - 

Mois t  Moist  Moist  

146.0 147.8 147.2 145.1 
. - ................. - - 

1 

_ _ _ ~  

B 

12/14/95  

01/13/96  
30 

4.002 

. . . . .  

_ _ _ _  .___._ _I_ - 

- ____ 

Specific Source of Cores and Nature of Defects in Specimens or Caps, if any: 

A - S t a .  14+60, Elev .  972-974, Top 

B - S t a .  14+60, E lev .  972-974, Middle 

C - S t a .  14+60, Elev .  972-974, Bottom 0, D - S t a .  14+19.50, Elev .  972-974, Bottom 
Copies to: Cl ien t /Ken  Smith (3) 

American Asphal t  & GradingIWayne Phe lps  ( 2 )  

. . . . .  
!..'!. . ! ' . ' 

:I" -- :: . - - .'. . 
%.- . . . , . I  . . . . . . . . . .  

. . . . . . . . . . . .  ............. ......... - - - -  . . . . . . . . . . . . . . . . . .  -- ....... ......... .... .... ~- 



Western 
Technologies Bul lhead City, Arizona 86442 

The Q U I @  People 

1514 Cold Rush Road, C258 

(520) 758-8378 fax 758-1 666  

LABORATORY REPORT 
Since 1955 

lDENTlFlCATlONlLOCATION OF CORE 

DATE TESTED 

Client GREINER, INC., SOUTHWEST 
KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUTIE 203 
LAUGHLIN, NEVADA 89028 

CORE D CORE C CORE A CORE B 
ELV. 968-970 ELV. 968-970 ELV. 970-972 ELV. 970-972 
STA. 13+50 STA. 13 + 50 STA. 14+20 STA. 14+20 

TOP BOTTOM TOP BOTTOM 

0111 0196 0111 0196 0111 0196 0111 0196 

Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-941 
Contractor AMERICAd ASPHALT & GRADING 
Type / Use of Material ROLLER COMPACTED CONCRETE 
Sample Source / Location SEE BELOW 

CONCRETE AGE, DAYS 

LENGTH OF CORE, AS RECEIVED 

Date of Report JANUARY 11, 1996 
Job No. 2745JC249 

Event / Invoice No. 27450684 LabNo. 134 
Authorized By KEN SMITH Date 01110196 

Sampled By J. WADDELLlWT Date ~01110196 
Submitted By J. WADDELLlWT Date 01110196 

Location LAUGHLIN, NEVADA 
Arch. / Engr. BLACK & VEATCH 
Supplier/ Source AMERICAN ASPHALT & GRADING 

Source/ Location Desig. By KEN SMITH Date 01/10/96 

28 28 28 28 

13.00 11.00 14.00 10.00 

Reference: MIX DESIGN IDIRCC-2, DESIGN STRENGTH 2200 PSI, DATE PLACED 12/14/95 
Special Instructions: TEST PROCEDUREIASTM C42 

TEST RESULTS 

LENGTH BEFORE CAPPING, IN. 

LENGTH AFTER CAPPING, IN. 

7.000 7.125 7.000 7.250 

7.250 7.500 7.250 7.250 

LENGTH\DIAMETER RATIO 

CROSS-SECTIONAL AREA, SQ. IN. 

MAXIMUM LOAD, LBF 

1.90 1.96 1.90 1.89 

11.40 11.48 11.48 11.54 

21200 32500 26500 23100 

DIAMETER, IN. I 3.810 I 3.824 I 3.823 I 3.833 

COMPRESSIVE STRENGTH, PSI 

STRENGTH CORRELATION FACTOR 

CORRECTED COMPRESSIVE STRENGTH, PSI 

TYPE OF FRACTURE 

DIRECTION OF LOAD TO PLACEMENT PLANE 

MOISTURE CONDITION AT TIME OF TEST 

UNIT WEIGHT. LBF PER CU. FT. 

2850 2310 20104 1840+ 

0.99 1 .o 0.99 0.99 

2820 NA 1990 1820 

CONEISHEAR SHEAR CONEISHEAR CONICAL 

PERPENDICULAR PERPENDICULAR PERPENDICULAR PERPENDICULAR 

MOIST MOIST MOIST MOIST 

146.4 146.0 143.6 142.6 

Comments: 
,.=: - -> .. - .. 

7.. DOES NOT MEET SPECIFICATION REQUIREMENTS*_ .. ;..., . '?b, 

4.. <>* 
-..r 

__, ... . .. . 
. 
I. 

.. - .  ..>. ' 

3 L ?.S, .' 7 IooL 
,(,:\:<.I I i ! ; ! u  

Copies To: 
LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN THE ABOVE SERVICES A N D  REPORT WERE PERFORMED 

'PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W T  AND 

STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM S I M I U R L Y  SITUATED PROFESSIONALS. N O  D M E R  WARRANTY, 

CLIENT (3) - e , - .  --. 
AMERICAN ASPHALT GRADING/WAYNE p b a & ' b f - ,  \ ! i C c L i E N i  w-r WARRANTS THAT mis W A S  PERmRMED UNDER THE APPROPRIATE 

EXPRESSED OR IMPLIED IS INCLU 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 lnc. * Since 1955 
LABORATORY REPORT I/ 

Date of Report JANUARY 1 1, 1996 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 

KEN SMITH Event I Invoice No. 27450684 LabNo. 133 
3650 SOUTH POJNTE CIRCLE, SUTIE 203 Authorized By KEN SMITH Date 01109196 
LAUGHLIN, NEVADA 89028 Sampled By J. WADDELLIWT Date ~ 0 1 / 0 9 / 9 6  

Submitted By J. WADDELLIWT Date 01109196 
Project HlKO SPRINGS-DETENTION BASIN (CCBD #3476-94) Location LAUGHLIN, NEVADA 
Contractor AMERICAN ASPHALT & GRADING Arch./ Engr. BLACK & VEATCH 

Sample Source / Location SEE BELOW Source / Location Desig. By KEN SMITH Date 01/09/98 

Special Instructions: TEST PROCEDUREIASTM C42 

Type / Use of Material ROLLER COMPACTED CONCRETE: Supplier/Source AMERICAN ASPHALT & GRADING 

Reference: MIX DESIGN IDIRCC-2, DESIGN STRENGTH 2200 PSI, DATE PLACED 12/12/95 

TEST RESULTS 

Comments: *-.-‘ .- 
CORES A & B LENGTHIDIAMETER RATIO NOT V V & T ~ l @ A $ ? & , 4 2 ~ d ~  

DOES NOT MEET SPECIFICATION REQUIREMEHP.”” 

JAN I 5 1996 
IABOFATORY TEST RESULTS REWRTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERWCES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT E E W E E N  WT AND 

Copies To: CLIENT ( 3 )  
AM ERIC AN ASPHALT & GRAD IN GI W AYN &kd&% 

“ , ~ ~ ~ ~ R ~ o ~ ~ ~ N ~ ~ ~ ~ ~ ~ ~ ~ E  !kfL ~~~;$“,“,‘G“,;~~~\H~ Q&:JE 
IS INCLUDED OR INTENDED: 

EXPECTED FROM SlMlUlRLY SITUATED PROFESSIONALS. NO OTHER WARRANlY $ 
P- 
e:: 
8s 
O r  



Client 

Identification 

Date Concrete Placed 

Date of Test 

Age of Specimen, Days 

Diameter, in 

__-_ - -_ - 

- - - -- _ _  - - - - 
- 

Length Before Capping, in -_ - - - __ - --_I - - - 
Length After Capping, in 

Cross-sectional Area, sq in 

Maximum Load, Ibs 

- I -__ - - -___ - 

_ _ _ _ I  ___I__II____- 

- - - -  
Compressive Strength, psi 

Corrected Compressive 
Strength, psi 

Type of Fracture 

Dir of Load with Respect 
to Plane of Placement 

Moist Cond at Timeof Test 

Unit W t  , pcf 

__ _ _  - -_ I_ - I_ - -_ 
__ I _I___ - - - 

- _ _  - I  - - - - -  

- - - - - -__- - -- - 

__- __ - - I - - __-_ - 

LABORATORY REPORT 
Western 
Technologies Bullhead City, Arizona 86442 

The Quuty People 

151 4 Gold Rush Road, C258 

(520) 758-8378 tax 758-1 666 Inc. 

''"MfLLED CORES OF ROLLER COMPACTED CONCRETE 

2 
11/13/95 

12/ 11/95 
28 

3.8125 

- I_ 

7 .4 7 9 - - - I - - 

- -  7.729 

11 .42 

26500 

_ _  ~ 

- -- - -  

2320 

- _ _  2320 

pe rpe nd i c u l  

moist 
- I  - I - ^ _ _  

- - - 

2745JC249 

27450632 
Lab ./Invoice No.--- ---- 

Job. No.------.-------- 20449 
Greiner, Inc., Southwest 
3650 South P o i n t e  C i r c l e ,  S u i t e  203 
Laughl in ,  Nevada 89028 

Reviewed By 
Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  - (CCBD Bid #3476-94) 

__I __ --I-I -_x_il_ ...--l------- - - .  Project 

Location 

SDecific Source of Cores and Nature of Defects in Specimens or Caps, i f  any: 

Locat ions :  

2 - S t a .  13+00, "Bottom" e l e v .  962 '  

3 - S t a .  13+00, "Top" e l e v .  962 '  

Copies to: Cl ien t /Ken  Smith ( 3 )  

4 -  

5 -  

American Aspha l t  & Grading/Wayne P h e l p s  (2  

S t a .  .15+00, "Top" e l e v .  962 '  

S t a .  15+00, "Bottom" e l e v .  9 6 2 '  



LABORATORY REPORT 
Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technolagies Bullhead City, Arizona 86442 

The Quality People 
S z 1 9 5 5  

DRILLED CORES OF CONCRETE 

Client 20449 
Greiner, Inc., E m t h w e s t  
3650 South  P o i n t e  C i r c l e ,  S u i t e  203 
Laughl in ,  N e v a d a  89028 

\ 

Proiect Hiko S p r i n g s  W a s h  Deten t ion  Basin ( C C B D  B i d  C 3 4 7 6 - 9 4 ) b - -  _ _ _  

Con tractor American Asphal t  & G r a d i n g  Architect/Engineer.... --Black- L V e a t c h  ___ I -I 

11/30/95  J . t  W a d d e l l I W T  _Ix_l_l___I___I___ Date- I_--I-- - 
J.  W a d d e l l / W T  11 /30 /95  Max Size Aggregate, in. 1-1/?- Unit W t  , pcf I N A  _ _ _ _ I  Submitted By I . _-_ Date _ " _ _  -___ -_-- 
K S m i t h  11/30/95  Design Strength, psi . I 2200 e 28  d a y s  - Authorized By -: ___ - Date--- ___-I -- - -  

Location L a u g h l i n ,  N e v a d a  - ~ I__ - - - -  - 

Sourceof Concrete - S-c-our Pad - -_ - _ _ _ _  Sampled By 

~ - -_ - I I ___ - - Test Procedure - A S T M  D42 _ _ - _  

Identification 

Date Concrete Placed 

Date of Test 

Age  of Specimen, Days 

Diameter, in 

Length Before Capping, in  

Length After Capping, in 

Cross-sectional Area, sq in 

Maximum Load, Ibs 

Compressive Strength, psi 

Corrected Compressive 
Strength psi 

Type of Fracture 

Dir of Load with Respect 
to Plane of Placement 

hloist Cond at Time of Test 

Unit  Wt pcf 

_ _  

- -  

. . - I - - - - 

- I  - 

. -  

1 
11/15/95  

12/13/95  I -  I 

28 . 

3.725 

7.816-  

8 .063 

10.898 

27000 

24NL 
2480 

cone/shear 

Perpendicul  

d r y  
N A  

2 
11 / 15 /95 

11 /_30/95 
15 

3.738 

8 It 

8,250 

10.974 
24000 

2190 - - 

_ _  2190 "11 

cone/ shea] 
- 

mois t  

1 N A  

. - - 3 .  - 
11/15/95  

11/13/95 

15 

3.721 

8" . 

___ 8.250- _ _  __ 
- 10.874 I - - _I 

17000 

..1560- - .- 

2190 

m o i s t  

I N A  N A  

Specific Source of Cores and Nature of Defects in Specimens or Caps, if any: 

Locat ions:  

1 - Sta .  15+00, "Top" e l ev .  1064' 

2 - S t a .  15+00, "Bottom" e lev.  1064' 

3 - S t a .  14+00, ''Top'' elev.  1064' 

4 - S t a .  14+00, "Bottom'i  e lev .  1064' 

" T o p i i a n d " b o t t o m " r e f e r s  t o  1st and 2nd s e c t i o n  of approx. 12" l e n g t h  of core  taken 
f r o m  each l o c a t i o n  s p e c i f i e d .  
Copies to: 

C l i e n t / K e n  S m i t h  ( 3 )  
A m e r i c a n  A s p h a l t  & G r a d i n g / W a y n e  P h e l p s  ( 2 )  



r 1 

L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ t y  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Si"ce'9~RILLED CORES OF ROLLER COMPACTED CONCRETE 

20449 Client 
27450632 

12/14/95 
Lab /Invoice No.---- ---- 

Date of Report pH-%@ 
Reviewed By- - - -  

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Laughlin, Nevada 
_I___.-- - - - -  - - P r o w  _ _ _  _ _  - - _ _ _  _-__ _ _ _  - _ .  

Location - _ -  - 

Contractor _ _  _ _  - - __ American __  
Source of Concrete- Scour Pad - _ _ _  ___ Sampled By__*-.-.-- J Waddell/WT ~ Date-- 12/13/95 - __ - 

1-1/2 J .  Waddell/WT __- Date 12/  13 /95 ___-- Max Size Aggregate, in ___ Unit Wt , pcf Submitted By __--_-__ 

________-___I_---- - - I -  - _ _ ~  
Black & Veatch Architect/Engineer--_______ _I_ 

- Asphalt & - Grading _ _  

Test Procedure ASTM C42 - 

1 

11/ 15/95  

12/13/95  
- _- - -- 

3 _ _ _ _  __ 2 

11 /15 /95  11/15/95  

12 /13 /95  12/13/95  
28 28 

3.820 3.841 

- .. 

____ - ._ -_ - - -- __ - - 
- .-- -- 

Identification 

Date Concrete Placed 

Date of Test 

-. - . - _. . ._ 

Age of Specimen, Days 2 8  

Diameter, in. 

Length Before Capping, in 

-.- -- __ - -. . . 
3.824 

7.438 
_-_ --- - 

7.313 I 7.125 I I I 
7.375 I 7.375 I I I __- 7.625 

11.48 

Length After Capping, in. 

Cross-sectional Area, sq. in.  

- 

Maximum Load, Ibs. 

Compressive Strength, psi 

__ . -. 
28500 

2480 
Corrected Compressive 
Strength. osi 2480 2220 I 2650 I I I 

Shear Type of Fracture 

Dir .  of Load with Respect 
to Plane of Placement Perpendicul 
Moist. Cond. at Time of Test Moist I Moist I I I Moist 

NA 
___ 

Unit Wt., pcf NA I NA 

Specific Source of Cores and Nature of Defects in Specimens or Caps, if any: 

-, 
* -  

Locations: 

1 - Sta. 12+75, "Top" elev. 964'  

2 - Sta. 12+75, "Bottom" elev. 964 '  

- .Lc , '., 
. ' 4,' 

r t  .r 7 )- ,-, . ,=.,. U-G ,. 
L "  '.. :, /5 

3 - Sta. 15+50, 2nd tier, "Top" elev. 964'  

Copies to: Client/Ken Smith ( 3 )  
American Asphalt & Gradinghayne Phelps (2 )  





Soil Cement Belt Cuts 



Western 
Technologies 
Inc. 
The Quality People 

20449 
Since 1955 

No. 200 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(52G) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

7.3  5--20 Specific Bulk (Dv) u C127- 
Gravity C128- Bulk (SSD)  

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Finer Than 200 
ASTM C117- 

L A B  0 R A T 0  R Y  R E  P O R T  1 

I 

Apparent 

2745 JC249 Job No. 

Lab/lnvoice No. 27460061 

Project Hiko Springs Wash Detention Basin (CCBD Bid f3476-94) 

Location Laughlin, Nevada Sampled B~ P .  Llewellyn/WT Date 02/28/96 

Type of Aggregate soil Cement Aggregate SubmittedBy P. Llewellyn/WT Date 02/28/96  

SourceofAggregate Belt Cut AuthorizedBy K -  Smith Date 02/28/96  
SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED.  

ies To: Client (3 )  
American Asphalt & GradingIWayne Phe!.ps ( 2 )  

I 9  (1 0/92) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead Clty, Arizona 86442 

The Qu__ality People 
Smce 1955 

1514 Gold R u s h  Road, C258 

(520) 758-8378 fax 758-1 666 

PH YsI CAL P R O  PERT! ES OF ,AGC R E G A T ~  
2745  JC249 20449 lob No. 
27460061 

0 3 / 0 7 / 9 6  

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203  
Laughlin, Nevada 8 9 0 2 8  

Lab / invoice No. 

*% 
Project 

Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 0 2 / 2 7 / 9 6  

Hiko Springs Wash Detention Basin (CCBD Bid # 3 4 7 6 - 9 4 )  

TypeofAggregate soil Cement Aggregate Submitted B~ P. Llewellyn/WT Date 0 2 / 2 7 / 9 6  

Source of Aggregate Belt Cut AuthorizedBy K. Smith ~ ~ t e  0 2 / 2 7 / 9 6  

SIEVE ANALYSIS- ASTM (336- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

I 

I 

s To: Client (3) 
American Asphalt & Grading/Wayne Phelps ( 2 )  



151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 3 
Western 

Inc. 
Technologies Bullhead City, Arizona 86442 

The(&&tyPeople PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

20449 
Greiner, Inc . ,  Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028  

I L A B O R A T O R Y  R E P O R T  

2745JC249 

27460061 

0 2 / 2 8 / 9 6  - 
job No. 

Lab/ invoice No. 

Date of Report 

Reviewed By 
- /  

Project 

Location Laughlin, Nevada Sampled By p - Bowen/WT Date 0 2 / 2 6 / 9 6  

TypeofAggregate Soil Cement Aggregate Submitted By p Bowe1l/WT Date 0 2 / 2 6 / 9 6  

Source of Aggregate Be 1 t CU t AuthorizedBy K. Smith Date 0 2 / 2 6 / 9 6  

SIEVE ANALYSIS-ASTMCI~~- 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94)  

TEST STANDARDSARE ASTM UNLESS OTHERWISE NOTED. 

s To: Client ( 3 )  
American A s p h a l t  & GradingIWayne P h e l p s  (2) 

19 (10/921 



Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  
Technologies Bullhead City, Arizona 86442 

(520)  758-8378 fax 758-1 666 

TheQu*b'Peop'e Since 1955 

20449 job No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

PHYSICAL PROPERTIES OF AGGREGATES 
2745 JC249 

Lab/lnvoice No. 27450632 

Client 

Project Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

\ 
. .  - 

s To: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 



L A B O R A T O R Y  R E P O R T  Western 
Techno[ogies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Quality People 

20449 Job No. 

P H Y S I C AL PRO PE RT I ES 0 F AG G REG AT ES 
SiG1955 

2745JC249 

46 Passing Test Result Specification ccumulat,ve Specification 

Greiner. Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Test Standard 

Lab/ Invoice No. 27450632 

Fineness Modulus 

4 in. Dry Rodded Unit Weight, pcf 

3 in. Lightweight Pieces, YO 

C12S- 

C29- 

C123- 

2 in. Clay Lumps and Friable Particles 

1 112 in. Organic Impurities 

1 118in. Sand Eauivalent Value 

C142- 

C40- 

C2419- 
~ 

YO Wear, Revolutions 

Resistance YO Wear, 500 Revolutions 

Abrasion o/o Wear, Revolutions 

o/o Wear, 1000 Revolutions 

To 

C131- 

Grading 

c535- 

Grading 

112 in. 97 
, 318in. 95 

114 in. 

No. 4 

Batch Moisture 

88 Scratch Hardness, Yo By: Weight I Count I I C235- 

81 65-100 Fractured Faces, O/O By: Weight I Count I I 

I 3 .1  1 

No. 8 

No. 10 

0 D698 
0 D1557- 
0 AASHTOT99- n AASHTO T i  80- 

Moisture 

Relations 

~~ ~~ ~ 

58 Liquid Limit I Plasticity index I I 0424- 

52 Cleanness Value Calif. 227- 

No. 16 

No. 30 

37 

23 

Client/Ken Smith (3)  
American Asphalt & Grading/Wayne Phelps (2) 

1 

No. 40 19 

No. 50 15 I 

11 Absorption, Yo 

Specific Bulk (Dry) i p C 1 2 7 -  
Gravity C128- Bulk (SSD) 

