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February 23, 1996 

Clark County Regional Flood Control District 
301 East Clark Avenue, Suite 301 
Las Vegas, Nevada 89101 

Attention: Kevin L. Eubanks, P.E. 
Flood Control 

Subject: Conceptual Master Drainage Plan for 
Summerlin Village 11/12 

Gentlemen: 

Please accept one (1) copy of the enclosed Conceptual Master Drainage Plan 
for Summerlin Village 11/12 for your review. 

If you have any questions, or if I can be of further assistance, please do not 
hesitate to contact me. 

Very truly yours, 

G. C. WALLACE, INC. 

Douglas B. Blatchford, P.E. 

DBB 

Encl . 

1555 SOUTH RAINBOW BLVD. / LAS VEGAS, NEVADA 891 02 /TELEPHONE: (702) 363-1 200 / FAX: (702) 363-8979 
SUMMERLIN DIVISION /TELEPHONE: (702) 363-0991 / FAX: (702) 255-0576 



SENT BYZCITY OF LAS VEGAS : 2-22-86 : 1 2 : 1 3  : CLV Public Worksd 1 7 0 2 ,  3 6 3 8 8 7 8 ; #  1 

CITY OF LAS VEGAS 
INTER-OFFICE MEMORANDUM 
TO! I FROM: n 
Barry Thampsan, El 

FILE NO. OS1 758A.ZNA Howard Hughes Corporation 
John McNellis, P.E. 
Roben Thompson. P.E., CCPW 

I 1 I 

lU Submittal 02/01/96 02/21/88 See Below $260 

TOTAL FEES: $250 

REMARKS: 
The Drainage Study for the subject project has been reviewed and; 

1. The drainage study Is acceptable In concept, however, the C i  will not fomally accept 
the drainage study until the Clark County Regional Flood Control Dlstrict (CCRFCD) has 
issued a letter of wncumnce. The Englneer should cell the CCRFCO to canflrm that they 
have begun their roview. The Engineer is to provide addresses for each lot In a FEW 
Flood Hazard Zone prior to obtalning a grading permit This Information is necessary to 
insure that the elevation certificates am provided for each address prior to completion of 
wnstructlon. 

2. Detention Basin #5 must be constructed ptior to development of Village 11 and 12. 
The analysis in the COnCoptUPl study Bh6ws Detention Basin #5 constructed as part of 
the Intedm condition. 

3. Figure 6 (Composite Drainage Map) Indicates that 785 cfs and 1323 cfs flow across 
Hualpal Way from Bapins 13A and 138 respectively, These flows exceed the design 
capaclty of the channels within Peceale Ranch. These flows appear to adversely 
Impact Peccole Ranch and should be reduced. 



: 2-22-86 : 12:14  : CLV P u b l i c  Worksd 1 702 3638878;# 2 
! '  

I . ' .  I . A ) , . '  

I . :  ' . *  . )  

SENT B Y : C I T Y  OF LAS VEGAS . .  

. . . .  

4. A technical drainage study is required for each development within Villages 11 and 12. 
Oeslgn drawings for all proposed drainage facilities must be provided, All storm drains 
must include HGL and EGL and all drop inlets must be designed with a 50% clogging 
factor. 

5. HEC-2 analysis showing the velocitles of the flows within the channels must be 
addressed In a separate design documents.. Erosion protectlon must bo provided 
accordingly. The analysis must also address nuisance flow. 

Public drainage easements with private maintenance is required for all channels. An 
implementation schedule for all facilities muat be provided to CLV Flood Control. 

6. 

7. It is our understanding that all facilities including channels will be built by Summedin. If 
thls Is not the case please clarlfy. 

NOTE: This site is located in a FEMA Zone A. Clark County Regional Flood Control District 
(CCRFCD) review and approval Is requfred prior to recordation of final map or issuance of 
buildinglgmding permits. The Engineer must send a copy of the repon to th% CCRFCD for 
revlew. FEMA Elevation Certificates, showing as-built finish floor elevations, must be 
completed for each building In the FEMA A Zone. The celtiflcete must be submitted to the 
C i  of Lao Vega0 Flood Control Section prior to scheduling a framhg inspection. The City 
recommends that the developer apply for a LOMR (using the drainage study, once 
approved, as technlcal support) to remove the slte or IndMdual SwCuIms from the Zone A. 

Any future changes to the proposed design (or deslgn assurnptlons) as outlined in the 
approved drainage study and' attached preliminary grading plan whlch affect drainage must 
be addressed fn a Drainage Study Amendment and aWpt0d by me City of Les Vegas 
Flood Control Sectjon, Additionally, conditional acceptance of a drainage study Is valid for a 
p$tIr%i Of bn6 (1) y W .  If PMpOSdd CbhSttUdtM hot been wmpleted in that time 
perlod, the City of Las Vegas reserves the dght to roqulro additional conditions andor 
submission and acceptance of a updata prior to further 
constudon. 

(initial) PLANS SENT TO LAND DEVELOPMENT 

END OF REMARKS 
dbm 

T/R/S 
AREA 

2016N26 
K-28 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANU& 

DRAINAGE STUDY INFORMATION FORM ,' 
Name of Development: Conceptual Master Drainaqe Plan for Summerlin Villaqes 1 1 /I 2 Date: Januarv 1996 
Location of Development: a) Descriptive N. of Charleston Blvd. 81 E. of Town Wide Arterial Aliqnment 

b) Sect. 23-26, Twn. 20s Rng. 59E /Sect. 31 Twn. 20s Rng. 60E 
35-36 

Name of Owner: The Howard Huahes Corporation Assessors Parcel No: 137-36-1 01 -001 
Contact Person-Name: Doualas B. Blatchford, P.E. Telephone No: 363-1 200 

Firm: G. C. Wallace, Inc. 

Address: 1555 South Rainbow Boulevard, Las Veqas, NV 891 02 

Type of Land Development/Land Disturbance Process: 

0 Rezoning 0 Subdivision Map 0 Clearing and Grading Only 
0 Parcel Map 
0 Large Parcel Map Building Permit Master Plan 

0 Planned Unit Development Other (Please specify below) 

1. Total Owned Land Area: At Site: 1,400 Ac. Being Developed/Disturbed: 1,400 Ac. 

2. Is a portion or all of the subject property located in a designated 
FEMA Flood Hazard Area? NO 

Is the property bordered or crossed by an existing or proposed Clark 
County Regional Flood Control District Master Planned Facility? NO 

Proposed type of development (Residential, Commercial, Etc.)? Multiple Use 

Approximate upstream land area which drains to the subject site? 2,284 Ac. 

Has the site drainage be 
identify documentation: 
Rowb Gradinq & 3090 InIetYOutlet Rough Gradinq, GCW: Conceptual Master Drainage Plan for 
Summerlin Vil. 8, GCW; Town Center Or., Phase 2 Rou-qh Gradino Sta. 4 17 + 00 - 45 10 + 00, Aka to 
Charleston, GCW; 3705 Zone Water Line Rough Gradino: Summerlin Villaoe 12 Fill, GCW. 
If known, please briefly identify the proposed discharge point(s1 of runoff from the site: 
Anasazi Drive and Town Center Drive 

3. 

4. 

5. 

6. 

7 .  

8. Briefly describe your proposed schedule for the subject project: Construction to beqin ASAP 

Submit this form as part of the required drainage study to the local entity which 
has jurisdiction over the subject property. This form may provide sufficient 
information to serve as the Conceptual Drainage Study. 

* Review and concurrence of the Clark County Regional 
Flood Control District is required. 

Local Entity File No. 

REFERENCE: I STANDARD FORM 1 
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1. INTRODUCTION 

The Howard Hughes Corporation is proposing development of  the 1,400 

(gross) acres within Summerlin in the City of Las Vegas known as Village 

11/12. Village 11/12 consists of 61 parcels that will be developed 

individually. The purpose of  this report is t o  establish a storm drainage 

network for the villa”g, therefore, setting pipe sizes and general alignments. 

This study establishes only the village backbone drainage located in collector 

streets. Technical drainage studies will be required for respective parcels as 

development occurs. This study is consistent with the currently accepted 

criteria in the Clark County Regional Flood Control District (CCRFCD) 

Hydrologic Criteria and Drainage Design Manual (Reference 1 1. The 

following tasks were performed in the preparation of  this report: 

e 

e Identify FEMA floodplain designation 
e 

Backbone/collector drainage pipe network established 

Identify existing and proposed CCRFCD drainage facilities that 

are impacted 

e Estimate storm f low runoff for the 10-year and 100-year 

storms 

Recommend drainage facilities according t o  local standards 0 

I I .  LOCATION AND DESCRIPTION 

Summerlin Village 1 1 /I  2 is located in Clark County, Nevada, Section 23-26, 

and 35-36, T20S, R59E, MDB&M and Section 31 , T20S, R60E, MDB&M in 

the northwestern part of  the Las Vegas Valley (see Figures 1 and 2). The 

existing ground slopes between 2.2 and 4.5 percent from west t o  east. The 

drainage includes several large washes described as future CCRFCD 

facilities. 
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A. Existing and Proposed Facilities 

Although most of the area is undeveloped, some drainage 
facilities are either existing or proposed at the following 
locations, as shown on Figures 7 and 8. 

1. Town Center Drive, Charleston Boulevard t o  Aka Drive, 
Station 421 + 10.28 t o  Station 450 + 80.00-proposed. 

I .  

2. Town Center Drive, Aka Drive to  Anasazi Drive, Station 
450 + 80.00 to  Station 479 + 45.41 -proposed. 

3. Town Center Drive, Station 457 + 50.00, 12-foot by 8- 
foot triple box precast concrete culvert-proposed. 

4. Aka Drive Channel, 5.5-foot t o  9-foot high by 20-foot 
wide bottom concrete-lined trapezoidal channel with 2: 1 

side slopes-proposed. 

5. Town Center Drive, Station 432+50.00, 8-foot by 8- 
foot double-box precast concrete culvert-existing. 

6. Town Center Drive/Anasazi Drive intersection, storm 
drain network-existing (see Appendix). 

7. Anasazi Drive, Banburry Cross Drive to  Summerlin 
Parkway, concrete-lined channel, 4.7 feet high by 10 
feet wide bottom-existing. 

8 .  Summerlin Phase 2B Interim Diversion Channel, existing. 

9. Detention Basin No. 5. 

2 



111. FEMA FLOODPLAIN STATUS 

The Special Flood Hazard Areas for the unincorporated areas of Clark 

County, Nevada are outlined in the Federal Emergency Management Agency 

(FEMA) Flood Insurance Rate Maps (FIRMS), dated August 16, 1995 (see 

Figure 3). After review of  FIRM Community Panels 32003C 2145D and 

32003C 2150D, the project site was determined t o  be located outside a 

FEMA designated Special Flood Haza.rd Area (Zone A). A small part adjacent 

APSO 0051 -PI  may be located within a Special Flood Hazard Area (Zone A). 

This will require a Letter o f  Map Revision (LOMR) t o  be filed with FEMA. A 

HEC-2 analysis will be required to  analyze the 100-year floodplain. 

IV. CCRFCD FACILITIES 

A copy of Figure F-9 and Figure F- I  3 from the 799 7 Flood Control Master 

Plan Update (Reference 2) is included as Figure 4. Proposed flood control 

facilities impacted by the development of Village 1 1 /12 (north of Aka Drive) 

include: 

A. 

B. 

C. 

D. 

E. 
F. 

APNO 0248-P1--Floodway with 3 - f O O t  banks, 2,540 cfs 

APNO 0358-PI --Floodway with 3 - f O O t  banks, 1,840 cfs 

APNO 0420-PI --Floodway with 3-foot banks, 1 ,I 40 cfs 

APMD 0347-P1--Floodway with 3-foot banks, 1,030 cfs 

APMD 0205-P1--Floodway with 3 - f O O t  banks, 1,840 cfs 

APMD 0000-PI --Floodway with &foot banks, 2/01 0 cfs 

Proposed flood control facilities impacted by the development of Village 

1 1 /I 2 (south of Alta Drive) include: 

A. 

B. 

APSO 0051-P1--Floodway with 3-foot banks, ,1380 cfs 

APSO 0284-PI --Floodway with 3-foot banks, 1 , 120 cfs 
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Flows from CCRFCD Master Plan Facility APNO (Angel Park North) are 

routed north and west through Village 11/12, ultimately t o  the existing 

Anasazi Channel and a 10-foot wide trapezoidal channel with 2:l 

sideslopes, located along the southern alignment of  the Summerlin Parkway 

(see Appendix for plans). Flows from CCRFCD Master Plan Facility APMD 

are routed on the same general alignment in the Aka Drive channel. This is 

a concrete-lined channel 20 feet wide, with 2:l side slopes. 

V. HYDROLOGY 

Storm runoff for this study is estimated using the SCS Unit Hydrograph 

method within the HEC-1 computer model (Reference 3). Onsite and offsite 

precipitation depths were obtained from NOAA Atlas 2, Precipitation 

Frequency Atlas of the Western United States, Volume 71-Nevada 

(Reference 4). The required Clark County Correction Factors were applied 

according to the Design Manual to obtain the model precipitation. 

Soils analysis is taken from the Soil Survey of  the Las Vegas Valley Area 

(Reference 5). Soil group 152, "Cave," and soil group 502, "Canuito-Cave," 

gravelly, fine sandy loams, underlie Village 1 1/12 (see Figure 5). Curve 

number calculations based on the given soil are included in the Appendix. 

A. Offsite Hydrology 

1. Villaqe 1 1 / I  2 (North of Aka Drive) 

Existing and interim offsite hydrology for this part of Village 

1 1 /12, north of Aka Drive, have been determined by Reference 

6, Summerlin Town Wide Arterial (TWA) Interim Diversion 

Channel, Phase 2B (Extension from Summerlin Parkway to Alta 

Drivel. The HEC-1 model for this study is included in the 

4 
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Appendix. Immediately upstream and west of this part, the 

TWA diversion channel routes existing and interim f low t o  the 

Alta Channel, protecting the site f rom offsite f lows as shown 

on Figure 7. 

Ultimate conditions indicate that 1 ) 3,860 cfs concentrate at 

the Aka Channel, Town Wide Arterial alignment, and 2) 4,310 

cfs concentrate at the Aka Channel, Town Center Drive 

alignment. These flows were determined by the Summerlin 

Flood Control Master Plan Update, as shown on Figure 6. A 

copy of the HEC-1 model for the master plan update is 

included in the Appendix. 

2. Village 1 1 /12 (South of Aka Drive) 

a. Existing Conditions 

The Summerlin Town Wide Arterial (TWA) Interim 
Diversion Channel, Phase 2B (Extension from Summerlin 

Parkway to Alta Drive), Reference 6, presents the 

existing conditions impacting this part of  Village 1 1 /12, 

assuming that Detention Basin 5 is not constructed. 

Reference 7 modified this study t o  determine the impact 

on the Town Center Drive alignment, concluding that 

1,738 cfs concentrates at Node C12 (see Figure 6). 

The existing conditions model assumes that no 

development is in place in this part of Village 1 1 / I  2, or 

upstream to  the west. 
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b. Interim Conditions 

Interim Conditions impacting the development of  this 

part of Village 1 1 /12 at CCRFCD facility APSO 005 1 -P1 

were modeled using the Summerlin Town Wide Arterial 

(TWA) Interim Diverqion Channel, Phase 2B (Extension 

from Summerlin Parkway to Alta Drive) (Reference 6). 

This model assumes that Detention Basin 5 is in place 

and that this part of  Village 1 1 /12 is developed t o  the 

Town Wide Arterial. Reference 7 indicates that a 100- 

year discharge of 967 cfs reaches the CCRFCD facility 

APSO 0051-P1 at Node C12. The decrease in discharge 

from 1,738 cfs (existing) t o  967 cfs (interim) is due t o  

the presence of  Detention Basin 5 in the upper 

watershed. Reference 7 indicates that 738 cfs impacts 

the Town Wide Arterial alignment upstream of this part 

of  Village 1 1 /12. 

C. Ultimate Conditions 

The Ultimate Condition model includes several 

assumptions concerning the watershed. Detention Basin 

5 is assumed in place. The entire watershed is also 

assumed fully developed. This model is from the 

Summerlin Flood Control Master Plan Update (see Figure 

6). A copy of the Summerlin Flood Control Master Plan 

Update HEC-1 Model has been included in the Appendix, 

indicating that 1,760 cfs reaches Node 12A, at the 

Town Center Drive alignment and CCRFCD facility APSO 

0051-P1. 



A comparison of f lows from Table 1 indicates that the 

ultimate conditions model is the most conservative. 

Therefore, these f lows are recommended for determining 

water surface elevations in the wash at  Town Center 

Drive, and at  the storm drain outlet located 

approximately 600 feet west of Town Center Drive. 

Model 
Watershed 

Characteristics 

1. Existing -Entire watershed existing 
condition 

-Detention Basin 5 not in place 

2. Interim -Watershed east of Town Wide 
Arterial (TWA) Developed 
(Villages 11 & 12) & watershed 
west of TWA undeveloped 

-Detention Basin 5 in place 

3. Ultimate -Entire watershed developed 

-Detention Basin 5 in place 

100-Year 
Discharge (cfs) 

173% 

~~ 

967 

1760 







B. Onsite Hydrology (Proposed) 

Figure 7 and Figure 8 are conceptual layouts for Village 1 1 /12. These 

figures indicate the proposed land use and street alignments, along 

with street and pipe f lows for the 100-year storm event. Individual 

technical drainage studies will be necessary as each parcel develops, 

as determined by market forces. Points of concentration are indicated 

with the 100-year basin runoff and the 100-year combined runoff. 

Points of concentration from the various parcels t o  the adjacent 

streets are located approximately and may change as development 

proceeds. 

In general, the northern portion of  Village 1 1 /12, north of  Aka Drive, 

drains t o  the existing Anasazi Drive channel, a IO-foot wide, 

concrete-lined trapezoidal channel with 2: 1 side slopes. The southern 

portion drains to  the proposed Aka Channel, also a 20-foot wide, 

concrete-lined trapezoidal channel with 2: 1 side slopes. 

The part of Village 11/12, south of Aka Drive, is bisected by the 

existing large, natural wash located approximately 1,200 feet north 

of  Charleston Boulevard, future CCRFCD floodways APSO 0051 -PI  

and APSO 0284-P1. The majority of f low will drain t o  this wash, 

with the exception of parcels located along Alta drive. These parcels 

will drain to  the Alta channel. 

The following is a detailed discussion of the proposed conditions 

drainage. 

8 



1. Village 11/12 (North of Alta Drive) 

Figure 7 is a proposed, conceptual schematic of  Village 1 1/12 

drainage north of  Alta Drive. This schematic shows drainage 

basins, general alignment of  storm drains, and street and pipe 

capacities. This part of Village 11/12 is broken into three 

drainage basins, A, B, and C. Parcel C2 and Parcel B drain 

directly to  the Aka Channel. 

Basin A consists of 553 acres that drain north and east 

towards the Anasazi Drive Channel, as shown on Figure 7. 
The Town Wide Arterial and Summerlin Parkway right-of-way 

drain east t o  the Summerlin Parkway Channel, including 

Parcels J1 and K1. The majority of flow is routed via interior 

streets and through storm drains to  the intersection of 

Banburry Cross Drive and Anasazi Drive, Concentration Point 

A 2  (CP A2). Flows at CP A 2  are routed through the concrete- 

lined Anasazi Drive Channel to  CP A I .  From CP A I  f lows are 

routed through an existing 9-foot by 8-foot RCB east t o  the 

Summerlin Parkway Channel (see Appendix for Anasazi 

Channel plans). 

The HEC-1 model for Basin A indicates that 1,073 cfs 

concentrates at CP A2, and that 1,281 cfs concentration at CP 

A I .  A WSPG model of the Anasazi Drive Channel and 9-foot 

by 8-foot box culvert indicates these improvements are 

adequate for the proposed f low (see Appendix). 

The remaining part of Village 1 1 /I 2, northerly of Aka Drive, 

is divided between Basin B and Basin C. Basin B consists of 

133 acres located in the west part of Village 11/12, west of 

9 



Road 3205, draining to the Alta Channel. Basin C consists of 

147 acres located in the southeast part of Village 1 1 / I  2, east 

of Road 3205. Basin C drains to the existing 60-inch RCP at 

CP C, at the Anasazi Drive, Town Center Drive intersection. 

Table 2 is a storm flow summary of this part of the Village. 

10 



I I TABLE 2 I I 
STORM FLOW SUMMARY* 



* NUMBERS SUCH AS 5/15 INDICATE BASIN AND CUMMULATIVE AREAS OR FLOWS 

G. C. Wallace, lnc. 12 



I i TABLE 2 I I 
\ J 

BASINPT OF CONC I AREA/TOTAL(AC) 1 io-YR B A S I N I T O T ~  100-YR BASINDOTA 
VILLAGE 11/12-SOUTH OF ALTA 

STORM FLOW SUMMARY* CON'T) I 

13 G. C. Wallace, lnc. 



2. Village 11/12 (South of Alta Drive) 

Figure 8 is a proposed, conceptual schematic of  this part of 

Village 1 1 /I 2 drainage. This schematic also shows drainage 

basins, general alignment of storm drains, and street and pipe 

capacities. This part of  Village 11/12 is bisected by APSO 

0051-PI and APSO 0284-PI, a large natural wash 

. approximately 1,200 feet north of  Charleston Boulevard. 

The northern half of this part of Village 1 1 /I  2, north of  APSO 

0051 -PI and APSO 0284-PI, is split by a drainage divide as 

shown on Figure 8. Individual parcels adjacent the wash drain 

directly t o  the wash, whereas individual parcels adjacent the 

Aka Drive alignment drain towards either the Alta Channel or 
Aka Drive. 

The southern half of  this part of  Village 1 1 /I 2, south of  APSO 

0051 -PI and APSO 0284-PI, is divided into various basins, as 

shown in Figure 8. Basin A consists of  a 94.3 acre business 

park that drains towards APSO 0051-PI via Hualapai Way. 

Basins FF and GG drain onto Town Center Drive and into APSO 

0051-PI. The remaining basins which drain east along Street 

"C" until being routed north t o  APSO 0284-PI. Offsite f low 

from Charleston Boulevard is also routed north which combines 

with f lows from Street "C." An offsite Charleston drainage 

basin plan is included as to  Figure 9. Table 3 is a storm f low 

summary of Village 1 1 / I  2. 
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VI. HYDRAULICS 

Street and pipe capacities for the proposed onsite Village 1 1 /12 are shown 

on Figure 7 and Figure 8, respectively. Street capacities are calculated 

assuming depth of f low equal to  the top of  6-inch curb for the 100-year 

storm, therefore satisfying both IO-year and 100-year storm f low 

requirements. Ten-year requirements are satisfied because the depth x 

velocity factor is below Gbfor all street widths, and a 12-foot travel lane in 
each direction is maintained for right-of-way greater than 80 feet. Although 

Summerlin standards define the right-of-way as back-of-curb t o  back-of- 

curb, the right-of-way for this study is considered t o  be the back of  

sidewalk, a conservative approach following Criteria Manual guidelines. A 

10-year analysis t o  determine pipe capacities was not performed, because 

the top-of-curb criterion for the 1 00-year storm is the more conservative. 

This is verified by street calculations included in the Appendix. 

This analysis assumes that drop inlets will be constructed with individual 

development parcels as development progresses. Therefore, calculations for 

drop inlets have been included only at intersections are required t o  reduce 

street flow, as shown in the Appendix. Storm drains are sized by normal 

depth calculations, without consideration to  pressure head. Table 3 is a 

storm f low summary of Village 1 1 /12. 

Approved storm drains along the Town Center Drive and Anasazi Drive 

alignments have been included in the Appendix. The Town Center Drive 

storm drain is separated into t w o  parts, Town Center Drive, Anasazi Drive 

to  Alta Drive, and Town Center Drive, Charleston Boulevard t o  Alta Drive. 

Plans for other (existing) improvements, such as the Anasazi Drive channel, 

have been included in the Appendix. Storm f lows for approved storm drains 

vary within 5 percent of the conceptual model, and therefore, have not been 

changed to  accommodate the slight variation in flow. 



I , 
I 

I I 
~ 

TABLE 3 I , -+ 
___ ___ I STREET AND PIPE CAPACITIES 

I 
1 REFER TO FIGURES 7 & 8 

I I I 

I 
I ~ SAGEBERRY DRIVE I 

MAX MAX ____ 

- -~ I ANASAZI DRIVE MAX 
. . __._ REACH SLOPE (%) I lOOYR (CFS)  STREET CAP (CFS)I PIPE CAP (CFS) IPIPE Q (CFS) /SURFACE Q (CFS)REQ'D DIA (IP 

A 4 T O G  -1 1 4  229 22 1 240 206 9 9 66 



GREENMOOR LANE MAX ~ MAX - - - -  - - - _ _ _ _ _ _ _ _ _ _  
- -___ REACH .. SLOPE ____ (Yo) lOOYR (CFS) ~ STREET CAP (CFS) I PIPE CAP (CFS) PIPE Q (CFS) ISURFACE Q (CFS)REQ'D DIA (IN 

CHARLESTON BOULEVARD 



K2 TO A I  1 8  150 0 
, 1 
~ I 

INOTE: REFER TO APPENDIX FOR FLOWS IN ANASAZI DRIVE, AND TOWN CENTER DRIVE I 

220 150 1 0 1 2  

I 



VII. CONCLUSIONS AND RECOMMENDATIONS 

1. Methodology used in this report is in compliance with the Clark 

County Regional Flood Control District (CCRFCD) Hydrologic Criteria 

and Drainage Design Manual. 

2. The proposed deve!opment does not alter existing f low patterns. The 

existing patterns are undisturbed. 

3. The proposed development of the part of Village 1 1 /12 is not located 

within a special flood hazard zone (Zone A). However, a small part 

of Village 11/12, south of Alta Drive, is located adjacent a special 

flood hazard zone (Zone A) located along the future APSO 0 0 5 1  and 

APSO 0284 alignment. This will require a Letter of  Map Revision 

(LOMR) to be filed with FEMA. A HEC-2 analysis will be required t o  

analyze the 1 00-year floodplain. 

4. The proposed development of Village 1 1/12 impacts various Flood 

Control facilities as outlined in Section IV of this report. 

5. The Summerlin Town Wide Arterial Interim Diversion Channel, Phase 

2B, (extension from Summerlin Parkway t o  Alta Drive) provides 

existing and interim offsite protection to  the portion of Village 1 1 /12 

north of Alta Drive. Interim development of that portion of Village 

1 1/12, south of Alta Drive, will require construction of a protection 

berm, as shown on Figure 8, and as calculated in the Appendix. 

6. The existing Anasazi Channel has been designed with adequate 

capacity and freeboard as determined by Village 11/12 onsite 

hydrologic and hydraulic analysis. 



7. Existing and proposed facilities in Town Center Drive have been 

designed with adequate capacity as determined by Village 1 1 / I  2 

hydrologic analysis. 

8. This conceptual study does not address development of  respective 

parcels. This study assumes that points of concentration are 

generally located and that storm f lows will be intercepted on  the 

parcel site before reaching village collectors. 

9. Future technical drainage studies will be required as Village 11/12 

develops. These studies should address individual onsite parcel 

drainage, including storm drain and street flows, along with drop inlet 

calculations. 
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LINE 

1 
2 
3 
4 
5 
6 
I 
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 
45 
46 
47 
48 
49 
50 
51 

HEC-1 INPUT PAGE 1 

ID.......l... ... .2..... ..3.. ... ..4.. ... ..5.. .... .6.. .... .7.. .... ,8.. .... .9... ... 10 
*DIAGRM 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IT 
IO 
J R  

KK 
KK 
KK 
IM 
KM 
KH 
KM 
KM 
KK 
IM 
BA 
PB 
PC 
PC 
PC 
Pc 
PC 
Pc 
PC 
PC 
LS 
UD 

KK 
KM 
RK 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 

f kt f kfttt fttttfftfft f f t t t t t t f f t t f t f f f f t  

t ............................................................ * 
t :  SUMHERLIN VILLAGE 11 : f  
* :  PROPOSED CONDITONS : f  
* :  0, BLAMIFORD : f  
* ............................................................ * 
t :  RETURN PERIOD - - - 10 & 100-YEAR : f  
* :  DISTRIBUTION- - - - 6-HOUR SDN3 : *  
* :  lWlv.2 NO- - - - - 62011.032H : *  
t :  FILENAWE_ - - - - - VIL11E. 11 : t  
* :  DATE- - - - - - - - 10/95 : f  
t :  MODELED BY- - - - - D. BLATCAFORD : f  
t :...I, ..................................................... : f 
f t t t f t f t t t t t t t f t t t t t f f f t t t t t i f t t t f t t i i t t  

5 0 0 300 
5 0 

PREC ,56 .97 ,973 ,976 .98 ,986 ,988 .992 1.00 

W 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

,050 
3.15 
0.000 ,0200 
,1300 .1300 
,1900 ,1970 
,2510 ,2560 
,4990 ,5900 
,8600 ,8680 
,9820 ,9850 
,9980 ,9990 

0 88.0 
.126 

31.9 AC 
1850 FT 
3.2 % 
5.47 FPS 
7.03 HIN 
5.60 MIN 
12.63 HIN 
88.0 

,0570 ,0700 ,0870 ,1080 ,1240 .1300 ,1300 .1300 
,1300 ,1330 ,1400 ,1420 .1480 ,1580 .1720 ,1810 
,1990 ,2000 ,2010 ,2040 ,2140 ,2290 .2410 ,2490 
.2700 .2780 .2810 .2830 .2950 .3220 .3520 .4090 
,7100 ,7440 ,7810 ,8120 ,8190 ,8350 ,8510 ,8560 
.E760 ,8880 .9100 ,9260 ,9370 ,9500 .9700 .9760 
,9870 ,9890 .9900 ,9930 ,9930 ,9940 ,9950 ,9980 
1.000 

NP- 2 
ROUTE POINT W TO POINT NP-2 

900 .041 .016 0 TRAP 72 0 

NP-2 

AREA 8.2 AC 
LENGTH 850 FT 
SLOPE 3.1 % 

VELOCITY 5.39 FPS 
Ti 12.2 MIN 
Tt 2.6 HIN 
Tc 14.8 KIN 



HEC-1 INPUT PAGE 2 

LINE 

52 
53 
54 
55 

56 
57 
50 

59 
60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

75 
76 
77 

78 
79 
80 

81 
82 
83 
04 
85 
86 
87 
88 
89 
90 
91 
92 
93 

94 
95 
96 

KH CN 60 
EA .013 
Ls 0 60 
UD .148 

KK PTNP2 
KH 
AC 2 

COMBINE POINT W AND POINT NE'-2 

K K P  
XI4 
RK 1200 ,025 .016 O T R A P  72 0 

ROUTE POINT NP-2 TO POINT P 

KK 
KM 
KM 
KH 
KH 
KH 
IM 
KM 
KH 
KM 
BA a 

Ls 
U D .  

P 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 83.3 
,030 

118 

19.7 AC 
1250 FT 
2.0 t 
4.33 FPS 
7.03 MIN 
4.80 HIN 
11.83 MIN 
83.3 

K K P T P  
KM 
HC 2 

COHBINE PONT P AND POINT NP-2 AT POINT P 

Kx 4 
KH 
RK 900 ,045 ,016 0 TRAP 72 0 

ROUTE POINT P TO POINT A4 

K K F  
KH 
KH AREA 
KH LENGTH 
KH SLOPE 
KM VELOCITY 
KH Ti 
KH Tt 
KM Tc 
KH CN 
BA .064 
Ls 0 89.5 
UD ,155 

40.7 AC 
2450 FT 
2.3 % 
4.64 FPS 
5.55 HIN 
8.90 HIN 
15.45 HIN 
89.5 

KK PTA4 
KM 
HC 2 

CONBINE POINT F AND POINT P AT POINT A4 



KEC-1 INPUT PAGE 3 

LINE 

97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

113 
114 
115 

116 
117 
118 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 

132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

ID.......l,..... .2.. . .. . .3.. ,, , , .4.... .. .5.. , .... 6...,...7.. . . . . .E..... . .9.. . ... 10 
KK 
KH 
RK 

KK 
KM 
KM 
KH 
I(M 
KH 
KM 
KH 
KM 
KH 
BA 
Ls 
UD 

KK 
KM 
HC 

KK 
KM 
RK 

KK 
KM 
KM 
KH 
RM 
KH 
KM 
RM 
KH 
KM 
BA 
Ls 
UD 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
BA 
Ls 
UD 

G 
ROUTE POINT A4TO POINT G 

525 ,012 ,016 0 TRAP 78 0 

G 

AREA 
LENGTH 
SMPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
.047 

,125 

30,2 AC 
2000 FT 
2.5 ! 
4.84 F'PS 
5.55 H I N  
6.90 YIIN 
12.45 MIN 
89.5 

Pn; 
COHBINE POINT A4AND POINT G 
2 

A3 

525 .012 .016 0 TRAP 78 0 
ROUTE BASIN G To BASIN A3 

N 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

0 89.5 
.043 

,110 

0 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
,037 

,107 

27.7 AC 
1850 FT 
3.5 % 
5.70 FPS 
5.60 KIN 
5.40 HIN 

11.00 H I N  
89.5 

23.6 AC 
1650 FT 
3.1 8 
5.39 PPS 
5.55 HIN 
5.10 HIN 
10.65 MIN 
89.5 



HEC-1 INPUT PAGE 4 

... 10 LINE ID.......l..... . .2... . . .. 3... ., . .4.. . . . . .5... . . ..6.. . . ... 7... . ... t... 

145 
146 
147 

KK 
KM 
HC 

PTN 
COMBINE POINT N AND POINT 0 AT POINT N 

2 

148 
149 
150 

KK 
KM 
RK 

A3 

825 ,047 ,016 0 TRAP 121 0 
ROUTE POINT N TO POINT A3 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 

KK 
KM 
KM 
KM 
KM 
KM 
H 
KM 
KM 
KM 
BA 
Ls 
UD 

H 

AREA 
LENGTH 

SLOPE 
WITY 

Ti 
T t  
Tc 
CN 

0 95.0 
,013 

,089 

8.0 AC 
1050 FT 
1.5 % 
3.75 FPS 
4.30 BIN 
4.60 HIN 
8.90 HIN 
95.0 

164 
165 
166 

KR 
KM 
HC 

PTA3 
COMBINE POINTS N, POINT A4, AND POINT H AT POINT A3 
3 

167 
168 
169 

KK 
KM 
RK 

A2 
ROUTE POINT A3 TO POINT A2 

1000 ,014 ,013 0 TRAP 121 0 

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

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
EA 
Ls 
UD 

I 

AREA 
LENGTH 
SLOPE 

VEWITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
,025 

,097 

16.0 AC 
1300 Fl' 
3.0 % 

5.30 FPS 
5.55 BIN 
4.10 IIN 
9.65 MIN 
89.5 

183 
184 
185 

KK 
KM 
HC 

PT A2 
COMBINE POINT I AND POINT A3 AT POINT A2 

2 

186 
187 
188 
189 
190 
191 

KK 
KH 
KM 
KM 
KM 
KM 

V 

AREA 30.0 AC 
LENGTH 1700 Fl' 

SLOPE 3 , 8  % 
VELOCITY 6.00 FPS 
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LINE 

192 
193 
194 
195 
196 
197 
198 

199 
200 
201 

202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 

215 
216 
217 

218 
219 
220 

221 
222 
223 
224 
225 
226 
221 
220 
229 
230 
231 
232 
233 

234 
235 
236 

ID.......l..... . .2.... .. .3... . . . .4... . . . .5... . . . .6.. , .... 7.. .. ... 8... . . . .9... .. .IO 
KK Ti 5.60 WIN 
KM Tt 4.70 MIN 
RM Tc 10.30 HIN 
KM CN 89.5 
BA ,047 
Is 0 89.5 
R! ,103 

K K Q  
KH 
RR 1300 ,044 ,016 0 TRAP 95 0 

ROUTE POINT V N POINT Q 

K K Q  
RH 
RM AREA 
KM LENGTH 
KK SLOPE 
KM VELOCITY 
KM Ti 
KM Tt 
KK Tc 
KM CN 
BA ,052 
LS 0 83.3 
UD ,180 

33.7 AC 
1950 FT 
1.0 8 
3.00 FPS 
7.00 KIN 
10.80 MIN 
18.00 KIN 
83.3 

E r n  
KH 
HC 2 

COWBINE BASINS V AND Q AT POINT Q 

KK R 
RH 
RK 450 ,0046 ,013 0 CIRC 54 0 

ROUTE POINT Q TO POINT R 

KK 
KH 
H 
Kn 
KH 
KM 
KH 
KH 
KH 
KM 
BA 
Ls 
UD 

R 

AREA 
LENGlY 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 82.0 
,049 

,116 

31.3 AC 
1500 Fl' 
3.7 % 
5.90 FPS 
7.40 HIN 
4.20 HIN 
11.60 KIN 
82.0 

KK PTR 
KK 
HC 2 

COMBINE POINT Q AND POINT R 



LINE 

237 
238 
239 

240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 

272 
273 
274 

275 
276 
277 
278 
279 
280 
281 
282 
283 
284 

HEC-1 INPUT PAGE 6 

ID...... -1.. ,. , ..2.. .. . . . 3 . .  . , , , .4 ...... .5... ,. . .6.... , .. 7... . . ..8,.. .. ..9.. .... 10 

KK 
Kn 
RK 

KK 
KM 
Kn 
KH 
Kn 
KM 
Kn 
KH 
KM 
KM 
BA 
Ls 
UD 

KK 
Kx 
HC 

KK 
KM 
RK 

KK 
KM 
KH 
KM 
KM 
KM 
KK 
KM 
E;M 
Kn 
BA 
LS 
UD 

KK 
KM 
RK 

KK 
KM 
KH 
KM 
KK 
KM 
KM 
KM 
KH 
KM 

S 
ROUTE POINT R TO WIWT S 

900 ,0046 ,013 0 CIRC 

S 

AREA 
LENGTR 
SLOPE 

VEUxlITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
.039 

,100 

25.3 AC 
1700 FT 
4.4 % 
6.4 FPS 
5.6 HIN 
4.4 HIN 

10,O HIN 
89.5 

PTS 
COMBINE POINT S AND POINT R 
2 

ESl 

600 .046 ,013 0 CIRC 
ROUTE POIW S TO POINT ES1 

U 

AREA 
LENGTH 
SMPE 

Vl?LQCITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
,041 

,131 

26,O AC 
1800 FT 
1.7 % 
4.00 PPS 
5.6 WIN 
7.5 WIN 
13.1 KIN 
89.5 

T1 

900 0.050 ,016 O T R A P  
ROUTE POINT U To POINT T1 

T 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

23.4 AC 
1450 FT 
4.1 % 
6.20 FPS 
5.60 WIN 
3.90 H N  
10.50 MIN 
89.5 

60 0 

72 0 

60 0 



LINE 

285 
286 
287 

288 
289 
290 

2 9 1  
292 
293 

294 
295 
296 

297 
298 
299 
300 
1 0 1  
302 
103 
304 
305 
306 
307 
308 
309 

310 
311  
312 
313 
314 
315 
316 
317 
318 
319 
3 20 
321 
322 

323 
324 
325 

326 
321 
328 

HEC-1 INPUT PAGE 7 

ID.......l..,. . . .2.... ... 3.... . .. 4.... . . .5... . .. .6... . . .. 7.... . .. E..... . .9... .,.lo 

BA ,037 
Ls 0 89.5 
UD ,105 

KK T1 
KH 
RK 600 0.005 ,014 0 CIRC 16 0 

KH PT T1 
H 
AC 2 

KK ESl(S) 
RM ROUTE POINT T1 TO POINT ESl(S) 

ROUTE POINT T TO POINT T1 

COHBINE POINT 0 AND POINT T 

RK 600 0.050 

KK ES1 
KM 
KK AREA 
KM LENGTH 
hll SMPE 
KH VELOCITY 
KM Ti 
IM Tt 
KH Tc 
H CN 
BA ,016 
Ls 0 93 
UD ,078 

KK CH1 
KK 
KK AREA 
IM LENGTH 
KK SMPE 
KH VELOCITY 
KH Ti 
Kw Tt 
RM Tc 
KH CN 
%A .0075 
Ls 0 95 
UD ,061 

,016 

10.5 
1000 
3.0 

5.30 
4.70 
3.10 
7.80 

93 

4.8 
400 
3.2 

5.41 
4.25 
1.84 
6.09 

95 

0 TRAP 60 0 

AC 
FT 

8 
FPS 
MN 
WIN 
MIN 

AC 
FT 

% 
FPS 
MIN 
WIN 
MN 

KK PTESl 
KK 
HC 3 

COMBINED POINT CH1, POINT ES-1, AND POINT T1 AT POINT ES-1(W) 