I I 
Finer Than 200 
ASTM C117- 

I 

Apparent 



Western 
Technologies 
Inc. 
The Q u ~ t y  People 

20449 

Since 1955 

Sieve Size Accumulative 96 Passing Specification Test Result Specification 

Fineness Modulus 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

Test Standard 

C125- 

L A B 0  R A T 0  R Y  R E P O R T  

- ~~~ 

Maximum Dry Density, p d  0 D698 

0 AASHTOT99- 
0 AASHTOT180- 

Moisture D1557- 

Relations 

No. 30 24 

No. 4 0  19 Density Optimum Moisture, Yo 

No. 50 15 Method 

No. 100 11 Absorption, % 

No.200 8.0 5-20 Specific Bulk (Dry) 0 C127- 
0 C128- 

Bulk (SSD) 
Gravity 

2745JC249 Job No. 

I 1 

Finer Than 200 
ASTM C117- 

Greiner, Inc. Southwest Lab/ Invoice No. 27450632 
3650 SJuth Pointe Circ::, Suite 203 
Laughlin, Nevada 89028 

Project Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 

Location Laughlin, Nevada Sampled By P. Llewellyn/WT Date 12/06/95 

TypeofAggregate Soil Cement Aggregate Submitted By c AndereEE/WT Date 12/06/95 

Source of Aggregate Belt Cut Authorized By K. Smith Date 12/06/95 

1 

Apparent 

Fractured Faces, YO By: Weight I Count 1 1 
Liquid Limit I Plasticity Index 1 1 0424- 

No. 10 Cleanness Value Calif. 227- 

No. 16 38 Batch Moisture 3.1 

Client/Ken Smith (3 )  
American Aspha1.t & Grading/ Wayne Phelps (2) 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The Quality People PHYSICAL PROPERTIES OF AGGREGATES 

S K I 9 5 5  

Sieve Size 

20449 

90 Passing 
Aceumulatlve Specification 

L A B O R A T O R Y  R E P O R T  

2745JC249 Job No. 

1 112 in. 

1 118in. 

Greiner, Inc. Southwest 27450632 
3650 South P o i n t e  Circle ,  S u i t e  203 
Laugh l in ,  Nevada 89028 Date of Report ,, 

Lab/ Invoice No. 

Reviewed By 

Project 

Location Laugh l in ,  Nevada Sampled By P. Llewellyn/WT Date 12/05/95 

Hiko S p r i n g s  Wash D e t e n t i o n  Bas in  (CCBD Bid #3476-94) 

Type of Aggregate s o i l  Cement Aggregate  Submitkd By J *  Waddel l /WT Date 12/05/95 

Source of Aggregate B e l t  Cut AuthorizedBy Smith Date 12/05/95 

~ 

100 100 

100 

112 in. 

318 in. 

Test I Result I Specification I Test Standard 

~ 

99 

96 

I I 

4 in. 

114 in. 

No. 4 

3 in. 

2 in. 

91 

83 65-100 

Scratch Hardness, % By: Weight I Count 

Fractured Faces, o/o By: Weight I Count 

100 

100 

I I C235- 

I I 
No. 8 

No. 10 

62 

57 

Liquid Limit I Plasticity Index 

Cleanness Value 

I I 0424- 

Calif. 227- 

No. 16 

No. 30 

41 

25 

C131- 

c535 -  

o/o Wear, 1000 Revolutions Grading 

Batch M o i s t u r e  

Moisture - 
Density Optimum Moisture, % 

Relations ' 

Maximum Dry Density, p d  

Method 

2.7 
0 ~ 6 9 8  
0 D1557- 
0 AASHTOT99- 
0 AASHTO T180- 

No. 40 

No. 50 

19 

16 
Absorption, % 

I 

No. 100 

No.200 

Finer Than 200 
ASTM C117- 

11 

8 .2  5-20 

I 

Apparent 

Specific 
Gravity 

Cl ien t /Ken  Smith (3) 
American Aspha l t  & Grading/  Wayne P h e l p s  ( 2 )  

Bulk (Dv) u C127- 
C128- 

Bulk (SSO) 



1 A B O R  A T O R Y  R E  P O R T  Western 
Technologies Bul lhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQu&yPeople PHYSICAL PROPERTIES OF AGGREGATES 
20449 Job No. 

Since 1955 
2745JC249 

I 

112 in. 95 

318 in. 94 

114 in. 90 

Greiner, Inc. Southwest 27450632 
3650 South Pointe Circle, Suite 203  
Laughlin, Nevada 89028 

Lab/ Invoice No. 

Project 

Location Laughlin, Nevada Sampled B~ P. Llewellyn/WT Date 1 2 / 0 4 / 9 5  

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94)  

To 
Abrasion Yo Wear, Revolutions c535- 

Yo Wear, 1000 Revolutions Grading 

Scratch Hardness, YO By: Weinht I Count I I C235- 

4 in. 

No. 4 

No. 8 

SIEVE ANALYSIS-ASTMC136- 

Sieve Size 90 Passing 
TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Accumulat,ve Specification 

84 65-100 Fractured Faces, O/O By: Weight I Count I I 
64 LiQuid Limit I Plasticity Index I I D424- 

2 in. 

1 1/2in. 100 100 

t 
- - -  I I I  

I I I 
O/O Wear, Revolutions II 100 

98 

Sand Equivalent Value C2419- 
U 

1 in. O/O Wear, Revolutions C131- 

Resistance - o/o Wear, 500 Revolutions . Grading 

Client/Ken Smith ( 3 )  
American Asphalt & Grading/ Wayne Phelps ( 2 )  

I 1  9 (1  0/92)  



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

TheQuality People 

20449 Job No. 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 
S t F 1 9 5 5  

2745 JC249 

Greiner, Inc., Southwest Lab/lnvoice No. 27450632 
3650 South Pointe Circle, Suite 203  
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada ~ ~ ~ ~ l ~ d ~ ~  P. Llewellyn/WT Date 1 2 / 0 1 / 9 5  

Typeof Aggregate Soil Cement Aggregate Submitted By c* AnderegglWT ~ ~ t e  1 2 / 0 1 / 9 5  

Source of Aggregate Belt cut AuthorizedBy K. Smith Date 1 2 / 0 1 / 9 5  

SIEVE ANALYSIS - ASTM (336-  TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED.  

s To: Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

TheQu&tyPeople PHYSICAL PRoPERTlEs OF AGGREGATES 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 
2745JC249 20449 Job No. 

Greiner, Iuc., Southwest 27450632 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/ invoice No. 

Project 

Location Laughlin, Nevada sampled B~ P.  Llewellyn/WT Date 11 /29/95 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

Type of Aggregate Soil Cement Aggregate Submitted BY J * Wadde W W T  Date 11/29/95 

Source of Aggregate Belt cut AuthorizedBy K. Smith Date 11/29/95 

SIEVE ANALYSIS-ASTM c136- TEST STANDARDS ARE A S I M  UNLESS OTHERWISE NOTED.  

Client/Ken Smith (3) 
American Asphalt 6 GradingIWayne Phelps ( 2 )  

i 9 I1 0/92) 



Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

O h  Passing Sieve Size Accumulative Specification 

.. 

3" 

2 ' / l  " 

2" 

1 '/l  " 100 100 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

soil Classification 

I.iquid Limit and Plasticity of Soils 

1 
LL= 

ASTM D4318- PI = 
Maximum 

Moisture - Density Relations Dry Density, pcf 

0 ASTM 0698- ; 0 ASTM D1557- ; Method Moisture, YO 

Specific Gravity of Soils (minus No. 4 material) 

Optimum 

PHYSICAL PROPERTIES 

1 " 

?A " 

LABORATORY REPORT a 

Specific Cravitv 

Resistance 'R '  Value of Compacted Soils 

97 

97 

OF 

1 'h " 1 !% 1 1 % " 

% " 

SOILS 

ASTMD2844- 'R '  Value 

Other: 

2745JC249 Client 20449 Job No. 

Greiner, Inc., Southwest Lab/l nvoice No. 27 450632 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada Sampled By P. LlewellvdWT Date 1 1 / 2 8 / 9 5  

Hiko Springs Wash Detention Basin (CCBD Bid # 3 4 7 6 - 9 4 )  

Source of Material Belt cut : 2o am Authorized By K. Smith Date 11/28/95 

Batch Moisture = 2.6% 

Copiesto: Client/Kem Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 



~ 

L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Quality People 

20449 Job No. 

PHYSICAL PROPERTIES OF AGGREGATES 
2745JC249 S z 1 9 5 5  

O/O Passing Sieve Size Accumulative Specification 

4 in. 

3 in. 

2 in. 

1 112 in. I inn 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 2 0 3  
Laughlin, Nevada 8 9 0 2 8  

Organic Impurities 

27450632 Lab/lnvoice No. 

1 1I8in. 

112 in. 

318 in. 

~~ _____ ______ ~ 

Sand Equivalent Value GREIN~R, INC. C2419- 

Yo Wear, Revolutions C131- 

Resistance %Wear, 500 Revolutions Grading 
To 100 

98 Abrasion %Wear, Revolutions c535- 

96 YO Wear, 1000 Revolutions Grading 

114 in. 

No. 4 

90 Scratch Hardness, % By: Weight I Count I I C235- 

8 3  65-100 Fractured Faces, YO By: Weight I Count I I 
No. 8 

No. 10 

60  Liquid Limit I Plasticity Index I I D424- 

Cleanness Value Calif. 227- 55 

No. 16 

No. 100 10 
I I 

38 Moisture 2.6 

Absorption, o/o 

I - 

No. 30 
Moisture 

No. 40 Density 
Relations 

No. 50 

Maximum Dry Density, p d  

Optimum Moisture, YO 

Met hod 3 AASHTO T180- 

u 0698 

AASHTOT99- 
. 0 D1557- 
' 

No.200 

Client/Ken Smith ( 3 )  
American Asphalt 6 Grading/Wayne Phelps ( 2 )  

Specific Bulk (Dv) u C127- 
C128- 

Bulk (SSD) o-20 1 Gravity ' 

6 . 7  

I I 
Finer Than 200 
ASTM C117- 

I 

Apparent 



Western 
Technologies 
Inc. 
The Wty People 

20449 
Since 1955 

Sieve Size 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

YO Passing 
Accumulative Specification 

L A B O R A T O R Y  R E P O R T  

~ ~~~~~~~~~~ 

Fineness Modulus 

Dry Rodded Unit Weight, pcf 

2745JC249 Job No. 

C125- 

C29- 

1 112in. 

1 1/8in. 

Test I Result I Specification I Teststandard I 

100 

I I 

4 in. 1 

Organic Impurities 

Sand Equivalent Value 

C40- 

C2419- 

100 Resistance 
To 

Abrasion 

Yo Wear, Revolutions C131- 

Yo Wear, 500 Revolutions Grading 

o/o Wear, Revolutions c535- 

o/o Wear, 1000 Revolutions Grading 

112 in. 

318 in. 

97 

94 

No. 16 

No. 30 

No. 40 

114 in. 

No. 4 

~ 

89 

83 65-100 

Scratch Hardness, YO By: Weight I Count I I 
Fractured Faces, Yo By: Weight I Count I 

I 

Finer Than 200 
ASTM C117- 

*.To: ap& C E I V E b  

I C235- 

I 
No. 8 

No. 10 

Lightweight Pieces, Yo I 

~ 

62 

56 

I C123- 

Liquid Limit I Plasticity Index 

Cleanness Value 

Clay Lumps and Friable Particles I I I C142- I 

I I D424- 

Calif. 227- 

Moisture 
Density 

Relations 

Specific 
Gravity 

Maximum Dry Density, pcf 

Optimum Moisture, '10 

Method 0 AASHTO T180- 

Absorption, YO 

Bulk (Dry) 0 C127- 

Bulk (SSD) 

0 0698 
0 D1557- 

AASHTOT99- 

. 0 C128- 

No. S O  

No. 100 

16 

11 

Moisture 1 6.8 I 

No.200 7.9 0-20 

I I I I I 
1 Apparent I 

GAEINER, INC. 
19 (1 0/92) 





L A B O R A T O R Y  R E P O R T  1 Western 
Technologies Bullhead City, Aiizona 86442 

The(x_lali_typeOple PHYSICAL PROPERTIES OF AGGREGATES 
20449 Job No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
Since 1955 

2745JC249 

27450632 Lab/ Invoice NO. 

Project 

Location Laughlin, Nevada Sampled By P. LlewellydWT Date 11/21/95 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

TypeofAggregate Soil Cement Aggregate Submitted By c -  Anderegg/WT Date 11/21/95 

SourceofAggregak Belt Cut 10: 15 AuthorizedBy K* Smith Date 11/21/95 

114 in. 

No. 4 

SIEVE ANALYSIS-ASIM (336- TEST STANDARDS ARE ASIM UNLESS OTHERWISE NOTED. 

92 I Scratch Hardness, O/O By: Weight I Count I I C23.5- 

85 1 65-100 Fractured Faces, o/o By: Weight I Count I I 
~ 

Liquid Limit I Plasticity Index 

Cleanness Value 

Batch Moisture. Z 

I I 0424- 

Calif. 227- 

3.2 

I Moisture 
No. 30 26 Maximum Dry Density, p d  

Optimum Moisturn, YO 

Method 

u D698 
0 D1557- 
0 AASHTOT99- 
0 AASHTO T180- 

II 

No. 40 

No. 50 1 N0.200 I 8.0 1 5-20 11 Specific Gravity 

Finer Than 200 
ASTM C117- 

20 Density 
Relations 

16 

0 C127- 
0 C128- 

Bulk(SSD) 
~ 

Apparent 

Client/Ken Smith (3) 
& Grading/Wayne Phelps (2) 

NOV 2 8 1995 





I I 

Test Result Specification 

Fineness Modulus 

Dry Rodded Unit Weight, p d  I 

Western 
Technologies 
Inc. 
The QuaJty People 

Since 1955 
20449 

Test Standard 

C125- 

C29- 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

PHYSICAL PROPERTIES OF AGGREGATES 

lightweight Pieces, Yo 

Clay Lumps and Friable Particles 

Organic impurities 

L A B  0 R A T 0  R Y R E  P O R T  c 

C123- 

C142- 

C40- 

Job No. 

1 118in. 

2 745  JC249 

Sand Equivalent Value C2419- 

Greiner. Inc., Southwest Lab/ Invoice NO. 27450632 
3650 South Pointe Circle, Suite 203  

Date of Report ! 95 Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada Sampled By P. Llewellyn/WT Date 1 1 / 2 0 / 9 5  

Hiko Springs Wash Dentention Basin (CCBD Bid C3476-94) 

Type of Aggregate Soil Cement Subm itted B y c  * Anderegg/ WT Date 1 1 / 2 0 / 9 5  

Source of Aggregate Belt cut Authorized By Smith Date 1 1 / 2 0 / 9 5  

To 
Abrasion 

YO Wear, Revolutions C131- 

Yo Wear, 500 Revolutions Grading 

Yo Wear, Revolutions c535- 

1 112 in. 

~~ 

Yo Wear, 1000 Revolutions 

Scratch Hardness, o/o By: Weight I Count 

Grading 

I I C235- 

Liquid Limit I Plasticity index 

Cleanness Value 

1 in. 

314 in. 

112 in. 

I I D424- 

Calif. 227- No. 10 

318 in. 90 

114 in. 85 

~ 

54 

I No. 4 

Batch Moisture, 

Maximum Dry Density, p d  
Moisture 
Density Optimum Moisture, O/O 

Relations 
Met hod 

3.7 
D698 

0 D1557- 
0 AASHTOT99- 
0 AASHTO T180- 

No. 16 

No. 30 

49 

24 

No. 40 

No. 50 

Finer Than 200 
ASTM C117- 

19 

16 

No. 100 

No.200 

I 
~~ ~ 

‘ractured Faces, o/o By: WeiEht I Count I I I ’  I 

11 

8 . 3  5-20 Specific 
Gravity 

Bulk (Dv) u C127- 

Bulk (SSD) 
0 C128- 

Absorption, O/O 

I - 

I Apparent I I 

ClientfKen Smith ( 3 )  
American Asphalt & GradingfWayne Phelps ( 2 )  

319 (10/921 



$I€VE ANALYSIS 
Type of Material s6ll- c644-6A7 Job. No. 2 7 4scs c zci 9 
c 

Sieve Weight % % Pass 
No. Retained. Retained Accum. 

Source of Materiel t9X-t- COT Lab/lnvoice No. 

Specs. 

1 Ret. t 4  1 1 Technician Initial 3 

1 I I I '  

Sampled 8 y  @C Dale VI?+ 
Submitted By CA Oa(e ,- I,lzO 
TestlCalc. By ~p ' Date 

Reviewed By I Date 

Classification 

Test Procedure 
- 

Aggregate 
..- 

Sieve ASTM C136- 

-200 ASTM ci  1 7- GREINER, INC. 

S ieve'ASTM 64 2 2 - 
-200 ASTM D1140- 

Special Instructions 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The@tyhple PHYSICAL PROPERTIES OF AGGREGATES 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Since 1955 

No. 10 

NO. 16 

No. 3 0  

No. 40 

No. j U  

20449 Job No. 2745JC249 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/ Invoice No. 27450632 

Date of Report / 20/95 

Reviewed By -q 
Project Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) 
Location Laughlin, Nevada SampledBy P. Llewellyn/WT Date 11/17/95  
Typeof Aggregate Soil Cement Aggregate Submitted By Anderegg/WT Date 11/17/95  

Source of Aggregate Belt cut AuthorizedBy K'  Smith Date 11/17/95 

53 Cleanness Value Calif. 227- 

38 Batch Moisture, % 3 . 1  
28  Maximum Dry Density, pcf D698 

18 Density Optimum Moisture, YO 

15 

Moisture 0 D1557- 

Relations ' 
~ AASHTOT99- 

Method 0 AASHTO T180- 

SIEVE ANALYSIS-ASTM C136- TEST STANDARDSARE ASTM UNLESS OTHERWISE NOTED. 

No. 100 

No.200 

Finer Than 200 
ASTM C117- 

10 Absorption, Yo 

8 .0  0-20 Specific Bulk (Dry) 0 C127- 
Gravity 0 C128- 

Rulk (SSD) 

Apparent 

Client/Ken Smith (3)  
American Asphalt & GradingIWayne P h e l p s  (2) 

NOV 2 2 1995 

GREINER, INC. 



* 

* 

all 

1 .  

1 1/2 

I 110 

Ret. #4 Technician Initial 4 
' Wetweight ! 5 'Wet Before Wash ~ ~ 3 . 3 1  a 

5 Dry Weight 
. #4  ' Dy BeforeWash $%.y 0 

Afterwash 7 ?bs Toral 
0 ry 

Weight 

I C  

Classification 

Test Procedure 

0 Aggregate NOV 1 7 1995 

GREINER, INC. Sieve ASTM C13 6- 

-200 ASTM C117- 

0 Soil . 7 7 c 3  
Sieve ASTM 6 4 2 2 -  

-200 ASTM D1140- &&%c H- 

a F ( C  .'%,\ 
\ $ x o . <  ) 5 0 W  

+ 

Special tnstructions 

I' 

II ' . 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rudi Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

SIEVE ANALYSIS - ASTM C136- TEST STANDARDS ARE ASTM UNLESS OTHERWISE NOTED. 

Result Specification Test Standard ' Test 

Fineness Modulus C125- 

Dry Rodded Unit Weight, p d  C29- 

TheQumJity People 

20449 

PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

3 in. 

2 in. 

L A B O R A T O R Y  R E P O R T  

WVISED REPORT: 12/29/95 

~ 

Lightweight Pieces, YO C123- 

Clav LumDs and Friable Particles C142- 

Job No. 2745JC249 

1 112in. 

1 118in. 

100 Organic Impurities C40- 

Sand Equivalent Value C2419- 

1 in. 

I 4  in. 

1/2 in. 

318 in. 

YO Wear, Revolutions C131- 

Resistance YO Wear, 500 Revolutions Grading 
To 

Abrasion %Wear, Revolutions c535- 

o/o Wear, 1000 Revolutions Grading 

114 in. 

No. 4 

90 Scratch Hardness, O/O By: Weight I Count I I C235- 

81r 65-100 Fractured Faces, O/O By: Weight I Count I I 
I No.8 1 62 I 11 Liquid Limit I Plasticity Index I I I I 1 D424- 

No. 10 

No. 16 

No. 30 

No. 40 

No. 50 

~~ 

57 Cleanness Value Calif. 227- 

40 Batch Moisture, Z 2.0 

32 
25 Density Optimum Moisture, '/O 

19 Method 

Maximum Dry Density, p d  D698 

c] AASHTOT99- 
0 AASHTO T180- 

Moisture c] D1557- 

Relations 

Absorption, o/o 

Specific Bulk (Dv) 0 C127- 
Gravity 0 C128- 

Bulk (SSD) 

Apparent 
I I 

Finer Than 200 
ASTM C117- 

s To: Client/Ken Smith (3) 



--_ 

Sieve Size 

L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City ,  Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
The@&ityPeople PHYSICAL PROPERTIES OF AGGREGATES 
20449 Job No. 2745 JC249 

Since 1955 

Test Result Specification Accumulat,ve ?A Passing Specification 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

Sand Equivalent Value 

Yo Wear, Revolutions 

Resistance O/'Wear, 500 Revolutions 

Abrasion o/o Wear, Revolutions 

Yo Wear, 1000 Revolutions 

To 

Scratch Hardness, o/o By: Weight I Count 

Fractured Faces, o/o By: Weight I Count 

Liquid Limit I Plasticity Index 

Lab/lnvoice No. 27450632 

I 1 
I 1 
I 1 

Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada Sampled By P.  Llewellyn/WT Date 11/15/95  

TypeofAggregate S o i l  Cement Aggreagte Submitted By P. LLewellyn/WT Date 11/15/95 

SourceofAggregate Belt Sample 1 : 00 pm Authorized By Smith Date 11/15/95  

No. 10 

No. 16 

No. 30 

No. 40 

No. 50 

No. 100 

57 Cleanness Value 

40 Batch Moisture, % 2.0 

32 
25 Density Optimum Moisture, YO 

19 Method 

11 Absorption, YO 

Maximum Dry Density, p d  0 D698 

0 AASHTOT99- 
AASHTO T180- 

Moisture 0 D1557- 

Relations 

I I I 1 1  Fineness Modulus I 1 

No.200 

~~~ 

1 1  Dry Rodded Unit Weight, p d  

Specific Bulk (Dry) 0 C127- 
0 C128- 

Bulk (SSD) 
5-20 ' 1  Gravity 

8.1 

3 in. Lightweight Pieces, Yo 

2 in. Clay Lumps and Friable Particles 

1 1f2in. Organic Impurities 

I 

Finer Than 200 
ASTM C117- Apparent 

TestStandardI 

C123- 

C142- 
~~ 

C40- 

C2419- 

C131- 

Grading 

c535- 

Grading 

C235- 

D424- 

Calif. 227- 

Client/Ken Smith (3) 

NOV 2 2 1995 

GREINER, INC. 
9 (10/92) 



Sieve Weijjht 96 % Pass 
No.  Retained. Retained Accum. Specs. 

1 1/2 1 
r- I 

Aggregate , NOV 1 6 1995 

SieveASTM D422- 

-200 ASTM 01 1 40- 

Special Instructions 

2- “t 

I 



L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

TheQunJty People 

20287 Job No. 

PHYSICAL PROPERTIES OF AGGREGATES 
Since 1955 

2745 JC232 

Sieve Size 

American Asphalt & Grading Lab/ Invoice No. 27450520 
3624 G o l d f i e l d  S t r e e t  
North Las Vegas,  Nevada 89030 Dateof Report n 0 9 / 2 8 / 9 5  

Project Hiko S p r i n g s  De ten t ion  Bas in  (CCBD Bid #3476-94)  

Result Specification Test Standard Test 96 Passing 
Accumulat,ve Specification 

Fineness Modulus C125- 

8 / 9 5  n 

4 in. 

Reviewed By 1, 

Project Hiko S p r i n g s  De ten t ion  Bas in  (CCBD Bid #3476-94)  

Dry Rodded Unit Weight, p d  C29- 

Location Laugh l in ,  Nevada Sampled By Booth Date 0 9 / 2 2 / 9 5  

Typeof Aggregate S i l t y  sand  w/g rave l  Submitted By F*  Booth Date 0 9 / 2 2 / 9 5  

Source of Aggregate S t o c k p i l e  Authorized By w. PhelPs Date 0 9 / 2 2 / 9 5  

3 in. Lightweight Pieces, YO C123- 

2 in. """::"I 
1 118in. 

~ _ _ _ _ ~  

Clay Lumps and Friable Particles C142- 

Organic Impurities C40- 

Sand Equivalent Value C2419- 

98 

97 Resistance 
To 

Abrasion 

YO Wear, Revolutions C131- 

Yo Wear, 500 Revolutions Grading 

Yo Wear, Revolutions cs35- 

Grading Yo Wear, 1000 Revolutions 

I 1/2in. 

318 in. 

114 in. 

No. 4 

I No.8 

~_ 

95 

93  

87 

81  

67 

Fractured Faces, 7' By: Weight I Count 

Liquid Limit I Plasticity Index 

I I 
I I D424- 

/Finer Than 200 1 ASTM C117- 

N0.10 

No.16 

62 

48 

Scratch Hardness, YO By: W z h t  I Count 1 I I I 1 C235- 

Cleanness Value Calif. 227- 

No.30 

~ 0 . 4 0  

32 

25 

Maximum Dry Density, p d  
Moisture 
Density Optimum Moisture, YO 

Relations 
Method 

Absorption, O h  

Apparent 

0 D698 
0 D1557- 
0 AASHTOT99- 
0 AASHTO TI 80- 

Client/Wayne Phe lps  ( 2 )  
G r e i n e r ,  I n c . ,  SouthwestIKen Smith ( 3 )  

I No.50 

~ 0 . 1 0 0  

21 

15 

No.200 

I 
10.8 Specific 

Gravity 
Bulk (Dry) 0 C127- 

0 C128- 
Bulk (SSD) 



Soil Cement Densities 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 

I TEST LOCATION, VERTICAL 
!Approximate Fill 
I Depth, f f ,  Elevation 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

j MATERIAL TESTED 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

MOISTURE,% 1 WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT/ ' 1 INVOICE NO. , 

Date of Report 02-28-96 

Eventhvoice No. 27460061 
Job No. 2745JC249 Page 1 of 1 

Date 02-22-96 
Tested By P. LLEWELLYNNT Date 02-22-96 

Authorized By KEN SMITH 

I 
I 
I 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3098 Hz0 621 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

i IN-PLACE CHARACTERISTICS 

Hole Moisture 
Volume % of Dry 
cu. ft. ~ Unit Weigl 

165 
166 
167 
168 
169 
170 
171 
172 

7.6 
7.4 
7.9 
8.0 
7.5 
8 .O 
8.3 
7.9 

Dry Unit 
Weight 

Ibf / cu. ft. 

128.7 
129.9 
129.2 
128.5 
129.1 
129.3 
129.8 
130.4 

1 Maximum 0 
lversize 1 ID 1 Unit Weigh 

% ;  i Ibf / cu. ft. 

0.0 6 
0.0 ~ 6 j 
0.0 1 6 i 
0.0 i 6 , 
0.0 I 6 j 

0.0 i 
6 1 

0.0 1 6 j 
0.0 I 6 ~ 

~ 

I 

j I 

LAB CHARACTERISTICS 

Optimum 
Moisture 

% 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

TEST 
NO. 

165 
166 
167 
168 
169 
170 
171 
172 

TEST LOCATION, HORIZONTAL 

TOP OF DAM, STA. 11 +00 
TOP OF DAM, STA. 10+00 
TOP OF DAM, STA. 9 + 25 
TOP OF DAM, STA. 8+00 
TOP OF DAM, STA. 6 + 75 
TOP OF DAM, STA. 5 + 00 
TOP OF DAM, STA. 3 + 50 
TOP OF DAM, STA. 2 + 0 0  

COMPACTION 1 REQUIREMENTS 

% of i I 1 C o m y t i o n  
Maximum Dry Moisture 

Unit Weight ; % 

96 
97 
97 
96 
97 
97 
97 
98 

I 96 

1 :: 
I 96 
I 96 I 

96 1 96 I 
I 

I 96 

1086.7 
1086.7 
1086.7 
1086.7 
1086.7 
1086.7 
1086.7 
1086.7 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

* DATUM TOPOGRAPHIC 
,@L 'D 
3/1/76 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W l  AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS  INCLUDED OR INTENDED. 

& 

REVIEWED BY CORWIN ANDEREGG - 
0-2-093-W-Ti tNEDL&?19N-C&% - -  - - - --- 



I - 

Western 
Technologies 
Inc. 
The QUA@ People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City,-Arizona 86442 
(520) 758-8378 fax 758-1 666 

REGATE 
ZIGHT TESTS 
NSITY) 

SOIL / AGC 
FIELD UNIT W 

(FIELD DE 

Date of Report 02-28-96 
Job KQ. 2745JC249 

Event/lnvoice No. 27460061 -1 
Authorized ByKEN SMITH 

Page 1 of 2 

Date 02-26-96 
Tested By P. LLEWELLYNWT Date 02-26-96 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Unit Weight I % 

173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

I 7.0 128.8 
6.9 129.2 
7.3 130.0 
7.5 129.1 
7.3 130.1 

129.7 7.4 
1 7.5 1 128.7 
I 7.9 129.9 

I 

0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

6 , 133.6 7.6 96 
97 
97 
97 
97 
97 
96 
97 
97 
95 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

6 133.6 
6 133.6 
6 133.6 
6 133.6 
6 133.6 
6 133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

6 133.6 7.6 
6 133.6 I 7.6 l 8.0 1 129.5 , 0.0 

~ 7.5 127.3 I 0.0 6 133.6 7.6 
1 

rEST LOCATION, VERTICAL 
!Approximate Fill ! Elevation . , nan+h ft 

TEST 1 
NO. i TEST LOCATION, HORIZONTAL MATERIAL TESTED 

173 
174 
175 
176 
177 
178 
179 

DOWNSTREAM EAST SLOPE, STA. 11 + 50 
DOWNSTREAM EAST SLOPE, STA. 11 + 00 
DOWNSTREAM EAST SLOPE, STA. 10 + 50 
DOWNSTREAM EAST SLOPE, STA. 10 + 00 
DOWNSTREAM EAST SLOPE, STA. 11 + 00 
DOWNSTREAM EAST SLOPE, STA. 11 + 50 
DOWNSTREAM EAST SLOPE, STA. 10 + 00 

I 2.5 
' 2.5 

2.5 
2.5 

' 2.5 
2.5 

1 2.5 

I 

994.0 
996.0 
998.0 

1000.0 
1002.0 
1004.0 
1006.0 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

,180 I DOWNSTREAM WEST SLOPE, STA. 17+00 1 2.5 1 998.0 ' SOILCEMENT I 

! 182 ~ DOWNSTREAM WEST SLOPE, STA. 16 + 00 
181 i DOWNSTREAM WEST SLOPE, STA. i6+50 ' 2.5 1 1000.0 SOIL CEMENT 

, 2.5 ~ 1002.0 ~ SOIL CEMENT 
I - 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

OPTIMUM 1 MAXIMUM DRY UNIT ' TEST METHOD I , MOISTURE,% 1 WEIGHT, Ibf I cu ft. EVENT/ DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ' INVOICE NO ' 

6 /27450632 SOIL CEMENT 1 ON SITE I 7.6 I 133.6 i D558-8 'I 
I I 

I I I 

Comments: MOISTURE SPECIFICATION, BID #I 4 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY CORWIN ANDEREGG 



Western 
Technologies 
Inc. 
The W-ty People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Date of Report 02-28-96 

Eventllnvoice No. 27460061 -1 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 02-26-96 
Tested By P. LLEWELLYNIWT Date 02-26-96 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POlNTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

ocation LAUGHLIN, NEVADA 
IN-PLACE CHARACTERISTICS 

Moisture ~ Dry Unit 
i 

TEST ' 

No. 1 G k e  I % o f  Dry ~ Weight 
1 cu. ft. ; Unit Weight , Ibf I cu. ft. 

1 COMPACTION REQUIREMENTS LAB CHARACTERISTICS 

! ~ Maximum Dry : Optimum % o f  I I 
Oversize I ID j Unit Weight j Moisture i Maximum Dry ! Moisture i Compaction ! INDICATED 

% '  ' Ibf I cu. ft. % : Unit Weight i % 1 %  
183 
184 

7.6 
7.9 

129.2 
128.8 

0 .o 
0.0 

6 l  
6 l  

I 

133.6 
133.6 

7.6 
7.6 

97 
96 

j 96 
I 96 

YES 
YES 

L 

TEST ! 1 NO. 1 
TEST LOCATION, VERTICAL 

/Approximate Fill I MATERIAL TESTED 
ft, Elevation ~ I 

TEST LOCATION, HORIZONTAL 

I183 1 RETEST 182A 
I184 j DOWNSTREAM WEST SLOPE, STA. 17 +00 , 

i 2.5 
j 2.5 

1002.0 SOIL CEMENT 
~ 1006.0 SOILCEMENT 
i I 

I 

I 
, 
~ 

I 

i i  
! !  
i i  

i 

I ! 1 

! I  

I 
I 
I 

I i 
! I  I 

1 ,  
I i 

Comments: 

I 

MOISTURE SPECIFICATION, BID #I 4 
* DATUM TOPOGRAPHIC 

I i I 
i ! 
~ 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT i3t GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT, WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
... .- _._. .. .~ . __ -. __ ..... LSIGNED.COPY ON&EI 91 



. 

I 
TEST LOCATION, HORIZONTAL TEST I 

NO. , 

Western 
Technologies 
Inc. 
The W-ty People 

Since 1955 

TEST LOCATION, VERTICAL 

I Approximate Fill Elevation . MATERIAL TESTED 
Depth. ft. 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

185 i DOWN STREAM, WEST SLOPE 5:l. STA. 16+50 i .9 1008.0 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 

* LAUGHLIN, NV 89028 

I 
I SOIL CEMENT 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

LAB IO. EVENT/ NO, 1 DESCRIPTION OF MATERIAL SOURCE OF MATERIAL 

6 27450632 SOIL CEMENT O N  SITE 

Date of Report 03-1 1-96 

Event/lnvoicr. No. 27460061 -2 
Page 1 of 1 

Date 02-27-96 
Tested By P. LLEWELLYNWT Date 02-27-96 

Job No. 2745JC249 

Authorized By KEN SMITH 

OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I cu. ft. 

7.6 133.5 D558-B 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3098 H z 0  621 

I IN-PLACE CHARACTERISTICS 

TEST p T  
No. Volume i cu. ft. 

185 
186 1 
187 1 
188 1 
189 1 
190 I 

186 
187 
188 
189 
190 

7.9 130.7 
8.0 128.1 
8.0 128.3 
8.5 1 129.3 
8.3 128.5 

Oversize 
I 

I 0.0 

0.0 

1 0.0 

LAB CHARACTERISTICS 

ID 
Maximum Dry 

Unit Weight 
Ibf I cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

1 Optimum 
Moisture 

7.6 
' 7.6 I 7.6 
I 7.6 
~ 

DOWN STREAM, WEST SLOPE 5:l. STA. 17 + 50 
DOWN STREAM, WEST SLOPE 5:l. STA. 17 +00 
DOWN STREAM, WEST SLOPE 5:l. STA. 18+00 
DOWN STREAM, WEST SLOPE 5:1, STA. 17 +00 
DOWN STREAM, WEST SLOPE 5:l. STA. 16+50 

REQUIREMENTS COMPACTION 1 
% of 

Maximum Dry 
Unit Weight 

96 
98 
96 
96 
97 
96 

Moisture 
% 

Compaction 
% 

96 
96 
96 
96 
96 
96 

101 2.0 
1018.0 
1020.0 
1024.0 
1028.0 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: MOISTURE SPECIFICATION 
* DATUM TOPOGRAPHIC 
This engagement does NOT include provision for W T  opinions, conclusions nor directions in regard to this project. 0 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEAEOVE SERVICES AN0 REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

AMERICAN ASPHALT & GRADING (2) 

CORWIN ANDEREGG REVIEWED BY 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
Q The Inc. W-ty People 

Since 19% e 

Optimum 
Moisture 

% 

I (FIELD DENSITY) I 
- - .. . . . -. 

% of 
Compaction Maximum Dry Moisture 

Unit Weight % % 

Date of Report 03-1 1-96 

Event/ln.ioice No. 27460061 -3 
Job No. 2745JC249 Page 1 of 1 

Authoiized By KEN SMITH Date 02-28-96 
Tested By P. LLEWELLYNMlT Date 02-28-96 

TEST LOCATI 
Approximate fill 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

EVENT/ 
LAB ID’ INVOICE NO. 

6 27450632 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

I OPTIMUM MAXIMUM DRY UNIT TEST METHOD 
MOISTURE,% WEIGHT, Ibf I cu. ft. 

DESCRIPTION OF MATERIAL 1 SOURCE OF MATERIAL 

SOIL CEMENT 7.6 133.6 D558-8 ! ON 

iauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weinht 3098 H20 621 
i IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS I COMPACTION 1 REQUIREMENTS 

Dry Unit 
Weight 

Ibf I cu. ft. 
)versize 

% 
ID 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

ONFORMANCE 
INDICATED % of Dry 

cu. ft. Unit Weight 

191 
192 
193 
194 
195 
196 
197 

9 .o 
9.3 
8.7 
8.9 
8.5 
9 .o 
8.7 

129.1 
130.1 
128.7 
128.4 
128.3 
130.5 
128.3 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

97 
97 
96 
96 
96 
98 
96 

96 
96 
96 
96 
96 
96 
96 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

TEST 
NO. TEST LOCATION, HORIZONTAL MATERIAL TESTED 

I, VERTICAL 
Elevation 

1010.0 
1014.0 
1018.0 
1020.0 
1022.0 
1026.0 
1028.0 

191 
192 
193 
194 
195 
196 
197 

DOWN STREAM, EAST SLOPE 5: 1, STA. 10 + 50 
DOWN STREAM, EAST SLOPE 5: 1, STA. 9 + 50 
DOWN STREAM, EAST SLOPE 5:l. STA. 10+00 
DOWN STREAM, EAST SLOPE 5:1, STA. 9 + 75 
DOWN STREAM, EAST SLOPE 5:1, STA. 10 + 50 
DOWN STREAM, EAST SLOPE 5:1, STA. 10 + 00 
DOWN STREAM, EAST SLOPE 5:1, STA. 11 +00 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

Distrib .- AND TIME nF TFQTINI: nNI AMERICAN ASPHALT 81 GRADING ’-‘ NDITI( 
119 W A C  OCSFORMED UNDER THE APPROPRIATE 
. . ._ .-ID JUDGMENT THAT IS REASONABLY 

EXPECTED FROM~SIM~~ARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, ‘+\\qi& OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 



€3 e 

TEST 
NO. 

157 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL Approximate Fill I Depth, ft. 1 Elevation 

STA. 12 + 50, UPSTREAM SLOPE 2.5 I 1080.0 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

2.5 
2.5 
2.5 
11.0 
11.0 
12.0 
12.0 

1083.0 
1084.0 
1086.0 
1014.0 
1014.0 
1015.0 
1015.0 

OPTIMUM MAXIMUM DRY UNIT TEST METHO[ 
MOISTURE,% WEIGHT, Ibf / cu. ft. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL EVENT1 

LAB ID‘ INVOICE NO. 

6 27450632 1 SOIL CEMENT ON SITE 
!”. *.-> - .. 

’ -  . _..”. i_l 

= ”“* .. . ..., ... --_-:. 1- = : .  . .. 
i l  i 7.6 133.6 D558-B 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

Date of Report 12-14-95 
Job No. 2745JC249 Page 1 of 1 

Eventhvoice No. 27450632-1 9 
Authorized By KEN SMITH Date 12-08-95 

Tested By P. LLEWELLYNANT Date 12-08-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3088 H7O 621 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
- __ 

TEST 
NO. 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION I REQUIREMENTS 

Moisture 
% of Dry 

Unit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
hersize 

% 
ID 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

Optimum 
Moisture 

% 

Hole 
Volume 
cu. ft. 

% of 
Maximum Dry 

Unit Weight 

97 
97 
97 
96 
96 
97 
96 
96 

:ONFORMANU 
INDICATE0 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

Moisture 
% 

Compaction 
% 

96 
96 
96 
96 
96 
96 
96 
96 

157 
158 
159 
160 
161 
162 
163 
164 

7.6 
7.8 
7.3 
7.9 
7.5 
7.6 
7.8 
7.5 

129.3 
129.7 
130.0 
128.7 
128.7 
129.5 
128.4 
128.8 

0.0 
0 .o 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0.0 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

STA. 12 + 00, UPSTREAM SLOPE 
STA. 12 + 50, UPSTREAM SLOPE 
STA. 1 1  + 00, UPSTREAM SLOPE 
STA. 13+00, 5’ LEFT OF CENTERLINE, SEDIMENT BERM 
STA. 16 + 00,2’ RIGHT OF CENTERLINE, SEDIMENT BERM 
STA. 14 + 00 AT CENTERLINE, SEDIMENT BERM 
STA. 15 + 00,2’ LEFT OF CENTERLINE, SEDDIMENT BERM 

, 
I LABORATORY DATA & COMPACTION CHARACTERISTICS 

i ”  
TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDE0 OR INTENDED 

Distribution : CLIENT - (3) 
AND TIME OF TESTING ONLY THEABOVE SERVICES AND rnwm WERE PERFORMED AMERICAN ASPHALT & GRADING (2) 

% REVIEWED BY CORWIN ANDEREGG 
W(INEDZOW.ONFILEl - - - -- - - - -- - - - - -- - -  - -- ---- --~(J~-(Q~~-W.TI-- - __ _- - - ---- -- - 



Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
'ethnologies Bullhead City, Arizona 86442 

inc. 
The Quality People 

S G 1 9 5 5  e 

Depth, ft. Elevation 

SOIL I AGC 
FIELD UNIT W 

(FIELD DE 

REGATE 
IIGHT TESTS 
NSITY) 

Date of Report 12-12-95 
Page 1 of 2 Job No. 2745JC249 

Eventhvoice No. 27450632-1 7 
Authorized By KEN SMITH Date 12-06-95 

Tested By P. LLEWELLYNMT Date 12-06-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3088 H20 621 augc - 

TEST 
NO. 

__ 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
~ 

~ 

TEST 
NO. 

IN-PUCE CHARACTERISTICS LAB CHARACTERISTICS i COMPACTION I REQUIREMENTS 
~ 

IO 

__ 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

~ __ 

1 Mo;; 

Hole 
Volume % of Dry 
cu. ft. Unit Weight 

~ 7.2 
1 7.0 
' 7.4 

7.1 
j 7.5 

hersize 
% 

Maximum Dry 1 Optimum I %of 
Unit Weight Moisture i Maximum Dry Moisture 
Ibf / CU. ft. % 1 Unit Weight 

Compaction 
% 

ONFORMANCE 
INDICATED 

Dry Unit 
Weight 

Ibf / cu. ft. 

127.1 
129.3 
129.9 
131.1 
129.2 
128.7 
131.5 
129.5 
128.1 
1 28.4 

0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 __ 

~ 

133.6 1 7.6 95 
97 
97 
98 
97 
96 
98 
97 
96 
96 

NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

- 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

133 
134 
135 
136 
137 
138 
139 
140 
141 
142 __ __ 

STA. 6 + 00, UPSTREAM SLOPE 2.5 
RETEST 133A 1 2.5 1 
STA. 9+ 50, UPSTREAM SLOPE 1 2.5 
STA. lO+OO, UPSTREAM SLOPE 2.5 1 
STA. 2+00, UPSTREAM SLOPE 
STA. 6+50, UPSTREAM SLOPE 1 
STA. 4 + 50, UPSTREAM SLOPE 
STA. 3 + 50, UPSTREAM SLOPE 
STA. 12 + 00, 5' RIGHT OF CENTERLINE, SEDIMENT BERM 
STA. 16 + 00, 5' LEFT OF CENTERLINE, SEDIMENT BERM 

2.5 
2.5 
6 .O 

~ 6.0 

LABORATORY DATA & COMPACTION CHARACTERlSTlCS 

1073.0 
1073.0 
1074.0 
1075.0 
1076.0 
1077 .O 
1078.0 
1079.0 
1009.0 
1009.0 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

I OPTIMUM MAXIMUM DRY UNIT TEST 1 MOISTURE,% I WEIGHT, Ibf / cu. ft. ~ 

SOURCE OF MATERIAL ! 1 DESCRIPTION OF MATERIAL 1 INVOICE NO. I 
27450632 I SOIL CEMENT 

I 

I 

Comments: BID #I4 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

REVIEWED BY CORWIN ANDEREGG 
40ZP@.3$3.WT1 ._ ~ .... ~ ~ .. ~ _~ .. ISIWIIED.CO~~ON.FILE~--~ - w-- - .- 



Compaction 
% 

CONFORMANCE 
INDICATED 

I TEST LOCATION, VERTICAL 
[Approximate Fill , ~ ~ ~ ~ h ,  ft. Elevation 
I 3TA. 13 +OO. AT CENTERLINE. SEDIMENT BERM 7.0 1010.0 

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

SOIL CEMENT 

I 

Western 
-lJechnologies Bullhead City, Arizona 86442 

The Quality People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

S z 1 9 5 5  

so 
FIELD 

C 

IL / AGGREGATE 
UNIT WEIGHT TESTS 
INTI NU AT10 N SHEET 

Date of Report 12-1 2-95 
Job No. 2745JC249 Page 2 of 2 

Event/lnvoice No. 27450632-1 7 
Authorized By KEN SMITH Date 12-06-95 

Tested By P. LLEWELLYNWT Date 12-06-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
ocation LAUGHLIN. NEVADA 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

TEST 
NO. I Maximum Dry 

Unit Weight 
Ibf I cu. ft. 

6 I 133.6 
6 i 133.6 

Dry Unit 
Weight 

lbf / cu. ft. 
hersize 

% 

% of 
Maximum Dry 

Unit Weight 
Moisture 

% 

Optimum 
Moisture 

% 

7.6 
7.6 

Volume % of Dry 
cu. ft. Unit Weight 

143 
144 

___ 

130.0 
128.8 

0.0 
0.0 

97 
96 

96 
96 

YES 
YES 

TEST 
NO. 

143 
144 

DEC 2jil 1995 
I 

Comments: BID # I 4  
* DATUM TOPOGRAPHIC 

: CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN Wf AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER WE APPROPRlATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllARY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED, 

REVIEWED BY CORWIN ANDEREGG 



m 
0 

Western 
Technologies 
Inc. 
The Quality People 

Since1955 

151 4 Gold Rush Road, C258 
Bu l l head  City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 
I I 

Date of Report 1 1-29-95 
Job No. 2745JC249 

Eventllnvoice No. 27450632-6 
Page 1 of 1 

Authorized By KEN SMITH Date 1 1  -27-95 
Tested By P. LLEWELLYNMT Date 1 1  -27-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3073 H20 616 

j IN-PLACE CHARACTERISTICS 
I * ONFORMANCE 

INDICATED 

LAB CHARACTERISTICS 1 COMPACTION I REQUIREMENTS __ 

lversire 
% 

__ 

ID 
TEST I Hole Moisture 

i cu. ft. 1 Unit Weight 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

I 
% of 1 

Maximum Dry i Moisture compaction 
Unit Weight 36 

Dry Unit 
Weight 

Ibf / cu. ft. 

73 
74 
75 
76 
77 
78 
79 
80 

7.9 
6.3 
7.1 
7.2 
7 .O 
7.6 
7.4 
7 .O 

129.3 
127.9 
128.4 
130.0 
129.5 
130.7 
129.8 
131.1 

0 .o 
0.0 
0.0 
0 .o 
0 .o 
0 .o 
0 .o 
0.0 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

i 96 
96 
96 
96 
96 
96 
96 

I 

i 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

97 ; 
96 j 
96 
97 
97 
98 

98 

' 

i 
' TEST 1 NO. 
I-- ' 73 I ' 74 
j 75 
1 76 
> 77 
~ 78 

1 80 
I 79 

, 
~ 

TEST LOCATION, HORIZONTAL 
TEST LOC, 
pproximate 

Depth, ft. 
2.5 
2.5 

3 2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

I, VERTICAL 
Elevation MATERIAL TESTED 

1 047 .O 
1 047 .O 
1048.0 
1048.0 
1050.0 
1050.0 
1051.0 
1050.0 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

STA. 1 1  + 00, UPSTREAM SLOPE 
STA. 14+ 50, UPSTREAM SLOPE 
STA. 13 + 50, UPSTREAM SLOPE 
STA. 17 +OO, UPSTREAM SLOPE 
STA. 14+75, UPSTREAM SLOPE 
STA. 12 + 00, UPSTREAM SLOPE 
STA. 17 + 25, UPSTREAM SLOPE 
STA. 15 + 00, UPSTREAM SLOPE 

P 

DEC 1 4 1995 

GREINER, INC. 

LABORATORY DATA & COMPACTION CHARACTERIS'TiiS I 

I 
DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL EVENT/ ! 

1 6 127450632 I SOIL CEMENT 1 ON SITE 
i ~ 

I 
I 

i 

Comments: DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AN0 REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 



, Depth, ft. 

1 5.0 

: 2.5 ' 2.5 
i 2.5 

I 
i 2.5 

, 

1 MOISTURE,% 1 WEIGHT, Ibf / cu. ft. ' EVENT/ i DESCRIPTION OF MATERIAL ! SOURCE OF MATERIAL j INVOICE NO. 1 j i 

1 

I 
I I 

1 6 I27450632 ~ SOIL CEMENT 

; i 
I - 

133.6 D558-B 1 
i I 

Western 
Technologies 
Ine. 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 v FIELD UNIT W 

iREGATE 
EIGHT TESTS The Quality People 

S G 1 9 5 5  

I (FIELD DENSITY) I 

Date of Report 12-07-95 
Job N 2. 2745JC249 Page 1 of 2 

Event/lnvoice No. 27450632-1 6 
Authorized By KEN SMITH Date 12-05-95 

Tested By P. LLEWELLYNNT Date 12-05-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM 03017 
Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3088 H20 621 

1 
auge __ 

TEST 
NO. 

I COMPACTION 1 REQUIREMENTS LAB CHARACTERISTICS IN-PLACE CHARACTERISTICS __ 

)versire 
% 

7 -  ~ 

i Maximum Dry 
ID , Unit Weight 

Ibf / cu. ft. 

Optimum 1 % of 
Moisture Maximum Dry Moisture 

% I Unit Weight 

I 
ONFORMANCE 1 

INDICATED 1 
I 

YES 1 
YES I 
YES 

YES YES I 
YES 
YES 1 
YES 
YES 1 
YES I 

I 

Hole Moisture 
Volume 1 % of Dry 

7.2 
. 7.6 

1 7.2 ! 
7.8 1 7.8 

' 7.4 

7.5 

' 7.4 

Dry Unit 
Weight 

Ibf / cu. ft. 
Compaction 

% 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 - 

~ 

TEST 
NO. 

129.5 
131.3 
129.9 
129.3 
129.7 
130.1 
128.7 
129.5 
131.2 
130.0 

0.0 
0 .o 
0.0 
0.0 
0.0 
0 .o 
0.0 

0 .o 
0 .o 
0 .o 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 I 97 
7.6 1 98 
7.6 I 97 
7.6 97 
7.6 1 97 
7.6 1 97 
7.6 96 
7.6 I 97 7.6 98 
7.6 1 97 

i MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

121 
122 
123 
124 

STA. 14 + 00, SEDIMENT BERM 
STA. 12 + 00, SEDIMENT BERM 
STA. 15+00, SEDIMENT BERM 
STA. 2+00, UPSTREAM SLOPE 
STA. 6 + 00, UPSTREAM SLOPE 
STA. 4+00, UPSTREAM SLOPE 
STA. 5 + 00, UPSTREAM SLOPE 
STA. 3+00, UPSTREAM SLOPE 
STA. 5+00 ,  UPSTREAM SLOPE 

1007.0 
1008.0 
1008.0 
1075.0 
1063.0 
1067.0 
1068.0 
1070.0 
1069.0 

I125 
j 126 
I127 
~ 128 
~ 129 
~ 130 

\ LABORATORY DATA & COMPACTION CHARACTERISTICS 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllAFLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED, '1 

REVIEWED BY CORWIN ANDEREGG 
I_ - rcm*,m'r"w.n,i~~~-------~-~----'----------~- 



m 
0 

IN-PIACE CHARACTERISTICS 

Western 
Technologies 
Inc. 
The Qu&ty People 

Since 1955 

LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

TEST 
No' 

131 
132 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, N V  89028 

Hole I Moisture Dry Unit Maximum Dry Optimum , %of  
Volume ' % of Dry Weight Oversize IO Unit Weight ~ Moisture Maximum Dry Moisture 
cu. ft. Unit Weight Ibf / cu. ft. % Ibf I cu. ft. Unit Weight % 1 %  

7.4 129.9 0.0 6 133.6 1 7.6 97 
I 

7.6 130.8 j 0.0 \ 6 j 133.6 , 7.6 1 98 

i ! I 

i I i ! 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

CONTINUATION SHEET 

1 
I I 

Date of Report 12-07-95 
Job No. 2745JC249 Page 2 of 2 

Event/lnvoice No. 27450632-1 6 
Authorized By KEN SMITH Date 12-05-95 

Tested By P. LLEWELLYNMlT Date 12-05-95 

Approximate Fill Elevation . 
j Depth, f t .  

TEST LOCATION, HORIZONTAL MATERIAL TESTED 

STA. 6+00, UPSTREAM SLOPE 2.5 
STA. 7 + 00. UPSTREAM SLOPE 1 2.5 

~ TEST 

\ 132 
I 

i I 
~ 

I 
! 

i 
1 

~ 

i 
! 

I 
I 

1069.0 SOILCEMENT 
1070.0 1 SOIL CEMENT 

Compaction 
% 

96 
96 

'ONFORMANCE 
INDICATED 

YES 
YES 

Comments: BID # I4  
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 81 GRADING (2) 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BE'TWEEN W AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT I S  REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED- 



€3 e 

Maximum Dry / Optimum 
Unit Weight j Moisture 
Ibf I cu. ft. % 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

I 

% of 1 
Compaction Maximum Dry 1 Moisture 

Unit Weight I % % 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

133.6 

SOIL I AG( 
FIELD UNIT W 

(FIELD DE 

7.6 , 97 

IREGATE 
3GHT TESTS 
NSITY) 

DESCRIPTION OF MATERIAL ' EVENT/ 

Date of Report 12-07-95 
Job No. 2745JC249 Page 1 of 1 

Eventllnvoice No. 27450632-14 
Authorized By KEN SMITH Date 12-04-95 

Tested By P. LLEWELLYNNVT Date 12-04-95 

SOURCE OF MATERIAL 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, N V  89028 

OPTIMUM 
MOISTURE,% 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3088 H20 621 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

MAXIMUM DRY UNIT TEST METHOD I 
WEIGHT, Ibf I cu. ft. 

1 I IN-PLACE CHARACTERISTICS 1 LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 

DV Unit I 

131.1 0.0 
129.5 0.0 

128.7 0.0 
130.0 0.0 
129.4 0.0 

129.7 1 0.0 

ONFORMANCE 
INDICATED Unit Weight 

113 7.5 96 
96 
96 
96 
96 
96 
96 
96 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

8.0 
8.4 
8.2 
8.6 
8.2 
7.9 
7.3 

114 
115 

1116 
1117 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

97 
98 
97 
97 
96 
97 
97 

' 6  

6 
6 
6 

TEST 
NO. __ 

113 
114 
115 
116 
117 
118 
119 
120 

TEST LOCATION, HORIZONTAL 
TEST LOCATI 
pproximate Fill 

Depth, It. 
1 .o 
1 .o 
3 .O 
6 .O 
2.0 
2.0 
3 .O 
3.0 

I, VERTICAL 
Elevation 

1004.0 
1004.0 
1083.0 
1086.0 
1005.0 
1005 .O 
1006.0 
1006.0 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

-~ ~~~ 

STA. 13 + 50, 15' LEFT OF CL, SEDIMENT BERM 
STA. 15 + 50, 10' RIGHT OF CL, SEDIMENT BERM 
STA. 17 + 00, RIGHT OF CL, WEST TURN AROUND 
STA. 17 + 00, RIGHT OF CL, WEST TURN AROUND 
STA. 16+00, 16' RIGHT OF CL, SEDIMENT BERM 
STA. 13+00, 15' LEFT OF CL, SEDIMENT BERM 
STA. 12+50, 10' RIGHT OF CL, SEDIMENT BERM 
STA. 14+50, 5' LEFT OF CL, SEDIMENT BERM 

I 

i LABORATORY DATA & COMPACTION CHARACTERISTICS 1, 

I 6 127450632 , SOIL CEMENT 1 ON SITE I 7.6 I 133.6 

Comments: BID # I 4  
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT 8t GRADING (2) 

1 * '  
ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPWATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED.- 



STA. 19 + 00, UPSTREAM SLOPE 
STA. 20+00, UPSTREAM SLOPE 
STA. 22 + 00, UPSTREAM SLOPE 
STA. 16 + 50, UPSTREAM SLOPE 
STA. 20+00, UPSTREAM SLOPE 
STA. 18+00, UPSTREAM SLOPE 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

I OPTIMUM I MOISTURE,% 
I 

EVENT1 DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL 

~ 6 ' 27450632 { SOIL CEMENT I ON SITE j 7.6 

MAXIMUM DRY UNIT TEST METHOD 
WEIGHT, Ibf I cu. ft. 

133.6 D558-B 

Western 
Technologies 
Inc. 
The Quality People 

Since1955 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 12-07-95 
Job No. 2745JC249 Page 1 of 1 

Event/lnvoice No. 27450632-1 2 
Authorized By KEN SMITH Date 12-01 -95 

Tested By P. LLEWELLYN/WT Date 12-01-95 

Client GREINER, INC., SOUTHWEST 
ATTN- KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weinht 3088 H 2 0  621 

1 IN-PLACE CHARACTERISTICS REQUIREMENTS LAB CHARACTERISTICS j COMPACTION 1 
I 

TEST I Hole Moisture 
No' Volume 1 %of Dry 1 cu. ft. Unit Weight 

lptirnum 1 ,% of 
Moisture 1 Maximum Dry ! Moisture j Compaction 

% Unit Weight j % I % 

ONFORMANCE I 
INDICATED 

YES 1 

YES 

YES 
YES 

Dry Unit 
Weight 

Ibf I cu. ft. 

130.3 
131.3 
129.3 
131 .I 
128.2 
129.9 
130.4 
128.8 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 

133.6 
133.6 

133.6 

hersize 
% 

~ 

0.0 
0.0 
0.0 
0 .o 
0 .o 
0 .o 
0.0 
0.0 

IO 

___ 
6 
6 
6 
6 
6 
6 
6 
6 

98 
98 
97 
98 
96 
97 
98 
96 

96 
96 
96 
96 
96 
96 
96 
96 

105 
106 
107 
108 
109 
110 
111 
112 

6.9 
7.4 
7.3 
7 .O 
7 .O 
7.3 
7.1 
7.5 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

I, VERTICAL 
Elevation 

I 

MATERIAL TESTED i ~ TEST 1 NO. 

I106 
j 107 
I108 
109 
110 

~ 112 

I 

i l l 1  

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

1073.0 
1074.0 
1075.0 
1076.0 
1078.0 
1081.0 
1083 .O 
1085.0 

I 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

Comments: BID # I 4  
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTV. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

REVIEWED BY 

A07 093  W T I  



I 
Optimum % of 
Moisture 1 Maximum Dry 

% 1 Unit Weight 
I 

Moisture 
% 

STA. 12 + 00, UPSTREAM SLOPE 2.5 

I SOURCE OF MATERIAL ' EVENT/ ~ 

i ! LAB ID. 1 NO, 1 DESCRIPTION OF MATERIAL OPTIMUM MAXIMUM DRY UNIT TEST METHOD ~ 

MOISTURE,% WEIGHT, Ibf / cu. ft. 
I I 

27450632 SOIL CEMENT 1 ON SITE ' 7.6 
i i 1 

~ 

I I 

I 1 D558-B 
i 

133.6 
I 
I 

I I 

Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

(FIELD DENSITY) 

Date of Report 12-01 -95 

Event/lnvoice No. 27450632-8 
Page 1 of 1 

Date 1 1-28-95 
Tested By P. LLEWELLYNNVT Date 11 -28-95 

Job No. 2745JC249 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3073 H 7 0  61 6 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS ! IN-PLACE CHARACTERISTICS __ 

hersize 
% 

__ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

~ 

__ 

ID 
Dry Unit 
Weight 

Ibf / cu. ft. 
Compaction 

% 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

81 
82 
83 
84 
85 
86 
87 
88 

7.3 
7.6 
5.6 
7.5 
7.2 
6.8 
7.6 
7.5 

128.9 
130.4 
131.1 
130.2 
131.1 
130.0 
129.8 
128.8 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

96 
98 
98 
97 
98 
97 
97 
96 

96 
96 
96 
96 
96 
96 
96 
96 

TEST 
NO. 

, VERTICAL 
Elevation 

1057.0 
1050.0 
1052.0 
1052.0 
1053.0 
1054.0 
1055.0 
1056.0 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

81 
82 
83 
84 
85 
86 
87 

i 88 

STA. 16 + 50, UPSTREAM SLOPE 
STA. 13 + 50, UPSTREAM SLOPE 
STA. 11 +OO, UPSTREAM SLOPE 
STA. 11 +OO, UPSTREAM SLOPE 
STA. 16 + 00, UPSTREAM SLOPE 
STA. 10 + 50, UPSTREAM SLOPE 
STA. 13 + 50, UPSTREAM SLOPE 

i 2.5 1 2.5 
I 2.5 ! 2.5 I 
j 2.5 
: 2.5 
1 2.5 
I 
! 