KK PTESl 
RM 
HC 2 

COMBINE ES1 (S) AND ES1( W) AT POINT ES1 
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LINE 

329 
330 
331 

332 
333 
334 
335 
336 
337 

339 
340 
341 
342 
343 
344 

338 

345 
346 
347 

348 
349 
350 

351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 

364 
365 
366 

367 
368 
369 

370 
371 
372 
373 
374 
375 

ID.......1.......2.. . . . . .3... .. ., 4... . . . ,5... . . . .6.. . . , , .7.. . . . , .8... . . . .9......10 

KK NP-1 
KM 
RK 500 0.050 ,016 0 TRAP 60 0 

ROUTE POINT ES1 TO POINT NP-1 

KK 
H 
KH 
Rn 
KH 
KM 
H 
KH: 
H 
KM 
BA 
Ls 
UD 

NP-1 

AREA 
LENGTH 
SMPE 

YELOCITY 
Ti 
Tt 
Tc 
CN 

0 80.0 
,0094 

,106 

6.0 AC 
700 Fl’ 
2.9 % 

5.21 FPS 
7.70 MIN 
2.90 HIN 

10.60 MIN 
80.0 

KK NP-1 
KM 
HC 2 

COMBINE POINTS ES1 To POINT NP-1 

KK L2 
KM 
RK 700 .045 ,016 0 TRAP 60 

ROUTE POINT NP-1 TO POINT L2 

KK 
KM 
KM 
KM 
KM 
H 
KH 
Rn 
H 
KM 
BA 
Ls 
UD 

L2 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

0 83.3 
,015 

a 1 1 1  

9.8 AC 
1100 FT 
2,2 % 
4.50 FPS 
7.03 NIN 
4.10 MIN 

11.13 MIN 
83.3 

KK PTL2 
H 
HC 2 

COMBINE POINT L2 AND POINT NP-1 AT POINT L2 

K K M  
KM 
RK 700 .045 ,016 0 TRAP 60 

ROUTE POINT L2 TO POINT H 

KK H 
KH 
KH AREA 24.6 AC 
KM LENGTH 1200 FT 
IM SLOPE 4.2 % 
KM VELOCITY 6.27 FPS 
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LINE 

376 
377 
378 
379 
380 
381 
382 

383 
384 
385 

386 
387 
388 

389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 

402 
403 
404 

405 
406 
407 

408 
409 
410 

411 
412 
413 

414 
415 
416 
417 
418 
419 
420 
421 
422 

ID.......l.... . .. 2... . . . .3... .. ..4.,. .. , .5... . .. .6... .... 7.... , . .8... . . ..9 ...... 10 
KM Ti 5,55 WIN 

KM Tc 8.75 H I N  
KM Tt 3.20 HIN 

REI CN 89.5 
BA ,0384 
LS 0 89.5 
UD ,0875 

K K H  
KH 
HC 2 

COHBINE POINT L2 AND POINT n 

KK K2 
KM 
RK 0500 ,041 .016 0 TRAP 60 0 

ROUTE POINT H TO POINT K2 

KK 
KM 
KM 
KM 
KM 
KM 
XM 
REI 
E;H 
REI 
BA 
LS 
UD 

X2 

AREA 
LENGTH 

SLOPE 
W I T Y  

Ti 
Tt 
Tc 
CN 

0 83.3 
,026 

,135 

16.6 AC 
1400 FT 
1.4 % 
3.60 FPS 
7.03 MIN 
6.50 EIIN 
13.53 MIN 
83.3 

KK K2 
m 
HC 2 

COMBINE POINT K2 TU POINT H 

KK A2 
REI 
RK 0600 ,041 .016 0 TRAP 60 0 

ROUTE POINT K2 TO POINT A2 

KK PT A2 
KM 
HC 2 

COMBINE POINT A2(S) AND POINT A2(W) AT POINT A2 

KK J2 
m 
RK 1000 ,016 .013 0 DEEP 8 0 

ROUTE POINT A2 TO POINT J2 

KK J2 
KM 
KM AREA 9.5 AC 
IM LENGTH 1350 Fl' 
KM SLOPE 2 . 2  % 
KM VELOCITY 4.50 FPS 
KM Ti 7.03 HIN 
REI fi 5.00 BIN 
KM Tc 12.03 MIN 



HEC-1 INPUT PAGE 10 

LINE 

423 
424 
425 
426 

421 
428 
429 

430 
431 
432 

433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 

446 
447 
448 

449 
450 
451 
452 
453 
454 
455 
456 
451 
458 
459 
460 
461 

462 
463 
464 
465 
466 
467 
468 
469 
470 
471 

ID.......l.... . . . 2 . .  . . . . -3.. , , , . .4.. . . , , .5... . . . .6.. . . .. .7..... . . 8 . . .  . .. .9.... . .lo 

hll CN 83.3 
BA 0.015 
LS 0 83.3 
UD .120 

KK J2 
KM 
HC 2 

COMBINE POINT. J2 AND POINT A2 

KK Al(W) 
KH ROUTE POINT 52 TO POINT Al(W) 
RJ 

KR 
KM 
KM 
KM 
KM 
KM 
HM 
KM 
KM 
KM 
BA 
Ls 
m 

KK 

1000 ,016 .013 

'IWAI 

AREA 17.6 
LENGTH 2300 
SLOPE 2.0 

VELOCITY 4.30 
Ti 4.30 
Tt 8.90 
Tc 13.20 
CN 95 

,027 

.132 
0 95 

K1 

0 DEEP 8 0 

AC 
FT 

2 
FPS 
HIN 
HIN 
HIN 

HM ROUTE POINT lwAl TO POINT L1 
RR 

KR 
KM 
KM 
RH 
KM 
KM 
io! 
KM 
KM 
RH 
BA 
LS 
UD 

KK 
KM 
KM 
KEI 
KM 
KM 
KM 
KH 
KM 
KII 

3000 .04 

SUHl 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

0 95 
,032 

.142 

I1 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

.016 

20.7 
3900 
5.1 
6.91 
4.25 
9.06 
14.27 

95 

11.9 
1700 
3.8 
6.00 
7.00 
4.70 
11.70 
83.3 

0 TRAP 20 0 

AC 
FT 
1 

FPS 
MIN 
IIN 
KIN 

AC 
FT 

% 
FPS 
MIN 
#IN 
MIN 



LINE 

472 
473 
474 

475 
476 
477 

478 
479 
480 

481 
482 
483 
484 
485 
486 

488 
489 
490 
491 
492 
493 

494 
495 
496 

497 
498 
499 

500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 

513 
514 
515 

4-97 
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ID.......l.... . . .2.. ..... 3... .. . .4.. ... . ,5..... ..6.. . .... 7... .... E.... .. .9......10 
EA 
LS 
ITD 

KK 
KM 
HC 

KK 
H 
RK 

KK 
KH 
iQ4 
KM 
KM 
KM 
IQ4 
H 
KM 
H 
EA 
Ls 
UD 

KK 
KH 
HC 

KK 
H 
RK 

KK 
KH 
KH 
H 
KH 
H 
KM 
KH 
KH 
H 
BA 
LS 
UD 

KK 
IQ4 

,019 

.117 
0 83.3 

L1 
COWNE BASINS L1, WA1, AND SUHl AT L1 
3 

K1 
ROUTE POINT L1 TO POINT K l  

600 ,002 ,013 

K1 

AREA 14.9 
LENGTH 1350 
SLOPE 2.4 

VELOCITY 4.70 
Ti 7.03 
Tt 4.80 
Tc 11.83 
CN 83.3 

,023 

a118 
0 83.3 

0 CIRC 42 

AC 
FT 

% 
FPS 
MIN 
NIN 
MIN 

PTRl 
COMBINE POINT K1 AND L1 

2 

U S ) )  
ROUTE POINT K1 TO POINT Al(S) 

700 ,048 .013 0 CIRC 42 0 

J1 

AREA 
LENGTII 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 83.3 
I023 

,1203 

14.5 AC 
1300 Fl' 
2.7 % 
5.00 FPS 
7.03 MIN 
5.00 HIN 
12.03 KIN 
83.3 

PTAl (S) 
COMBINE POINT K1 AND POINT J1 AT POINT Al(S) 

HC 2 
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LINE 

516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 

529 
530 
531 

532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 

545 
546 
541 

548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 

ID......,l..... . .2... , , ..3.. .... .4 . .  . , . . .5.. , , , , .6., . , ,. .7.. , , ,. .I... . . . .9... . . .10 
KK 
KH 
KM 
KM 
KH 
KH 
KH 
KM 
KH 
KH 
BA 
Ls 
UD 

SUM2 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 95 
.016 

,133 

10.4 AC 
1800 FT 
4.0 1 
6.91 FPS 
4.25 HN 
9.06 WIN 
13.31 M I N  

95 

KK ETA1 
KM 
HC 3 

COMBINE POINT SS2, POINT Al(S) AND POINT Al(W) AT POINT Al 

KK X 
KM 
KM AREA 
KM LENGTH 
KH SLOPE 
KM VELOCITY 
KH Ti 
KH Tt 
KM Tc 
KH CN 
BA .059 
Ls 0 88.0 
UD ,125 

37.9 AC 
2100 FT 
3.0 % 
5.30 FPS 
5.91 NIN 
6.60 HIN 
12.51 MIN 

88.0 

K K V  
KM 
RK 600 .010 .016 0 TRAP 78 0 

ROUTE POINT X To POINT Y 

KK 
KM 
KH 
KM 
KH 
KH 
KM 
KM 
KM 
KM 
BA 
Ls 
UD 

Y 

AREA 22.2 AC 
LENGTH 1700 FT 

SLOPE 3.0 1 
VELOCITY 5.30 FPS 

Ti 5.91 MIN 
Tt 5.30 #IN 
Tc 11.21 MIN 
CN 88,O 

,035 

,112 
0 88.0 
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LINE ID.......l.... .. . 2 . . . . .  . .3... . .. .4..,... -5.. , , , . -6.. , , , . .7... , . . .8... .... 9.. . . . -10 
561 
56 2 
563 

RK 
KM 
HC 

PT Y 
CONBINE POINT X AND POINT Y AT POINT Y 
2 

564 
565 
566 

KK 
KH 
RK 

Z 
ROUTE TO POINT Z 

700 ,012 ,016 0 TRAP 78 0 

567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 

KK 
KM 
KM 
KH 
HH 
KM 
KM 
KM 
KM 
KM 
EA 
Ls 
UD 

z 
AREA 22.3 AC 

LENGTH 1700 FT 
SLOPE 3.8 % 

VELOCITY 5.97 FPS 
Ti 5.91 MIN 
Tt 4.70 HIN 
Tc 10.61 MIN 
CN 88.0 

,035 

106 
0 88.0 

580 
581 
582 

KK 
KM 
HC 

PTZ 
COMBINE POINT z AND POINT Y 

2 

583 
584 
585 

KK 
KM 
RK 

Ks 
ROUTE POINT Z TO POINT HS 

1600 ,014 ,016 0 TRAP 78 0 

586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
Kll 
KM 
KM 
EA 
Ls 
UD 

Ks 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
n 
Tc 
CN 

0 88.0 
,063 

,149 

40-0 AC 
2650 FT 
2.6 % 
4.93 FPS 
5.91 KIN 
9.00 H N  
14.91 MIN 
88.0 

599 
600 
601 

KK 
KM 
HC 

PTHS 
COMBINE POINT Z AND POINT Hs AT POINT HS 

2 

602 
603 
604 
605 
606 
607 

KK 
KM 
HH 
KM 
KM 
KM 

ES 2 

AREA 10.0 AC 
LENGTH 950 PT 

SLOPE 2.1 % 
VELOCITY 4 . 4 3  FPS 



PEAK FLQW AND STAGE (END-OF-PERIOD) SUHHARY FOR HULTIPLE PLAN-RATIO ECONOMIC COHPUTATIONS 

TIWE TO PEAK IN HOURS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

w 

NP-2 

NP-2 

m 2  

P 

P 

PTP 

4 

F 

PTA4 

G 

G 

Pn; 

A3 

N 

0 

PTN 

AREA PLAN 

.05 1 FLQW 
TIME 

.05 1 FLOW 
TIME 

.01 1 FLOW 
TIME 

.06 1 FLOW 
TIME 

.06 1 FLOW 
TIME 

.03 1 FLOW 
TIME 

.09 1 mxxJ 
TIME 

.09 1 PLOW 
TIHE 

.06 1 FLOW 
TIME 

.16 1 PLOW 
TIME 

.16 1 mxHJ 
TIME 

.05 1 P L O W  
T M E  

.20 1 FLOW 
TIME 

.20 1 FLOW 
TIME 

.04 1 FLOW 
TIME 

.04 1 FLOW 
TIME 

.08 1 FLOW 

RATIOS APPLIED To PRECIPITATION 
RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9 

.56 .97 -97 .98 .98 .99 .99 .99 1.00 

35. 80. 80. 81. 81. 82. 82. 83. $4, 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

34. 79. 80. 80. 80. 81. 81. 82. 83. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

4. 
4.92 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 

34. 82. 83. 83. 84. 84. 85. 85. 86. 
3.58 3,58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

32. 80. 80. 80. 81. 82. 82. 82. 83. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

15. 40. 41, 41. 41. 42. 42. 42. 42. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

47. 120. 121. 121. 122. 123. 123. 124. 126. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

45. 117. 118. 119. 119. 121. 121. 122. 123. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

4. - 0. 3. 3. 3. 3. 3. 3. 

47. 104. 104. 105. 105. 106. 107. 107. 108, , 

3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

92. 221. 222. 223. 225. 227. 227, 229. 231. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

89. 218. 219. 220. 221. 223. 224. 228. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

36. 79. 80. 80. 80. 81. 81. 82. 82. 
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

125. 297. 298. 300. 301. 304. 305. 307. 310. 
3.58 3.58 3.58 3.58 3,58 3.58 3.58 3.58 3.58 

122. 293. 294. 296. 297. 300. 301. 303. 306. 
3,58 3.58 3.58 3.58 3.58 3,58 3.58 3.58 3.58 

33. 73. 73. 74. 74, 75. 75. 75. 16. 
3.58 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 

29. 64. 64. 64. 64. 65. 65. 66. 66, 
3.58 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 

62. 137. 137. 138. 138. 140. 140. 141. 142. 



ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COWBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

A3 

H 

PTA3 

A2 

I 

P T A  

V 

P 

a 

PTP 

R 

R 

PTR 

S 

S 

PTS 

ES1 

U 

T1 

T 

a 08 

IO1 

.30 

.30 

.03 

-32 

.05 

.05 

.05 

810 

.10 

.05 

.15 

.15 

.04 

a19 

a19 

.04 

.04 

.04 

TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1m 
TIME 

1 m  
TIME 

1m 
TIME 

1 FLOW 
T I M  

1 m  
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1m 
TIME 

1m 
TIWE 

1 m  
TIME 

1 m  
TIME 

1 FLOW 
TIME 

1 now 
TME 

1 FLOW 
TIKE 

1 FLOW 
TIME 

1 mw 
T I M  

1 FLOW 

3.58 

62. 
3.58 

15. 
3.50 

196. 
3.58 

189. 
3.58 

20. 
3.50 

208. 
3.58 

37. 
3.50 

36, 
3.58 

23, 
3.58 

59. 
3.58 

58 
3.58 

23. 
3.58 

81. 
3.58 

79 * 
3.58 

31. 
3.50 

109. 
3.58 

109. 
3.58 

31. 
3.58 

31. 
3.58 

29. 

3.50 

135, 
3.58 

28. 
3.50 

452. 
3.58 

445. 
3.58 

45. 
3.50 

486. 
3.58 

82. 
3.50 

79. 
3.58 

63. 
3.58 

142. 
3.58 

141. 
3.58 

63. 
3.58 

204. 
3.58 

202. 
3.58 

69. 
3.50 

266. 
3.58 

265. 
3.58 

69. 
3.58 

68. 
3.58 

64. 

3.50 

135. 
3.58 

28. 
3.50 

454. 
3.58 

447. 
3.58 

45 I 

3.50 

488. 
3.58 

82. 
3.50 

80. 
3.58 

63. 
3.58 

143. 
3.58 

142. 
3.58 

63. 
3.58 

205. 
3.58 

203. 
3.58 

69. 
3.50 

267. 
3.58 

267. 
3.58 

69. 
3,58 

68. 
3.58 

64. 

3.50 

136. 
3.58 

28. 
3.50 

455. 
3.58 

448. 
3.58 

45. 
3.50 

490. 
3.58 

83 I 
3.50 

80. 
3.58 

63. 
3.58 

143. 
3.58 

142. 
3.58 

63. 
3.58 

206. 
3.58 

204. 
3.58 

69. 
3.50 

269. 
3.58 

268. 
3.58 

69. 
3.58 

69. 
3.58 

65. 

3.50 

136. 
3.58 

28. 
3.50 

458. 
3.58 

451. 
3.58 

45. 
3.50 

493 * 
3.58 

83. 
3.50 

80. 
3.58 

64. 
3.58 

144. 
3.58 

143. 
3.58 

64. 
3.58 

207. 
3.58 

205. 
3.58 

70. 
3.50 

270. 
3.58 

270. 
3.58 

70. 
3.58 

69. 
3.58 

65. 

3.50 

137. 
3.58 

29. 
3.50 

462. 
3.58 

455. 
3.58 

46. 
3.50 

497. 
3.58 

84. 
3.50 

81. 
3.58 

64. 
3.58 

145. 
3.58 

144. 
3.58 

64. 
3.58 

209. 
3.58 

207. 
3.58 

70, 
3.50 

273. 
3.58 

272. 
3.58 

70. 
3.58 

69. 
3.58 

65. 

3.50 

138. 
3.58 

29. 
3.50 

463. 
3.58 

456. 
3.58 

46. 
3.50 

498. 
3.58 

84. 
3.50 

81 8 

3.58 

64. 
3.58 

146. 
3.58 

145. 
3.58 

65. 
3.58 

209. 
3.58 

207. 
3.58 

71. 
3.50 

273. 
3.58 

273. 
3.58 

70. 
3.58 

70. 
3.58 

66. 

- 

- 

2_ 

3.50 

139. 
3.58 

29. 
3.50 

466. 
3.58 

459. 
3.58 

46. 
3.50 

501. 
3.58 

84 * 
3.50 

82. 
3.58 

65. 
3.58 

147. 
3.58 

146. 
3.58 

65. 
3.58 

211. 
3.58 

209. 
3.58 

71. 
3.50 

275. 
3.58 

- 

- 

- 

3,50 

140. 
3.58 

29. 
3.50 

471. 
3.58 

464. 
3.58 

47 a 

3.50 

507. 
3.58 

85. 
3.50 

83. 
3.58 

66. 
3.58 

148. 
3.58 

147. 
3.58 

66. 
3.58 

213. 
3.58 

211. 
3.58 

72, 
3.50 

278. 
3.58 

- 

- 

- 

- 

- 

- 

- 

- 

- 

274. 278. 
3.58 3.58 

71. 12. 

- 

3.58 3.58 

70. 71. 
3.58 3.58 
- 

66. 67. 
II 



TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPK AT 

HYDROGRAPR AT 

3 COMBINJRJ AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

COWBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

T1 

Fl' T1 

W S )  

ES1 

CH1 

PTESl 

RES1 

NP-1 

NP-1 

NP-1 

L2 

L2 

PTL2 

n 

n 

W 

K2 

K2 

K2 

A 2  

.04 1 FLOW 
TIME 

28. 
3.58 

63. 
3.50 

63. 
3,50 

63. 
3.50 

64. 
3.50 

64. 
3.50 

64. 
3.50 

65. 
3.50 

65. 
3.50 
- 

.08 1 FLOW 
TIKE 

59. 
3.58 

130. 
3.58 

130. 
3.58 

131. 
3.58 

132. 
3.58 

133. 
3.58 

133. 
3.58 

134. 
3.58 

135. 
3.58 
- 

.08 1 mw 
TIME 

58. 
3.58 

129. 
3.58 

130. 
3.58 

130. 
3.58 

131. 
3.58 

132. 
3.58 

132. 
3.58 

133. 
3.58 

135, 
3.58 
- 

.02 1 Flow 
TIME 

17. 
3.50 

34 * 
3.50 

34. 
3.50 

34. 
3.50 

34. 
3.50 

35. 
3.50 

35. 
3.50 

35. 
3.50 

_1H 
3.50 

-01 1 FLOW 
TIME 

9. 
3.50 

18. 
3.50 

18  I 

3.50 
18. 

3.50 
18. 

3.50 
18. 

3.50 
18. 

3.50 
18. 

3.50 
18. 

3.50 
- 

.10 1 FLOW 
TIME 

78. 
3.58 

173. 
3.50 

173. 
3.50 

174. 
3.50 

175. 
3.50 

176. 
3.50 

177. 
3.50 

178. 
3.50 

180. 
3.50 
- 

,29 1 FLOW 
TIME 

187. 
3.58 

433. 
3.58 

435. 
3.58 

437. 
3.58 

439. 
3.58 

443. 
3.58 

444. 
3.58 
- 447. 

3,58 
452. 
3.58 

.29 1 FLOW 
TIME 

186. 
3.58 

432. 
3.58 

434. 
3.58 

436. 
3.58 

439. 
3.58 

442. 
3.58 

.444. 
3.58 

446. 
3.58 

451. 
3.58 

.01 1 FLOW 
TIME 

4. 
3.58 

11. 
3.58 

11. 
3.58 

11. 
3,58 

11. 
3.58 

11. 
3.58 

11, 
3.58 

11. 
3.58 

12. 
3.58 
- 

.30 1 FLOW 
T I M  

190. 
3.58 

443. 
3.58 

446. 
3.58 

447. 
3,58 

450. 
3.58 

453. 
3.58 

d 455 
3.58 

457. 
3.58 

463. 
3.58 

.30 1 plow 
TIKE 

188. 
3.58 

442. 
3.58 

444. 
3.58 

446. 
3.58 

449. 
3.58 

452. 
3.58 

Ai!L 
3.58 

456, 
3.58 

461. 
3.58 

.01 1 FLOW 
TIME 

8. 
3.58 

20. 
3.58 

20. 
3.58 

20 * 
3.58 

21. 
3.58 

21. 
3.58 

21. 
3.58 

21. 
3.58 

21. 
3.58 
- 

.31 1 FLOW 
TIME 

196. 
3.58 

462. 
3,58 

464. 
3.58 

466. 
3.58 

469. 
3.58 

473 1 

3.58 
474. 
3.58 
- 477. 

3.58 
482. 
3.58 

.31 1 PLOW 
TIME 

472. 
3.58 
- 194. 

3.58 
460. 
3.58 

463. 
3.58 

464. 
3.58 

467. 
3.58 

470. 
3.58 

475. 
3.58 

481. 
3.58 

.04 1 FLOW 
TIME 

32. 
3.50 

71. 
3.50 

72. 
3.50 

72. 
3.50 

72. 
3.50 

73 * 
3.50 

13. 
3.50 

73. 
3.50 

74. 
3.50 
- 

.35 1 FLOW 
TIME 

222. 
3.58 

522. 
3.58 

524. 
3.58 

526. 
3.58 

529. 
3.58 

533. 
3.58 
- 535. 

3.58 
538. 
3.58 

544 I 

3.58 

.35 1 FLOW 
TIKE 

221. 
3.58 

520. 
3.58 

523. 
3.58 

525. 
3.58 

528. 
3.58 

532. 
3.58 
I 

534. 
3.58 

536. 
3.58 

543 I 

3.58 

.03 1 FLOW 
TIME 

13. 
3.58 

35. 
3.58 

35. 
3.58 

35. 
3.58 

35. 
3.58 

35. 
3.58 

36. 
3.58 

36. 
3.58 

36. 
3.58 
- 

.38 1 FLOW 
TIME 

233. 
3.58 

555. 
3.58 

557. 
3.58 

560. 
3.58 

563. 
3.58 

567. 
3.58 
- 569. 

3.58 
512. 
3.58 

579. 
3.58 

.38 1 FLOW 231. 552. 556. 558. 561. 565. - 568. 570. 517. 



TIHE 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

1071. 
3.58 

1084. 
3.58 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBIMD AT 

ROUTED TO - 

P T A  

J2 

J2 

J2 

Al(W1 

TWAl 

K1 

SUM1 

L1 

L1 

K1 

K1 

PTKl 

A 1 P )  

J1 

PTAl 

SUM2 

PTAl 

X 

v 

.70 

.70 

s o 1  

.71 

-71 

.03 

.03 

.03 

.02 

.08 

.08 

* 02 

a10 

. 10 

.02 

-12 

a 0 2  

-85 

.06 

-06 

1 FLOW 
T I M  

440. 
3.58 

1038. 
3.58 

1043. 
3.58 

1048. 
3.58 
- 1054. 

3.58 
1062. 
3.58 

1066. 
3.58 

1 FLOW 
TIME 

434. 
3,58 

1032. 
3.58 

1037. 
3.58 

1041. 
3.58 
- 1047. 

3.58 
1055. 
3.58 

1059. 
3.58 

1065. 
3.58 

1077. 
3.58 

1 FLOW 
TIME 

8. 
3.58 

20. 
3.58 

20. 
3.58 

20 * 
3.58 

21. 
3.58 

21. 
3.58 

21. 
3.58 

21. 
3.58 

21. 
3.58 
- 

1 FLOW 
TIHE 

442. 
3,58 

1052. 
3.58 

1057. 
3.58 
- 1061. 

3.58 
1067. 
3.58 

1076, 
3.58 

1080. 
3.58 

1085. 
3.58 

1099. 
3.58 

1 m  
TIME 

435. 
3.58 

1044. 
3.58 

1050. 
3.58 
- 1054. 

3.58 
1060. 
3.58 

1069. 
3.58 

1072. 
3.58 

1078. 
3.58 

1091. 
3.58 

53. 
3.58 

54. 
3.58 

54. 
3.58 

54. 
3.58 

A 54 
3.58 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

WDROGRAPH AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

1 FLOW 
TIME 

28. 
3.58 

53 a 

3.58 
53. 

3.58 
53. 

3.58 

1 FLOW 
TIHE 

27, 
3.58 

52. 
3.58 

52. 
3.58 

52. 
3.58 

52. 
3.58 

52. 
3.58 

53 * 
3.58 

53 I 
3.58 
1 
3.58 

1 FLOW 
TIHE 

33. 
3.58 

62. 
3.58 

62. 
3.58 

62. 
3,58 

63. 
3.58 

63. 
3.58 

63. 
3.58 

63. 
3.58 

64. 
3.58 
- 

27. 
3,58 

27. 
3.58 
- 1 FLOW 

TIHE 
10 * 

3.58 
26. 

3.58 
26. 

3.58 
26. 

3.58 
26. 

3.58 
26. 

3.58 
26. 

3.58 

69. 
3.58 

139. 
3.58 

140. 
3.58 

141. 
3.58 

142. 
3.58 

142. 
3.58 

143. 
3.58 

144. 
3.58 
7 

1 m  
TIHE 

140. 
3.58 

1 PLOW 
T I M  

68. 
3.58 

138. 
3.58 

138. 
3.58 

139. 
3.58 

139. 
3.58 

140. 
3.58 

141. 
3.58 

141. 
3.58 

141, 
3.58 

32. 
3.58 

32. 
3.58 

33 * 
3.58 
- 1 FLOW 

TIME 
12. 
3.58 

31. 
3.58 

31, 
3.58 

31. 
3.58 

32. 
3.58 

32. 
3.58 

1 FLOW 
TIME 

80. 
3.58 

169. 
3.58 

169. 
3.58 

170. 
3.58 

171. 
3.58 

172. 
3.58 

173. 
3.58 

174. 
3.58 

175. 
3.58 
7 

1 F L o w  
TIME 

80. 
3.58 

168. 
3.58 

169. 
3.58 

169. 
3.58 

170. 
3.58 

172. 
3,58 

172. 
3,58 

173. 
3.58 

175. 
3.58 
- 

1m 
TIME 

12. 
3.58 

31. 
3.58 

31. 
3.58 

31. 
3.58 

32. 
3.58 

32. 
3.58 

32. 
3,58 

32. 
3.58 

33. 
3.58 
- 

1 FLOW 
TIME 

91. 
3.58 

199. 
3.58 

200. 
3.58 

201, 
3.58 

202. 
3.58 

203. 
3.58 

204. 
3.58 

205. 
3.58 

207. 
3.58 
- 

32. 
3.58 

1 FLOW 
TIME 

17. 
3.58 

31. 
3.58 

31, 
3.58 

31. 
3.58 

32. 
3.58 

32. 
3.58 

32. 
3.58 

32. 
3.58 
- 

1308. 
3.58 

1315. 
3.58 

1330. 
3.58 

1 FLOW 
TIME 

543. 
3.58 

1275. 
3.58 

1281. - 
3.58 

1286, 
3.58 

1294. 
3,58 

1304. 
3.58 

95. 
3.58 

96. 
3.58 

97. 
3.58 

97 
3.58 

98. 
3.58 

99 I 
3.58 
- 1 now 

TINE 
41, 
3.58 

95. 
3.58 

95. 
3.58 

1 FLOW 40. 94 * 94. 94, 95. 96. 96. 97. 



TIME 3,58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

57. 
3.58 

57. 
3.58 

58, 
3.58 
1 
3.58 

HYDROGRAPH AT 

2 CONBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CONBINED AT 

HYDROGRAPH AT 

mTO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

Y 

P T Y  

z 

a 

PTZ 

Hs 

HS 

PTHS 

ES2 

CH2 

CH2 

PTCH2 

E 

E 

PTE 

RES 

RES 

PTRES 

C(N) 

D1 

.04 

so9 

e 09 

.04 

.13 

.13 

.06 

a 1 9  

.02 

.02 

-01 

.02 

.02 

.06 

.08 

.08 

.02 

.10 

* 10 

.04 

1 FLOW 
TIME 

25. 
3.58 

56. 
3.58 

56. 
3.58 

57 * 
3.58 

57 * 
3.58 

1 FLOW 
TIME 

65. 
3.58 

150. 
3.58 

150. 
3.58 

151. 
3.58 

152. 
3.58 

153. 
3.58 

153. 
3.58 

154. 
3.58 
- 156. 
3.58 

1 FLOW 
TIME 

63, 
3.58 

148. 
3.58 

149. 
3.58 

149. 
3.58 

150. 
3.58 

151. 
3.58 

152. 
3.58 

153. 
3.58 

& 
3.58 

1FLow 
TIME 

25. 
3.58 

57 I 

3.50 
57. 

3.50 
58. 
3.50 

58. 
3.50 

59 I 

3.50 
59 I 
3.50 

59. 
3.50 

A 60 
3.50 

1FLow 
TIME 

88. 
3.58 

204. 
3.58 

205. 
3.58 

206. 
3.58 

207. 
3.58 

208. 
3.58 

209. 
3.58 

210. 
3.58 

212. 
3.58 

206. 
3.58 

A 208 
3.58 

1 FLOW 
TIME 

83. 
3.58 

199. 
3.58 

200. 
3.58 

201. 
3.58 

202. 
3.58 

204. 
3.58 

204. 
3.58 

1 FLOW 
TIME 

43 * 
3.58 

98. 
3.58 

99. 
3.58 

99 I 
3,58 

100. 
3.58 

100. 
3.58 

101. 
3-58 

101. 
3,58 

102. 
3.58 

1 FLOW 
TIME 

125. 
3.58 

298. 
3.58 

299. 
3.58 

300. 
3.58 

302. 
3.58 

304. 
3.58 

305. 
3.58 

307. 
3.58 
- 310. 

3.58 

1 FLOW 
TIUE 

12 * 
3.50 

27. 
3.50 

27. 
3.50 

28 * 
3.50 

28. 
3.50 

28. 
3.50 

28. 
3.50 

28. 
3.50 

28. 
3.50 
- 

1 FLOW 
TIME 

11. 
3.50 

27. 
3.50 

27, 
3.50 

27, 
3.50 

27. 
3.50 

27. 
3.50 

27. 
3.50 

27. 
3.50 

28, 
3.50 
- 

1 FLOW 
TIME 

5. 
3.50 

12. 
3.50 

13. 
3.50 

13. 
3,50 

13. 
3,50 

13. 
3.50 

13. 
3.50 

13. 
3.50 

13. 
3,50 
- 

1 mw 
TIFIE 

17. 
3.50 

39. 
3.50 

39. 
3.50 

39. 
3.50 

40. 
3.50 

40. 
3.50 

40. 
3.50 

40. 
3.50 

41, 
3.50 
- 

37. 
3.58 

37. 
3,58 

37. 
3.58 

38. 
3.58 

38. 
3.58 

38. 
3.58 

38. 
j.58 

16. 
3.58 

37 * 
3.58 

1 FLOW 
TIME 

29. 
3.58 

78. 
3.58 

78. 
3.58 

79. 
3.58 

79. 
3.58 

80. 
3.58 

80. 
3.58 

81. 
3.58 
1 82 
3.58 

119. 
3.58 

120. 
3.58 
- 1 FLOW 

TIWE 
45. 

3.58 
115. 
3.58 

115. 
3.58 

116. 
3.58 

116. 
3.58 

118. 
3.58 

118. 
3.58 

1 FLOW 
TIUE 

44. 
3.58 

113, 
3.58 

114. 
3.58 

114, 
3,58 

115. 
3.58 

116. 
3.58 

117. 
3.58 

117. 
3.58 

119, 
3.58 
- 

1 FLOW 
TIME 

9. 
3.58 

24. 
3.58 

24. 
3.58 

25. 
3.58 

25. 
3.58 

25. 
3.58 

25. 
3.58 

25. 
3.58 

25. 
3.58 
- 

1 FLOW 
TIME 

53. 
3.58 

138. 
3.58 

138. 
3.58 

139. 
3.58 

140. 
3.58 

141. 
3.58 

142. 
3.58 

142. 
3.58 

144. 
3.58 
- 

1 FLOW 
TIME 

51. 
3.58 

136. 
3.58 

137. 
3.58 

137. 
3.58 

138. 
3.58 

139. 
3.58 

140. 
3.58 

141. 
3.58 

142. 
3.58 

40. 40. 40. 40. 41. - 1 now 14. 39. 39. 39. 



TIME 3,67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 

39. 39. 39. 39. 40. 
3.67 3.67 3.67 3.67 3.67 

40. 
3.67 

40. 
3.67 

41. 
3.67 
- ROUTED TO D2 .04 1 FLOW 

TIME 
14. 
3.67 

HYDROGRAPH AT c1 .03 1 PUlW 
TIHE 

14. 
3.67 

37. 37. 37. 38. 38. 
3.67 3,67 3.67 3,67 3.67 

38. 
3.67 

38. 
3.67 

39. 
3.67 
- 

38. 
3.67 

38. 
3.67 

39. 
3.67 
- ROUTED TO D2 .03 1 FLOW 

TIHE 
14. 
3.67 

37. 37. 37, 38. 38. 
3.67 3.67 3.67 3.67 3.67 

37. 37. 37. 38. 38. 
3.67 3.67 3.67 3.67 3,67 

38. 
3.67 

38. 
3.67 
- 39. 
3,67 

RYDROGRAPH AT D2 .03 1 FLOW 
TIHE 

14. 
3.67 

3 COHBINED AT PT D2 .10 1 FLOW 
TIME 

42. 
3.67 

113. 113. 114. 115. 116. 
3.67 3.67 3.67 3.67 3.67 

116. 
3.67 

117. 
3.67 

118. 
3.67 
- 

113. 113. 114. 115. 116. 
3.67 3,67 3.67 3.67 3.67 

116. 
3.67 

117. 
3.67 

118. 
3.67 
- ROUTED TO A2-1 .lo 1 m 

TIME 
41. 
3.67 

44. 44. 45. 45, 45. 
3.58 3.58 3.58 3.58 3.58 

45. 
3.58 

46, 
3.58 

46, 
3.58 
- HYDROGRAPH AT A2 .03 1 PLOW 

TIHE 
20. 
3.58 

20. 
3,58 

44. 44. 44. 45. 45. 
3.58 3.58 3.58 3.58 3.58 

45. 
3.58 

45. 
3.58 

46. 
3.58 
- ROUTED TO A2-1 .03 1 FLOW 

TIME 

158. 
3.67 

160. 
3.67 

2 COBINED AT PT A2 .13 1 FLOW 
TIME 

60, 
3.67 

152. 153. 154. 155. 156. 
3.67 3.67 3.67 3.67 3.67 

157. 
3.67 

152. 153. 154. 155. 156. 
3,67 3.67 3.67 3.67 3,67 

156. 
3.67 

157. 
3.67 

159. 
3.67 
- TED TO A1 .13 1 FLOW 

TIME 
59 * 
3.67 

21. 
3.58 

47. 48. 48. 48. 48. 
3.58 3.58 3.58 3.58 3.58 

49. 
3.58 

49. 
3.58 

49. 
3.58 
- HYDROGRAPH AT A1 .03 1 FLOW 

TINE 

204. 
3.67 

2 COHBINED AT PT A .16 1 FLOW 
TINE 

78 * 
3.67 

195. 196. 196. 198. 199. 
3.67 3.67 3.67 3.67 3.67 

200. 
3.67 

201. 
3.67 
- 

194. 195. 196. 197. 199. 
3.67 3.67 3.67 3.67 3.67 

200. 
3.67 

201. 
3.67 
- 203, 

3.67 
ROUTED TO C(S) .16 1 FWlW 

TIME 
78. 
3.67 

126. 
3.67 

325. 326. 328. 330. 333. 
3.58 3.58 3.58 3.58 3.58 

334. 
3.58 

336. 
3.58 

340. 
3.58 

2 COMBINED AT PT C .26 1 FLOW 
TIHE 

48. 
3.58 

49. 
3.58 
_. HYDROGRAPH AT Bh .03 1 PLOW 

TIHE 
23. 
3.58 

47. 47. 47. 48. 48. 
3.58 3.58 3.58 3.58 3.58 

48. 
3.58 

35. 35. 35. 35. 36. 
3.58 3.58 3.58 3,58 3.58 

36. 
3.58 

36. 
3.58 

& 
3.58 

HYDROGRAPH AT c2 .03 1 FLOW 
TIME 

13. 
3.58 



HEC-1 INPUT PAGE 14 

LINE ID.. .... .1... , ,. .2.. , , ,. .3... , , , .4.. , , , , .5... , , , -6.. , ... .7... . . . .8... ... .9... . ..lo 

608 KM T i  5.91 HIN 
609 KM Tt 3.60 NIN 
610 KM Tc 9.51 MIN 
611 KM CN 88.0 
612 BA ,016 
613 , Ls 0 88.0 
614 UD .095 

615 -* KK CH2 
616 KM ROUTE POINT ES2 TO POINT CH2 
617 RK 500 ,005 ,016 0 CIRC 24 0 

618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 

KK 
KM 
KM 
KM 
H 
KH 
KH 
KM 
KM 
KM 
BA 
Ls 
UD 

cH2 

AREA 5.0 AC 
LENGTH 750 FT 

SLOPE 2.7 % 
VELOCITY 5,03 PPS 

T i  5.91 HIN 
Tt 2.50 #IN 
Tc 8.41 HIN 
CN 88.0 

.0078 

,084 
0 88.0 

631 KK m 2  
632 H COMBINE POINT CH2 AND POINT ES2 
633 HC 2 

634 R E  
635 KM ROUTE POINT CH2 TU POINT E 
636 RK 1050 ,032 .016 O T R A P  50 0 

637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 

KK 
KM 
KM 
IM 
KM 
KM 
H 
Kn 
KM 
KH 
BA 
LS 
UD 

E 

AREA 37.0 AC 
LENGTH 1600 Fl' 

SLOPE 3.3 % 
VELOCITY 5.56 PPS 

Ti  7.03 HIN 
Tt 5.57 HIN 
Tc 12.60 MIN 
CN 83.3 

.058 

,126 
0 83.3 

650 KK PTE 
651 
652 HC 2 

H COMBINE POINT E AND POINT CH2 AT POINT E 



LINE 

653 
654 
655 

656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 

669 
670 
671 

672 
673 
674 

675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 

688 
689 
690 

691 
692 
693 
694 
695 
696 
697 
698 
699 
700 

HEC-1 INPUT PAGE 15 

ID.......l,,.. ,, .2 . . .  . . . .3 ..... , .4... . . , .5.. , , , , .6... .. , .7... . . . .8.... . . .9.... I .lo 