0 
Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 

AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REWRT WERE PERFORMED 
UR A a  TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND (3iR E I N E F&i& b V l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 

STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRPIW,  GUARANTY 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDE 

AMERICAN ASPHALT 81 GRADING (2) 

REVIEWED BY CORWIN ANDEREG 
- __ - ~ -  . _  _ _ _  - t ~ l c M F n ~ R " A w = t , = ~ - -  -- - -: 402 093 WTI 



Western 
Technologies 
Inc. 
The Quality People 

S z 1 9 5 5  

I 

Optimum % of 
Moisture Maximum Dry 

% Unit Weight 

151  4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Moisture Compaction 
% % 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 12-01 -95 
Job No. 2745JC249 

Event/lnvoice No. 27450632-9 
Page 1 of 1 

Authorized By KEN SMITH Date 11 -29-95 
Tested By P. LLEWELLYNWT Date 11 -29-95 

Client GREINER. INC.. SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES1 INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3073 H 2 0  61 8 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

IN-PLACE CHARACTERISTICS 

1 TEST IHole 
~ NO. Volume 
! 1 cu. ft. 

i 89 
j 90 
I 91 

92 

I 93 
, 94 @ / 9 5  

96 
I 

' TEST 
NO. 

I 89 
90 
91 

i 92 
93 

j 94 
! 95 
I 96 

Moisture 
% of Dry 

Jnit Weight 

7.2 
7 .O 
7.5 
6.9 
7 .O 
6.6 
7.4 
7.8 

Dry Unit 
Weight 

Ibf / cu. ft. 

131.2 
130.0 
129.5 
130.0 
131.1 
130.5 
131.9 
130.1 

hersize 
% 

~ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

LAB CHARACTERISTICS 1 COMPACTION I REQUIREMENTS 

Maximum Ory 
Unit Weight 
Ibf I cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

98 
97 
97 
97 
98 
98 
99 
97 

STA. 12 + 50, UPSTREAM SLOPE 
STA. 15 + 50, UPSTREAM SLOPE 
STA. 11 +OO, UPSTREAM SLOPE 
STA. 16 + 00, UPSTREAM SLOPE 
STA. 11 + 00, UPSTREAM SLOPE 
STA. 14+25, UPSTREAM SLOPE 
STA. 17 + 00, UPSTREAM SLOPE 
STA. 10 + 00, UPSTREAM SLOPE 

g-%. \  ~ -1 

DEC 4 r C C 5  

GREINER, I NC. 

i 2.5 
~ 2.5 
1 2.5 

I 2.5 
j 2.5 
I 2.5 
i 

1 TEST LOCATION, VERTICAL 
Approximate Fill 1 D ~ ~ ~ ~ ,  I t .  I Elevation 

1057.0 
1058.0 
1059.0 
1059.0 
1060.0 
1061.0 
1061 .O 
1062.0 

TEST LOCATION, HORIZONTAL 

96 
96 
96 
96 
96 
96 
96 
96 

:ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

~ 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

I 

LABORATORY DATA & COMPACTION CHARACTERISTICS 
' OPTIMUM MAXIMUM DRY UNIT 1 TEST ! 

I i MOISTURE.% 1 WEIGHT, Ibf I cu. ft. 1 ; LAB ID. ' i EVENT/ NO. i DESCRIPTION OF MATERIAL j SOURCE OF MATERIAL 

, 
I 

I 

I 

j 6 i 27450632 1 SOIL CEMENT ~ ON SITE 1 7.6 133.6 
! 

~ 

! I i 
i 
j I ! ~ 

- 

Comments: BID #14 
* DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING ( 2 )  

TESTS REWRTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRAMS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED.- 

n n i  mn7 WTI 

CORWIN ANDEREG REVIEWED BY 
?"-"" ",-, - - - 



i MOISTURE,% 

1 6 127450632 1 SOIL CEMENT I O N  SITE 7.6 
! 
! 

1 

! I j 
j 

I WEIGHT, Ibf / CU. ft. 

D558-B 1 133.6 

I 

Western 
Technologies 
Inc. 
The Qua& People 

Since 1955 

1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

(FIELD DENSITY) 

Date of Report 1 1-28-95 

Event/lnvoice No. 27450632-5 
Job No. 2745JC249 Page 1 of 1 

Authorized By KEN SMITH Date 1 1  -22-95 
Tested By P. LLEWELLYNWT Date 1 1  -22-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 
Gauae : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weight 3073 H 2 0  61 6 

I IN-PLACE CHARACTERISTICS 
~ 

Iversize 
% 

LAB CHARACTERISTH COMPACTION REQUIREMENTS 

Moisture Maximum Dry Moisture Compaction 
! Unit Weight 

~ 

ID 
Dry Unit 
Weight 

Ibf / cu. ft. 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

ONFORMANCE 
INDICATED Volume % of Dry 

cu. ft. i Unit Weight 
I 

65 
66 
67 
68 
69 
70 
71 
72 

1 6.1 
1 6.3 

j 6.5 I 6.5 
6.6 

, 6.0 

1 ::: 

130.0 
131.2 
128.7 
130.9 
129.8 
131.1 
130.8 
129.7 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

97 
98 
96 
98 
97 
98 
98 
97 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

96 
96 
96 
96 
96 
96 
96 

' 96 

i TESTLOCATI 
TEST LOCATION, HORIZONTAL /Approximate Fill , Depth, ft. 

STA. 12+00, UPSTREAM SLOPE ' 2.5 
STA. 15+00, UPSTREAM SLOPE 
STA. 1 1  + 25, UPSTREAM SLOPE 
STA. 14+00, UPSTREAM SLOPE 
STA. 13+00, UPSTREAM SLOPE 
STA. 15 + 50, UPSTREAM SLOPE 
STA. IO+ 75, UPSTREAM SLOPE 
STA. 13 + 25, UPSTREAM SLOPE 

TEST 
NO. __ 
65 
66 
67 
68 
69 
70 
71 
72 

I, VERTICAL 
Elevation 

1039.0 
1039.0 
1041 .O 
1041 .O 
1 043 .O 
1043.0 
1045.0 
1045.0 

i 
I MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

! j I 



The Q U I @  People 
Since 1955 e 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SOIL I AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 11 -28-95 
Job No. 2745JC249 

Eventllnvoice No. 27450632 
Authorized By KEN SMITH 

Page 1 of 1 

Date 11 -1 5-95 
Tested By P. LLEWELLYNWT Date 11 -1 5-95 

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS i 
' Maximum Dry Optimum 1 ' Hole I Moisture Dry Unit 

Volume % of Dry Weight ID Unit Weight Moisture 
cu. ft. Unit Weight Ibf / cu. ft. ovyize 1 Ibf I cu. ft. % 

REQUIREMENTS COMPACTION 1 
I 

Compaction CONFORMANCE % of 
Maximum Dry Moisture INDICATED 1 

Unit Weight 1 % % 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING &pv 

GREINER. iNC. 

96 NO 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATLON 
AND TIME OF TESTING ONLY THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT rVARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS R SONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARFIANlY G RAW. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED @ REVIEWED BY CORWIN ANDEREGG 

--IUCIYF"C.DDY*llnlFI 
- '  - I_- - _ -  

! I  1 6.7 121.8 0.0 1 6 1 133.6 7.6 
96 YES i 

I 6.9 
i 7.5 I 

1 4 /  i 7.8 

I 

129.3 0.0 I 6 133.6 1 7.6 1 97 

131.5 1 I 133.6 ~ 7.6 ~ 98 
131.1 133.6 7.6 I 98 I I 96 YES i 
131.5 0.0 1 6 

i 96 1 YES 1 
96 YES 1 

1 TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL Approximate Fill Elevation . i TEST 1 

[ 1 1 STA. 14+00, UPSTREAM SLOPE 1 .O 1003.0 

1 1.0 1007.0 I 4 1 STA. 13+50, UPSTREAM SLOPE 
: 5 STA. 14+75, UPSTREAM SLOPE 1 2.0 1012.0 

I 

Depth, f t .  j NO. , 

i 2 I RETEST 1A ' 1.0 1003.0 
' 3 ' STA. 12+00, UPSTREAM SLOPE 1 1.0 1 1005.0 

: I  1 1  

i 

I 

! j  

I 

1 
I 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT i 
SOIL CEMENT 1 

\ SOIL CEMENT 
SOIL CEMENT 

I I 
i 

I 

OPTIMUM 
I MOISTURE.% EVENT1 DESCRIPTION OF MATERIAL j SOURCE OF MATERIAL i LAB'o' I INVOICE NO. 

MAXIMUM DRY UNIT TEST METHOD 1 
WEIGHT, Ibf I cu. ft. 

1 6 '27450632 I D558-B 1 SOIL CEMENT O N  SITE 
i 
I 
1 

! ~ 

\ 
i 
i i 



m e 

' 8  
9 

I 

Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

I l4 
I 15 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

1003.0 ' 

SOIL / AGGREGATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

SOIL CEMENT 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

DESCRIPTION OF MATERIAL I SOURCE OF MATERIAL LAB'D' 1 INVOICENO. i 

Date of Report 1 1-28-95 

Eventhvoice No. 27450632-1 
Job Nc. 2745JC249 Page 1 of 2 

Date 11 -1 6-95 
Tested By P. LLEWELLYNWT Date 11-16-95 

Authorized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM D3017 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3073 H 7 0  61 6 
1. 1 IN-PLACE CHARACTERISTICS 

- 
1 TEST 

K 
6 

' 7  
' 8  
, 9  
j 10 

I l1 12 
j 13 

14 
I 15 

Moisture 
% of Dry 

Jnit Weight 

8 .O 
7.9 
8.3 
8.0 
7.5 
7.8 
7.2 
8.1 
7.8 
7.5 

Dry Unit 
Weight 

Ibf / cu. ft. 

129.9 
130.9 
129.2 
129.2 
128.9 
130.8 
130.5 
130.5 
128.6 
128.7 

Sversize 
% 

__ 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

LAB CHARACTERISTICS 1 COMPACTION 1 REQUIREMENTS 

ID 

~ 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

I 
% 1 %  

Optimum j % of I 

1 Unit Weight ~ 

Maximum Dry I Moisture 1 Compaction INDICATED 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

97 
98 
97 
97 
96 
98 
98 
98 
96 
96 

I TESTLOCATI 
TEST LOCATION, HORIZONTAL IApproximate Fill 

1 Depth. f t .  

STA. 11 + 00, UPSTREAM SLOPE / 2.5 
STA. 13 + 50, UPSTREAM SLOPE 
STA. 15 + 00, UPSTREAM SLOPE 
STA. 14+00, UPSTREAM SLOPE 
STA. 14+75, UPSTREAM SLOPE 
STA. 12 + 00, UPSTREAM SLOPE 
STA. 15 + 75, UPSTREAM SLOPE 
STA. 16 + 75, UPSTREAM SLOPE 
STA. 12+00, UPSTREAM SLOPE 
STA. 13 + 50, UPSTREAM SLOPE 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

I 96 ' 96 

96 I 1 96 
96 
96 
96 
96 i 96 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

1, VERTICAL I 

i 
I MATERIAL TESTED Elevation 1 

101 1 .o 
1017.0 
101 2.0 
1013.0 
1009.0 
1009.0 
1009 .o 
1009 .o 
1011.0 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

2 3 1995 

GREINER, 1NC. 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AN0 TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WF AND 
CLIENT. WF WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED, 



' TEST LOCATION, VERTICAL 
rApproxmate Fill 

v 

~ Depth, f t  Elevation 
TEST LOCATION, HORIZONTAL 

1 TEST , NO. j MATERIAL TESTED 

Western 
Technologies Bullhead Clty, Arizona 86442 

The Qudty People 

151 4 Gold Rush  Road, C258 

(520) 758-8378 fax 758-1 666 
FIELD UNIT WEIGHT TESTS 

Since 1955 

Date of Report 1 1-28-95 
Job No. 2745JC249 

Event/lnvoice No. 27450632-1 
Page 2 of 2 

Authorized By KEN SMITH Date 1 1-1 6-95 
Tested By P. LLEWELLYNNT Date 1 1-1 6-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

I I IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS 
i 

\ 8.0 
j 7.8 

Dry Unit 
Weight 

Ibf I cu. ft. 
hersize 

% 

1 Maximum Dry 

j Ibf I cu. ft. 
ID i Unit Weight 

6 1  133.6 

6 1 133.6 
6 j 133.6 
6 1 133.6 I 

% of 
Maximum Dry 

Unit Weight 

! 
% i 

Moisture I Compaction INDICATED % 

Optimum 
Moisture 

% 

131.8 
132.7 
126.9 
129.1 

0.0 
0.0 
0.0 
0.0 

7.6 
7.6 
7.6 
7.6 

99 
99 
9 5  
9 7  

YES 
96 I YES 

96 YES 

I 1 96 1 NO 

I 

I .  i 

~ 

2.5 1 1014.0 1 SOIL CEMENT 
2.5 1 1014.0 I SOILCEMENT 
2.5 I 1007.0 SOIL CEMENT 

I , 

! 

Distribution : CLIENT - (3) 
0 ' 3 5  

GREiIJEP, '/qC, 

AMERICAN ASPHALT GRAD IN^^^ 2 I I 9 

REVIEWED BY CORWIN ANDEREGG 
402C 0 9 3  WTI 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Inc. 
The Q a t y  People 

Since 1955 

Maximum Dry ! Optimum 
Unit Weight ! Moisture 
Ibf / cu. ft. ' % 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

% of 
Compaction Maximum Dry Moisture 

Unit Weight % % 

Date of Report 11 -28-95 

Eventhvoice rUo. 27450632-2 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 11 -17-95 
Tested By P. LLEWELLYNWT Date 11 -1 7-95 

Moisture 
% of Dry 

Unit Weight 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

EZi:t? Oversize 

1 %  Ibf I cu. ft. 

auge : Make TROXLER Model 3430 
_I 

~ OPTIMUM 
1 MOISTURE,% SOURCE OF MATERIAL DESCRIPTION OF MATERIAL j i EVENT/ ' I LAB ID' j INVOICE NO. \ 

I 

j 6 27450632 SOIL CEMENT ' 7.6 

I 

I 
I I ~ 

! 
i - 

TEST 
NO. 

MAXIMUM DRY UNIT T~~~ METHOD 
WEIGHT, Ibf I cu. ft. 

D558-B 133.6 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
7 
' TEST 
! NO. - 
1 20 
~ 21 
i 22 
' 23 
i 24 
i 25 
' 26 
\ 27 
i 28 
I 29 
I 
i 

IN-PL~CE CHARACTERISTICS 

Hole 
Volume 
cu. ft. 

Serial No. 24742 Standard Count: Unit Weiaht 3073 H 7 0  61 6 
LAB CHARACTERISTICS ! COMPACTION 1 REQUIREMENTS 

ID 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

95 

~ 7.6 96 
98 

1 7.6 98 
7.6 96 

i TESTLOCATI 
TEST LOCATION, HORIZONTAL Approximate Fill 1 Depth, ft. 

STA. 10 + 00, UPSTREAM SLOPE 
STA. 11 +OO, UPSTREAM SLOPE 
RETEST 21A 
STA. 12 + 00, UPSTREAM SLOPE 
STA. 12 + 50, UPSTREAM SLOPE 
STA. 13 + 50, UPSTREAM SLOPE 
STA. 14+00, UPSTREAM SLOPE 
STA. 14+25, UPSTREAM SLOPE 
STA. 14+75, UPSTREAM SLOPE 
STA. 11 + 00, UPSTREAM SLOPE 

~ 2.5 
~ 2.5 
~ 2.5 
~ 2.5 
i 2.5 ! 2.5 
I 2.5 
1 2.5 
I 2.5 ' 2.5 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

ONFORMANCE 
INDICATED 

YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

1, VERTICAL 
Elevation 

1009.0 
1012.0 
101 2.0 
1013.0 
1014.0 
1014.0 
1015.0 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

1016.0 j SOIL CEMENT 
101 6.0 SOIL CEMENT 
101 6.0 SOIL CEMENT 



Western 
Technologies 
Inc. 
The Q u ~ t y  People 

Since 1955 

hersire 
% 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

I A B  CHARACTERISTICS 

Maximum Dry 

Ibf I cu. ft. 
IO Unit Weight 

FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report 1 1-28-95 

Event/lnvoice No. 27450632-2 
Job No. 2745JC249 Page 2 of 2 

Date 11 -1 7-95 
Tested By P. LLEWELLYNNVT Date 11 -1 7-95 

Authwized By KEN SMITH 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

! I  IN-PLACE CHARACTERISTICS 

3o 1 cu. ft. I Unit8y;ht 

I 31 
i 32 

I 34 
j 33 

7.9 
8.1 
8 .O 
7.6 

Dry Unit 
Weight 

Ibf I cu. ft. 

126.4 
129.0 
127.6 
130.9 
130.4 

Optimum 
Moisture 

% 

7.6 
7.6 
7.6 
7.6 
7.6 

COMPACTION 1 REQUIREMENTS 

% of 
Maximum Dry 

Unit Weight 

95 
97 
96 
98 
98 

Moisture 
% 

TEST LOCATION, HORIZONTAL ~ TEST 
NO. \ 

I 30 1 STA. 12 + 50, UPSTREAM SLOPE 
I 31 j RETEST 30A 1 32 j STA. 13 + 50, UPSTREAM SLOPE i 33 j STA. 11 +50, UPSTREAM SLOPE I 

1 
j 34 I STA. 14+00, UPSTREAM SLOPE 

I 

! 

I 

TEST LOCATI 
pproximate Fill 

Depth, It. 

2.5 
2.5 
2.5 
2.5 
2.5 

, VERTICAL 
Elevation 

1017.0 
1017.0 
101 8.0 
1017.0 
1021 .o 

Compaction 
% 

96 
96 
96 
96 
96 

ONFORMANCE 
INDICATED 

NO 
YES 
YES 
YES 
YES 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

Distribution : CLIENT - (3) lqp 2 3 \995 
AMERICAN ASPHALT & GRADING ( 

G R E 1 ;J i PJC, 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 



1514 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Western 
Technologies 
Inc. ,..A The Qua& People 

Since 1955 e SREGATE 
!EIGHT TESTS 
ZNSITY) 

SOIL / AG 
FIELD UNIT V 

(FIELD D 

Date of Report 11 -28-95 

Eventllnvoice No. 27450632-3 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 1 1-20-95 
Tested By P. LLEWELLYNNVT Date 11 -20-95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 
Gauge : Make TROXLER Model 3430 Serial No. 24742 Standard Count: Unit Weiaht 3073 ti70 613 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

IN-PUCE CHARACTERISTICS I 
I LAB CHARACTERISTICS i COMPACTION 1 REOUIREMENTS 
I 

TEST Hole 1 Moisture 
I No j Volume I %of  Dry 

I cu. f t .  1 Unit Weight 

Dw Unit 
Weight 

Ibf / cu. ft. 
hersize 

% 
ONFORMANCE i 

INDICATED I 
% of j i 1 M,afiy;;iur;; 1 Moisture % 

1 compaction 

I 1 %  

i Maximum Dry 
ID , Unit Weight 

Ibf I cu. ft. 

6 133.6 35 
36 
37 
38 
39 
40 
41 
42 
43 

e 

7.3 
7.6 
7.8 
8.0 
7.5 
7.8 
7.8 
7.6 
7.3 

' 7.0 

129.2 
131.2 
128.7 
130.7 
129.7 
129.3 
130.0 
1 28.7 
126.4 
124.7 

0.0 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0 .o 
0 .o 
0.0 
0.0 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 

6 
6 
6 
6 
6 
6 
6 
6 
6 __ 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

98 
96 
98 
97 
97 
97 
96 
95 
93 

I TESTLOCATI 
Approximate Fill 

Depth, It .  I TEST LOCATION, HORIZONTAL ; TEST 
I NO. 1 MATERIAL TESTED 

I, VERTICAL 
Elevation 

1020.0 
1020.0 
1020.0 
1021.0 
1021 .o 
1021 .o 
1022.0 
1022.0 
1023.0 
1023.0 

I 35 

I 37 

39 
40 
41 

~ 42 
: 43 

44 

j 36 

1 38 

I 

STA. 11 +20,  UPSTREAM SLOPE 
STA. 13 + 00, UPSTREAM SLOPE 
STA. 15 + 00, UPSTREAM SLOPE 
STA. 10 + 00, UPSTREAM SLOPE 
STA. 12 + 00, UPSTREAM SLOPE 
STA. 14+75, UPSTREAM SLOPE 
STA. 11 + 00, UPSTREAM SLOPE 
STA. 14+00, UPSTREAM SLOPE 
STA. 11 + 50, UPSTREAM SLOPE 
STA. 13 + 70. UPSTREAM SLOPE 

I 2.5 
I 2.5 
1 2.5 
! 2.5 
~ 2.5 
I 

I 2.5 
2.5 
2.5 
2.5 

1 

, 2.5 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

I 
I 
I 

i 
! 

1 
! 

! 
I 
! 

LABORATORY DATA & COMPACTION CHARACTERISTICS 

j OPTIMUM ' MAXIMUM DRY UNIT \ TEST METHOD 
!- 

I : MOISTURE,% 1 WEIGHT, Ibf / cu. ft. j 
DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ! EVENT/ i INVOICE NO. I 

, 6 27450632 SOIL CEMENT I ON SITE 
I ! D558-B ' 1 1 7*6 I ' 133.6 I I 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 



Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

CONTINUATION SHEET 

Inc. 

S G 1 9 5 5  

Maximum Dry I Optimum 
Unit Weight Moisture 
Ibf / cu. ft. 1 % 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

I 

% of I 
Maximum Dry i Moisture Compaction 

Unit Weight % % 

Date of Report 11 -28-95 

Event/lnvoice No. 27450632-3 
Job No. 2745JC249 Page 2 of 2 

Date 1 1-20-95 
Tested By P. LLEWELLYNWT Date 11 -20-95 

Authorized By KEN SMITH 

1 TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL IApproximate Fill E,evatlon . 

1 Depth, ft 

j TEST 1 
I NO. 

45 1 STA. 15 + 50, UPSTREAM SLOPE 1 2.5 1 1023.0 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

MATERIAL TESTED 

SOIL CEMENT 

I 
I i 

TEST , 
, 46 1 
' 481 

~ 

I 47 j 

IN-PLACE CHARACTERISTICS 

124.5 
7.6 129.2 

1 7.3 1 128.7 
1 7.5 j 129.9 

___ 

hersire 
% 

__ 
0.0 
0.0 
0.0 
0 .o 

LAB CHARACTERISTICS I COMPACTION i REQUIREMENTS __ 

ID 

__ 
6 
6 
6 
6 

ONFORMANCI 
INDICATED 

NO 
YES 
YES 
YES 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TlMF OF TFSTING ONLY TUFArnOVF QFRVlrcC AND REPORT WERE PERFORMED 

)ED OR INTENDED. fi 



Optimum 
Moisture 

% 

% of 
: Maximum Dry Moisture Compaction 

Unit Weight % % 

TEST LOCATION, HORIZONTAL 
TEST LOCA 

Approximate F 
Depth, ft. 

OPTIMUM 
MOISTURE,% 

1 
7.6 

i 
i 

j LAB ID. ' 1' EVENT/ NO, ! i DESCRIPTION OF MATERIAL i SOURCE OF MATERIAL 

1 6 i 27450632 SOIL CEMENT ~ ON SITE 
I I i 

I 
i i 1 \ i 

MAXIMUM DRY UNIT TEST METHOD 
WEIGHT, Ibf I cu. ft. 

133.6 

Western 
Technologies 
Inc. 
The Quuty People 

Since 1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

so I LI-AGG REG ATE 
FIELD UNIT WEIGHT TESTS 

(FIELD DENSITY) 

Date of Report 11 -28-95 

Eventhvoice No. 274506324 
Job No. 2745JC249 Page 1 of 2 

Authorized By KEN SMITH Date 11 -21 -95 
Tested By P. LLEWELLYNNVT Date 11 -21 -95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HIKO SPRINGS DETENTION BASIN, (CCBD BID #3476-941 

Moisture Content : ASTM D3017 
Serial No. 24742 Standard Count: Unit Weiaht 3073 H70 616 Gauge : Make TROXLER Model 3430 

LAB CHARACTERISTICS j COMPACTION 1 REQUIREMENTS i IN-PLACE CHARACTERISTICS - 

hersize 
% 

~ 

0 .o 
0 .o 
0 .o 
0.0 
0 .o 
0 .o 
0.0 

0.0 
0.0 
0.0 __ 

TEST 
Volume 1 % of Dry 

No' I cu. ft. I Unit Weight 

Dry Unit 
Weight 

Ibf I tu. ft. 
ONFORMANCE 

INDICATED 
Maximum Dry 

Unit Weight 
Ibf I cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

ID 

~ 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

NO 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
YES 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 ___ __ 

TEST 
NO. __ 
49 
50 
51 
52 
53 
54 
55 

8.9 
7.7 
6.3 
7.3 
8.4 
7.0 
7 .O 
7 .O 
7.4 
6.8 

119.8 
127.7 
126.0 
123.8 
129.3 
124.5 
128.7 
125.4 
122.5 
128.8 

7.6 90 
96 
94 
93 
97 
93 
96 
94 
92 
96 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

I, VERTICAL 
Elevation 

1024.0 
1024.0 
1026.0 
1026.0 
1026.0 
1028.0 
1028.0 
1033.0 
1033.0 
1033.0 

MATERIAL TESTED 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 
S o i l  CEMENT 
SOIL CEMENT 
SOIL CEMENT 

1 2.5 
[ 2.5 
1 2.5 

2.5 1 2.5 
j 2.5 

! 2.5 
1 2.5 

j 2.5 , 56 
j 57 

2 
LABORATORY DATA & COMPACTION CHARACTERISTICS 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPfUATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED 

Distribution : CLIENT - (31 
AMERICAN ASPHALT & GRAD1 

GREIf ;If;, yqc, 
CORWIN ANDEREGG REVIEWED BY 

~ l S I G N E D - C O P I n N R 1 E l - - - - '  - - - - -- 
~ - __ _ - - -  - -- 407 A93 WTI 



j IN-PLACE CHARACTERISTICS 

TEST LOCATION, VERTICAL 
TEST LOCATION, HORIZONTAL Approximate Fill Elevation , TEST 

j 59 1 STA. 12+00, UPSTREAM SLOPE 1 2.5 I 1035.0 

- - ,  
Depth, 11 NO. i MATERIAL TESTED 

SOIL CEMENT 

2.5 1036.0 
2.5 1037.0 
2.5 1037.1 

I 

SOIL CEMENT 
SOIL CEMENT 
SOIL CEMENT 

Western 
Technologies 
Inc. 
The Quality People 

Since1955 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

FIELD UNIT WEIGHT TESTS 
CONTINUATION SHEET 

Date of Report 1 1-28-95 

Event/lnvoice No. 274506324 
Job No. 2745JC249 Page 2 of 2 

Authorized By KEN SMITH Date 11 -21 -95 
Tested By P. LLEWELLYNNVT Date 11 -21 -95 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

LAB CHARACTERISTICS REQUIREMENTS COMPACTION 1 
Moisture 
% of Dry 

Jnit Weight 

Dry Unit 
Weight 

Ibf I cu. ft. 
ID 

- 
6 
6 
6 
6 
6 
6 

:ONFORMANCE 
INDICATED 

Maximum Dry 
Unit Weight 
Ibf I cu. ft. 

133.6 
133.6 
133.6 
133.6 
133.6 
133.6 

3ptimum 
Moisture 

% 

7.6 
7.6 
7.6 
7.6 
7.6 
7.6 

lversize 
% 
- 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Compaction 
% 

96 
96 
96 

1 96 
96 

1 i 96 

i 
I 

I 
I 

Maximum Dry Moisture 
Unit Weight , I 

j 5 9 j  
' 60 1 61 

62 
63 
64 

NO 
YES 
YES 
YES 
YES 
YES 

6.4 
7 .O 
7 .O 
6.9 
6.5 
7.5 

124.5 
130.0 
1 28.7 
129.8 
130.0 
131.3 

93 i 
96 
97 
97 
98 

97 j 

1 60 
61 

I 62 

I 64 
I 63 

I 

RETEST 59A 
STA. 13 + 25, UPSTREAM SLOPE 
STA. 15 + 00, UPSTREAM SLOPE 
STA. 1 2  + 50, UPSTREAM SLOPE 
STA. 14+75, UPSTREAM SLOPE 

, 
I 

i 

j 

I 1 

' I  i ~ 

i i i I 

! 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY, THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT B W E E N  WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPRDPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRANN. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. - 



(FILE) 

Maximum Dry Optimum 
Unit Weight Moisture 
Ibf I cu. ft. % 

133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 
133.6 7.6 

Western 
Technologies 
Inc. 
The Q d t y  People 

Since 1955 

% of 
Compaction Maximum Dry Moisture 

Unit Weight % % 

96 96 
98 96 
98 96 
97 96 
97 96 
98 96 
97 96 
96 96 
96 96 
97 96 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Hole 
Volume 
cu. ft. 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Moisture 
% of Dry 

Unit Weight 

7.4 

7 .O 
7.4 
7 .O 
7.3 
7 .O 

7.8 
7.7 
7.9 

7.2 

Date of Report 12-28-95 
Job No 2745JC249 Page 1 of 2 

Event/lnvoice No. 27450632-1 8 
Authorized By KEN SMITH Date 12-07-95 

Tested By P. LLEWELLYNWT Date 12-07-95 

TEST LOCATION, HORIZONTAL 

STA. 16 + 00,4’ LEFT OF CENTERLINE 

Client GREINER, INC., SOUTHWEST 
Project 
Location LAUGHLIN, NEVADA REVISED REPORT: 12/28/95 
Test Locations Designated By WESTERN TECHNOLOGIES INC. 
Test Procedures In-Place Unit Weight : ASTM D2922 

HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 

Moisture Content : ASTM D3017 

TEST LOCATION, VERTICAL 
Depth, ft. Elevation Approximate Fill MATERIAL TESTED 

8.0 101 1 .O I SEDIMENT BERM 

Gauae : Make TROXLER Model 3430 

STA. 12 + 00, AT CENTERLINE 
STA. 13 + 50, 2’ LEFT OF CENTERLINE 
STA. 15+00,8’ RIGHT OF CENTERLINE 
STA. 5 + 50, UPSTREAM SLOPE 
STA. 9+00, UPSTREAM SLOPE 
STA. 6 + 50, UPSTREAM SLOPE 
STA. 7 + 50, UPSTREAM SLOPE 
STA. 4+00, UPSTREAM SLOPE 
STA. 11 + 00, UPSTREAM SLOPE 

IN-PLACE CHARACTERISTICS 

9.0 101 2.0 SEDIMENT BERM 
10.0 1013.0 SEDIMENT BERM 
10.0 1013.0 SEDIMENT BERM 
2.5 1080.0 SOIL CEMENT 
2.5 1080.0 SOIL CEMENT 
2.5 1081 .O SOIL CEMENT 
2.5 1082.0 SOIL CEMENT 
2.5 1084.0 SOIL CEMENT 
2.5 1083.0 SOIL CEMENT 

TEST 
NO. 

MAXIMUM DRY UNIT 
WEIGHT, Ibf / cu. ft. 

145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

TEST METHOD 

NO. 

152 
153 

I 

Dry Unit 
Weight 

Ibf I cu. ft. 

128.7 
130.8 
131.3 
129.5 
129.5 
131.5 
130.2 
128.9 
128.7 
129.2 

hersize 
% 

~ 

0.0 
0 .o 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 

Serial No. 24742 Standard Count: Unit Weight 3088 H 2 0  621 
I 

LAB CHARACTERISTICS I COMPACTION I REQUIREMENTS 

IO 

~ 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

ONFORMANCE 
INDICATED 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

LABORATORY DATA & COMPACTION CHARACTERISTXS 

I SOURCE OF MATERIAL EVENT/ I LAB ID. I NO. I DESCRIPTION OF MATERIAL OPTIMUM 
MOISTURE,% 

7.6 D558-B 

Distribution : CLIENT - (3) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION 
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN \KT AND 
CLIENT. W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. E 

AMERICAN ASPHALT & GRADING (2) 

REVIEWED BY 



(FILE) 

LAB CHARACTERISTICS 

FIELD UNIT WEIGHT TESTS 

Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Quality People 
S K I 9 5 5  

REQUIREMENTS COMPACTION 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3 6 5 0  SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 8 9 0 2 8  

TEST LOCATION, HORIZONTAL rEST 
NO. 

155 STA. 6+00 ,  UPSTREAM SLOPE 
I 5 6  STA. 3 + 50, UPSTREAM SLOPE 

Date of Report 12-28-95 
Job No. 2745JC249 Page 2 of 2 

Event/lnvoice No. 27450632-1 8 
Authorized By KEN SMITH Date 12-07-95 

Tested By P. LLEWELLYNMlT Date 12-07-95 

TEST LOCATION, VERTICAL 
Approximate Fill Elevation . MATERIAL TESTED 

Depth, It. 
2.5 1086.0 SOIL CEMENT 
2.5 1086.0 SOIL CEMENT 

Client GREINER, INC., SOUTHWEST 
Project HlKO SPRINGS DETENTION BASIN, (CCBD BID #3476-94) 
Locati - 

rEST 
NO. 

- 
I 55  
I 5 6  

I LAUGHLIN, NEVADA I 
IN-PLACE CHARACTERISTICS 

Hole 
Volume 
cu. ft. 

129.1 
7.2 129.5 

__ 

)versize 
% 

__ 
0.0 
0.0 

Maximum Dry 
Unit Weight 
Ibf / cu. ft. 

133.6 
133.6 

Optimum 
Moisture 

Unit Weight 
Compaction CONFORMANCE 

INDICATED % 

Comments: BID # I 4  
DATUM TOPOGRAPHIC 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2)  

REVIEWED BY 



Soil Cement Cores 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead Clty, Arizona 86442 

The Q u ~ t y  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

Since 1955 I s  

DRILLED CORES OF SOIL CEMENT 

Inc. 

e 

- -  -~ - 1 2 I _ _ _  

Identification -- - 

Date ._. Concrete . .. Placed 11/22/95 11/22/95  
Date of Test 

I _  11 /30/95 I _--.I 11/30/95  -- 
8 

^ _ _ _  _ - - -  Age of Specimen, Days a - I-__I__ - 

3.744 3.725 Diameter, i n  

Length Before Capping, i n  8" 8" 
Length After Capping, in  8.375 8.1875 

- _ _  
- __ _________^___^I _ _  - --.- __ -_ - ^ -  __-- - 

___-_____. _. -_  " _--_- _I 

2745JC249 Job. No. 20449 
Greiner, Inc., Southwest -- 
3650 South P o i n t e  C i r c l e ,  S u 9 t e  203 
Laughl in ,  Nevada 89028 

Client 

Hiko S p r i n g s  - -  Wash D e t e n t i o n  I Bas in  - (CCBD I_ -- B i d  83476-94) Proiect - __ - - - I _- I I _I 

- - Location-. - Laughlin-9 Nevada - - _____I-- - 

Contractor ____- - &.-r&San-&ph'!>t. & Grad ing  
Upstream D a m  Face Date 11/30/95 Source of Concrete-.- - ____I ___ -____ ~ Sampled By-J* Waddell/WT 

Max Size Aggregate, in. 1-1!2- Unit Wt., pcf --.&-,- Submitted B ~ L ? L ! ? ! ~ ~ ~ ~ ~ ~ / ~ ~  D a t e L 1 / 3 0 / 9 5  

Design Strength, psi -__-5!30 @ _  7-dayS 

Architect/Engineer Black  & 

Authorized By K .  Smith D a t e 1 1 / 3 0 / 9 5  

-.__I_ 3-_- 
11/22/95_ 

~ 1 1 / 3 0 / 9 5 _  

8- - - - I_ __- 
3.711 ~- 

8" 

6.500 
- - - - 
- - -~-  

I-- Test Procedure_-..-.. ASTM..D42 I _I.___ . ----..-...- 

Cross-sectional Area, sq.  in. 

Maximum Load, Ibs. 

..__-_-_-...._I_._ 

. _ _ _  _ . .. . - . . . . 
Compressive Strength, psi 

Corrected Compressive 
_ _ I _ _ . l _ _ _ _ . . _ ^ I _ _ _ _ _ _ _ _ ~ . _ _  __ 
Strength, psi 

______I____II.._________.__.... 

11 .009 10.897 10.816 

9000 10500 -. . .. 11600 

960 

820 960 1050 

___^___I_.___ _^_l ~. 

_._ .. . . - . . . . . . . 

820 I.__.__._ -.. I" ._ ._ ." ." ~ _._.I_Q"ZQ -..I---- 

___.I . .. "..." ̂....._._...II... I ~- 
Type of Fracture 

Dir  of Load with Respect 
. - _ - _ - _  I - 
to Plane _ of - Placement . - I _-- - - 

s h e a r -  _ _  she  ar- - ___ s h e a r  -_-_1 - -"- 

- p-ara 1 :_e 1 p a r a l l e l  - -  p a r a l l e l  _I 

Moist  Cond at Time of Test 

u n i t  Wt , pcf 

I. - ____I____ 

Specific Source of Cores and Nature of Defects in Specimens or Caps, if any: 

Locat i o n  : 

m o i s t  mo i5-t- ___ "rn92St I--- _- 

142.2 I 142.6 141.6 

1 - S t a .  10+25, t o p  e l e v .  1040'  Uni t  w e i g h t s  a r e  k n - s i t u  m o i s t u r e  a f t e r  
f a n  d r y i n g .  

2 - S t a .  10+25, middle  e l e v .  1040'  

3 - S t a .  10+25, bot tom e l e v .  1040' 

Copies to: C l i e n t / K e n  Smith ( 3 )  DEC 1 2 1995 
American Aspha l t  & Grading/Wayne P h e l p s  ( 2 )  

GREINER. INC. 



Soil Cement Cylinders 



L A B O R A T O R Y  R E P O R T  

Western 
Techno!ogies Bullhead City, Arizona 86442 

The QUAty People 
Smce 1955 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

COMPRESSIVE STRENGTH TESTS ON 'Oil Cement 
e 

Client 20449 
Greiner, Inc., Southwest 
3653 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2745JC249 Job No. 

I' .. . :. Project Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 
, .. 

, . .  
:. 

Location Laughlin, Nevada I . .  .. 
i-'. 

:'. :; . .  American Asphalt & Grading Arch,tect,Engineer Black & Veacth 
!:' ... , . 
!: . 
;:. 

Contractor 

Source o i  Sample South Slope, East 5:1,  Sta. #10+00, Elev. 1000' 
.... - NA .I. 

NA 
Measured Slump, in. 

Measure Air Content, YO 

Mixed on site Material Supplier -- 

Ticket Number 
11 I I  - .  

I. I * .. . ._  . .~ , 
, .  

1 1  I1  Ambient Air Temperature, O F  52 Batch Size, cu yds 
I 1  I I  3 M i x  Identification No. of Specimens Molded 

4'1 x 8" days Size of Specimens 7 / 500 

Max. Size Aggregate, in. 314 
0 

Design Strength, psi 
02/28/96 

02/29/96 
Date 

Date 

P. Llewellyn/WT 

P. Llewellyn/WT 
Sampled By 

min. Submitted Bv 0 hrs. Time in Mixer 
02/28/96 Date K. Smith Authorized By 0 Water Added on job, gal 

Test Procedure 
ASTM 1633 0 

Remarks: Concrete Temperature 67" 

Specimen 
,Marking 

I I  .4n\ 

Compressive Strength 

Pounds Force Than Cone 

03 1061 96 
03/06/96 

03/06/96 

7 15000 1 7 11 15100 

1190 
1200 

1150 

+ 

to. Client (3)  
American Asphalt & GradingIWayne Phelps ( 2 )  

Defects in 
Specimens/Caps 

I f  Any 

Tested 
Bv 

RN 

RN 

RN 



Western 1514 Gold Rush Koad, C258 

Pounds Force 

Client 

PSI 

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

I 

LA B O  R A T 0  R Y  R E  P O R T  

The Quality Since 1955 People i 
COMPRESSIVE STRENGTH TESTS ON Cement 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

2745JC249 
Job No. 

27 46006 1-9 Lab/lnvoice No. 
Date of Report 02/28/96 

ReviewedBy UO s b ? a  

Hiko Springs Wash Detention Basin (CCBD Bid 93476-94) Prolect 

Location Laughlin, Nevada 

Contractor h e r  ican Asphalt 6r Grading Archltect/Engl neer 

sourceof sample Downstream West Slope, Sta. 17+00, Elev. 998' 

Material Supplier ____ Mixed on site 

Black IS Veatch 

NA Measured Slump, in 
11 I1 NA 

Ticket Number Measure Air Content, % 
11 I 1  5 3  

Batch Size, cu yds 

M i x  Identification 

Design Strength, psi 500 l 7  days Size of Specimens 

Ambient Air Temperature, O F  

11  1 1  No of Specimens Molded 3 

4" x 8" 

Max Size Aggregate, in 314 Sampled By P. Llewellyn/WT Date 02/26/96 

Time in Mixer 0 hrs 0 min Submitted By p. Bowen/WT Date 02/27/96 

Water Added on Job, gal 0 Authorized By K- Smith Date 02/26/96 

Test Procedure 
Remarks: Concrete Temperature 65" 

Tested 

Specimen 
Marking 

I f  Any 
I 

0 3  104 196 

C 03 104 1 9 6  

Specimen 
Age in 
Days 

Compressive Strength Type Fracture 
If Other 

Than Cone 

Defects in 
Specimens/Caps 

It Any 

Tested 
Bv 

ws 
ws 
ws 

American Asphalt & GradingIWayne Phelps (2) 



L A B O R A T O R Y  R E P O R T  
Western 
Technologies Bullhead City, Arizona 86442 

The Quality People 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

STatXMPRESSIVE STRENGTH TESTS ON Cement 

Pounds force 

Client 20449 

psi 

2745JC249 Job No. 

A 

B 

C 

27450632-10 Greiner, Inc., Southwest Lab/lnvoice No. 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Hiko Springs Wash Detention Basin (CCBD Bid t3476-94) Proiect 
Location Laughlin, Nevada 

12/15/95  7 

1 2 /  15 /95  7 

1 2 /  15 /95  7 

American Asphalt & Grading Arch,tect/Eng,neer Black & Veatch Contractor 

Sourceof Sample Sta. 15+50, Sediment Berm, elev. 1014' 
Material Supplier Mixed On site Measured Slump, in. NA 

NA Ticket Number 

Batch Size, cu yds Ambient Air  Temperature, O F  68 
MIX identification 

II I1 
Measure Air Content, YO 

11 11 

3 II II 

No of Specimens Molded 

7 days Size of Specimens 4 x 4  Design Strength, psi 500 / 
1-1/2 Sampled B~ p - Llewellyn/WT Date 12/08/95  Max Size Aggregate, in 

Time in Mixer 0 hrs min Submitted By c *  Anderegg/WT Date 12 /09 /95  

Water Added on job, gal 0 Authorized By K.  Smith Date 12/08/95  

Test Procedure 

Remarks. 

0 
A = 146.5 pcf 

B = 145.0 pcf 

C = 145.0 pcf 

Soil Cement Temperature 73" 
I I 

Spec1 men Specimen 
Marking 

I t  Any 
Age in 1 Date 1 Days Tested 

Compressive Strength 
Maximum Load 

Copies to: Client /Ken Smith (3) 
American Asphalt & GradingfWayne Phelps ( 2 )  

Type Fracture 
I f  Other 

Than Cone 

D EC 

Defects in 
Specimens/Caps 

If Any 

9 1995 

GREINER, INC. 

Tested 
BY 

ws 
ws 
ws 



'estern 
ethnologies Bullhead City, Arizona 86442 

IC. 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 7 r n  l r r r  

Type Fracture 

Than Cone 
I f  Other 

I L A B O R A T O R Y  R E P O R T  

Tested Defects in 
Spectmens/'Caps I t  Any BY 

2745 JC249 
20449 j ob  No. 

3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Client 

Greiner, Inc., Southwest 27450632-17 

Project 

Locatio 

Contractor American Asphalt & Grading ArchitecVEngineer Black & Veatch 

Source of Sample 

Material Supplier Measured Slump, in. 

Upstream slope, sta. 73-00, 1084' 

Mixed on site NA 

'"E6 

II 11 

Ticket Number Measure A i r  Content, 70 NA 
11 11  

ws 
ws 

Batch Size, cu yds Ambient Air Temperature, O F  7 2  
I I  I1 1 

M i u  Identification No of Specimens Molded 3 
I 4 x 4  7 

days Size of Specimens 
500 

Design Strength, psi 

M a l  Size Aggregate, in 1-1/2 Sampled B~ P. Llewellyn/WT Date 12/07/95  

Time in Mixer 0 hrs 0 min  Submitted By c- Anderegg/WT Date 12/08/95  
'ater Added on Job, gal. 0 Authorized By K- Smith Date 12/07/95  0 

Tes t  Procedure 

Remarks: 
A = 144.7  pcf 

B = 144 .7  pcf 

C = 145.0 pcf 

Soil Cement Temperature 72" 
I 

Marking 
I r  Any 

I A 

B 

C 
i 
~ 

I 

I 

I 

Date 
Tested 

12/14/95  

12/14/95  

12/14/95  

Compressive Strength 
M a x i m i  

Age in 
Days 11 Pounds Force 

17500 

17000 
15200 

I Load- 

ps i  

1390 

1350 

1210 

I I ws 

I DE$ 2 7 1995 

G8 INER, INC. it 
- ~ #  

American Asphalt 6 Grading/Wayne Phelps (2) 



Western 
Technologies Bullhead City, Arizona 86442 

1514 Gold Rush Road, C258 L A B 0  R A T 0  R Y  R EPO RT 

(520) 758-8378 tax 758-1 666 

T ~ ~ Q ~ A W P R E S S I V E  STRENGTH TESTS ON Soil Cement 
Since 1955 

2745JC249 20449 Job No 

12/13/95  

12/13/95  
12/13/95  

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

7 16900 

7 17 700 

7 17900 

27450632-15 Lab/lnvoice No. 

,iAN 0 8 

GREiNER, 

Hiko Springs Wash Detention Basin (CCBD Bid 83476-94) ( \  
Laughlin, Nevada 

Project 

Location 

996 

INC. 

Contractor American Asphalt & Grading Archltect,Englneer Black & Veatch 

Source of Sample 

Material Supplier ~- Mixed on site Measured Slump, in NA 

NA Ticket Number 

Upstream face of dam, sta. 5+00, elev. 1074' 

11 I t  

Measure Air Content, % 
II I t  

Batch Size, cu. yds. Ambient Air Temperature, OF G8 

Mix Identification 3 
II I t  

No. of Specimens Molded 

Design Strength, psi 500 I 7 days Size of Specimens 4 x 4.584 
M a x .  Size Aggregate, in. 1-1/2 Sampled By P. LlewellydWT Date 12/06/95  

0 min. Submitted By p. L1ewellyn/WT Date 12/07/95  0 
Time in Mixer 

0 Authorized By K. Smith Date 12/06/95  Water Added on Job, gal. 

Test Procedure 

Remarks: 

hrs. 

A = 144.1  pcf 

B = 144.4 pcf 

C = 145.5 pcf 

Soil Cement Temperature 75" 

Marking 
If Any 

A 

B 

C 

Compressive Strength 

Days Pounds Force 
Tested 

I Load- 

psi 

1340 

1410 

1420 

Type Fracture Defects in 

Than Cone I f  Any 
I f  Other Specimens/Caps 

Tested 
BY 

ws 
ws 
ws 

Copies to: Client/Ken Smith (3)  
American Asphalt ti Grading/Wayne Phelps ( 2 )  



I 1 

Compressive Strength 71' Maximum Load 

Pounds Force 

L A B O R A T O R Y  R E P O R T  Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

T ~ ~ Q ~ ~ Q @ ~ P R E s s I v E  STRENGTH TESTS ON Soil Cement 
Since 19 

Client 20449 Job  No 2745 JC249 

Type Fracture Defects in 

Than Cone I f  Any 
SpecimensKaps I f  Other 

Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No. 27450632-16 

Date of Rep 

Reviewed B 

Project Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) (\ 
Location Laughlin, Nevada 

Contractor American Asphalt & Grading Black & Veatch 

source of Sample 

NA Material Supplier - Measured Slump, in 

T icket Num ber Measure Air Content, % NA 

Batch Size, cu yds Ambient Air  Temperature, O F  67 

Sediment berm, sta. 15+00, elev. 1007 ' 
Mixed on site 
It II 

11 II 

It I t  

Mix Identification No of Specimens Molded 3 
days Size of Specimens 4 x 4  7 / 500 Design Strength, psi 

Max Size Aggregate, in 1-1/2 Sampled B~ P. Llewellyn/WT Date 12/05/95  
0 

Time in Mixer 

Water Added on Job, gal 

Test Procedure 

Remarks 

min Submitted By J *  Waddell/WT Date 12/06/95  

Authorized BY K. Smith Date 12/05/95  

0 

0 
hrs 

0 
A = 144.4 pcf 

B = 144.7 pcf 

C = 144.1 pcf 

Soil Cement Temperature 74" 

Tested 

Specimen 
Marking 

I f  Any 

A 

B 

C 

12/12/95  

1 2 /  1 2 /  95 

12/12/95  

Specimen 
Age in 
Days 

7 

7 

7 

13100 1040 

14500 I 1150 I/ I 

@CoPiesto: Client/Ken Smith (3)  
American Asphalt & Grading/Wayne Phelps (2) 

Tested 
By 

JW 

JW 

JW 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
T h e ~ ~ ~ ~ ~ ~ ~ i ~ ~  STRENGTH TESTS O N  

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

L A B O R A T O R Y  R E P O R T  

Soil Cement 

2745JC249 Job No. 
Lab/lnvoice No_. 27450632-14 

Project Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) f / 
\ \ 

Location Laughlin, Nevada u 
Contractor American Asphalt ti Grading Archltect/Englneer Black & Veatch 

sourceof Sample 

Material Supplier Mixed on site Measured Slump, in NA 
11 NA Ticket Number 

I1 I1 65 Batch Size, cu yds 

M i x  Identification 

Sediment berm, sta. 13+00, elev. 1004' 

Measure Air Content, % 

Ambient Air  Temperature, O F  

No of Specimens Molded 

I1 

I1 II 

days Size of Specimens 4 x 4  Design Strength, psi 500 / 7  
Max Size Aggregate, in 1-1/2 Sampled B~ P. Llewellyn/WT Date 12/04/95  

Time in Mixer 0 hrs 0 rnin Submitted By J *  Waddell/WT Date 12/05/95  

Water Added on Job, gal 0 Authorized By K. Smith Date 12/04/95  

0 Test Procedure 

Remarks: 

A = 145.3  pcf 

B = 1 4 4 . 7  pcf 

C = 144.7 pcf 

Soil Cement Temperature 70" 

Specimen 
Marking 

If Any 

A 

B 

C 

I 

Date 
Tested 

12/ 11 /95  

12/11/95  

12/11/95  

Compressive Strength 

Specimens/Caps 
Than Cone DdvS 1 )  Pounds Force 

13500 

12900 

13300 

-A -. 1070 

1030 

1060 

@ CoPiesto: Client/Ken Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps ( 2 )  

Tested 
BY 

PL 

PL 

PL 



Western 
Technologies Bullhead City, Arizona 86442 

1 5 1  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 
T h e Q u a l i t u P e o a l e D ~ ~ ~ s i ~ ~  STRENGTH TESTS ON 

Since 1955 

20449 

L A B O R A T O R Y  R E P O R T  

Soil Cement 

2745 JC249 
j o b  No. 

Greiner, Inc., Southwest 27450632-13 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice No 

Hiko Springs Wash Detention Basin (CCBD Bid 113476-94) Proiect 

Location Laughlin, Nevada 

Contractor Architect/Engineer 

Source of Sample 

Material Supplier Mixed on site Measured Slump, in 

Ticket Number 

Batch Size, cu yds 

M i x  identification 

American Asphalt & Grading Black & Veatch 

Upstream slope, sta. 15+80, elev. 1071' 

NA 

It I1 NA 

tI I t  56 

11 It 3 

Measure Air Content, % 

Ambient Air Temperature, O F  

No of Specimens Molded 
days Size of Specimens 4 x 4  Design Strength, psi - 500 

Max Size Aggregate, in 1-1/2 
/ 7  

12/01/95 

11/30/95 

12/01 195 

Date 

min Submitted By '' Anderegg/WT Date 

Authorized By K. Smith Date 

P .  Llewellyn/WT Sampled By 

0 

0 
hrs 0 Time in Mixer . Water Added on Job, gal 

Test Procedure 

Remarks : 

A = 139.9 pcf 

B = 137.8 pcf 

C = 139.3 pcf 

Soil Cement Temperature 68" 

Specimen 
Marking 

I f  Any 

A 

B 

C 

Date 
Tested 

12/08/95 

12/08/95 

12/08/95 

Compressive Strength 
,\lax im i  

Aee in 
6 a v S  11 Pounds Force 

15100 

16500 

15900 

I Load- 

psi 

1200 

1310 

1260 

a, Copies to: ClientIKen Smith ( 3 )  
American Asphalt & Grading/Wayne Phelps (2) 

Type Fracture 
I f  Other 

Than Cone 

i'i 

Defects in 
Specirnens/Caps 

I f  Any 

Tested 
BY 

JW 

JW 

JW 



Western 151 4 Gold Rush Road, C258 L A B O R A T O R Y  R E P O R T  Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

T~~QUAW&PRESSIVE STRENGTH TESTS ON soil Cement 

20449 lob No. 

Since 1955 
2745JC249 

Compressive Strength 
Maximum Load 7 1  Pounds Force 

Lab/lnvoice No 27450632-12 Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Project 

Location 

Contractor American Asphalt & Grading Black & Veatch 
Source of Sample Sta. 10+00, upstream slope, elev. 1065' 

Mixed on site NA Material Supplier Measured Slump, in 
NA Ticket Number 

68 Batch Size, cu yds 

3 M i x  lden t i f  icat ion 

Design Strength, psi 

Max Size Aggregate, in 1-1/2 Sampled By p LlewellydWT Date 11/30/95 

11  I I  
Measure Air Content, YO 

Ambient Air Temperature, O F  

No of Specimens Molded 

11 11  

I I  11 

7 days Size of Specimens 4 x 4  / 500 

Tested Defects in 

Specimens/Caps By 

Type I f  Other Fracture 

Than Cone I f  Any 

Time in Mixer 0 hrs. 0 min. Submitted By c. Anderegg/WT Date 12/10/95 

15 100 

16200 

Water Added on Job, gal. 0 Authorized By K .  Smith Date 11/30/95 

Test Procedure 

Remarks: 
0 

A = 144.7 pcf 

B = 142.9 pcf 

C = 143.7 pcf 

1200 

1290 

f I 

Tested 

Specimen 
Marking 

I f  Any 

A 

B 

C 

12/07 /95 

12/07/95 

12/07/95 

Specimen 
Age in 
Days 

11 I I 
I 

I 

Copies to: Client/Ken Smith (3 )  
American Asphalt & Grading/Wayne Phelps (2) 

JW 

JW 

JW 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

The Q u ~ i y  People 
Since 1955 

COMPRESSIVE STRENGTH TESTS ON Soil Cement 

12/06 I 9 5  

12/06/95 

12/06/95 

CliLnt 20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

I 

7 
7 

7 

2745JC249 Job No. 

Lab/lnvoice No. 27450632-11 

Laughlin, Nevada 89028 Dateof Report 12/01/95 
ReviewedBy h b  s 6 .  