KK 
KH 
RK 

KK 
KM 
KH 
KH 
KM 
KH 
KM 
KH 
KM 
Q 
BA 
Ls 
UD 

KK 
KM 
HC 

KK 
Q 
RK 

KK 
E[M 
KM 
Q 
KM 
Q 
KM 
Q 
KH 
Q 
BA 
Ls 
UD 

KK 
KM 
RK 

KK 
KH 
KM 
KH 
KM 
Q 
KM 
KH 
KM 
RH 

RES 
ROUTE POINT E TO POINT RES 

670 ,022 ,016 

RES 

AREA 11.6 
LENGTH 1050 
SLOPE 2.9 

Vl?lKITI 5.21 
Ti 7.03 
Tt 4.18 
Tc 11.21 
CN 83.3 

,018 

,112 
0 83.3 

O T R A P  

AC 
FT 

% 
FPS 
MIN 
HN 
WIN 

PTRES 
COMBINE POINTS RES AND POINT E 
2 

C(N1 
ROUTE POINT RES TO POINT C(N) 

650 .04 .016 

D1 

AREA 22.2 
LEWGTH 2000 
SLOPE 2.8 

VEwIcITY 5.81 
Ti 16.1 
Tt 5.7 
Tc 22 
CN 83.3 

,035 

.22 
0 83.3 

O T R A P  

AC 
ET 

% 
FPS 
MIN 
11% 
MIN 

D2 

535 ,005 ,014 0 CIRC 
ROUTE POINT D1 TO POINT D2 

c1 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

19.5 AC 
1550 FT 
2.5 % 

4.84 FPS 
16.1 KIN 
5.4 BIN 
21 MIN 

83.3 

126 0 

126 0 

36 0 



HEC-1 INPUT PAGE 1 6  

LINE 

701  
702 
703 

704 
705 
706 

707 
708 
709 
710 
711  
712 
713 
714 
715 
716 
717 
718 
719 

720 
721  
722 

723 
724 
725 

726 
727 
728 
729 
730 
731  
732 
733 
734 
735 
736 
737 
738 

739 
740 
741  

742 
743 
744 

ID.. . . . . .1.. . . . . .2 . .  .. . . .3.. .. .. .4.. . . . . .5.. ... , -6.. ... . .7.. . . . . .E.. . . . . .9.. . . . .lo 

BA .033 
Ls 0 83.3 
UD .21 

KK D2 
KH 
RK 490 .01 ,014 0 CIRC 36 0 

ROUTE POINT C1 To POINT D2 

KK 
KM 
KM 
KM 
KM 
KH 
IM 
RN 
IM 
RN 
BA 
Ls 
UD 

02 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 83.3 
,033 

8 21 

9.8 AC 
1800 FT 

2 . 8  8 

16.1 HIN 
5.2 HIN 

21  MIN 

5.8 FPS 

83.3 

KK PT D2 
Rn 
HC 3 

CONBINE POINTS C1, D1, AND D2 AT POINT 02 

KK A2-1 
KM 
RK 650 ,022 ,014 0 CIRC 42 0 

ROUTE PT D2 TO POINT A2-1 

KK 
KH 
KM 
RN 
IM 
KM 
XM 
KH 
KH 
RN 
BA 
Ls 
UD 

A2 

AREA 
LENGTH 
SLOPE 

VELOCIU 
Ti 
n 
Tc 
CN 

0 89.5 
,028 

.17 

17.5 AC 
1300 FT 
1 . 7  % 

3.99 FPS 
12 .1  MIN 

5.4 HN 
1 7  MIN 

89.5 

KK A2-1 
KM 
RK 150 .014 ,014 0 CIRC 36 0 

ROUTE POINT A2 To POINT A2-1 

KK PT A2-1 
KM 
HC 2 

COMBINE POINT A2 TO POINT A2-1 
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LINE 

745 
746 
747 

748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 

761 
762 
763 

764 
765 
766 

767 

769 

770 
771 
772 
773 
774 
775 
776 
777 

779 
780 
781 
782 

783 
784 
785 
786 
787 
788 
789 
790 
791 
792 

768 

778 

ID., , , . . .1.. . . , , .2.. . . . . .3. ... . . .4. .. . . ..5., , , , . .6., ,. ,. .7..; .... 8.. . . . . .9.. . . ..lo 

KK A1 
KM ROUTE POINT A2-1 TO POINT AI 
RK 

KK 
KM 
KH 
K!! 
B 
K!! 
B 
Kn 
KM 
KM 
BA 
Ls 
UD 

KK 
KM 
HC 

KK 
K!! 
Iu( 

KK 
KM 
HC 

KK 
K!! 
KM 
KM 
KM 
KM 
KH 
KM 
KM 
KM 
BA 
LS 
UD 

KK 
KM 
KM 
KM 
R4 
KM 
KM 
KM 
KM 
KM 

825 ,022 

A1 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

0 89.5 
,030 

.17 

PT A1 

,016 

19.1 
1450 
2.3 

4.64 
12.1 

5.3 
17  

89.5 

O T R A P  95 0 

AC 
FT 

8 
FPS 
KIN 
HIN 
KIN 

COHBINE POINTS AI AND A2 AT POINT A1 
2 

C ( S )  

350 ,022 ,016 O T R A P  95 0 
ROUTE PT(A1 TO POINT C(S) 

P T C  
COMBINE POINT C(S) AND POINT C(N) 

2 

B&DC1 

AREA 
LENGTH 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 92.0 
,026 

.13 

c2 

AREA 
LENGTH 

SLOPE 
VELOCITY 

Ti 
Tt 
Tc 
CN 

16.7 AC 
1000 FT 
1 - 2  % 

3.30 F'PS 
8.0 MIN 
5.1 HIN 

13.10 BIN 
92.0 

12.2 AC 
1550 FT 

2.5 % 
4.80 FPS 
16.1 MIN 

5.4 KIN 
21.50 MIN 
83.3 
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LINE ID.......l..... . . 2 . . ; . . . , 3 . . .  . . . .4.... . . .5.... . . .6... . . . .?.... ,.. 8... . ... 9... ..SO 
793 BA .026 
194 I3 0 83.3 
795 DD .13 
796 zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
-'NE (V) ROUTING (--->) DIVERSION OR PUHP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUHPED FLOW 

40 

43 

18 W 
V 
V 

NP- 2 

NP-2 

62 P 

15 PTP.. .......... 
V 
V 

18 4 

81 

94 

97 

100 

113 

116 

119 

132 

.45 

F 

PTA4.. .......... 
V 
V 
G 

G 

141 

N 

0 

PTN.. .......... 
V 
V 
A3 



151 

-64 

167 

170 

183 

186 

199 

202 

215 

218 

221 

234 

237 

240 

253 

256 

259 

272 

275 

288 

H 

PTA3.. ...................... 
V 
V 
A2 

I 

PT A...,........ 

Q 

PTQ. * . . * * . . I . . a 

V 
V 
R 

R 

PTR.. .......... 
V 
V 
S 

S 

PTS.. .......... 
V 
V 

ES1 

U 
V 
V 

T1 

T 
V 
V 

T1 



291 

14 

297 

326 

329 

332 

345 

348 

351 

364 

367 

370 

310 

323 

383 

386 

389 

402 

.05 

PT T1.. .......... 
V 
V 

ESl(S) 

ES1 

CH1 

PTESl.. ...................... 

PTES1.. .......... 
V 
V 

NP-1 

NP-1 

NP-1.. .......... 
V 
V 

L2 

L2 

PTL2, . .  ......... 
V 
V 
H 

M 

H........ .... 
V 
V 
K2 

X2 

K2.. .......... 
V 
V 
A2 

408 PT A. ........... 
V 



411 

.4 

427 

430 

433 

446 

449 

462 

475 

478 

481 

494 

497 

500 

513 

516 

529 

532 

,45 

548 

V 
J2 

J2 

52.. .......... 

TWAl 
V 
V 

K1 

SUM1 

L1 

L1.. ...................... 
V 
v 
K1 

K1 

PTKl..., ........ 
V 
V 

W) 

J1 

PTA1.. .......... 

SUM2 

PTA1.. ...................... 

X 
v 
V 
v 

Y 



561 

~ 6 4  

567 

580 

583 

586 

599 

602 

615 

618 

631 

634 

637 

650 

653 

656 

669 

672 

;75 

6 8 8  

PT Y. ........... 
V 
V 
z 

a 

PTZ.. .......... 
V 
V 
HS 

ES2 
V 
V 

cH2 

cH2 

PTCAI.. .......... 
v 
V 
E 

E 

PTE., .......... 
V 
V 

RES 

RES 

PTRES.. .......... 
V 
V 

C(N1 

D1 
V 
V 

D 2  



691 

4 

707 

720 

723 

726 

739 

742 

745 

748 

761 

764 

767 

770 

783 

c1 
V 
V 
D2 

D2 

PT D2.. ...................... 
V 
V 

A2-1 

A2 
V 
V 

A2-1 

PT A2.. .......... 
V 
V 
A1 

A1 

PT A...... ...... 
V 
V 

C(S1 

PT c............ 

86 

c2 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
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*
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*
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*

*
 

0
 
c
 

\
 

W
 

m
 
1
 

F
 

W
 
W
 

m
 

0
 

5
1
 

c
n
 
c
 

sr
 
0
 

*
*

 

.. .. 
-
 

w 3 c 
*

*
*

*
 * 



.56 .97 .97 .98 .98 .99 .99 .99 1.00 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS M Y  RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLMS NAY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS M Y  RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLMS HAY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS M Y  RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE, STABILITY PROBLMS MAY RESULT 

*** FDRRUT WARNING TIM STEP CALCULATION FAILED To CONVERGE. STABILITY PROBIBIS MY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS HAY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MY RESULT 

*** FDKRUT WARNING TIME STEP CAUlIlLATION FAILED TO CONVERGE. STABILITY PROBLMS HAY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS M Y  RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. sTABrLrv PROBLMS MAY RESULT 

*** FDKRUT WARNING TIKE STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLMS MY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS HAY RESULT 

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLMS MY RESULT 



PJM FLOH AWD STAGE (END-OF-PWIOD) SUNMARY FOR HULTIPLE PUN-RATIO KONOHIC CCdIpIlTATIONS 

TIHE To PEAK IN HOURS 
FLMS IN CUBIC FEET PW SECOND, AREA IN SQUARE HILI3 

\ 

RATIOS APPLIED To PRECIPITATION 
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9 

.56 .97 .97 .98 .98 .99 .99 .99 1.00 

HYDROGRAPH AT W .05 1 FLOW 35. 80. 80. 81. 81. 82. 82. 83. $4, 
TIHE 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

ROVIED To w-2 -05 1 FLOW 34. 79. 80. 80. 80. 81. 81. 82. 83. 
TIHE 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

. ..- 

HYDROGRAPE AT 

2 COIBINED AT 

ROUTED TO 

HYDROGRAPE AT 

COneINED AT 

ROUTED To 

HYDROGRAPH AT 

2 COlIBRw AT 

mT0 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED To 

HYDROGRAPH AT 

HYDRWH AT 

2 COMINED AT 

HP-2 .01 1 aoW 
TIHE 

0. 
4.92 

3. 
3.67 

3. 
3.67 

3. 
3.67 

3. 
3.67 

3. 
3.67 

3. 
3.67 

4. 
3.67 

4. 
3.67 
- 

84, 
3.58 

85. 
3.58 

85. 
3.58 

86. 
3.58 
- PTNP2 .06 1 FLOW 

TIME 
34 

3.58 
82. 

3.58 
83. 

3.58 
83. 

3.58 
84 1 

3.58 

32. 
3.58 

80, 
3.58 

80 0 

3.58 
80. 

3.58 
81. 

3.58 
82. 

3.58 
82. 

3.58 
82. 

3.58 
83. 

3.58 
P .06 1 aoW 

TIHE 

P .03 1 FLOW 
TIHE 

15. 
3.58 

40. 
3.58 

41. 
3.58 

41. 
3.58 

41. 
3.58 

42. 
3.58 

42. 
3.58 

42. 
3.58 

42. 
3.58 
- 

PTP .09 1 FLOW 
TIHE 

47. 
3.58 

120. 
3.58 

121. 
3.58 

121, 
3.58 

122. 
3.58 

123. 
3.58 

123. 
3.58 

124. 
3.58 

126. 
3.58 

119. 
3.58 

119. 
3.58 

121. 
3.58 

121. 
3.58 

122, 
3.58 

123, 
3.58 
- 4 .09 1 FLon 

TIHE 
45. 

3.58 
117. 
3.58 

118. 
3.58 

105. 
3.58 

105. 
3.58 

106. 
3.58 

107. 
3.58 

107. 
3.58 

108. . 
3,58 

F .06 1 Fww 
m 

47. 
3.58 

104. 
3.58 

104. 
3.58 

PTA4 .16 1 FLOW 
TIME 

92. 
3.58 

221. 
3.58 

222. 
3.58 

223. 
3.58 

225. 
3.58 

227. 
3.58 

227, 
3.58 
A 229 

3.58 
231. 
3.58 

G .16 1 FLOW 
TlN 

89. 
3.58 

218. 
3.58 

219. 
3.58 

220. 
3.58 

221. 
3.58 

223. 
3.58 

224. 
3.58 3.58 

228. 
3.58 

36. 
3,58 

79. 
3.58 

80, 
3.58 

80. 
3.58 

80. 
3.58 

81. 
3.58 

81. 
3.58 

82. 
3.58 

82. 
3.58 
- G .05 1 FLOW 

TIHE 

m .20 1 FLOW 
TIHE 

125. 
3.58 

297. 
3.58 

298. 
3.58 

300. 
3.58 

301. 
3.58 

304. 
3.58 

305. 
3.58 

307, 
3.58 
- 310. 

3.58 

A3 .20 1 FLOW 
TIHE 

122. 
3.58 

293. 
3.58 

294, 
3.58 

296. 
3.58 

297. 
3.58 

300. 
3.58 

301. 
3.58 

303. 
3.58 
- 306. 

3.58 

73. 
3.50 

74 I 
3.50 

74. 
3.50 

75. 
3.50 

75. 
3.50 

75. 
3.50 

76. 
3.50 
- N .04 1 aoW 

TIHE 
33. 

3.58 
73. 

3.50 

64 
3.50 

65. 
3.50 

65. 
3.50 

66. 
3.50 

66 
3.50 
- 0 .04 1 FLOW 

T I E  
29. 

3.58 
64. 

3.50 
64. 

3.50 
64. 

3.50 

PTN .08 1 FLOW 62. 137. 137. 138. 138. 140. 140. 141. 142. 



TIHE 3.58 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 

62. 
3.58 

135. 
3.58 

135. 
3.58 

136. 
3.58 

136. 
3.58 

137. 
3.58 

138. 
3.58 

139. 
3.58 

140. 
3.58 
- ROUTED TO 

HYDRCGRAPH AT 

3 COMBINED AT 

ROUTED W 

EYDRCGRAPH AT 

2 COKBINH) AT 

HYDRCGRAPH AT 

RODTED TO 

HYDRCGRAPH AT 

:OMBIHED AT 

ROVED To 

HYDROGRAPH AT 

2 COMBINED AT 

RODTED W 

EYDROGRAPE AT 

2 COlBIHED AT 

ROUTED TO 

H Y D R O H  AT 

ROUTED TO 

HYDROGRAPH AT 

A3 

E 

PTA3 

A2 

I 

P T A  

V 

Q 

Q 

PTQ 

R 

R 

PTR 

S 

S 

PTS 

E1 

I] 

T1 

T 

.08 1 PLOW 
TIHE 

29. 
3.50 

29, - 
3.50 

.01 1 FLOW 
TIHE 

15. 
3.50 

28. 
3.50 

28. 
3.50 

28. 
3.50 

28. 
3.50 

29. 
3.50 

\. 29 
3.50 

458. 
3.58 

462. 
3.58 

463. 
3.58 
- 466. 

3,58 
471. 
3.58 

.30 1 FLOW 
m 

196. 
3.58 

452. 
3.58 

454. 
3.58 

455. 
3.58 

.30 1 FUWJ 
TIHE 

189. 
3.58 

445, 
3.58 

447. 
3.58 

448. 
3.58 

451. 
3.58 

455. 
3.58 

456. 
3.58 
- 459 * 

3.58 
464. 
3.58 

.03 1 FLOW 
c m 

20 I 

3.50 
15. 

3.50 
15. 

3.50 
45. 

3.50 
45. 

3.50 
46. 
3.50 

46. 
3.50 

46. 
3.50 

41. 
3.50 

507. 
3.58 

.32 1 PLOW 
TIHE 

208. 
3.58 

486. 
3.58 

488. 
3.58 

490. 
3.58 

493. 
3.58 

497. 
3.58 

498, 
3.58 
- 501. 

3.58 

84. 
3.50 

84 
3.50 

84. 
3.50 
1 85 
3.50 

.05 1 PLOW 
TIHE 

37. 
3.50 

82. 
3.50 

82. 
3.50 

83, 
3.50 

83. 
3.50 

,05 1 FWli 
m 

36. 
3.58 

79. 
3.58 

80. 
3.58 

80. 
3.58 

80. 
3.58 

81. 
3.58 

81. 
3.58 

82. 
3.58 

83. 
3.58 
- 

.05 1 PLOW 
m 

23. 
3.58 

63. 
3.58 

63. 
3.58 

63. 
3.58 

64. 
3.58 

64 
3.58 

64. 
3.58 

65. 
3.58 

66. 
3.58 
- 
148. 
3.58 
- .10 1 FLOW 

TIHE 
59. 
3.58 

142. 
3.58 

143. 
3.58 

143. 
3.58 

144. 
3.58 

145. 
3.58 

146. 
3.58 

147. 
3.58 

145. 
3.58 

146. 
3,58 

147. 
3.58 

.10 1 rmm 
TIHE 

58. 
3.58 

141. 
3.58 

142. 
3.58 

142. 
3.58 

143. 
3.58 

144. 
3.58 

.05 1 FLOW 
TIHE 

23 
3.58 

63. 
3.58 

63. 
3.58 

63. 
3.58 

64. 
3.58 

64. 
3.58 

65. 
3.58 

65. 
3.58 

66. 
3.58 
- 

-15 1 FLOW 
m 

81, 
3.58 

204. 
3.58 

205. 
3.58 

206. 
3.58 

207. 
3.58 

209. 
3.58 

209, 
3.58 

211, 
3.58 
- 213. 

3.58 

207. 
3.58 

207. 
3.58 

209. 
3.58 
- 211, 

3.58 
.15 1 FLOW 

TME 
79. 
3.58 

202. 
3.58 

203. 
3.58 

204 * 
3.58 

205. 
3.58 

69. 
3.50 

70. 
3.50 

70. 
3.50 

71. 
3.50 

71. 
3.50 

72. 
3.50 
- .04 1 PLOW 

TIlIE 
31, 
3.50 

69. 
3.50 

69. 
3.50 

.19 1 FLOW 
TIHE 

109, 
3.58 

266. 
3.58 

267. 
3.58 

269. 
3.58 

270. 
3.58 

273, 
3.58 

273. 
3.58 

275, 
3.58 
- 278. 

3.58 

270. 
3.58 

272. 
3.58 

273. 
3.58 

274. 
3.58 
- 278 

3.58 
.19 1 FLOW 

TIHE 
109. 
3.58 

265. 
3.58 

267. 
3.58 

268. 
3.58 

.04 1 
TME 

31. 
3.58 

69. 
3.58 

69. 
3.58 

69. 
3.58 

70. 
3.58 

70, 
3.58 

70. 
3.58 

71. 
3.58 

72. 
3.58 
- 

68. 
3.58 

69. 
3.58 

69. 
3.58 

69. 
3.58 

70. 
3.58 

70. 
3.58 

71. 
3.58 
- .04 1 FLOW 

TIHE 
31. 

3.58 
68. 
3.58 

.04 1 FLOW 29. 64. 64. 65. 65. 65. 66. 66. 67. 
7 



ROUTED TO T1 

2 COHBINEDAT PTT1 

Rom To E 1 ( S )  

R Y D R W H  AT 

HYDRCGRAPH AT 
. -  

3 COIBINED AT 

2 COHBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

COMBINED AT 

ROUTED TO 

R Y D R W H  AT 

2 COHBINED AT 

ROUTED ’N 

H Y D R W H  AT 

2 COHBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

2 COHBINED AT 

ROUTED TO 

ES1 

CE1 

PTEsl 

PTESl 

NP-1 

wp-1 

NP-1 

L2 

L2 

PTL2 

H 

I 

n 

K2 

K2 

K2 

A2 

TIME 

.04 1 FLOW 
TINE 

.08 1 FLOW 
TINE 

.OB 1 F” 
m 

.02 1 FLOW 
TIME 

.01 1 FLOW 
TME 

.10 1 FLOW 
TIHE 

.29 1 FLOW 
TIHE 

.29 1 FLOW 
TIME 

.01 1 FLOW 
m 

.30 1 FLOW 
TIHE 

.30 1 FLon 
TIHE 

.01 1 m 
TIME 

.31 1 FLon 
TME 

-31 1 FLOH 
TME 

.04 1 FLon 
m 

.35 1 FLOW 
m 

.35 1 FLOW 
TIWE 

.03 1 FLOW 
TIME 

.38 1 FLOW 
TIHE 

.38 1 FLOW 

3.50 

28. 
3.58 

59. 
3.58 

58. 
3.58 

17. 
3.50 

9. 
3.50 

78. 
3.58 

187. 
3.58 

186. 
3.58 

4. 
3.58 

190. 
3.58 

188. 
3.58 

8 .  
3.58 

196. 
3.58 

194. 
3.58 

32. 
3.50 

222. 
3.58 

221. 
3.58 

13. 
3.58 

233. 
3.58 

231. 

3.50 

63. 
3.50 

130. 
3.58 

129. 
3.58 

34. 
3.50 

18. 
3.50 

173. 
3.50 

433. 
3.58 

432. 
3.58 

11. 
3.58 

443. 
3.58 

442. 
3.58 

20. 
3.58 

462. 
3.58 

460. 
3.58 

71. 
3.50 

522. 
3.58 

520. 
3.58 

35. 
3.58 

555. 
3.58 

552. 

3.50 

63. 
3.50 

130. 
3.58 

130. 
3.58 

34. 
3.50 

18. 
3.50 

173. 
3.50 

435. 
3.58 

434. 
3.58 

11. 
3.58 

446. 
3.58 

444. 
3.58 

20. 
3.58 

464. 
3.58 

k63. 
3.58 

72. 
3.50 

524. 
3.58 

523. 
3.58 

35. 
3.58 

557. 
3.58 

556. 

3.50 

63. 
3.50 

131. 
3.58 

130. 
3.58 

34. 
3.50 

18. 
3.50 

174. 
3.50 

437. 
3.58 

436. 
3.58 

11. 
3.58 

447 0 

3.58 

446. 
3.58 

20. 
3.58 

466. 
3.58 

464. 
3.58 

72. 
3.50 

526. 
3.58 

525. 
3.58 

35, 
3.58 

560. 
3.58 

558. 

3.50 

64. 
3.50 

132. 
3.58 

131. 
3.58 

34 9 

3.50 

18. 
3.50 

175. 
3.50 

439. 
3.58 

439. 
3.58 

11. 
3.58 

450. 
3.58 

449. 
3.58 

21. 
3.58 

469. 
3.58 

467. 
3.58 

72. 
3.50 

529. 
3.58 

528. 
3.58 

35. 
3.58 

563. 
3.58 

561. 

3.50 

64. 
3.50 

133. 
3.58 

132. 
3.58 

35, 
3.50 

18. 
3.50 

176. 
3.50 

443. 
3.58 

442. 
3.58 

11. 
3.58 

453. 
3.58 

452. 
3.58 

21. 
3.58 

473. 
3.58 

470. 
3.58 

73. 
3,50 

533. 
3.58 

532. 
3.58 

35. 
3.58 

567. 
3.58 

565. 

- 

- 

- 

3.50 

64. 
3.50 

$33 * 
3.58 

132. 
3.58 

35. 
3.50 

18. 
3.50 

177. 
3.50 

444. 
3.58 

444. 

- 

3.58 

11. 
3.58 

155. 
3.58 

A5.L 
3.58 

21. 
3.58 

474. 
3.58 

472. 
3.58 

73. 
3.50 

535. 
3.58 

534. 
3.58 

36. 
3.58 

569. 
3.58 

568. 

- 
- 

3.50 

65. 
3.50 

134. 
3.58 

133. 
3.58 

35. 
3.50 

18. 
3.50 

178. 
3.50 

447. 
3.58 

446. 
3.58 

11. 
3.58 

457 
3.58 

456. 
3.58 

21 * 
3.58 

477. 
3.58 

475. 
3.58 

73. 
3.50 

538. 
3.58 

536. 
3.58 

36. 
3.58 

572. 
3.58 

570. 

3.50 

65. 
3.50 

135. 
3.58 

135. 
3.58 

A 

- 
-. 

- 

3.50 

18. 
3.50 

180. 
3.50 

452. 
3.58 

451. 
3.58 

12. 
3.58 

463. 
3.58 

461. 
3.58 

21. 
3.58 

482. 
3.58 

481. 
3.58 

74. 
3.50 

544. 
3,58 

543. 
3.58 

36 
3.58 

579. 
3.58 

577. 

- 

- 

- 

- 

- 

- 



2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPB AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROCRAPB AT 

WINED AT 

mT0 

HYDROGRAPH AT 

2 c(mBINED AT 

ROWED TO 

HYDROGRAPE AT 

2 COWBIWED AT 

HYDROGRAPE AT 

3 COWBINED AT 

I N D R W E  AT 

ROUTED TO 

TI# 

.70 1 FIN 
TIME 

.70 1 FLOW 
TIME 

.01 1 m 
TIM 

.71 1 mXm 
TIME 

.71 1 FLOW 
TINE 

.03 1 FLOW 
T W  

.03 1 Flow 
TIME 

.03 1 FLOW 
TIME 

.02 1 m 
TINE 

$08 1 FLOH 
TIMFI 

.08 1 FLOW 
m 

.02 1 PLOW 
TIME 

.10 1 m 
TIME 

.10 1 m 
TIME 

.02 1 m 
TIME 

.12 1 FUN 
TIHE 

.02 1 Flow 
TIME 

.85 1 Flow 
TIME 

‘06 1 FLOH 
TIME 

.06 1 FLOW 

3.58 

440. 
3.58 

434. 
3.58 

8. 
3.58 

442. 
3.58 

435. 
3.58 

28. 
3.58 

27. 
3.58 

33. 
3.58 

10 I 
3.58 

69. 
3.58 

68. 
3.58 

12. 
3.58 

80. 
3.58 

80. 
3.58 

12. 
3.58 

91. 
3.58 

17. 
3.58 

543. 
3.58 

41. 
3.58 

40. 

3.58 

1038. 
3.58 

1032. 
3.58 

20. 
3.58 

1052. 
3.58 

1044. 
3.58 

53 
3.58 

52. 
3.58 

62. 
3.58 

26. 
3.58 

139. 
3.58 

138. 
3.58 

31. 
3.58 

169. 
3.58 

168. 
3.58 

31. 
3.58 

199. 
3.58 

31. 
3.58 

1275. 
3.58 

95. 
3.58 

94. 

3.58 

1043. 
3.58 

1037. 
3.58 

20. 
3 3 8  

1057. 
3.58 

1050. 
3.58 

53 
3.58 

52 
3.58 

62. 
3.58 

26. 
3.58 

140. 
3.58 

138. 
3.58 

31. 
3.58 

169. 
3.58 

169. 
3.58 

31. 
3.58 

200. 
3.58 

31. 
3.58 

1281. 
3.58 

95. 
3.58 

94. 

- 

- 

- 

3.58 

1048. 
3.58 

1041. 
3.58 

20. 
3.58 

1061. 
3.58 

1054. 
3.58 

53. 
3.58 

52. 
3.58 

62. 
3.58 

26. 
3.58 

140. 
3.58 

139. 
3.58 

31. 
3.58 

170. 
3.58 

169. 
3.58 

31. 
3,58 

201. 
3.58 

31, 
3.58 

1286. 
3.58 

95. 
3.58 

94. 

- 
- 

3.58 

1054. 
3.58 

1047, 
3.58 

21. 
3.58 

1067. 
3.58 

1060. 
3.58 

53 * 
3.58 

52. 
3.58 

63. 
3.58 

26. 
3.58 

141. 
3.58 

139. 
3.58 

32. 
3.58 

171. 
3.58 

170, 
3.58 

32. 
3.58 

202. 
3.58 

32. 
3.58 

1294. 
3.58 

96. 
3.58 

95. 

3.58 

1062. 
3.58 

1055. 
3.58 

21. 
3,58 

1076. 
3.58 

1069. 
3.58 

54. 
3.58 

52. 
3.58 

63. 
3.58 

26. 
3.58 

142. 
3.58 

140. 
3.58 

32. 
3.58 

172. 
3.58 

172. 
3.58 

32. 
3.58 

203, 
3.58 

32. 
3.58 

1304. 
3.58 

97. 
3.58 

96. 

3.58 

1066. 
3.58 

1059. 
‘3.58 

21. 
3.58 

1080. 
3.58 

1072. 
3.58 

51. 
3.58 

53. 
3.58 

63. 
3.58 

26. 
3.58 

142. 
3.58 

111. 
3.58 

32. 
3.58 

173. 
3.58 

172. 
3.58 

32. 
3.58 

204 
3.58 

32, 
3.58 

1308. 
3.58 

97. 
3.58 

96. 

3.58 

1071. 
3.58 

1065. 
3.58 

21. 
3.58 

1085. 
3.58 

1078. 
3.58 

54. 
3.58 

53. 
3.58 

63. 
3.58 

27. 
3.58 

143. 
3.58 

141. 
3.58 

32. 
3.58 

171. 
3.58 

173. 
3.58 

32. 
3.58 

205. 
3.58 

32. 
3.58 

1315. 
3.58 

98. 
3.58 

97. 

3.58 

1084. 
3.58 

1077. 
3.58 

21. 
3.58 

1099. 
3.58 

1091. 
3.58 

- 

3.58 

1 
3.58 

64. 
3.58 

27. 
3.58 

144 
3.58 

l& 
3.58 

- 33. 

- 

- 

- 

3.58 

175. 
3.58 

175. 
3.58 

33. 
3.58 

207, 
3.58 

32. 
3.58 

1330. 
3.58 

99. 
3.58 

98. 

- 
- 

- 
- 

- 

7 

- 



TEE 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3,58 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED To 

HYDROGRAPH AT 

2 COHBINED AT 

ROUl’ED To 

H Y D R W H  AT 

2 COMBINED AT 

HYDROGRAPH AT 

mTo 

H Y D R W H  AT 

2 CONBINED AT 

ROUTED !TO 

BYDROGRAPH AT 

2 COWBINED AT 

R r n  To 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED To 

AYDROGRAPH AT 

Y 

P T Y  

Z 

Z 

PTZ 

IIS 

Hs 

rn 

Es2 

cH2 

a 2  

m 2  

E 

E 

PTE 

RES 

RES 

PTRES 

C I N  

D1 

.04 1 FLOW 25. 56. 56. 57, 57. 57. 57. 58. 5.L 
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 

.09 1 FUN 65. 150. 150. 151. 152. 153. (153. 154. 156. 
TIHE 

.09 1 FLOW 
TINE 

.04 1 FLOW 
TIHE 

.13 1 FLOW 
TIHE 

S 3  1 FLOW 
TIME 

.06 1 FLOW 
TIHE 

.19 1 Fww 
TIHE 

.02 1 FLOW 
TIHE 

,02 1 m 
TIHE 

.01 1 FLOW 
TIHE 

.02 1 m 
TIME 

.02 1 FLOW 
m 

.06 1 FLOW 
TIHE 

,08 1 FLOW 
m 

.08 1 FLOH 
TIME 

.02 1 FLOW 
TIHE 

.10 1 mtow 
TIHE 

.10 1 FLOW 
TIHE 

.04 1 pw)w 

3.58 

63. 
3.58 

25. 
3.58 

88. 
.. . . 3.58 

83. 
3.58 

43. 
3.58 

125. 
3.58 

12, 
3.50 

11 I 
3.50 

5. 
3.50 

17. 
3.50 

16. 
3.58 

29. 
3.58 

45. 
3.58 

44. 
3.58 

9. 
3.58 

53 I 
3.58 

51. 
3.58 

14. 

3.58 

148. 
3.58 

57 I 

3.50 

204. 
3.58 

199. 
3.58 

98. 
3.58 

298. 
3.58 

27. 
3.50 

27. 
3.50 

12. 
3.50 

39. 
3.50 

37. 
3.58 

78. 
3.58 

115. 
3.58 

113. 
3.58 

24. 
3.58 

138. 
3.58 

136. 
3.58 

39. 

3,58 

149. 
3.58 

57. 
3.50 

205, 
3.58 

200. 
3.58 

99. 
3.58 

299, 
3.58 

27. 
3.50 

27. 
3.50 

13. 
3.50 

39, 
3.50 

37. 
3.58 

78. 
3.58 

115. 
3.58 

114. 
3.58 

24 a 

3.58 

138. 
3.58 

137. 
3.58 

39. 

3.58 

149. 
3.58 

58. 
3.50 

206. 
3.58 

201. 
3.58 

99. 
3.58 

300. 
3.58 

28. 
3.50 

27. 
3.50 

13. 
3.50 

39. 
3.50 

37 a 

3.58 

79. 
3.58 

116. 
3.58 

114. 
3.58 

25. 
3.58 

139. 
3.58 

137, 
3.58 

39. 

3.58 

150. 
3.58 

58. 
3.50 

207. 
3.58 

202. 
3.58 

100. 
3.58 

302. 
3.58 

28. 
3.50 

27, 
3.50 

13. 
3.50 

40. 
3.50 

37 * 
3.58 

79. 
3.58 

116. 
3.58 

115. 
3.58 

25. 
3.58 

140. 
3.58 

138. 
3.58 

40. 

3.58 

151. 
3.58 

59. 
3.50 

208. 
3.58 

204. 
3.58 

100. 
3.58 

304. 
3.58 

28. 
3.50 

27, 
3.50 

13. 
3.50 

40. 
3.50 

38. 
3.58 

80. 
3.58 

118. 
3.58 

116. 
3.58 

25. 
3.58 

141. 
3.58 

139. 
3.58 

40. 

3-58 

152. 
3.58 

59. 
3.50 

209. 
3.58 

204. 
3.58 

101. 
3.58 

305. 
3.58 

28. 
3.50 

27. 
3.50 

13. 
3.50 

40. 
3.50 

38. 
3.58 

80. 
3.58 

118. 
3.58 

117. 
3.58 

25. 
3.58 

142. 
3.58 

140. 
3.58 

40. 

3.58 

153. 
3.58 

59. 
3.50 

210. 
3.58 

206. 
3.58 

101. 
3.58 

307. 
3.58 

28. 
3.50 

27 
3.50 

13. 
3.50 

40. 
3.50 

38. 
3.58 

81. 
3.58 

119. 
3.58 

117. 
3.58 

25. 
3.58 

142. 
3.58 

141. 
3.58 

40. 

7 

~~ 

3.58 

- 154. 
3.58 

60. 
3.50 

212. 
3.58 

208. 
3.58 

102. 
3.58 

310. 
3.58 

28. 
3.50 

28. 
3.50 

13. 
3.50 

41. 
3.50 

38. 

- 

- 

- 

- 
7 

- 

7 

3.58 

82, 
3,58 

120. 
3.58 

119. 
3.58 

25. 

- 

- 
- 

5 
144. 
3.58 

142. 
3.58 

41. 

- 

- 



TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 

D2 -04 . 1 Fu)w 
T I E  

14. 
3.67 

39. 
3.67 

39. 
3.67 

39. 
3.67 

39. 
3.67 

40. 
3.67 

40. 
3.67 

40. 
3.67 

41. 
3.67 
7 ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COl!BIwED AT 

ROIITED To 

HYDROGRAPH AT 

ROUTED TO 

2 COWBINED AT 

mm 

H Y D R W H  AT 

2 COllBIwED AT 

ROUTED TO 

2 COlBINJB AT 

HYDROGRAPH AT 

HYDROH AT 

c1 

D2 

.03 1 Flow 
TIME 

14. 
3.67 

37. 
3.67 

37. 
3.67 

37. 
3.67 

38. 
3.67 

38. 
3.67 

\ 38. 
3.67 

38. 
3.67 

39 * 
3.67 
- 

.03 1 Fuyw 
TIME 

14. 
3.67 

37. 
3.67 

37. 
3.67 

37 a 

3.67 
38. 

3.67 
38. 

3.67 
38. 

3.67 
38. 

3.67 
39. 
3.67 

D2 .03 1 FLOW 
TIME 

14. 
3.67 

37. 
3.67 

37. 
3.67 

37. 
3.67 

38. 
3.67 

38, 
3.67 

38. 
3.67 

38. 
3.67 
- 39. 
3.67 

PT D2 .10 1 rn 
TIME 

42. 
3.67 

113. 
3.67 

113. 
3.67 

114. 
3.67 

115. 
3.67 

116. 
3.67 

116. 
3.67 

117. 
3.67 

118. 
3.67 
- 

A2-1 .10 1 Flow 
TIME 

41. 
3.67 

113. 
3.67 

113. 
3.67 

114. 
3.67 

115. 
3.67 

116. 
3.67 

116. 
3.67 

117. 
3.67 

118, 
3.67 
- 

45. 
3.58 

46. 
3.58 

A2 .03 1 FILA 
TIME 

20. 
3.58 

44. 
3.58 

44. 
3.58 

45. 
3.58 

45. 
3.58 

45. 
3,58 

46. 
3.58 
- 

A2-1 .03 1 FLOW 
TIME 

20. 
3.58 

44 I 

3.58 
44.  

3.58 
44 * 

3.58 
45. 

3.58 
45. 

3.58 
45. 

3.58 
45. 

3.58 
46. 

3.58 
- 

PT A2 .13 1 FLOW 
TIKE 

60. 
3.67 

152. 
3.67 

153. 
3.67 

154. 
3.67 

155. 
3.67 

156. 
3.67 

157. 
3.67 

158. 
3.67 

160. 
3,67 
- 

.13 1 FLOW 
TIME 

59, 
3.67 

153. 
3.67 

154. 
3.67 

155. 
3.67 

156, 
3.67 

156. 
3.67 

157. 
3.67 

159. 
3.67 
- Al 152. 

3.67 

Al .03 1 FLOW 
TIME 

21. 
3.58 

48. 
3.58 

48. 
3.58 

49. 
3.58 

49. 
3.58 
7 

47. 
3.58 

48. 
3.58 

48. 
3.58 

49. 
3.58 

P T A  .16 1 PUM 
TME 

78. 
3.67 

195. 
3.67 

196. 
3.67 

196. 
3.67 

198. 
3.67 

199. 
3.67 

200. 
3.67 

201, 
3.67 
- 204, 

3.67 

.16 1 FLOW 
TIME 

78. 
3.67 

194. 
3.67 

195. 
3.67 

196. 
3.67 

197. 
3.67 

199. 
3.67 

200. 
3.67 

201. 
3.67 
- 203. 

3,67 

330. 
3.58 

333. 
3.58 
L 
3.58 

336. 
3.58 

340. 
3.58 

P T C  -26 1 Fww 
m 

126. 
3.67 

325. 
3.58 

326. 
3.58 

328. 
3.58 

B& .03 1 aoW 
m 

23. 
3.58 

47 a 

3.58 
47. 

3.58 
47. 

3.58 
48. 

3.58 
48. 

3.58 
18. 

3.58 
48. 

3.58 
49. 

3.58 
- 

c2 .03 1 FLOW 
TIHE 

13 a 

3.58 
35. 

3.58 
35. 

3.58 
35. 

3.58 
35. 

3.58 
36. 

3.58 
36. 

3.58 
36. 