Project 

Locat ion Laughline, Nevada 

Contractor 

source of sample 

Hiko Springs Wash Detention Basin (CCBD Bid #3476-94) 

American Asphalt & Grading 

Sta. 17+50, upstream slope, elev. 1060’ 
Black & Veatch Architect/Engineer 

Material Supplier Mix?d On site Measured Slump, in. NA 
I t  11  

Ticket Number Measure Air  Content, YO NA 

Batch Size, cu. yds. Ambient Air Temperature, O F  69 

M i x  Identification No. of Specimens Molded 3 

I t  I 1  

I 1  I I  

Design Strength, psi 500 / 7 days Size of Specimens 4 x 4  

M a x .  Size Aggregate, in. “s,w Sampled By P. Llewelly n/WT Date 11/29/95 

Time in Mixer 0 hrs. 0 min. Submitted By- WT Date 11/30/95 

Water Added on Job, gal. 0 Authorized By Date 11/29/95 
Test Procedure 

Remarks: 

A = 140.8 pcf 

B = 143.2 pcf 

C = 141.7 pcf 
Soil Cement Temperature 73” 

Specimen 
Marking 

If  Any 

A 

B 

C 

Compressive Strength 
Date I SzL7n 11 Maximi 

Tested 
Pounds Force 

18100 

17500 

16500 

I Load 

psi 

1440 

1380 

1300 
CJ 

2% 

Type Fracture 
If Other 

Than Cone 

Defects in 
Specimens/Caps 

If Any 
Tested 

BY 

JW 

JW 

JW 

American Asphalt & Grading/Wayne Phelps ( 2 )  



L A B O R A T O R Y  R E P O R T  

Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The Qua& People 
Inc. 

e S i n c e P b ~ ~ ~ ~ ~ ~ ~ ~ ~  STRENGTH TESTS ON soil cement 

Specimen 
Age in 
Days 

2745 JC249 c l i tn t  20049 Job No. 
Greiner. Inc.. Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Compressive Strength 
Maximum Load 

Founds Force PSI 

Project Hiko SDrinns Wash Detention Basin 

Location Laughlin, Nevada 

Contractor American Asphalt 6 Grading Architect,Engineer Black & Veatch 

sourceof Sample Upstream slope, Sta. 13+50, elev. 1051' 

Material Supplier ____ Mixed on site Measured Slump, in. NA 

Ticket Number Measure Air Content, % NA 

Batch Size, cu. yds. Ambient Air Temperature, O F  63 

11 11  

11 11 

11 11 
M i x  Identification No. of Specimens Molded 3 

-8- I IL'l 

Design Strength, psi 500 1 days Size of Specimens 4 x 4  

11/28/95 Sampled By ' P. Llewellyn/WT Date Max. Size Aggregate, in. 

Time in Mixer - 
Water Added on Job, gal. 0 Authorized By K. Smith Date 11/28/95 

Date 11/29/95 min. Submitted By J -  Waddell/WT 0 
hrs. 0 

- Test Procedure e Remarks : 

A = 142.9 pcf 

B = 141.4 pcf 

C = 141.7 pcf 

Soil Cement Temperature 70" 

Tested 

Specimen 
Marking 

I f  Any 

A 
B 

C 

12/05/95 

12/05 / 95 
12/05/95 

1380 

1450 

1280 

Copies to: Client/Ken Smith (3) 
American Asphalt & Grading/Wayne Phelps (2) 

I f  Other SpecimensKaps 
Than Cone I f  Any 

Tested 
BY 

JW 

JW 

JW 

'DEC Ipsi 



L A B O R A T O R Y  R E P O R T  

Western 
Technologies Bullhead City, Arizona 86442 

The Q U I .  People 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

S 1 n c e l E b ~ ~ ~ ~ ~ ~ ~ ~ ~  STRENGTH TESTS ON soil Cement 

2745.32249 

27450632-9 

1 2 / 0 6 / 9 5  

20449 j o b  No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203  
Laughlin, Nevada 89028  Date of Report 

f Client 

Lab/lnvoice No. 

Reviewed By No Q6. (&b 
Proiect 

Location Laughlin, Nevada 

American Asphalt & Grading Black & Veatch Contractor Architect,Engineer 

s~~~~~~~~~~~~~ Upstream slope, sta. 16+50,  elev. 1043 '  

Material Supplier Mixed on site Measured Slump, in. NA 

Ticket Number 11 Measure Air  Content, YO NA 

Batch Size, cu. yds. " 11 Ambient Air  Temperature, O F  6 2  

M i x  Identification 

HFko Springs Wash Detention Basin (CCBD Bid 83476-94)  

11 

11 II 
No.  of Specimens Molded 

days Size of Specimens 4 x 4  Design Strength, psi 500 1 7  

Time in Mixer 0 hrs. 0 min. Submitted By p- L1ewellyn/WT Date 1 1 / 2 8 / 9 5  

Max. Size Aggregate, in. 3% 1'L" Sampled p Llewellyn/WT Date 1 1 / 2 7 / 9 5  

Water Added on Job, gal. 0 Authorized By K - Smith Date 1 1 / 2 7 / 9 5  

l e s t  Procedure 

Remarks. 

A = 1 4 5 . 0  pcf 

B = 1 4 0 . 5  pcf 

c = 1 4 3 . 8  pcf 

Soil Cement Temperature 72" 

Specimen 
Marking i If Any 

A 

B 

C 

Compressive Strength 
Maximum Load Specimen 

Pounds Force 
1 

77 
1 2 / 0 4 / 9 5  

1 2 / 0 4  195  

1 2 / 0 4 / 9 5  

7 1 9 1 0 0  

7 m o o  
7 18600  

CoPiesto: Client/Ken Smith ( 3 )  

1520 

1420 

1480 

American Asphalt S GradinglWayne Phelps ( 2 )  

If Other SpecimensKaps 
Than Cone I f  Any 

Tested 
BY 

JW 

JW 

JW 

DEC 8 1995 

GREINER, INC. 



Western 151 4 Gold Rush Road, C258 
~ ~- ~~ 

Technologies Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 Inc. 

I 1 
L A B O R A T O R Y  REPORT I REVISED REPORT: 12/06/95 I 

S o i l  Cement 
The @&ty People 

slnce19@2OMPRESSlVE S T R E N G T H  T E S T S  ON 

2745JC249 

27450632-8 
20049 Job No. 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 
Laughlin, Nevada 89028 

Lab/lnvoice N o  

Proiect 

Location Laughlin, Nevada 

American Asphalt & Grading Contractor Archltect,Englneer 
Sourceof Sample Mixed on site %moa, e - v  ? 
Material Supplier - Measured Slump, in 

Black & Veatch 

11 I 1  NA 
I 1  I 1  Ticket Number Measure Air Content, % NA 
I I  73 I 1  

Batch Size, cu. yds. Ambient Air Temperatt.ve, O F  

M i x  Identification Mix /I3 No. of Specimens Molded 3 
Design Strength, psi 500 days Size of Specimens 4 x 4  1 

11/22/95 Max. Size Aggregate, in. % IC1 P. LlewellydWT 

Time in Mixer 0 hrs 0 min. Submitted By c. Anderegg/WT Date 11/23/95 

Water Added on Job, gal. 0 K. Smith 

Sampled By Date 

Authorized By Date 11/22/95 
Test Procedure 0 Remarks: A = 141.7 pcf 

B = 141.7 p c f  

C = 141.1 pcf 
Soil Cement Temperature 79" 

Marking 

A 

B 

C 

Date 
Tested 

11/29/ 95 

11/29/95 

11/29/95 

Specimen 
Age in 
Days 

Copies to: Client/Ken Smith (3 )  

Compressive Strength 
Tested Maximum Load Defects in v/] Type Fracture 

Than Cone SpecimensKaps If Any BY 
If Other 

Pounds Force 

21000 

20000 

18000 

1630 

1550 

1400 

American Asphalt & Grading/Wayne Phelps (2) 

JW 

JW 

I JW 

DEC 8 1995 

GREINER, INC. 



L A  BO R A T 0  R Y  R E  P O R T  

Western 151 4 G o d  Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The QuxiJity People 
S 1 n c ~ 8 b ~ ~ ~ ~ ~ ~ ~ ~  S T R E N G T H  T E S T S  ON soil Cement 

Specimen Date 
Tested 

Specimen 
Marking 

I f  Any 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

Compressive Strength 
Maxim iLoad Defects in 

Specimens/Caps 

2745JC249 

2 7 4506 32-7 
Job No. 

Lab/ Invoice No, 

Laughlin, Nevada 89028 

Project 

Location Laughlin, Nevada 

Contractor American Asphalt & Grading Architect/Engineer Balck & Veatch 
Source of Sample 

Material Supplier - Measured Slump, in 

Hiko Springs Wash Detention Basin (CCBD BId #3476-94)  

Sta. 10+00, elev. 1 0 2 7 ' ,  upstream slope 

Mixed on site NA 
I 1  11  

Ticket Number Measure Air Content, % NA 

M i x  identification No of Specimens Molded 3 

11  11 

Batch Size, cu yds Ambient Air Temperature, O F  7 2  
11  I 1  

Design Strength, ps i  500 / 7 days Size of Specimens __ 4 x 4  

11/21  195 Sampled aY Date Max Size Aggregate, in *['r ' I  P.  LlewellydWT 

Time in Mixer 0 hrs 0 c *  Anderegg/WT min Submitted By Date 1 1 / Z 2 / 9 5  
Water Added on Job, gal 0 Authorized By K. Smith 1 1 / 2 1 / 9 5  Date 

Test Procedure e Remarks. 

A = 147.4 pcf 

B = 146.5 pcf 

C = 144.7 pcf 

Soil Cement Temperature 77"  

A 1 1 1 / 2 8 / 9 5  

B 

C 

1 1 / 2 8 / 9 5  

11 128195 

Copies to: ClientIKen Smith ( 3 )  

1490 I/ I JW 

. .  
American Asphalt & GradingIWayne Phelps ( 2 )  



. . . .-. ~ . ..__.... - . . -  . .. . . 

I Technologies Bullhead City, Arizona 86442 
Ine (520) 758-8378 tax 758-1 666 I 1 L A B O R A T O R Y  R E P O R T  

Location Laughlin,  Nevada 

Contractor 

Source of Sample 

NA Material Supplier 

Ticket Number Measure Air Content, % NA 

Black 6 Veatch Architect/Engineer 
American Asphalt  & Grading 
S t a .  10+75, upstream slope-elev 1027 

Mixed on s i t e  Measured Slump, in. 
11 I 1  

11 7 5  I1  
Batch Size, cu yds Ambient Air Temperature, O F  

11 I1 
M i x  Identification No of Specimens Molded 3 

days Size of Specimens - 4 x 4  Design Strength, ps i  / 500 

Max Size Aggregate, in Sampled By P. LlewellydWT Date 11/20/95 
min Submitted BY C. AnderegdWT Date 11/21/95 

Date 11/20/95 

* 'e' 
0 Time in Mixer 

Water Added on job,  gal 0 Authorized K. Smith 
hrs 0 

Test Procedure 

Remarks: 

A = 148.0 pcf 
B = 145.6 pcf 
c = 146.8 pcf 

S o i l  Cement Temperature 72" 

Specimen 
Marking 

If Any 

A 

I B  

C 

"'""'~I?JOMPRESSIVE STRENGTH TESTS ON soil cement 

C l i n t  20049 Job No. 2745JC249 

Lab/l nvoice No. 2 7450632-6 Greiner, Inc., Southwest 
3650 South Poin te  C i c c l e ,  S u i t e  203 
Laughlin,  Nevada 89028 

Project Hiko Springs Wash Detent ion  Bas 

Compressive Strength 

SpecimensKaps 
Pounds Force Than Cone 

11/27/95 
11/27/95 
11/27/95 

CoDies to: C l i e n t  /Ken Smith (3)  
American Asphalt  & GradinglWayne Phelps (2)  

Tested 
BY 

J W  

J W  

J W  

DEC 8 1995 

GREIiJER, INC. 



Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Kush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. 

Specimen Date 
Tested 1 2:;; 1 '  

The Q u ~ t y  People 
S i n C W ~ ~ ~ ~ ~ ~ ~ ~ ~  STRENGTH TESTS ON - 

Type Fracture Defects in Compressive Strength 
Maximum Load 

If Other Specimens/Caps 
Pounds Force I psi Than Cone If Any 

I L A B O R A T O R Y  R E P O R T  I 

16500 

18000 

17500 

REVISED REPORT: 12/06/9 

1310 

1430 

1390 

S o i l  Cement 

. . .  . .  : .... . . a s ,  

. . .  . . . . .  
'.'.,; ..' 

. . , :. , ,*  

. . (  : . . .  . . . .  
. . . . . . .  . . . .  . . .  . . . . . .  
. , ,. . .  . .  

, I S ' . .  

8 , . ' :. . . . .  
..::.: . .  , . .  , . . .  . . .  . . :  . . .  
I : .: . 1 ;:, 

, .; , . .". 

20449 Job No. 2745JC249 . . . . .  
Greiner, Inc., Southwest 

Lab/lnvoice No. 27450632-5 , : .: 3650 South Pointe Circle, Suite 203 . ,  
Laughlin, Nevada 89028 

, .  . . .  . . . . . . .  

, .' 

Reviewed By 

Project Hiko Springs Wash Detention Basin (CCBC Bid #3476-94) 

Location Laughlin, Nevada 

Black & Veatch American Asphalt & Grading 

Upstream slope, Sta. 11+25, elev. 1020' 
Contractor Architect/Engineer 

sourceof sample 

Material Supplier Mixed on site Measured Slump, in. NA 

Ticket Number Measure Air Content, % NA 

Batch Size, cu. yds. Ambient Air Temperature, O F  75 

11 11 

I I  I I  

11 11 
M i x  Identification No. of Specimens Molded 3 

Design Strength, psi - 500 / 7  days Size of Specimens 4 x 4  
-37% I k.'I 11/ 17 /95 Sampled B~ P.  LlewellydWT Date Max. Size Aggregate, in. 

Time in Mixer 0 hrs. 0 rnin. Submitted By c. AnderegdWT 11/20/95 Date 

Date 11/17/g5 Authorized By K. Smith 0 Water Added on job, gal. 
ASTMD558/C39 Test Procedure 

Remarks: 

A (1) = 148.9 pcf 

B (2) = 147.7 pcf 

C (3) = 148.0 pcf  

soil Cement Temperature 80" 

Area A = 12.57 

Area B = 12.63 

Area C = 12.57 

Marking 

A 

B 

C 

11 /24/95 

11 / 24 195 
11/24/95 

Copies to: Client/Ken Smith (3) 
American Asphalt 6 GradinglWayne Phelps (2) e 

Tested 
BY 

JW 

JW 

JW 

DEC 8 1995 

. I  . . . . .  . . . .  .... 
. 'I:. 

. .  , .  . .  

. .  

, . ,  
. .  

I .  . .  . . .  . .  
I .  
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.. ... ..-* _+__. ...  .,..-.._ 2.d . . . . . .  

Compressive Strength 
Maximum Load 

Pounds Force - 

LABORATORY REPORT 

Western 151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 
Technologies Bullhead City, Arizona 86442 

The Qu.~ty People 
S ' n c e F b ~ ~ ~ ~ ~ ~ ~ ~ ~  STRENGTH TESTS ON soil Cement 

Defects in 
Specimens/Caps Tested If Other 

Than Cone I f  Any BY 

20449 
Greiner, Inc., Southwest 
3650 South Pointe Circle, Suite 203 

Job No. 2745 JC249 

Lab/lnvoice No. 27450632-4 

:<aughlin, Nevada 89028 Date of Report - 1 1 / 2 0 / 9 5  
ReviewedBv [ A 

Project Springs Wash Detention Basin ( C C B D  Bid #3476-94) 

Location Lauehlin. Nevada 

Contractor American Asphalt Architect/Englneer Black & Veatch 
Sourceof Sample Sta. 11+00, Upstream slope, Elev. 1003' 

Material Supplier Mixed on site 
Ticket Number ''8 

Measured Slump, in NA 

Measure Air Content, % NA 11  

I1 

Batch Size, cu yds I'  Ambient Air Temperature, O F  94 

M i x  IdentiflFation It No of Specimens Molded 3 

De5lgn Strength, PSI vuL-- / 7 days 

1 1  

Size of Specimens 4 x 4  

Max Size Aggregate, in % 1 Sampled By P. Llewellyn/WT Date 1 1 / 1 6 / 9 5  

Time in Mixer 0 hrs min Submitted By C .  AnderegdWT Date 1 1 / 1 7 / 9 5  -~ 

Water Added on Job, gal NA Authorized By K. Smith Date 1 1 / 1 6 / 9 5  0 Test Procedure ASTM D558/C39 

Remarks. 
Area A = 12.72 
Area B = 12.57 
Area C = 12.63 

Soil Cement Temperature 77"  

Specimen 
Marking 

I f  Any 

A 

B 

C 

Date 
Tested 

1 1 /24  / 95 

11 /24 495 

11/24 / 9 5  

Specimen 
Age in 
Days 

Client/Ken Smith ( 3 )  
Copies to: 

24000 

23000 

23000 

1890 

1830 

1830 

JW 

JW 

JW 

American Asphalt & GradingIWayne Phelps ( 2 )  



I 



Concrete Tests 



m e The Qua& People 
Since 1955 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Ibf 

149000 
148000 

181000 
183000 

Date of Report APRIL 3, 1996 
Job No. 2745JC249 

Event/lnvoice No. 190 Lab No. 27460006-1 1 
Authorized By K. SMITH Date 03-01 -96 

Sampled By P. LLEWELLYN Date 03-01-96 
Submitted By P. LLEWELLYN Date 03-02-96 

Ibf per sqm.  1 Indicated? 

5270 1 
5240 I 
6470 j 
6400 , 

~ 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
Trucknicket No. 773147531 5 Mix Identification WA261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 2 8  days Water Added Before Sampling 7 gallons 
Time In Mixer hours 38 minutes Ambient Air Temperature 6 5  O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

STA. 4 + 90, INVERT CHANNEL SLAB-ON-GRADE, OUTLET WORKS 

~~ / 

I 
I FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 

Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 
~ 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; Ibf/cu.ft. Temperature: ASTM C1064.  70 O F  I 
Air Content; % Slump; ASTM C143 5-3/4 inches ~ 

Deviations: 1 
CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 

No. of Specimens Molded 4 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

J 
CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C39 

Specimen j Date j 
If Any ! 1 

Marking j Tested 1 

A 
B 
C 
D 

I 
103-08-96 
j 03-08-96 
~ 03-29-96 
IO3-29-96 1 AVERAGE 
1 AVERAGE 

Age 
In 

Days 

7 
7 
28 
28 

I : I 
I 
i 

Comments: * 3000 PSI @ 7 DAYS REQUIRED 

Distribution : CLIENT - (3) 0 AMERICAN ASPHALT & GRADING ( 2 )  

Type Fracture Defects In 

Than Cone If Any 
If Other SpecimenslCaps Tested By 

I RN 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. J 

REVIEWED BY J. PAUL BOWEN, S.E.T. 



Inc. - The Qu&t People 
Smce 1955 1 SAMPLING / TESTING OF 

PORTLAND CEMENT CONCRETE 

COMPRESSIVE STRENGTH I Type Fracture 
Maximum Load I Conformance 

Defects In 
SpecimenslCaps 

Date of Repor+ APRIL 3, 1996 
Job No. 2745JC249 

Lab No. 27460061 -1 2 Eventhvoice No. 194 
Authorized By K. SMITH Date 03-04-96 

Date 03-04-96 Sampled By P. LLEWELLYN 
Date 03-05-96 Submitted By P. LLEWELLYN 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Client GREINER, INC., SOUTHWEST 

Location 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
TruckiTicket No. 776/476107 Mix Identification WA261 FA Maximum Size Aggregate -1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 34 minutes Ambient Air Temperature 77 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 
LAU G HLlN , NEVADA 
OUTLET CHANNEL IMPACT SLAB 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 
Unit Weight; 
Air Content; 

Ibf/cu.ft. 
% 

Temperature: ASTM C1064 7 5  OF 
Slump; ASTM C143 7-1/2 inches 

Deviations: 
CYLINDRICAL CONCRETE SPECIMENS MOLDED 81 CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 

No. of Specimens Molded 4 Diameter/Length 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

Specimen 
Marking 

If Any 

Age 
In 

Days 

Date 
Tested 

03-1 1-96 
03-1 1-96 
04-01 -96 
04-0 1 -96 

--- AVERAGE 
AVERAGE 

Tested By 

RN 
RN 
RN 
RN 

A 
B 
C 
D 

7 
7 
2 8  
28 

7 
28 

137000 
137000 
164000 
162000 

4850  i 4850  
1 5800 
I 5730 

/ 4850  
5770 

I 
YES 

Comments: REQUIRED STRENGTH 3000 PSI AT 7 DAYS 

Distribution : CLIENT - (31 0 AMERICAN ASPHALT & GRADING (2) 
LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TESTWASRUN. THEABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED, A 

n n i  ma? WTI 



Western 1514 Gold Ruqh P- - - '  

Technologies (Bgu:b:f 
Inc. 
TheQuuty People PHYSIC1 

20287 
. I  

Since 1955 

L A B O R A T O R Y  R E P O R T  

4TES 
2745JC232 Job No. 
27450520 

- DateofReport 10/06/95 
Labllnvoice NO. 

American Asphalt & Gradi 
3624 Goldfield Street 
North Las Vegas, Nevada -. .--- - _-_--- 

/----- -- -- 
Reviewed By 

Project Hiko Springs Detention Basin (CCBD Bid 83476-94) 

Location Laughlin, Nevada Sampled BY C. Anderegg/WT Date 09/05/95 

Typeof Aggregate Coarse Aggregate Submitted BY C. Anderegg/WT Date 09/05/95 

SourceofAggregate WMK Materials Authorized By w* Phelps Date 09/05/95 

SIEVE ANALYSIS-ASTM C136- TEST STANDARDSARE ASTM UNLESSOTHERWISE NOTED. 

AASHTO 199- 

s To: Client/Wayne Phelps (2) 
Greiner, Inc., Southwest/Ken Smith (3) 

l O C T . 1  1 1995 

GREINER, INC. 



m e The QUxiJty People 
Since 1955 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

03-11-96 
03-11-96 
04-01-96 
04-01-96 

AVERAGE 

Date of Report MARCH 15, 1996 
Job Yo. 2745JC249 

Lab No. 27460061 -1 2 Event/lnvoice No. 194 
Authorized By K. SMITH Date 03-04-96 

Sampled By P. LLEWELLYN Date 03-04-96 
Submitted By P. LLEWELLYN Date 03-05-96 

7 
7 
28 
28 

7 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
Trucknicket No. 77614761 07 Mix Identification WA261 FA Maximum Size Aggregate -1 .inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 2 8  days Water Added Before Sampling 0 gallons 
Time IC Mixer hours 8 4  minutes Ambient Air Temperature 77  O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET CHANNEL IMPACT SLAB 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; Ibf/cu.ft. Temperature: ASTM C1064 7 5  OF 

Air Content; % Slump; ASTM C143 7-1/2 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiarneterlLength 6 1n.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 81 C39 
Specimen 
Marking 

If Any 

A 
B 
C 
D 

Tested 

COMPRESSIVE STR 

i Ibf per sq.in. 
Maximum Load 

137000 

I 4850  

Comments: REQUIRED STRENGTH 3000 PSI AT 7 DAYS 

' Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

IGTH 
Conformance 

Indicated? 

Type Fracture 
If Other 

Than Cone 

~ 

Defects In 
SpecimenslCaps 

If Any 
Tested By 

RN 
RN 

LABORATORY TEST RESULTS REPORTED HEREIN A M Y  ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT, WT WARRANTS THAT THIS WAS PFRFnRMFn IlNnER THE APPROPRIATE 

THAT IS REASONABLY 
NARRANTY. GUARANTY, 
ITENDED. 

STANDARD OF CARE. INCLUDING THE SKIC .AND-.JVDGME~~~- 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER I 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR Ih 

REVIEWED BY J. PAUL BOWEN, S.E.T. 
- 'SIGIIfD4oP".OKC,LFI - - - -- -= - - ____ - -401 093 WTI - . -~ 



The Q u ~ t y  People 
Inc. 

Since 1955 e 
Client GREINER, INC., SOUTHWE5T 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report MARCH 12, 1996 
Job No. 2745JC249 

Eventhvoice No. 190 Lab No. 27460006-1 1 
Authorized By K. SMITH Date 03-01 -96 

Sampled By P. LLEWELLYN Date 03-01 -96 
Submitted By P. LLEWELLYN Date 03-02-96 

~ 

In 
Days 

Age 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK 81 VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
Truckflicket No. 773147531 5 Mix Identification WA261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 7 gallons 
Time In Mixer hours 38 minutes Ambient Air Temperature 65 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

STA. 4 + 90, INVERT CHANNEL SLAB-ON-GRADE, OUTLET WORKS 

COMPRESSIVE STRENGTH \ Type Fracture Defects In 
Maximum Load Conformance I If Other Specimens/Caps Tested By 

Than Cone If Any Ibf I Ibf per sq.in. I Indicated? I 

~~ 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; 

Air Content; 

lbf/cu.ft. 

YO 

Temperature: ASTM C1064 70 OF 

Slump; ASTM C143 5-314 inches 

Deviations: 

No. of Specimens Molded 4 DiameterlLength 6 in.x 1 2  in. Cross Sectional Area 28.27 sq. in. 

Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 

SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c39 CYLINDRICAL CC 

Specimen I Date 
Marking 1 Tested 
If Any 1 

A 
B 
C 
D 

03-08-96 
03-08-96 

IO3-29-96 
1 03-29-96 

1 AVERAGE 
i 

I 

7 1 149000 

I 148000 
28 I 
28 I 
7 1  

5270 
5240 

5260 

I 
RN 

Comments: * 3000 PSI @ 7 DAYS REQUIRED 

‘D 

Distribution : CLIENT - (3) 
AMERICAN ASPHALT & GRADING (2) 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TESTWASRUN THEABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND 
CLIENT W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 

REVIEWED BY J. PAUL BOWEN, S.E.T. 
- ___ __ _ISlGNEO COW ON FILE) . - - _- - d An1 893 WTI __ . - - - __ - - 



The Quality People 
S E 1 9 5 5  

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING I TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report NOVEMBER 9, 1995 
Job No. 2745JC249 

Event/lnvoice No. 5 8  Lab No. 27450527-2 
Date 10-09-95 
Date 10-09-95 
Date 10-1 0-95 

Authorized By K. SMITH 
Sampled By J. WADDELL 

Submitted By J. WADDELL 

Age 
In 

Days 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
Trucknicket No. 408/42537 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 4 7  minutes Ambient Air Temperature 7 8  OF 

Project HIKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

WING WALL OUTLET STRUCTURE, STA. 4 + 3 5  TO 4 + 49* 

COMPRESSIVE STRENGTH j Type Fracture 1 Defects In 
Maximum Load I Conformance 1 I f  Other 1 SpecirnenslCaps 

1 Ibf per sq.in. Indicated? Than Cone If Any Ibf 

I) 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

I 4850 
\ 6210 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight: ASTM C138 141.2. Ibf/cu.ft. Temperature: ASTM C1064 81 OF 

Air Content; % Slump; ASTM C143 4 inches 

YES 

Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of  Specimens Molded 4 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c39 

Tested 1 Date 

Specimen 
Marking 

If Any 

10-1 6-95 I 10-1 6-95 
A 
B 
C 1 11-06-95 

/ D  1 11-06-95 

1 AVERAGE 
j AVERAGE 
I 
! 

7 1  
28 j 

i 
I 

1 

Comments: BID HI  3 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS14000 PSI 28 DAYS 
* TRASH RACK STRUCTURE, STA. 0 + 03.00 TO 0 + 37.50 

Distribution : CLIENT - (3) e AMERICAN ASPHALT & 

Tested By 

SG 
SG 
ws 
ws 

NOV 1 0 1995 

GREINER, INC. 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMRE 
O N  WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllAPLY SITUATE0 PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR IM 

_ _  ~ 

REVIEWED BY J. WADDELL, E.T. 
ISIGNEI) COPY nu FII FI dni 093 WTI 



The Quality People 
S z 1 9 5 5  

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report OCTOBER 31, 1995 
Job No. 274556249 

Eventhvoice No. 51 Lab No. 27450527-1 
Date 09-27-95 

Sampled By P. LLEWELLYN Date 09-28-95 
Date 09-29-95 

Authorized By K. SMITH 

Submitted By P. LLEWELLYN 

If Other 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 7761421863 Mix ldentification W261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 5 0  minutes Ambient Air Temperature 80 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

SLAB-ON-GRADE FOOTING AT OUTLET WORKS, STA. 4 + 4 5  TO 4 + 5 9  

I D  
I 

/AVERAGE 
1 AVERAGE 
I 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

G h e s  

Unit Weight; Ibflcu.ft. Temperature: ASTM C1064 
Air Content; % Slump; 

Deviations: 

No. of Specimens Molded 4 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27, sq. in. 

Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 

SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

28 I 180000 

7 1 

E WITH ASTM C31 81 C39 

I , i 
j I j i 

5200 5240 I , 
6300  j 
6370 i 

I 
I 
i 

I 

I 

I 

5220 I I 
6340 1 YES 1 

I I ! 

Comments: * DESIGN STRENGTH IS 3000 PSI A T  7 DAYS/4000 PSI AT 2 8  DAYS 

Distribution : CLIENT - ( 5 )  
AMERICAN ASPHALT 81 G t4 

Defects In 
SpecimenslCaps 

If Any 
Tested 61 

SG 
SG 
SG 
SG 

NOV 1 1995 

GREINER. INC. REVIEWED BY VICKI A. WOODARD 



m e 

COMPRESSIVE STRENGTH 
Maximum Load Conformance 

Ibf 1 Ibf Der s a h .  Indicated? 

Western 
Technologies Bullhead City, Arizona 86442 

151  4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. I 

Type Fracture 
If Other 

Than Cone 

The Q u ~ i y  People 
Since 1955 

3730 
3710 
4230 
41 20 
5660 
5590 

3720 
41 80 
5630 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

YES 

Client GREINER. INC.. SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN. NV 89028 

Date of Report OCTOBER I O ,  1995 
Job No. 2745JC249 

Lab No. 27450485-15 Eventhvoice No. 38 
Authorized By W. THOMAS Date 09-1 1-95 

Sampled By P. LLEWELLYN Date 09-1 1-95 
Submitted By P. LLEWELLYN Date 09-1 2-95 

Client GREINER. INC.. SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 408141 5460 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 48 minutes Ambient Air Temperature 8 5  O F  

1 Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

I I Unit W e i g h t ; A S T M  C138 144.1 Ibf/cu.ft. 

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS TOPS & WALLS, STA. 2+ 7 7  TO 2 + 9 7  

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Temperature: ASTM C1064 83 OF ' Air Content; % Slump; ASTM C143 7-112 inches 

Deviations: 

l CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 e ;  
No. of Specimens Molded 6 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c39 

Marking 
If Any 

/ A  

I F  

1% 
E 

I 

Tested Days 
Date ! 

10-09-95 

AVERAGE 
AVERAGE 7 
AVERAGE 2 8  

105500 
105000 
1 19500 
11 6500  
160000 
158000 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (21 

OCT 1 1 1995 

GREINER, INC. 

Defects In 
SpecimenslCaps 

If Any 
Tested By 

SG 
SG 
SG 
SG 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMRIEO. IS INCLUDED OR INTENDEOfi 

401 093 WTI 



The QuaJy People 
Since 1955 

Client GREINER, INC., SOUTHWEST 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report OCTOBER I O ,  1995 
Job No. 2745JC249 

09-14-95 1 3 
09-14-95 3 
09-18-95 7 
09-18-95 7 
10-09-95 28  
10-09-95 28 

ATTN: KEN SMITH Event/lnvoice No. 38 Lab No. 27450485-1 6 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By K. SMITH Date 09-1 1-95 
LAUGHLIN, NV 89028 Sampled By P. LLEWELLYN Date 09-1 1-95 

Submitted By P. LLEWELLYN Date 09-1 2-95 

123000 
121000 
133000 
135500 
183000 
185000 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchiteWEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 746141 5514 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 10 gallons 
rime In Mixer hours 44 minutes Ambient Air Temperature 95 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS TOPS & WALLS, STA. 3 + 17  TO 3 + 3 7  

Required Strength 4000 psi @ 28 days 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.5 Ibf/cu.ft. Temperature: ASTM C1064 87  OF 

Air Content; % Slump; ASTM C143 7-314 inches 

Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 Diameter/Length 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 81 C39 
Specimen 
Marking 

If Any 

COMPRESSIVE STRI 
Tested Maximum Load 

Ibf per sq.in. 

4350 
4280 
4700 
4790 
6470 
6540 

4320 
4750 
6510 

I IGTH Type Fracture 
Conformance If Other 

Indicated? 1 Than Cone 

~ 

I 
YES 1 

Defects In 
Specimens/Caps 

I f  Any 
Tested By 

SG 
SG 
SG 
SG 
SG 
SG 

Comments: BID #13 OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & G R A D I S 2 1  

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN THE ABOVE SERVICES AN0 REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIEM WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDE0 OR INTENDED 

OCf ’ 1995 

GRE’NER# lNea REVIEWED By VICKI A. WOODARD 
__ __ _ _  __ _ _ _  -- -- - _- - -- -- -- ISIGNED COW ON FILEI- - - _ _  



m e 

Age 
In 

Days 

Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Kdsh Road, C258 

(520) 758-8378 fax 758-1 666 Inc. I 1 

COMPRESSIVE STRENGTH Type Fracture Defects In 
Maximum Load Conformance If Other SpecimensKaps 

Ibf I Ibf per sq.in. Indicated? Than Cone If Any 

The Quality People 
S E I 9 5 5  

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

. Date of Repcrt OCTOBER I O ,  1995 
Job No. 2745JC249 Client GREINER, INC., SOUTHWEST 

Lab No. 27450485-17 ATTN: KEN SMITH Eventllnvoice No. 38 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By K. SMITH Date 09-1 1-95 
LAUGHLIN, NV 89028 Sampled By P. LLEWELLYN Date 09-1 1-95 

Submitted By P. LLEWELLYN Date 09-1 2-95 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 776/415548 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 10 gallons 
Time In Mixer hours 47 minutes Ambient Air Temperature 101 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS TOPS & WALLS, STA. 3 + 57  TO 3 + 7 7  

Required Strength 4000 psi @28 days 

~ 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; ASTM C138 144.2 Ibf/cu.ft. Temperature: ASTM C1064 91 OF 

Air Content; Y O  Slump; ASTM C143 7-3/4 inches 

Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 DiameterlLength 6 in.x 1 2  in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CY I 
Specimen 
Marking 

If Any 

NDRICAL C( 

Date 
Tested 

09-14-95 
09-1 4-95 
09-1 8-95 
09-1 8-95 
10-09-95 
10-09-95 

AVERAGE 
AVERAGE 
AVERAGE 

3 
3 
7 
7 
28 
28 

3 
7 
28 

99000 
102000 
122000 
120000 
170000 
167500 

3500  
361 0 
4320 
4240 
601 0 
5930 

3560 
4280 
5970 YES 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & 

ocr t 1 1995 

GREINER, INC. 

i 

'9 

Tested By 

SG 
SG 
SG 
SG 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AN0  REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROFWATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED( 

REVIEWED BY VICKI A. WOODARD 
- _(SIGNED COW ON FILE1 _ _  -. -..w-_ - - - - -__ _ _  - 



m The Quality People 
Since1955 

SAMPLING I TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDAI 

Date of Repcrt OCTOBER I O ,  1995 
Job No. 2745JC249 

Event/lnvoice No. 38 Lab No. 27450485-1 8 
Authorized By K. SMITH Date 09-1 1-95 

Sampled By P. LLEWELLYN Date 09-1 1-95 
Submitted By P. LLEWELLYN Date 09-1 2-95 

:E WITH ASTM C31 & C39 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Truckmicket No. 776/415588 Mix Identification W261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 10 gallons 
'ime In Mixer hours 46 minutes Ambient Air Temperature 106 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS TOPS & WALLS, STA. 3+97 TO 4+ 17 

Required Strength 4000 psi @ 2 8  days 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.8 Ibf/cu.ft. Temperature: ASTM C1064 93 OF 

Air Content; % Slump; ASTM C 1 4 3  8-1 12" inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

COMPRESSIVE STRENGTH 
m Load Conformance 
Ibf per sq.in. Indicated? 

~~ 

Type Fracture 
If Other 

Than Cone 

Specimen 
Marking 

If Any 

A 
B 
C 
D 
E 
F 

Defects In 
Specimens/Caps 

If Any 

Date 
Tested 

09-1 4-95 
09-1 4-95 
09-18-95 
09-1 8-95 
10-09-95 
10-09-95 

AVERAGE 
AVERAGE 
AVERAGE 

Tested By 
Age 
In 

Days 

3 
3 
7 
7 
28 
28 

3 
7 
28 

Maxin 
Ibf 

103000 
104000 
1 14000 
1 17000 
157000 
155500 

3640 
3680 
4030 
4140 
5550 
5500 

3660 
4090 
5530 

Comments: BID # I  3 OUTLET WORKS 
INFORMED KEN SMITH OF SLLUMP 

DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & 

SG 
SG 
SG 
SG 
SG 
SG 

O C f  1 1 1995 
LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AN0 REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION. EXPRESS OR IMPLIED. IS INCLUDED OR INTEND-' 

GREINER, INC. REVIEWED BY VICKI A. WOODAR 
401 093 WTI 



m The Quality People 
S E 1 9 5 5  

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Tested 
I Date Specimen 1 

Marking 
If Any 

I I 

Age COMPRESSIVE STA 

Days Ibf I Ibf Der sa.in. 
In Maximum Load 

Date of Report OCTOBER 5, 1995 
Jo t  No. 2745JC249 

Authorized By W. THOMAS 
Sampled By P. LLEWELLYN 

Submitted By P. LLEWELLYN 

Event/lnvoice No. 3 6  Lab No. 27450485-12 
Date 09-07-95 
Date 09-07-95 
Date 09-08-95 

Defects In 
SpecimenslCaps 

If Any 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 4091414435 Mix Identification W261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 45 minutes Ambient Air Temperature 91  O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS WALLS & TOPS, STA. 2 + 57 TO 2 + 77,2  + 97 TO 3 + 17  

Tested By 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.6 Ibf/cu.ft. Temperature: ASTM C1064 87 OF 

Air Content; % Slump; ASTM C143 5-1/2 inches . 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 Diameter/Length 6 in.x 1 2  in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 
I 

. 
SG 
SG 
SG 
SG 

A 
B 
C 
D 

09-14-95 
09-1 4-95 
10-05-95 
10-05-95 

AVERAGE 
AVERAGE 

7 
7 

28 
28 

7 
28 

136000 
137500 
172000 
175000 

4810 
4860 
6080 
6190 

4840 
6140 

Comments: BID # I  3 OUTLET WORKS 

U THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c 3 9  
Type Fracture 

Than Cone 
Conformance If Other 

Indicated? 

YES 

DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) * AMERICAN ASPHALT & GRADING (2) 

I O U  6 1995 

GREINER, INC. 
LABORATORY TEST RESULTS REWRTED HEREIN APFiY ONLY TO THE SPECIFIC SAMFLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS, NO OTHER WARRAN ARANTY. 
OR REmESENTATiON. EXPRESS OR IMFiiED. Is INCLUDED OR I N T E N D E D T Y  

REVIEWED BY VICKI A. WOODARD 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

Age 1 COMPRESSIVE STRENGTH 

Days Ibf 1 Ibf Der sa.in. Indicated? 
In Maximum Load Conformance 

151 4 Gold Rush Road, C258 
Bullhead City, Arizona 86442 
(520) 758-8378 fax 758-1 666 

Type Fracture 

Than Cone 
, If Other 

I 

7 
7 
28 
28 

SAMPLING I TESTING OF 
PORTLAND CEMENT CONCRETE 

134000 4740 
136000 4810 
177500 6280 
179000 6330 

Client GRZINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date of Report OCTOBER 5, 1995 
Job No. 2745JC249 

Date 09-07-95 Authorized By W. THOMAS 
Date 09-07-95 

Submitted By P. LLEWELLYN Date 09-08-95 

Lab No. 27450485-1 3 Eventllnvoice No. 36 

Sampled By P. LLEWELLYN 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectlEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 748/414514 Mix Identification W261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 5 gallons 
Time In Mixer hours 42 minutes Ambient Air Temperature 96 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS WALLS & TOPS, STA. 2 + 9 7  TO 3 + 17 & 3 + 37 TO 3 + 57  

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; ASTM C138 143.9 Ibf/cu.ft. Temperature: ASTM C1064 90 OF 

Air Content; YO Slump; ASTM C143 7-1/4 inches 

Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4. DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C39 

Tested I Date 

Specimen 
Marking 
If Any 

A 09-14-95 
B 109-14-95 
C 10-05-95 
D I 10-05-95 

AVERAGE 7 
AVERAGE1 28 I 4780 1 6310 

I 

Comments: BID #13  OUTLET WORKS 

Defects In 
SpecimenslCaps 

I f  Any 
Tested By 

SG 
SG 
SG 
SG 

[OCT 6 1995 DESIGN STRENGTH IS 3000 PSI AT  7 DAYS14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) GREINER, INC. e AMERICAN ASPHALT & GRADING (2) 
LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AN0 
CLIEM WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPWATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY GUARANTY 
OR REF'RESENTATIO 

REVIEWED BY 



m m The Q u ~ t y  People 
Since 1955 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Date 
Tested 

09-14-95 
09-14-95 
10-05-95 
10-05-95 

AVERAGE 
AVERAGE 

Date of Report OCTOBER 5, 1995 
Job No. 2745JC249 

Lab No. 27450485-14 Event/lnvoice No. 36 
Authorized By W. THOMAS Date 09-07-95 

Sampled By P. LLEWELLYN Date 09-07-95 
Submitted Bv P. LLEWELLYN Date 09-08-95 

Age 
In 

Days 

7 
7 
28 
28 

7 
28 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 81 GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 7761414568 Mix Identification W261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
rime In Mixer 1 hours 10 minutes Ambient Air Temperature 93 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS WALLS & TOPS, STA. 3 + 3 7  TO 3 + 57 & 3 + 77 TO 3 + 97 

Type Fracture 
If Other 

Indicated? Than Cone 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.2 Ibf/cu.ft. Temperature: ASTM C1064 96 OF 

Air Content; % Slump; ASTM C143 6-1/2 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 Diameter/Length 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

Defects In 

If Any 
Specimens/Caps Tested 

C’ 

Specimen 
Marking 

If Any 

A 
B 
C 
D 

XIMENS CURED & TESTEC 

COMPRESSIVE STR 
Maxin 

Ibf 

135000 
133500 
168000 
168500 

m Load 
Ibf Der sa.in. 

4780 
4720  
5940 
5960 

4750 
5950 

N THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C39 

I 
YES 1 

I 

Comments: BID # 1 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT 81 GRADING (2 )  

SG 
SG 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS ‘WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllARLY SITUATED PROFESSIONALS. NO OTHER WARRANlY GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED.- 



The Q U I &  People 
Since 1955 

Client GREINER. INC.. SOUTHWEST 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Age 
In 

Days 

Date of Report OCTOBER 3, 1995 
Job No. 2745JC249 

Event/lnvoice No. 32 Lab No. 27450485-1 0 
Authorized By W. THOMAS Date 09-02-95 

Sampled By P. LLEWELLYN Date 09-02-95 
Submitted By P. LLEWELLYN Date 09-03-95 

COMPRESSIVE STRENGTH Type Fracture Defects In 
Maximum Load Conformance If Other SpecimenslCaps Tested By 

Ibf 1 Ibf per sq.in. Indicated? Than Cone If Any 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 776/413311 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 2 8  days Water Added Before Sampling 0 gallons 
Time In Mixer hours 5 8  minutes Ambient Air Temperature 100 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS WALLS AND TOPS, STA. 1 + 1 7  TO 1 +37 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.7 Ibflcu.ft. Temperature: ASTM C1064 92 OF 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

3 
3 
9 
9 
28 
28 

3 
9 

Air Content; YO Slump; ASTM C143 7-314 inches 

Deviations: 

No. of Specimens Molded 6 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq.  in. 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 

I Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

102000 
105000 
129000 
131500 
140000 
141000 

Date 
Tested 

A 
B 
C 
D 
E 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 81 c39 
Specimen 
Marking 

If Any 

09 -0 5 -9 5 
09-05-9 5 
09-1 1-95 
09-1 1-95 
09-30-9 5 
09-30-95 

AVERAGE 
AVERAGE 
AVERAGE 

361 0 
3710 
4560 
4650  
4950 
4990 

3660 
461 0 
4970 YES 

Comments: BID # I  3 OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

PL 
PL 
JW 
JW 
CA 
CA 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY T o  TUC CPFTIFlC 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND I._. _... 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT t 
CLIENT. WT WARRANTS THAT THIS WAS PERFnRMFn I lNnF l  . 

C A U R F  

.. . .. .- - THE APPROPRIATE 

EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. . 
STANDARD OF CARE. INCLUDING THE  SKI^ AND- J ~ ~ G M E N T  THAT IS REASONABLY 

REVIEWED BY VICKI A. WOODAR 
- 1 -  - - - I  P - _. 



m The Quality People 
S K 1 9 5 5  

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report OCTOBER 3, 1995 
Job No. 2745JC249 Client GREINER, INC., SOUTHWEST 

ATTN: KEN SMITH Eventhvoice No. 3 2  Lab No. 27450485-1 1 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By W. THOMAS Date 09-02-95 
LAUGHLIN, NV 89028 Sampled By P. LLEWELLYN Date 09-02-95 

Submitted By P. LLEWELLYN Date 09-03-95 

Maximum Load 
Ibf 1 Ibf Der sa.in. 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Truckflicket No. 41 3330 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 20 gallons 
r ime In Mixer hours 50 minutes Ambient Air Temperature 106 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS WALLS & TOP, STA. 1 + 57 TO 1 + 77 

Required Strength 4000 psi @ 28  days 

I FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.7 Ibf/cu.ft. Temperature: ASTM C1064 91 OF 

Air Content; Y O  Slump; ASTM C143 7-112 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 Diameter/Length 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 81 c39 

Conformance 
Indicated? 

Specimen 
Marking 

If Any 

A 
B 
C 

IF  
I F  I 
I 

Date 
Tested 

09-0 5 -9 5 
09-0 5-9 5 
09-1 1-95 
09-1 1-95 
09-30-95 
09-30-95 

AVERAGE 
AVERAGE 
AVERAGE 

Age 
In 

Days 

3 
3 
9 
9 
28 
28 

3 

28 9 i  I 

100000 
92000 

134000 
133000 
144000 
142000 

3540 
3250 
4740 
4700 
5090 
5020 

3400 
4720 
5060 YES 

Type Fracture 
If Other 

Than Cone 

Defects In 
SpecimenslCaps 

If Any 
Tested By 

PL 
PL 
JW 
JW 
CA 
CA 

Comments: BID # I  3 OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS14000 PSI AT 28 DAYS 

I Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TESTWASRUN THEABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W l  AND 
CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATIOh. EXPRESS OR IMRIED. IS INCLUDED OR INTENDE 

REVIEWED BY VICKI A. WOODAR - - - --  _ _  I- -- ‘IGIIED-CPDISUSI‘F, - - -- - - 1--.401Q9J-WTI_-_ __ _ -  - - -- -- - - -- - - - -- -  



A Western 151 4 Gold Rush Road, C258 
Technologies Bullhead Ctty, Arizona 86442 

(520) 758-8378 fax 758-1 666 Inc. 
SAMPLING I TESTING OF 

PORTLAND CEMENT CONCRETE 

COMPRESSIVE STRENGTH Type Fracture 
If Other 

Than Cone 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Defects In 
SpecimenslCaps 

If Any 

Date of Report OCTOBER 3,1995 
Job No. 2745JC249 

Lab No. 27450485-8 Event/lnvoice No. 3 2  
Authorized By W. THOMAS Date 09-02-95 

Sampled By P. LLEWELLYN Date 09-02-95 
Submitted By P. LLEWELLYN Date 09-03-95 

A 
B 
C 
D 
E 
F 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT AND GRADING 
Supplier WMK MATERIALS 
TruckiTicket No. 776141 3241 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 56 minutes Ambient Air Temperature 85 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS WALLS AND TOP, STA. 0 + 57 TO 0 + 77 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: 

Unit Weight; ASTM C138 143.6 Ibf/cu.ft. Temperature: ASTM C1064 9 1  OF 

Air Content: YO Slump; ASTM C143 7-1/2 inches 

Deviations: 

No. of Specimens Molded 6 Diameter/Length 6 in.x 12  in. Cross Sectional Area 28.27 sq. in. 
Deviations: 

SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 
FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 a 
SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

09-05-95 
09-05-95 
09-1 1-95 
09-1 1-95 
09-30-95 
09-30-95 

AVERAGE 
I AVERAGE 

/AVERAGE 

3 3640  ' 
9 4720 1 28 5430 YES 

3 
3 
9 
9 
28 
28 

101 000 
104500 
134000 
132500 
152000 
155000 

I 

3570 
3700 
4740  
4690 
5380 
5480 

Tested By 

PL 
PL 
JW 
JW 
CA 
CA 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT 81 GRADING (2) 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFOWED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SlMllARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION. EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED. 

A01 a93 W T I  



Western 
Technologies Bullhead City, Arizona 86442 

The Q U I @  People 

151 4 Gold Kush Road, C258 

(520) 758-8378 fax 758-1 666 

SAMPLING I TESTING OF 
PORTLAND CEMENT CONCRETE Since 1955 

COMPRESSIVE STRENGTH 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

Defects In Type Fracture I 

Date of RepLrt OCTOBER 3, 1995 
Job No. 2745JC249 

Event/lnvoice No. 32 Lab No. 27450485-9 
Authorized By W. THOMAS Date 09-02-95 

Sampled By P. LLEWELLYN Date 09-02-95 
Submitted By P. LLEWELLYN Date 09-03-95 

Ibf Der Sam. Indicated? Than Cone I f  Any 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 408141 3263 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 4 5  minutes Ambient Air Temperature 88 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS WALLS AND TOP, STA. 0 + 3 7  TO 0 + 57 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c172 

09-05-95 
09-05-95 
09-11-95 
09-11-95 
09-30-95 
09-30-95 

AVERAGE 
AVERAGE 
AVERAGE 

1 Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 
FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

3 
3 
9 
9 
28 
28 

3 
9 
28 

Unit Weight; ASTM C138 143.2 Ibf/cu.ft. Temperature: ASTM C1064 88 OF 
Air Content; 

Deviations: 
% Slump; ASTM C143 7-1/2 inches 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 Diameter/Length 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

0 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C39 

Specimen 
Marking 

If Any Tested Days 
Oate i Ibf 

103500 
104000 
129000 
131500 
142000 
145000 

, .  I I 

3660 
3680 
4560  
4650  
5020 
5130 

3670 
461 0 
5080 

1 1  
I 

I 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT 81 GRADING (2) 0 

Tested By 

PL 
PL 
JW 
JW 

CA 
ca 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANPI, 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDE0 OR INTENDED. 

401 093 WTI 



The Q u ~ t y  People 
Since 1955 * 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING I TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 29, 1995 
Job No. 2745JC249 

Event/lnvoice No. 29 Lab No. 27450485-6 
Authorized By W. THOMAS Date 08-30-95 

Sampled By P. LLEWELLYN Date 08-30-95 
Submitted By P. LLEWELLYN Date 08-31 -95 

IGTH 
Conformance 

Indicated? 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK 81 VEATCH 
Contractor AMERICAN ASPHALT 81 GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 41 1868 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 5 gallons 
Time In Mixer 1 hours 2 minutes Ambient Air Temperature 84 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

TOP AND WALLS OUTLET WORKS, STA 2 + 17 TO 2 + 37 

Type Fracture Defects In 

Than Cone If Any 
If Other Specimens/Caps 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 142.8 Ibf/cu.ft. Temperature: ASTM C1064 91 OF 

Air Content; % Slump; ASTM C143 7-1/4 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

Ibf 

130000 
I 2 8 5 0 0  
131000 
130500 
163500 
161000 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 81 C 

Ibf per sq.in. 

4600 
4550  
4630 
4620 
5780 
5700 

Specimen 
Marking 

I f  Any 

Date 
Tested 

09-05-95 
09-05-95 
09-06-95 
09 -06-9 5 
09-27-95 
09-27-95 

AVERAGE 
AVERAGE 
AVERAGE 

Age 
In 

Days 

6 
6 
7 
7 
28  
28  

6 
7 

28  

1 4580  i 4630  
5740 YES 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT 81 GRADING (2) e 

9 

Tested By 

PL 
PL 
JW 
JW 
SG 
SG 

LABORATORY TEST RESULTS REWRTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AN0  REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS  REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED, IS INCLUDED OR INTENDED, 

REVIEWED BY VICKI A. WOODARD @ 
401 093 WTI 



Western 
Technologies Bullhead City, Arizona 86442 

The Q u ~ ~ t y  People 

1514 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE Since 1955 

Inc. * 

0 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN. NV 89028 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit W e i g h t ; A S T M  C138 143.2 Ibf/cu.ft. Temperature: ASTM C1064 90 OF 

Air Content; YO Slump; ASTM C 1 4 3  9-1/4+ inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED 81 CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 D iametdLeng th  6 1n.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

I 

Date of Report SEPTEMBER 29, 1995 
Job No. 2745JC249 

Event/lnvoice No. 29 Lab No. 27450485-7 
Authorized By W. THOMAS Date 08-30-95 

Sampled By P. LLEWELLYN Date 08-30-95 
Submitted By P. LLEWELLYN Date 08-31 -95 

Date 
Tested 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectlEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 41 1998 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 42 minutes Ambient Air Temperature 102 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

TOP AND WALLS OUTLET WORKS, STA. 1 + 37 TO 1 + 57 

In 
Days 

Maximum Load 
Ibf Ibf per sq.in. 

I00000 3540 
104000 3680 
I14000 4030 
111500 , 3940 

I 

Conformance 
Indicated? 

Specimen 
~ Marking 
I If Any i 
/A 

B 
C 
D 
E 

I F  1 

09-06-95 
09-27-95 
09-27-95 

AVERAGE 
AVERAGE 

/AVERAGE 

i 
I 

7 
28 
28 

6 
7 

28 

Type Fracture 
If Other 

Than Cone 

361 0 I 1 3990 1 I 5300 , YES 

Tested By i Defects In 
SpecimenslCaps 

If Any 

PL 
PL 
JW 
JW 
SG 
SG 

Comments: BID # I3 OUTLET WOKRS 
* INFORMED WOODY THOMAS OF HIGH SLUMP. 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

LAaowToRY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR IMENDED. 