3.58 
1 
3.58 



, 

E 0.71 37.0 100 1.0 7.0 1600 3.3 5.6 

ES-I 0.84 10.5 100 1.0 4.7 1000 3.0 5.3 

ES-2 0.77 10.0 I00 1.0 5.9 950 2.1 4.4 

DEVELOPMENT SUMMERLIN VILLAGES I I 

4.8 1700 19 12 DROPOSE 

3.1 1100 16 8 PROPOSE 

3.6 1050 16 10 DROPOSE 

CALCULATED BY DBB DATE 1011 8/95 

EXISTING AND PROPOSED CONDITIONS 



DEVELOPMENT SUMMERLIN VILLAGE 11 

S U B-EASI N 

DATA 

CALCULATED BY DEB DATE 1011 8/95 

INITIAUOVERLAND 

TIME (Ti) 

TRAVEL TIME 

Ut)  

DESlG K AREA LENGTH SLOPE Ti 

AC FT % MIN 

(1) (2) (3) (4) (5) (6) 

F 0.79 40.7 100 1.0 5.6 

. .  . 
Tc CHECK FINAL REMARKS 

(URBANIZED BASINS) Tc 

L1 0.71 11.9 100 1.0 7.0 

L2 0.71 9.8 100 1.0 7.0 

1 .o 

J 

LENGTH SLOPE VEL. Tt TOTAL Tc=(U180)+10 

FT % FPS MIN LENGTH MIN MIN 

2000 2.5 4.8 6.9 2100 22 13 DROPOSED 

1050 1.5 3.8 4.6 1150 16 9 PROPOSEC 

~ ~ 

1300 3.0 5.3 4.1 1400 18 10 PROPOSED 

1300 2.7 5 0  4.3 1400 18 11 DROPOSEC 

1350 2.2 4.5 5.0 1450 18 12 DROPOSED 

1350 2.4 4.7 4.8 1450 18 12 DROPOSED 

1400 1.4 3.6 6.5 1500 18 14 ~ R O P O S E D  

1700 3.8 6.0 4.7 1800 20 12 PROPOSED 

1100 2.2 4.5 4.1 1200 17 11 DROPOSEC 

1200 4.2 6.2 3.2 1300 17 9 PROPOSEC 

1850 3.5 5.7 5.4 1950 21 11 DROPOSED 

700 2.9 5.2 2.2 800 14 10 PROPOSE 

' 

Ti = 1.8(1.1-K)LAl/2/SAl/3 Tc = Ti + Tt 



DEVELOPMENT SUMMERLIN VILLAGE 11 

CALCULATED BY DBB DATE 1011 8/95 

EXISTING AND PROPOSED CONDITIONS 

INITIAUOVERLAND SUB-BASIN TRAVEL TIME Tc CHECK FINAL REMARKS 

DESlG 

(1 1 
NP-2 

TIME (Ti) 

LENGTH SLOPE Ti 

FT % MIN 

(4) (5) (6) 

100 1.0 12.2 

0 

P 

(Tt) (URBANIZED BASINS) Tc 

LENGTH SLOPE VEL. Tt TOTAL Tc=(U180)+10 

FT % FPS MIN LENGTH MIN MIN 

(7) (8 )  (9) (10) (11) (12) (1 3) 

850 3.1 5.4 2.6 950 15 15 DROPOSED 

Q 

R 

DATA 

K 

(2) 

0.42 

0.79 

0.71 

0.71 

0.69 

0.86 

0.79 

0.79 

0.86 

0.79 

0.79 

0.71 

0.77 

0.77 

0.77 

ROW-I 

AREA 

AC 

(3) 

8.2 

23.6 

19.7 

33.7 

31.3 

31.5 

25.3 

23.4 

17.6 

26.0 

30.0 

31.9 

37.9 

22.2 

22.3 

S 

T 

TWAl 

U 

V 

W 

X 

Y 

Z 

Ti = 1.8(I.I-K)LA1/2/SAI/3 Tc = Ti + Tt 

--I 
E rn 
0 n 
0 
0 z 
0 rn 
Z 

2 4 
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F C
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R
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HEC-1 INPUT 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 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 

44 
45 
46 
47 
48 
49 
50 
51 

ID.. .... .I.. .... .2., .... .3 . .  .... .4.. .. ..A. .... .6.. .... .7.. . .,..E.. .... .9.. ... .lo 
fDIAW 

ID * ............................................................ * 
ID f :  SUHMEUIN VILLAGE 12 : *  
ID t :  PROPOSED CONDITONS : t  
ID * :  D. BIAmRD : *  

ID t f f t t t t f t t t t t t t t t t t f t f t t t t t i f t t t f t t t t t t t t t t t  !. 

ID 
ID 
ID 
ID 
ID 
ID 
ID . 
ID 
ID 
IT 
IO 
IN 
J R  

t :................. ......................................... : * 
* :  EJmRN PWloD - - - 10 & 100-Yrn : *  
t :  DISTRIBUTION- - - - 6-HOUR SDN3 : *  
* :  P R W  NO- - - - - 62012.0328 : *  
* :  PILEwIIE_ - - - - - VIL12.Hl : t  
f .  . '.. Dm.------- 6 /13 /95 : *  
t :  HODELED By- - - - - D. BUTCHFORD : *  
* :....a ..................................................... : * 
t t t f t t t f t f f t t t t t t t t t f f t t i t t t t t t t t t t t t t t t t  

3 0 0 300 
5 0 
5 0 0 

P W  .56 0.74 ,973 ,976 .98 ,986 ,988 ,992 1.00 

R Q Q  
KH 
Kw AREA 11.9 AC 
KH LENGTH 1700 FT 
KH SLOPE 2.1 % 
KH VELOCITY 4.43 FPS 
KN Ti 4.50 EN 
H l't 6.40 HIN 
KH ¶k 10.90 rn 
Kn CI 92 
BA ,018 
PB 3.15 
PC 0.000 ,0200 ,0570 ,0700 ,0870 ,1080 ,1240 .1300 ,1300 ,1300 
PC .1300 .1300 .1300 .1330 ,1400 ,1420 ,1480 .1580 .1720 ,1810 
PC ,1900 ,1970 ,1990 ,2000 ,2010 ,2040 ,2140 ,2290 ,2410 ,2490 
PC .2510 ,2560 .2700 ,2780 .2810 ,2830 .2950 ,3220 .3520 ,4090 
PC ,4990 ,5900 .7100 ,7440 ,7810 ,8120 ,8190 ,8350 ,8510 .E560 
PC ,8600 ,8680 ,8760 ,8880 ,9100 ,9260 ,9370 ,9500 ,9700 .9760 
PC .9820 ,9850 ,9870 ,9890 ,9900 .9930 ,9930 ,9940 ,9950 ,9980 
PC .9980 .9990 1.000 
LS 0 92 
UD ,109 

KK PP/oo 
H 
RX 975 .018 ,016 0 TRAP 40 0 

ROVI'E POINT QQ To POINT PP/W 

K K O O  
KH 
Kw BREA 35.3 AC 
H LENGTB 2400 FI' 
KH SLOPE 3.0 1 
KH VELOCITY 5.30 FPS 
KH Ti 5.60 HIN 
KH Tt 7.50 MN 



BEC-1 WPDT PAGE 2 

LINE 

52 
53 
54 
55 
56 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

70 
71 
72 

73 
74 
75 

76 
77 
78 
79 
80 
81 
12 
83 
14 
85 
86 
17 
18 

19 
90 
91 

92 
93 
94 

ID.......1.......2.. ..... 3... .... 4 ..... .. 5.......6 ..... .. 7... .... 8 ....... 9......10 
KH Tc 13.10 HIN 
KH CN 89.5 
BA ,055 
Ls 0 89.5 
UD ,131 

'2 

KK 
Kn 
KH 
KH 
KH 
KH 
KH 
KH 
KH 
KH 
BA 
Ls 
DD 

PP 

AREA 
IIENGTR 
SLOPE 

vM)cITY 
Ti 
Tt 
Tc 
a 

0 92 
,034 

,087 

21.6 AC 
1400 FT 
3.3 1 
5.56 FPS 
4.50 MN 
4.20 HIN 
8.70 KIN 
92 

KK PP/W 
KH 
HC 3 

COKBINE POINT RR, PP, AND QQ AT POINT PP\OO 

K K K K  
KH 
RK 1125 .022 ,016 0 TRAP 60 0 

ROGTE POINT PP/oO TO POINT KK 

KK 

AREA 
LENGTH 
SLOPE 

m m  
Ti 
n 
Tc 
CN 

0 89.5 
,014 

,116 

21.5 AC 
2100 FT 
3.6 1 
5.11 FPS 
5.60 MN 
6.00 HIN 
11.60 MN 
89.5 

K K K K  
KH 
HC 2 

COHBINE POINT KK AND POINT PP/N AT POINT Kg 

KK I1 
KH 
RK 600 ,022 .016 '0 TRAP 60 0 

ROUTE POINT KK "0 POINT. I1 



IIEC-1 INPUT PAGE 3 

LINE 

95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 

108 
109 
110 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

ID ....... 1.......2.......3.. ..... 4 .... ... 5.. ..... 6.. ..... 7.......8.......9,.....10 
KK BB 
KH 
H 
KH 
KM 
Ku 
KH 
KH 
H 
KH 
BA 0.136 
Ls 0 95 
UD 0.418 

!. 
AREA 87.2 AC 

LENGTH 2400 FT 
SLOPE 2.0 z 

m 1 T Y  4.33 FFS 
Ti 4.25 MIN 
n 37.58 WIN 
Tc 41.8 HIN 
CN 95 

K R I I H  
H 
RK 200 .01 ,016 0 CIRC 

ROUTE POINT BB TO POINT EE 

KK 
KH 
Q 
KH 
KK 
Ku 
KH 
Ku 
KH 
KM 
BA 
Ls 
UD 

m 

AREA 
LENGTE 
SLOPE 

VELXITY 
Ti 
n 
Tc 
CN 

0 92 
.025 

,120 

16.1 AC 
1700 FT 
1.7 8 
3.99 FPS 
4.96 HH 
7.10 HIh' 
12.06 HH 

92 

KK I1 
KH 
RK 300 .01 ,016 0 TRAP 

ROUTE POINT B TU POINT I1 

I1 

AREA 
mm 
SLOPE 

VlUCITY 
Ti 
n 
Tc 
cn 

0 92 
,026 

,108 

16.5 AC 
1600 Fl' 
1.9 b 
4.22 FPS 
4.50 KIN 
6.30 EN 
10.80 MIN 

92 

12 0 

40 0 



HEC-1 WPDT PAGE 4 

143 
144 
145 

146 
147 
148 

149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 

162 
163 
164 

165 
166 
167 

168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 

181 
182 
183 
184 
185 
186 
187 
188 
189 
190 

ID ...... .1..... .. 2.......3,. .... .a,.. .... 5.. ..... 6... .... 7.......8. ..... ,9..,...10 

': KK I1 
IM 
€IC 3 

WIHE POINT 11, POINT KK, AND POINT HH AT POINT I1 

KK JJ 
KH 
RK 200 ,005 .016 0 CIRC 72 0 

ROUTE POINT I1 TO POINT JJ 

JJ 

AREA 
LENGTE 
SLOPE 

mITI 
Ti 
Tt 
Tc 
a 

0 92 
,020 

,108 

13.3 AC ..= 
800 FT 
3.1 % 
5.39 FPS 
4.50 MIN 
6.30 HIN 
10.80 MIN 

92 

KK JJ 
KH 
BC 2 

CONIINE WIHT JJ AND POI NT 11 AT POIHT JJ 

KK JJ 
KH 
RK 200 .005 ,016 0 CIRC 72 0 

ROUPE POINT JJ To POINT A 

KK 
KH 
KH 
KH 
KH 
Kn 
KH 
KH 
KH 
KH 

FF 

AREA 
mm 
SLOPE 

VIlLOCITY 
Ti 
Tt 
Tc 
a 

0 95 
,01 

,117 

GG 

AREA 
LENGTE 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

6.7 AC 
870 PT 
1.4 1 
3.62 PPS 
6.15 MIN 
5.19 KIN 

ll.73 HIH 
95 

9.7 AC 
900 FT 
1.3 % 
3.49 FPS 
5.67 KIN 
5.53 m 

11.20 HIN 
95 



HEC-1 INPUT PAGE 5 

LINE 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 

213 
214 
215 

216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

229 
230 
231 

232 
233 
234 
235 
236 
231 
238 

ID.. . . . . .1.. . . . . .2.. . . . . .3., . . . . .4.. . . . . .5., . . . , .6.. . . . . .7.. . . . . .8.. . , . . .9.. . . . .10 
BA ,015 
Ls 0 95 
OD ,112 

KK PF/GG 
Kn 
HC 2 

CONBWE POINT FF AND POINT GG 

KK E1 
H RODTE POINT FF/GG POINT BB 
RK 525 ,015 ,016 0 TRAP 95 0 

KK 
Kw 
KM 
H 
KM 
KM 
KM 
KM 
KM 
H 
BA 
Ls 
OD 

NN2 

AREA 
mm 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CH 

0 89.5 
.022 

,111 

14.2 AC 
1300 FT 
1.5 1 

3.8 FPS 
5.6 WI 
5.7 MIN 

11.1 m 
89.5 

K K M  
Kn 
RK 750 ,005 ,016 0 TRAP 78 0 

ROUTE POINT NN2 M Porn HH 

KK 
H 
KM 
H 
Kn 
H 
KH 
KM 
gn 
KM 
BA 
Ls 
m, 

Hn 

ARE?i 
LENGTH 
SLOPE 

vIwm 
Ti 
n 
Tc 
CN 

0 89.5 
.047 

.131 

29.8 AC 
2150 FT 
2.5 b 

4.84 FPS 
5.60 HIN 
7.50 MH 

13.10 MN 
89.5 

K K n H  
KM 
HC 2 

mINE POINT HH BND POINT NN2 

K K L U  
H 
Kw AREI 27.0 AC 
H LENGTE 1600 FT 
KM SLOPE 1.6 1 
H VEuIcITY 4.00 FPS 
KH Ti 5.60 HN 



HEC-1 INPUT PAGE 6 

LINE ID., . . , . ,1.. , , , . .2.. . , , . .3 . .  , . , . ,4.. , , , .5.. , . , . .6., , , . , .7., . . . . .8.. . . a .9.. .lo 

239 KH Tt 6.70 KIN 
240 KM Tc 12.30 MN 
241 KH CN 89.5 
242 BA ,042 
243 Ls o 89.5 
244 UD ,123 

245 KK E 2  
246 KH ROm POINT U 2  TO POINT EE2 
241 K 525 ,025 .016 0 TRAP 78 0 

248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 . KK 
262 Kn 
263 EC 

264 KK 
265 KM 
266 KM 
267 KH 
268 KH 
269 XH 
270 KH 
271 Kn 
272 KH 
273 KH 
274 BA 
275 Is 
276 OD 

EE2 

AREA 
mm 

SLOPE 
W I f l  

Ti 
n 
Tc 
CN 

0 89.5 
,020 

,108 

13.3 AC 
1300 FT 
1.9 1 
4.20 FPS 
5.60 HIN 
5.20 HIN 
10.80 HIN 
89,5 

EE2 
CONBINE POINT u2 AND PODIT E 2  AT POINT EE2 
2 

DD2 

AREA 8.5 AC 
LWGTIl 900 FT 
SLOPE 1.6 % 

vEu)cITY 3.90 PPS 
Ti 4.96 MH 
Tt 3.80 lIlll 
Tc 8.76 MN 
QI 89.5 

,014 

,088 
0 89.5 

277 KK cc2 
278 Kn ROUTE POINT DD2 TO POINT CC2 
279 RK 865 ,024 ,016 0 !l'RAP 78 0 

280 

283 

281 
282 

284 
215 
286 
287 

KK cc2 
IM 
KM AREA 12.1 AC 
KH mm 1300 FT 
KH SLOPE 2.3 % 
KM vEL(xIITI 4.61 FPS 
KM Ti 5.60 MN 
KM Tt 4.70 MN 

,. 



m - 1  INPUT PAGE 7 

m 
288 
289 
290 
291 
292 

293 
294 
295 

296 
297 
298 

299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 

312 
313 
314 

315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
3 25 
326 
327 

328 
329 
330 
331 
332 
333 
334 
335 
336 

ID..# 

KH 
KH 
BA 
Ls 
UD 

KK 
KH 
BC 

KK 
KH 
RK 

KK 
KH 
KH 
KH 
KH 
KH 
KH 
Kw 
KH 
KH 
BA 
Ls 
[ID 

KR 
KH 
HC 

KK 
KH 
KH 
KH 
KH 
Kn 
KH 
KH 
KH 
Kn 
BA 
Ls 
UD 

KK 
KH 
KH 
KH 
KH 
Kn 
KH 
KH 
KH 

I .... l... .... 2. ...... 3.......4 ....... 5.......6... .... 7 ....... 8.......9......10 
Tc 10.30 Dl 
CN 89.5 

,019 

.lo3 
0 89.5 

cc2 
COMBINI POINT DD2 AND POINT CC2 AT POINT CC2 
2 

BB2 

1275 ,023 .016 0 'I" 78 0 
ROm POINT CC2 M POINT BB2 

BB2 

AREB 
LENGTE 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
,025 

.lo3 

15.7 AC 
1300 R 
2.3 1 
4.60 FPS 
5.60 KIN 
4,70 HIN 

10.33 KIN 
89.5 

BB2 
CCMBINE POINT BB2 AND POINT CC2 AT POINT BB2 
2 

AREA 
LENm 
SLOPE 

m m  
T i  
Tt 
Tc 
CN 

0 89.5 
,024 

,103 

15.3 AC 
1200 FT 
2.0 0 
4.30 FPS 
5.60 MN 
4.70 HIN 

10.30 HIN 
89.5 

LLl 

AREA 11.5 AC 
LENGTE 1300 FT 
SLOPE 2.7 % 

V0KITY 4.93 FPS 
Ti 5.60 KIN 
Tt 4.30 HIN 
Tc 9.90 KIN 



BEE-1 INPUT PAGE 8 

L I W  E 

337 
338 
339 
340 

341 
342 

343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 

356 
357 

358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 

371 
372 

373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 

ID. ...... I... , . ..2.. ... ''3, ...... 4 ....... 5 . . .  .... 6.... . . .7... . . . .8. .... . .9. .... .lo 
KH CN 86 
BA ,018 
Ls 0 86 
m ,099 

KK LIll COHBINE To SATISFY E-1 HODEL REQ 
EC 3 

KK 
KH 
KH 
KH 
KH 
KH 
KH 
KH 
KH 
KH 
BA 
Is 
UD 

m 
AREA 

IJENGTE 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
.020 

.lo3 

13.3 AC 
1300 FT 
2.3 0 
4.60 FPS 
5.60 HIN 
4.67 WIN 

10.27 HIN 
89.5 

KK 
EC 2 

COMBINE M SATISFY EX-1 HODEL REQ 

KK 
KH 
RH 
KH 
RH 
Kil 
KH 
KH 
KK 
Kil 
BA 
Ls 
UD 

DDI 

AREA 
LENm 
SLOPE 

VELOCITY 
Ti 
Tt 
Tc 
CN 

0 89.5 
,018 

,105 

11.3 AC 
1150 FT 
1.3 % 
3.5 PPS 
4.96 HIN 
5.50 HIN 
10.46 HIN 
89.5 

KK DD1 COMBINE M SATISPY JiEC-1 HODEL REQ 
EC 2 

KK 
KH 
KH 
WI 
RH 
Kil 
RH 
Kil 
KH 
RH 
EA 
Is 
UD 

CCl 

AREA 
LENm 
SLOPE 

VEUXITY 
Ti 
Tt 
R: 
CN 

0 89.5 
,017 

,083 

11 AC 
900 FT 
3.3 % 
5.6 PPS 
5.6 HIN 
2.7 KIN 
8.30 HIN 
89.5 



EEC-1 INPUT PAGE 9 

LINE 

386 
387 

388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 

401 
402 

403 
404 
405 
406 
407 
408 
409 
410 
411 
112 
413 
414 
415 

416 
417 

418 
419 
420 
121 
422 
423 
424 
425 
426 
427 
428 
4 29 
430 

ID....... l.... . . .2... . . , .3... ,.. .4. ...... 5.. . .,. 6... . . . .7... . .. .8 ..... . .9. .... .lo 