The Q u ~ t y  People 
Since 1955 

Date of Report SEPTEMBER 26,1995 
Client GEEINER, INC., SOUTHWLST Job No. 2745JC249 

Lab No. 27450485-5 ATTN: KEN SMITH EventAnvoice No. 27  
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By W. THOMAS Date 08-28-95 
LAUGHLIN, NV 89028 Sampled By P. LLEWELLYN Date 08-28-95 

Date 08-29-95 Submitted By P. LLEWELLYN 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 746/411167 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 10 gallons 
Time In Mixer hours 55 minutes Ambient Air Temperature 102 O F  

Project HIKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

WALL AND TOP OF OUTLET WORKS, STA. 0 + 97 TO 1 + 17  

Required Strength 4000 psi @ 28 days 

Maximum Load 
Ibf Ibf per s q m .  

I 2 0 0 0 0  4240  
118000 4170  
134000 4740 
140000 4950  
179000 6330 
177000 6260 

421 0 
4850 

I 6300 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Conformance 
Indicated? 

YES 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; ASTM C138 143.4 Ibf/cu.ft. Temperature: ASTM C1064 9 6  OF 

Air Content; % Slump; ASTM C143 7-1/4 inches 
Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 6 Diameter/Length 6 in.x 12  in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

I CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c 
Tvpe Fracture 1 Defects In Specimen 

Marking 
If Any I Date 

Tested 

08-31 -95 
08-31 -95 
09-04-9 5 
09-04-95 
09-25-95 
09-25-95 

AVERAGE 
AVERAGE 
AVERAGE 

Age 
In 

Days 

3 
3 
7 
7 
28 
28  

3 
7 

28  

If Other SpecimenslCaps I Than Cone If Any 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000  PSI AT 7 DAYS14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

401 093 WTI 

9 

Tested By 

JW 
JW 
PL 
PL 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN A P R Y  ONLY TO THE SPECIFIC SAMFtE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
WRSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT B W E E N  WT AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE S K U  AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANW, 
OR REPRESENTATION. EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. n 

REVIEWED BY 



Western 
Technologies Bullhead City, Arizona 86442 

151 4 Gold Rush Road, C258 

(520) 758-8378 fax 758-1 666 Inc. I 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C39 
Age COMPRESSIVE STRENGTH Type Fracture Defects In 
In Maximum Load Conformance If Other SpecimenslCaps Tested By 

Date 
Tested Days 

Specimen 
1 Marking 

If Any Ibf Ibf per sq.in. Indicated? Than Cone If Any 

A 08-30-95 7 I 2 4 5 0 0  4400 J W  
B 08-30-95 7 127000 4490 JW 
C 09-20-95 28 165000 5840 SG 
D 09-20-95 28 168000 5940 SG 
E 

AVERAGE 7 1 1 4450  

The Quality People 
Since 1955 

I 5890 

1 

SAMPLING / TESTING OF 1 PORTLAND CEMENT CONCRETE 

YES 

~ ~~ 

Date of Report SEPTEMBER 22, 1995 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 

Lab No. 27450485-4 ATTN: KEN SMITH Event/lnvoice No. 23 
3650 SOUTH POINTE CIRCLE, SUITE 203 Authorized By W. THOMAS Date 08-23-95 
LAUGHLIN, NV 89028 Sampled By P. LLEWELLYN Date 08-23-95 

Submitted By P. LLEWELLYN Date 08-24-95 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 7471409427 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 2 8  days Water Added Before Sampling 0 gallons 
Time In Mixer hours 57 minutes Ambient Air Temperature 89 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS FOOTINGS STA. 3 + 20 

~~ _ _ _ _ ~  

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 142.5 Ibf/cu.ft. Temperature: ASTM C1064 8 5  OF 

Air Content; % Slump; ASTM C143 7-3/4 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiametedLength 6 in.x 1 2  in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDE0 OR INTENDED. 2 

401 093.WTIL ._ 

REVIEWED BY VICKI A. WOODARD Y 



The Quality People 
Since1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 19,1995 
Job No. 2745JC249 

Event/lnvoice No. 21  Lab No. 27450485-2 
Authorized By W. THOMAS Date 08-21-95 

Sampled By P. LLEWELLYN Date 08-21 -95 
Submitted By J. WADDELL Date 08-22-95 

COMPRESSIVE STRENGTH 
Conformance Maximum Load 

Ibf Der so.in. 1 Indicated? 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
TrucklTicket No. 7481408490 Mix identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 5 gallons 
Time In Mixer hours 59 minutes Ambient Air Temperature 9 3  O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS, STATION 2 + 40 

~~ 

Type Fracture Defects In 

Than Cone If Any 
SpecimenslCaps If Other 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE W I T H  ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; ASTM C138 143.3 Ibf/cu.ft. Temperature: ASTM C1064 8 5  OF 

Slump: ASTM C143 7-1/2 inches Air Content; % 
Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE W I T H  ASTM C31 
No. of Specimens Molded 4 DiameterlLength 6 in.x 1 2  in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN  ACCORDANCE W I T H  ASTM C31 & ( 
Specimen 
Marking 

If Any 

485-2A 
485-2B 
485-2C 
485-21) 

Date 
Tested 

08-28-95 
08-28-95 
09-1 8-95 
09-18-95 

AVERAGE 
AVERAGE 

Age 
In 

Days 

7 
7 

28  
28 

7 
28 

Ibf 

141 000 
142500 
170000 
172000 

4990 
5040 
601 0 
6080 

5020 
6050 YES 

Comments: DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 
BID # I  3, OUTLET WORKS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT 81 GRADING (2) 

~~ ~ 
401 093 WTI 

9 

Tested By 

JW 
JW 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AN0 REWRT WERE PERFORMEO 
WRSUANT TO THE TERMS AND CONDlTlONS OF THE CONTRACT BETWEEN WT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDE0 OR INTENDED. 2 

REVIEWED BY VICKI A. WOODARD 



The Q u ~ t y  People 
Since 1955 

Client GREIMER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 19, 1995 
Job No. 2745JC249 

Event/lnvoice No. 21 Lab No. 27450485-3 
Authorized By W. THOMAS Date 08-21 -95 

Sampled By P. LLEWELLYN Date 08-21 -95 
Submitted By J. WADDELL Date 08-22-95 

Age 
In 

Days 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK 81 VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
TrucklTicket No. 7291408563 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling I O  gallons 
Time In Mixer hours 50 minutes Ambient Air Temperature 100 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS, STATION 3 + 5 0  

Required Strength 4000 psi @ 28 days 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.5 Ibf/cu.ft. Temperature: ASTM C1064 86 OF 

Air Content; % S!ump; ASTM C143 7-112 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

Type Fracture Defects In COMPRESSIVE STRENGTH 
Maximum Load Conformance If Other Specimens/Caps 

Ihf 1 Ihf np, qn in ! Indicated? 1 Than Cone If Any 
Tested I Date 

Specimen 
Marking 
If Any 

485-3A 
485-38 
485-3C 
485-31) 

08-28-95 
08 -28 -9 5 
09-1 8-95 
09-1 8-95 

AVERAGE 
AVERAGE 

7 
7 
28 
28 

7 
28 

137500 
142000 
170000 
172500 

4860 
5020 
6010 
61 00 

4940 
6060 YES 

I I I 

Comments: DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 
BID #13, OUTLET WORKS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (21 

e 

- 

Tes 

JW 
JW 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN WT AND 
CLIENT W l  WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS NO OTHER WARRANW. GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMPLIED, IS INCLUDED OR INTENDED 

REVIEWED BY VICKI A. WOODARD 
'41(1"ZDMProN FlCEl - -- - _c --- - _ _ _  - - - -  - -  

~ ~ A01 093 WTI 



The Quality People 
Since 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN. NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 19,1995 
Job No. 2745JC249 

Event/lnvoice No. 21 Lab No. 27450485-1 
Date 08-21-95 Authorized By W. THOMAS 

Sampled By P. LLEWELLYN Date 08-21-95 
Submitted By J. WADDELL Date 08-22-95 

COMPRESSIVE STRENGTH 
Maximum Load Conformance 

Ibf \ Ibf Der so.in. Indicated? 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT 
Supplier WMK MATERIALS 
Trucknicket No. 747/408440 Mix Identification W261FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling36" gallons 
Time In Mixer hours 5 8  minutes Ambient Air Temperature 91 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS, STATION 2 -t 00 

Required Strength 4000 psi @ 2 8  days 

Type Fracture Defects In 

Than Cone If Any 
If Other SpecimenslCaps Tested By 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.1 Ibflcu.ft. Temperature: ASTM C1064 8 5  OF 

Air Content; % Slump; ASTM C143 6-1/4 inches 

Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 5 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

* 
CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C39 

485-1A 
485-1 B 
485- IC  
485-1 D 
485-1 E 

Tested I Date 

Specimen 
Marking 

If Any 

08-24-95 
08-28-95 
08-28-95 
09-1 8-95 
09-1 8-95 

Age 
In 

Days 

3 
7 
7 
28 
28 

7 
28 

11 7000 
129000 
129000 
157000 
159000 

41 40 
4560  
4560  
5550 
5620 

4560  

JW 
JW 
JW 
SG 
SG 

Comments: BID # I  3, OUTLET WORKS 
*NOTIFIED WOODY THOMAS, GREINER 
DESIGN STRENGTH IS 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN W AND 
CLIENT. W WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY, 
OR REPRESENTATION, EXPRESS OR IMRIED, IS INCLUDED OR INTENDED. 

f A  

401 0 9 3  WTI - 



m e The Qua& People 
Since 1955 

SAMPLING I TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

GTH 

Zonformance 
Indicated? 

Date of Rebsrt SEPTEMBER 13, 1995 
Job No. 2745JC249 

Eventhvoice No. 17 Lab No. 27450450-4 
Authorized By W. THOMAS Date 08-14-95 

Sampled By P. LLEWELLYN Date 08-1 5-95 
Submitted By P. LLEWELLYN Date 08-1 6-95 

Type Fracture Defects In 

Than Cone If Any 
If Other SpecimenslCaps 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. M47/406599 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 10 gallons 
Time In Mixer hours 5 7  minutes Ambient Air Temperature 94 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS, STA. 0 + 37-0 + 57.50 FOOTINGS 

Required Strength 4000 psi @ 28 days 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 142.6 Ibf/cu.ft .  Temperature: ASTM C1064 88 OF 

Air Content; % Slump; ASTM C143 6-3/4 inches 

Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 5 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

1A 

L I 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & C 

08-1 8-95 

Tested 

1 Specimen 
Marking I I f  Any 

I D  
1E 

09-1 2-95 
09-1 2-95 

Age 
In 

Days 

3 
8 
8 
28 
28 

8 
28 

COMPRESSIVE STR 
Maximum Load 

Ibf 

122500 
150000 
149000 
179500 
181000 

Ibf per sq.in. 

4330 
5310 
5270 
6350 
6400 

5290 
6380 

I I 

YES 

Comments: BID # I  3 OUTLET WORKS 
DESIGN STRENGTH 3000 AT 7 DAYS 

Distribution : CLIENT - (5) e AMERICAN ASPHALT & GRADING (2) 

9 

Tested By 

JH 
J W  
J W  
SG 
SG 

401 a93 WTI 



The W-ty People 
Since 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of ReFort SEPTEMBER 13,1995 
Job No. 2745JC249 

Event/lnvoice No. 17 Lab No. 27450450-5 
Authorized By W. THOMAS Date 08-14-95 

Sampled By P. LLEWELLYN Date 08-1 5-95 
Date 08-16-95 Submitted By P. LLEWELLYN 

I I 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c39 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN. NEVADA 
Source of Sample 
ArchitectIEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 7751406635 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @28 days Water Added Before Sampling 0 gallons 
Time In Mixer 1 hours minutes Ambient Air Temperature 96 OF 

Project HIKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS, STA. 0 + 77.50 TO-0 + 97.50, FOOTINGS 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 142.8 Ibf/cu.ft. Temperature: ASTM C1064 88 OF 

Air Content; YO Slump; ASTM C143 6-314 inches 

Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiameterlLength 6 1n.x 12 in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

COMPRESSIVE STRENGTH 
Maximum Load Conformance 

1 Ibf per sq.in. indicated? Ibf 

Type Fracture Defects In 

Than Cone If Any 
If Other SpecimenslCaps 

Specimen 
Marking 

If Any 

2A 
2B 
2c 
2D 

e : z d  1 )! 
AVERAGE 
AVERAGE 28 

08-23-95 
08-23-95 
09-1 2-95 
09-1 2-95 

137500 
136000 
165000 
167000 

4860 
4810 
5840 
591 0 

4840 
5880 YES 

Comments: BID #13 OUTLET WORKS 
DESIGN STRENGTH 3000 PSI AT 7 DAYS/4000 PSI AT 28 DAY 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

Tested By 

JW 
JW 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND ’’ ‘- CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

,x\T’&$ 
\\;\\, -2 A 

\‘u’ \ #?! REVIEWED BY VICKI A. WOODARD 
401 093 WTI 



The People 
Since 1955 e 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 13, 1995 
Job Nc. 2745JC249 

Event/lnvoice No. 17  Lab No. 27450450-6 
Authorized By W. THOMAS Date 08-1 4-95 

Date 08-1 5-95 
Submitted By P. LLEWELLYN Date 08-1 6-95 

Sampled By P. LLEWELLYN 

Date 
Tested 

08-23-95 
08-23-95 
09-12-95 
09-12-95 

AVERAGE 
AVERAGE 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Truckfficket No. 7461406708 Mix Identification W261 FA Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @28 days Water Added Before Sampling 0 gallons 
Time In Mixer hours 44 minutes Ambient Air Temperature 103 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS, STA. I + 57.50 TO 1 +77.50, FOOTINGS 

Age 
In 

Days 

8 
8 
28 
28 

8 
28 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 142.8 Ibf/cu.ft. Temperature: ASTM C1064 89 OF 

Air Content; % Slump; ASTM C143 7 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiametedLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

Type Fracture 
If Other 

Than Cone 

CYLINDRICAL CONCRETE SPECIMENS CURED 81 TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c39 
Defects In 

SpecimenslCaps 
If Any 

Specimen 
Marking 

If Any 

3A 
38  
3 c  
3D 

COMPRESSIVE STRI 
Maximum Load 

Ibf 1 Ibf per sq.in. 

138000 
134500 
164000 
166000 

4880 
4760 
5800 
5870 

4820 
5840 

IGTH 
Conformar 

Indicatec -__ 

YES 

Comments: BID #I 3 OUTLET WORKS 
DESIGN STRENGTH 3000 PSI AT 7 DAY14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT & GRADING (2) 

Tested By 

JW 
JW 
SG 
SG 

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AN0 REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN LKT AND 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATE0 PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS INCLUDED OR INTENDED. 

401 093 WTI 
REVIEWED BY VICKI A. WOODARD - _ _  _ _ _ _  - ‘SIWEoC”rO“nLer-- - - -. - - 



The QuaJity People 
Since 1955 

Date of Report SEPTEMBER 13, 1995 
Client GREINER, INC., SOUTHWEST Job No. 2745JC249 

Lab No. 27450450-7 
Date 08-14-95 Authorized By W. THOMAS 
Date 08-1 5-95 

Submitted By P. LLEWELLYN Date 08-1 6-95 

ATTN: KEN SMITH Eventllnvoice No. 17  
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 Sampled By P. LLEWELLYN 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. M48/406743 Mix Identification W261 FA Maximum Size Aggregate . I inches 
Batch Size 10.0 cubic yards Water Added Before Sampling 15  gallons 
Time In Mixer hours 54  minutes Ambient Air Temperature 109 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BID#3476-94) 

OUTLET WORKS, STA. 3 + 17.50 FOOTINGS 

Required Strength 4000 psi @ 28 days 

Date 
Tested 

08-23-95 
08-23-95 
09-12-95 
09-12-95 

AVERAGE 
AVERAGE 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM C172 
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 143.9 Ibf/cu.ft. Temperature: ASTM C1064 8 8  OF 

Air Content; YO Slump; ASTM C143 7-3/4 inches 

Deviations: 

No. of Specimens Molded 4 DiameterlLength 6 in.x 1 2  in. Cross Sectional Area 28.27 sq. in. 

Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

, CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 

Age 
In 

Days 

8 
8 
28 
28 

8 
28 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c 3 9  
GTH 
:onformance 
Indicated? 

Specimen 
Marking 

If Any 

Type Fracture Defects In 

Than Cone I f  Any 
I f  Other SpecimenslCaps 

4A 
48 
4c 
4D 

COMPRESSIVE STR 
Maximum Load 

Ibf 

117500 
1 19000 
160000 
162000 

Ibf per sq.in. 

41 6 0  
421 0 
5660 
5730 

41 9 0  
5700 YES 

Tested By 

JW 
JW 
SG 
SG 

Comments: BID # I 3  OUTLET WORKS 
DESIGN STRENGTH 3000 PSI AT 7 DAYS14000 PSI AT 28 DAYS 

Distribution : CLIENT - (5) * AMERICAN ASPHALT & GRADING (21 

401 093 W T I  

LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN THE ABOVE SERVICES AND REWRT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND 

STANDARD OF CARE, INCLUDING THE SKILL AN0 JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS NO OTHER WARRANTY. GUARANTY, 
OR REPRESENTATION, EXPRESS OR I M R  

CLIENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPNATE 

v 
ISIGNEDEOPVONFlLEI 

- - _ _ _  _ _ _  __ .-.-- - -- - --- - 



e m Inc. 
The QualJty People 

Since 1955 
SAMPLING I TESTING OF 

PORTLAND CEMENT CONCRETE 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

COMPRESSIVE STRENGTH 
n Load Conformance 
Ibf Der sa.in. hdicated? 

Date of Report SEPTEMBER 11, 1995 
Job No. 2745JC249 

Lab No. 27450450-1 Event/lnvoice No. 14 
Authorized By K. SMITH Date 08-10-95 

Sampled By P. LLEWELLYN Date 08-1 1-95 
Submitted By P. LLEWELLYN Date 08-1 2-95 

Type Fracture Defects In 

Than Cone If Any 
If Other SpecimenslCaps 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
Architect/Engineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 409 Mix Identification W261 FA* * Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 2 8  days Water Added Before Sampling 0 gallons 
Time In Mixer hours 51 minutes Ambient Air Temperature 8 8  O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS, SEEPAGE COLLAR, STA. 1 + 50 

7 
7 

28  
28 

7 
28 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

Unit Weight; ASTM C138 140.1 Ibf/cu.ft. Temperature: ASTM C1064 89 OF 

Air Content; % Slump; ASTM C143 8 inches 
Deviations: 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiameterlLength 6 in.x 12  in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

141000 
138000 
173000 
171000 

Specimen 
Marking 

If Any 

4990 
4880 
61  20 
6050 

4940 
6090 

CYLINDRICAL CC 

YES 

Date 
Tested 

450-1 A 
450-1 B 
450-1 C 
450-1 D 

08-1 8-95 
08-1 8-95 
09-08-95 
09-08-95 

AVERAGE 
AVERAGE 

Comments: * BID # I 3  OUTLET WORKS 
*REQUIRED STRENGTH 3000 AT 7 DAYS 

Distribution : CLIENT - (5) * AMERICAN ASPHALT & GRADING (2) 

Tested By 

JH 
JH 
PL 
PL 

LABORATORY TEST RESULTS REPORTED HEREIN APRY ONLY TO THE SPECIFIC SAMRE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT B W E E N  Wl AN0 

STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANTY. 
OR REPRESENTATION, EXPRESS OR IMRIED. IS INCLUDED OR INTENDED. 

CLIENT. WT WARRANTS THAT inis WAS PERFORMED UNDER THE APPROPRIATE 

REVIEWED BY VICKI A. WOODARD 



The Qua& People 
lnc. e Since 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 11, 1995 
Job No. 2745JC249 

Event/lnvoice No. 14 Lab No. 27450450-2 
Authorized By K. SMITH Date 08-1 0-95 

Sampled By P. LLEWELLYN Date 08-1 1-95 
Submitted By P. LLEWELLYN ’ Date 08-1 2-95 

Unit Weight; ASTM C138 142.9 1bflcu.ft. Temperature: ASTM C1064 90 OF 

Air Content; % Slump; ASTM C143 6 inches 
Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiameterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq. in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

I 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c39 

Date . 
Tested 

Specimen 
Marking 

If Any 

450-2A 
450-28 
450-2C 
450-2D 

~ 

COMPRESSIVE STRENGTH Type Fracture Defects In 
If Other SpecimensKaps 

Days Ibf 1 Ibf per sq.in. Indicated? Than Cone I f  Any 

Age 
In Maximum Load 

08-18-95 
08-18-95 
09-08-95 
09-08-95 

AVERAGE 
AVERAGE 

7 
7 
28 
28 

7 
2 8  

151000 
146000 
180000 
182500 

5340 
5160 
6370  
6460 

5250 
6420 

Tested By 

J H  
JH 
PL 
PL 

Comments: * BID #13 OUTLET WORKS 
**REQUIRED STRENGTH 3000 AT 7 DAYS 

Distribution : CLIENT - (5) e AMERICAN ASPHALT 81 GRADING (2) 
LABORATORY TEST RESULTS REPORTED HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONDITIONS OF THE CONTRACT BETWEEN W AND 
CLIENT. WT WARPANTS THAT THlS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE, INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY. GUARANTY. , 
OR REPRESENTATION, EXPRESS OR IMPLIED. IS  INCLUDED OR INTENDED. 



The Q&ty People 
Smce 1955 

Client GREINER, INC., SOUTHWEST 
ATTN: KEN SMITH 
3650 SOUTH POINTE CIRCLE, SUITE 203 
LAUGHLIN, NV 89028 

SAMPLING / TESTING OF 
PORTLAND CEMENT CONCRETE 

Date of Report SEPTEMBER 1 1, 1995 
Job No. 2745JC249 

Event/lnvoice No. 14 Lab No. 27450450-3 
Authorized By K. SMITH Date 08-1 0-95 

Sampled By P. LLEWELLYN Date 08-1 1-95 
Submitted By P. LLEWELLYN Date 08-1 2-95 

COMPRESSIVE STRENGTH 
Maximum Load Conformance 

Ibf per sq.in. Indicated? 

Client GREINER, INC., SOUTHWEST 

Location LAUGHLIN, NEVADA 
Source of Sample 
ArchitecVEngineer BLACK & VEATCH 
Contractor AMERICAN ASPHALT & GRADING 
Supplier WMK MATERIALS 
Trucknicket No. 7471405523 Mix Identification W261 FA* * Maximum Size Aggregate 1 inches 
Batch Size 10.0 cubic yards Required Strength 4000 psi @ 28 days Water Added Before Sampling 5 gallons 
Time In Mixer hours 59 minutes Ambient Air Temperature 106 O F  

Project HlKO SPRINGS WASH DETENTION BASIN (CC BlD#3476-94) 

OUTLET WORKS, SEEPAGE COLLAR, STA. 2 + 20 

Type Fracture Defects In 

Than Cone If Any 
If Other Specimens/Caps 

~ 

FRESHLY MIXED CONCRETE SAMPLED IN ACCORDANCE WITH ASTM c 1 7 2  
Deviations: SAMPLED FROM THE MIDDLE THIRD OF LOAD BY SINGLE DISCHARGE. 

FRESHLY MIXED CONCRETE TESTED IN ACCORDANCE WITH DESIGNATED SPECIFICATIONS 

Unit Weight; ASTM C138 142.1 Ibf/cu.ft. Temperature: ASTM C1064 90 OF 

Air Content; % Slump; ASTM C143 8 inches 
Deviations: 

CYLINDRICAL CONCRETE SPECIMENS MOLDED & CURED IN THE FIELD IN ACCORDANCE WITH ASTM C31 
No. of Specimens Molded 4 DiarneterlLength 6 in.x 12 in. Cross Sectional Area 28.27 sq.  in. 
Deviations: SPECIMEN ENVIRONMENT WAS NOT MONITORED BY WT DURING INITIAL CURE. 

CYLINDRICAL CONCRETE SPECIMENS CURED & TESTED IN THE LABORATORY IN ACCORDANCE WITH ASTM C31 & c 3 9  
Specimen 
Marking 

If Any 

450-3A 
450-38 
450-3C 
450-3D 

Date 
Tested 

08-1 8-95 
08-1 8-95 
09-08-95 
09-08-95 

AVERAGE 
AVERAGE 

Age 
In 

Days 

7 
7 

28 
28 

7 
28 

Ibf 

122000 
1 19000 
157500 
161000 

4320 
421 0 
5570 
5700 

4270 
5640 

Comments: * BID #13  OUTLET WORKS 
*REQUIRED STRENGTH 3000 AT 7 DAYS 

Distribution : CLIENT - (5) 
AMERICAN ASPHALT 81 GRADING (2) 

YES 

Tested By 

JH 
JH 
PL 
PL 

LABORATORY TEST RESULTS REWRTEO HEREIN APPLY ONLY TO THE SPECIFIC SAMPLE 
ON WHICH THE TEST WAS RUN. THE ABOVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS AN0 CONOlTlONS OF THE CONTRACT BETWEEN WT AN0 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE APPROPRIATE 
STANDARD OF CARE. INCLUDING THE SKILL AND JUDGMENT THAT IS REASONABLY 
EXPECTED FROM SIMILARLY SITUATED PROFESSIONALS. NO OTHER WARRANTY, GUARANM, 
OR REPRESENTATIUN, EXPRESS OR IMPLIED. IS INCLUDE0 OR INTENDED. 



. 
, ,  

'. Event/ Invoiccr No. 

1 buamirtea 1 "aw-t- 
. Tested I Celc. By . Date 

Test Procedure &m D I S 7 q  -p, Reviewed By Date.-, 
I I I 1 I I 



Qate- _ _  
Date 

Source of Marerial. . Submitted By 

W u d r h  $kh C J  r+'J c 51% Tested 1 Calc. By . .  
Test Procedure 

Trial No 7 2 3 4 5 6 7 

Water, Estimated -. % 43- 
Waxer, cc Jb-s IS a 1 1  

Sample + Mold Wcighr, grns I4b 3 g 
Mold Werght, gms cpcI.f2. t p  qlhf 
Wet Sample Weight, gms *bD @i cf,(i:lldi:n, i t l i ;  - 
Wet Sample Weight, Ibs 

Wet Density, pcf IYL. a, 
Moisture Sample Wet. gms q&s ; 

Moisture Sample Ow. gms 

Weight of Water, gms ' 8  

I 
I 

4 0  J 2, 

j 7c'Ji7 
I 

Yl 

Moisture, Yo 1- b 
Dry Density, pcf I3ZP3 

1 

.:aa 
Maximum Dry De'nsiry, 

Optimum Moisture Conten P , % 

Corrected Density, pcf 

Diameter of Mold, i 

No. of Layer JU&..p&::& 

Height of Dr 

Material Used 
Oversize 11 a j ,  . 18 

Total #4 



SOIL / AGGREGESd MOISTURE DENSITY RELATIONS 

Event/ Invoice No. 

Source of Marerial 014 - 5(f7/(, . Submitted By 
Date . .  Tested I Calc. BY 

Test Procedure- QGY? C.-I Reviewed By LA- , Oate 
1 

Trial No 1 2 3 4 5 6 7 

Water, Estimated % -43- 
Water, cc A-5 \s 

Mold Weight, gms Ls.fz. $- 
*Lo @I 

Wet Sample Weight, gms 

l'i) 7 2--- Wet Sample Weight, Ibs 

I cf/z. a, 
. ~o is ture  Sample Wet gms q(>z;S 
Moisture Sample Ow. gm5 ~- / $2-7 ~ 

Weight of W a c &  ~ K 

,Sample + Mold Weighr, grns \ 1 Lib % 4 

Wet Density, pcf 

- 
Moisture, % 7,  c 
Dry Density, pcf \3Z,% 

U 

Y 

Maximum Dry dnsi 

Optimum Moisture Conte 

Corrected Density, pcf 

Diameter of Mold, in. 

Height of Mold, in. 

No. of Layers 

Blows Per Layer 

Wsight of Hammer, Ibs 

Height of Drop 

Material Used 
OA, Oversize a f 
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