XK 
EC 2 

COHBZNE To SATISFY HEC-1 XODEL REQ 

KK 
KH 
KK 
KH 
KY 
Kn 
KH 
H 
KH 
KH 
EA 
Ls 
UD 

BBI 

AREA 
LWGTH 
SLOPE 

VEIXITY 
Ti 
!rt 
Tc 
CN 

0 8 9 - 5  
,010 

,087 

6.8 AC 
1000 FT 
3.0 8 
5.3 PPS 
5.6 MIN 
3.1 HN 
8.7 MIN 
89.5 

Kx 
HC 2 

WINE TO SATISFY HEC-1 MODEL REQ 

AA 

AREA 
mm 
SLOPE 

VELXITY 
Ti 
n 
Tc 
CN 

0 95 
,147 

,152 

94.3 AC 
3000 FT 
2.3 % 
4.64 FPS 
4.30 HIN 
10.90 HIN 
15.20 KIN 

95 

KK 
EC 2 

COHBIHE 'Ill SFTISFY KEC-1 XODEL RQ 

KK WBI 
m 
KH 
Kn 
KH 
Kn 
KK 
KH 
KK 
KH 
BA 0.016 
Ls 0 95 
UD 0.184 

BREB 
LENGTH 
SLOPE 

WIICITY 
Ti 
n 
Tc 
CN 

10.30 AC 
3200 FT 
2.0 0 
3.5 m 
3.2 MN 
15.20 MIN 
18.40 KIN 
95. 



LINE 

431 
432 

433 
434 
435 
436 
437 
430 
439 
440 
441 
442 
443 
444 
445 

446 
447 

440 
449 
450 
451 
452 
453 
454 
455 
456 
451 
458 
459 
460 

461 
462 

463 
464 
465 
466 
467 
468 
469 
470 
471 
412 
473 
474 
475 

m-1 INPUT 

ID ....... 1.. . , . . .2... . . . .3.......4...... .5 ....... 6..... .. 7..... . .E. .... . .9 .... I .10 

KK 
HC 2 

COBINE "0 SBTSIFY BEC-1 MODEL REQ 

K K C  
KN 
Kw 
KK 
KM 
KH 
KK 
H 
KK 
Kn 
BA 0.108 
Ls 0 95 
UD 0.341 

KK 
HC 2 

OHBINE TO SATSIFY EEC-1 REQ 

K K D  
KH 
KK 
KK 
KM 
KM 
KN 
Kn 
KN 
KH 
BA 0.072 
Ls 0 95 
Ull 0.245 

hREA 
mm 
SLOPE 

VELOCITY 
Ti 
n 
Tc 
CN 

68.9 AC 
7500 FT 
2,o t 
4.33 FPS 
4.25 HIN 
29.88 HIN 
34.1 KIN 
95 

45.9 AC 
5000 PT 
2.0 8 
4,33 FPS 
4.25 HIN 
20.25 lIIN 

24.50 HIN 
95 

HC 2 

R X E  
KM 
KLI 
Kn 
KH 
KH 
KK 
H 
Kw 
Kll 
BA 0.033 
Is 0 
UD 0.141 

95 

AREA 21.1 
LENGTE 2300 
SUPE 2.0 

VELlXITy 4.33 
Ti 4.25 
Tt 9.85 
Tc 14.10 
CN 95 

AC 
FT 
1 

FPS 
MN 
HIN 
m 

PAGE 10 



E-1 INPUT 

LINE ID.. . . . . .1.. . . . . .2.. . . . . . 3 . .  . . . . .4... . . . .5.. . . . . .6.. . . . . .7.. . . . . .8.. . . . . .9.. . . . .lo 

416 . KK COHBIHE m SBTSIFY E-1 REQ 
417 EC 2 
418 ez 

PAa 11 



SCHEMATIC DIAGRAM OF STREAM NEIWORK 
INPUT 

-YE 

NO. 

19 

41 

44 

51 

70 

73 

76 

89 

92 

95 

108 

111 

124 

127 

130 

143 

146 

149 

(V) ROUTING (->) DIVERSION OR PUMP FLN 

PQ 

PP/# 

V 
V 

00 

PP 

PP/#., ...................... 
V 
V 

KK 

KK 

KK........ .... 
V 
V 
I1 

I1 ........................ 
V 
V 

JJ 

BB 
V 
V 

88 

HE 

88 ............ 
V 
V 
I1 

I1 

JJ 



162 

25 

168 

iai 

194 

197 

200 

213 

216 

729 

232 

245 

248 

261 

264 

277 

280 

293 

196 

299 

JJ.. .......... 
V 
V 

JJ 

FP 

GG 

FF/GG.. .......... 
V 
V 
BB 

M 2  
V 
V 

IIM 

HH 

nn ............ 
LL2 
V 
V 
E2 

.. E2 

E2............ 

DD2 
V 
V 

CC2 

cc2 

c c 2 . .  .......... 
V 
V 

BB2 

BB2 



312 

-5 

328 

341 

343 

356 

358 

371 

373 

386 

388 

401 

403 

416 

418 

431 

433 

446 

. t8  

461 

BB2.. .......... 

NNl 

LL1 

LLL........... ............. 

EEI 

............ 
DD1 

DDl...... ...... 

cc1 

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

BB1 

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

............ 
WAL . 

............ 
C 

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

D 

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



463 

'16 

(***) RUNOFF ALSO COHE'UW AT TEIS LOCATION 
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.56 .74 .97 -98 .98 .99 .99 .99 1.00 

*** FDKRUT WARNING TIHE !%P CALCUIATION FhILEo TO CONVERGE. STABILITY P R O M  HAY RESULT 

!. *** FDKRUT WARNIh’G TlKE STEP CALCULATION FWED lU CONVERGE. STABILITY PROBLMS HAY RESULT 

*** FDKRUT WARNING TUIE STEP CALCULATION FAILED TO CONVERGE. STABILITY P R O B L 0 6  HAY RESULT 

*** FDKRUT NARNING TME STEP CllLCoLBTION FAILED To CONVWGE. STABILITY PROBLBls HAY RESULT 
, 

*** FDKRUT WARNING TME STEP (XCUUTION FbILED TO CONVERGE. STABILITY PROBLElIs HAY RESULT 

*** FDKRIJT WARNING TIHE STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLBIS HAY RESULT 

*** FDKRUT WARNING TME STEP CBlCmATION FAILED TO CONVERGE, STABILITY P R O B W  MAY RESULT 

*** FDKRUT MRNING TIME STEP CALCULATION FAILED TO CONVERGE. STABUITY PROBUNS HAY RESULT 

*** FDKRDT WARNING TUIE STEP CALCULATION FAUED TO CONVERGE. STABILITY P R O B W  HAY RESULT 

*** FDKRDT HARNING !ilB STEP CALCUUTION FBaED TO (XWERGE. STABUITY PROBLW MAY RESULT 

*** FDKRljl’ HARNING TME STEP CAUXATIOH FAILK0 lU CWERGlL WILI’IY PRaBLEKS MAY RESULT 

*** FDKRDT RARNDG TME STEP CALCULATION FAILH) lU coNvwcE. !iTABILITY PROW MAY RESULT 

*** FDRDT WARNING TIlIE STEP CACCULATION FAILED M CONVERGE. STABILITY PROBLElIs MAY RESULT 

*** FDKRUT HARKING TIHE STEP CALCUWION FAILED To CONVWGB. STABILITY PROBLBB HAY RESULT 

*** FDKRUT WARNING TME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEHS MY RESULT 



PEAK FUR MID STAGE (EHWF-PHIIOD) SUMRY FOR HULTIPU PM-RATIO ECONOXIC COPUTATIONS 

TIME To PEAK IN HOURS 
FLOWS IN CWIC FEET PER SECOND, AREA IN SQUARE NILES 

OPERATION STATION 

HYDROGRAPR AT 

ROUTED To 

HYDRCGRAPH AT 

HYDROGRAPH AT 

3 CoHBINEI AT 

RODTED To 

1 W H  AT 

2 WINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED To 

HYDRCGRAPE AT 

2 c(HIBIKED AT 

ROVI'EU M 

SYDROGRAPH AT 

3 (XIIIBINH) AT 

ROUTED TO 

PQ 

PP/N 

00 

PP 

PP/W 

KK 

KK 

RK 

I1 

BB 

88 

BH 

HE 

I1 

I1 

I1 

JJ 

EREA PLliH 

.02 1 m 
TIME 

.02 1 FLOW 
m 

.05 1 FLOW 
TIKE 

.03 1 FLOW 
m 

.11 1 FLOW 
TIKE 

e 1 1  1 FLOW 
TIHFI 

.03 1 PLOW 
TIME 

.I4 3 FLOW 
m 

.14 1 !'LON 
TIME 

.l4 1 FLOW 
m 

.14 1 FUJW 
m 

.03 1 FLOW 
m 

.16 1 FLN 
TIKE 

.16 1 FLOW 
TIHE 

.03 1 FLOW 
TIKE 

.33 1 m 
TIMi? 

.33 1 FLOW 

!. 
RATIOS APPLIED 'N PRECIPITATION 

RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9 
.56 .74 .97 .98 .98 ,99 .99 .99 1.00 

18. 26. 36. 36. 36. 36, 37. 37. 37. 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

17. 25, 35. 35. 35. 35. 36. 36. 36. 
3 6 0  3.55 3.55 3.55 3.55 3.55 3.55 3.55 3,55 

44. 66. 97. 97. 98. 98. 99. 99. 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

34. 50. 69. 70. 70. 71. 71. 71. 12. 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

94. 141. 201. 202. 203. 204. 205. 206. 208. 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

91. 137. 197. 198. 199. 200. 201. 202. 204. 
3.55 3.55 3255 3.55 3.55 3,55 3.55 3.55 3*55 

28. 43, 62, 62. 63. 63. 63. 64. 64. 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

119. 180. 259. 260. 261. 264. 264. 266. -2% 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

116. 176. 256. 257. 258. 260. 261. 262. 265, 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

91. 128. 175. 175. 176. 177. 178, 178, 
3.85 3,85 3.85 3.85 3.85 3.85 3.85 3.85 3.05 

91. 128. 175. 175. 176. 177. 178. 178, 180. 
3.85 3.85 3.85 3.85 3.85 3.85 3.85 3.85 3.85 

24. 35. 19. 49. 49. 50. 50. 50. 50. 
3.55 3.55 3.55. 3.55 3.55 3.55 3.55 3.55 3.55 

101. 142. 195, 195. 196. 198. 198. _199, 201, 
3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 

101. 142. 194. 195. 196. 197. 198. 199. 200. 
3.80 3.80 3.80 3,80 3.80 3.80 3.80 3.80 3.80 

25. 37, 52. 52. 52. 53. 53. 53. A 
3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

221. 322. 456. 457. 460. (63. 465. 467. 472. 
3.60 3.60 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

220. 322. 454. 456. 458. 462. 463. 465. 470. 



TIWE 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

41. 41. 
3.55 3.55 

HYDRCGRAPE AT 

2 CONBIWED AT 

RODTED To 

HYDROGRAPE AT 

EYDRCGRAPB AT 

2 COHBINED AT 

ROUTED M 

HYDROGRAPH AT 

ROUTED M 

XOGRAPB AT 

2 COHBINED AT 

HYDROGRAPH AT 

RODTED TU 

HYDROGRAPH AT 

2 COHBINED AT 

H Y D R W E  AT 

ROUED M 

iIYDROGRAPH AT 

2 COHBINED AT 

ROUTEXI TfJ 

JJ 

JJ 

JJ 

PF 

GG 

PF/GG 

BB 

NN2 

)IH 

HH 

HK 

LL2 

€32 

E 2  

F32 

DD2 

cc2 

c c 2  

cc2  

BB2 

.02 1 FLOW 
TIME 

20 * 
3.55 

28. 
3.55 

40, 
3.55 

40. 
3.55 

40. 41. 
3.55 3.55 

41. 
3.55 

498. 502, 
3.55 3.55 
- 503. I. , 3 2 3  

506, 511. 
3.55 3.55 

.35 1 FLOW 
TIME 

238. 
3.60 

347. 
3.60 

494. 
3.55 

496. 
3.55 

492. 
3.55 

494. 
3.55 

496. 500. 
3.55 3.55 

502. 
3.55 

504. 509. 
3.55 3.55 

.35 1 FLOW 
TIHE 

231. 
3.60 

347. 
3,60 

11. 
3.55 

16, 
3.55 

21. 
3.55 

21. 
3.55 

21. 21. 
3.55 3.55 

22. 
3.55 

22. _22. 
3.55 3.55 

.01 1 FLOW 
TIHE 

17. 
3.55 

24. 
3-55 

32. 
3.55 

32. 
3.55 

32. 32. 
3.55 3.55 

33. 
3.55 

33. 33, 
3.55 3.55 

.01 1 FLOW 
TIME 

,02 1 FLOW 
TIHE 

28. 
3.55 

39. 
3.55 

53 I 
3.55 

53 
3.55 

54. 54. 
3.55 3.55 

54. 
3.55 

54. 55, 
3.55 3.55 

53. 511. 
3.55 3.55 

.02 1 FLOW 
TIHE 

27. 
3.55 

38. 
3.55 

52. 
3.55 

52. 
3.55 

53. 53. 
3.55 3.55 

53 
3.55 

41. 
3.55 

42. 42, 
3.55 3.55 

-02  1 FLOW 
TME 

18. 
3.55 

28. 
3.55 

41. 
3.55 

41. 
3.55 

41. 41. 
3.55 3.55 

.02 1 PLOW 
TIHE 

18. 
3.60 

21. 
3,60 

39 * 
3.60 

39. 
3.60 

39, 40. 
3.60 3.60 

40. 
3.60 

40. 41. 
3.60 3.60 

.05 1 PLOW 
TIHE 

31. 
3.55 

51. 
3.55 

83. 
3.55 

83. 
3.55 

83. 84. 
3.55 3.55 

84. 
3.55 

85. 86. 
3.55 3.55 

_I_ 

.07 1 FLOW 
TME 

54. 
3.60 

83. 
3.55 

121. 
3.55 

122. 
3.55 

122. 123. 
3.55 3.55 

124. 
3.55 

124. 126. 
3.55 3.55 

.04 1 FLOW 
m 

34. 
3.55 

52. 
3.55 

75. 
3.55 

76. 
3.55 

76. 77. 
3.55 3.55 

77. 
3.55 

77. 78. 
3.55 3.55 

.04 1 mMJ 
TIHE 

33. 
3.55 

51. 
3.55 

74. 
3.55 

74. 
3.55 

75. 75. 
3.55 3.55 

75 I 
3.55 

76. 11, 
3.55 3.55 

.02 1 m 
m 

17. 
3.55 

26. 
3.55 

37. 
3.55 

37. 
3.55 

37. 38. 
3.55 3.55 

38. 
3.55 

38. 38. 
3.55 3.55 

'06 1 FLCW 
TIME 

50. 
3.55 

76. 
3.55 

111. 
3.55 

112. 
3.55 

112. 113, 
3.55 3.55 

113. 
3.55 

114. 115. 
3.55 3.55 
- 

.01 1 FLOW 
TIME 

12. 
3.55 

19 I 
3.50 

27. 
3.50 

27. 
3.50 

21. 21. 
3.50 3.50 

27. 
3.50 

28. - 2 L  
3.50 3.50 

21. 
3.55 3.55 

.01 1 FLOW 
TIME 

12 I 

3.55 
19 * 

3.55 
27. 

3.55 
27. 

3.55 
27. 27. 

3.55 3.55 
21. 

3.55 

36. 
3.55 

36. 36. 
3.55 3.55 

36. 
3.55 

36. 31. 
3.55 3.55 

.02 1 FLOW 
TME 

16. 
3.55 

25. 
3.55 

36. 
3.55 

63. 63. 
3.55 3.55 

64. 
3.55 

64. 65. 
3.55 3.55 

.03 1 FLOW 
TIME 

28. 
3.55 

43 
3.55 

62. 
3.55 

63. 
3.55 

.03 1 FUN 28. 42. 60. 60. 60. 61. 61. 61. 62. 



TME 

HYDRWH AT BB2 .03 1 PUWJ 
TIKE 

2 COiMEtl AT BB2 ,06 1 FLOW 
TIME 

H Y D R O H A T  NN1 .02 1 FIN 
TIME 

E Y D R W H A T  IL1 .02 1 FLOW 
TIME 

3 WINEDAT LL1 .10 1 FLOW 
TME 

HMlRoclRApH AT EE1 .02 1 FLOW 
TIHE 

2 CONBINED AT .12 1 FLOW 
TIKE 

E Y D R W H  AT DD1 .02 1 FLOW 
T r n  

2 CONBINED AT DDl .14 1 PLOW 
m 

I R W E  AT . CCl .02 1 FILM 
TIHE 

2 COMBINED AT 

E Y D R W H  AT 

2 COMBINED AT 

HyDRorJuH AT 

2 COHBIHED AT 

HYDROGRAPH AT 

2 COMBIWED AT 

HYDRWE AT 

2 CONBIWH) AT 

HYDROGRAPH AT 

.15 1 FLOW 
m 

BB1 .01 1 m 
TIHE 

.16 1 FLOW 
TIME 

AA .15 1 FLOW 
TIHE 

.31 1 FLOW 
m 

BUBI .02 1 m 
m 

.33 1 FLOW 
TME 

C -11 1 FLOH 
TIME 

.44 1 FLOW 
TIKE 

D .07 1 PLOW 

3.60 

21. 
3.55 

47. 
3.55 

21. 
3,55 

12. 
3.55 

80. 
3.55 

17, 
3.55 

97. 
3.55 

15. 
3.55 

113. 
3.55 

15. 
3.55 

127, 
3.55 

9. 
3.55 

136. 
3.55 

150. 
3.55 

286. 
3.55 

16. 
3.60 

301. 
3.55 

81. 
3.75 

356. 
3.55 

63 

3.60 

32. 
3.55 

13 4 

3.55 

31. 
3.55 

20. 
3.55 

124. 
3.55 

26. 
3.55 

150. 
3.55 

23. 
3.55 

173. 
3.55 

22. 
3.55 

195. 
3.55 

13. 
3.55 

209. 
3.55 

210. 
3.55 

418. 
3.55 

22. 
3.60 

439. 
3.55 

113. 
3.75 

517, 
3.55 

88. 

3.55 

47. 
3.55 

107. 
3.55 

45. 
3.55 

30. 
3.55 

182. 
3.55 

37. 
3.55 

219. 
3.55 

34 a 

3.55 

253. 
3.55 

32, 
3.50 

285. 
3.55 

19 I 
3.55 

304. 
3.55 

287. 
3.55 

591. 
3.55 

30. 
3.60 

619. 
3.55 

154. 
3.75 

727. 
3.55 

120. 

3.55 

47. 
3.55 

107, 
3.55 

45. 
3.55 

30. 
3.55 

182. 
3.55 

38. 
3.55 

220. 
3.55 

34. 
3.55 

254. 
3.55 

33. 
3.50 

286. 
3.55 

19. 
3.55 

305. 
3.55 

288. 
3.55 

593. 
3.55 

30. 
3.60 

621. 
3.55 

155. 
3.75 

730. 
3.55 

120. 

3.55 

47. 
3.55 

108. 
3.55 

45. 
3.55 

30. 
3.55 

183. 
3.55 

38. 
3.55 

221. 
3.55 

34. 
3.55 

255. 
3.55 

33. 
3.50 

288. 
3.55 

19, 
3.55 

307. 
3.55 

289. 
3.55 

596. 
3.55 

30. 
3.60 

624, 
3.55 

156. 
3.75 

733. 
3.55 

121. 

3.55 

48. 
3.55 

108. 
3.55 

46. 
3,55 

31. 
3.55 

185. 
3.55 

38. 
3.55 

223, 
3.55 

34. 
3.55 

257. 
3.55 

33. 
3.50 

290. 
3.55 

19. 
3.55 

309. 
3.55 

291. 
3.55 

600. 
3.55 

30. 
3.60 

629. 
3.55 

157, 
3.75 

739. 
3.55 

121. 

3.55 

48. 
3.55 

109. 
1.3.55 

46. 
3.55 

31. 
3.55 

185. 
3.55 

38. 
3.55 

224. 
3.55 

34 
3.55 

258. 
3.55 

33. 
3.50 

291. 
3.55 

19. 
3.55 

310. 
3.55 

291. 
3.55 

_602. 
3.55 

30. 
3.60 

631. 
3.55 

157. 
3.75 

741. 
3.55 

122. 

3.55 

48. 
3.55 

109. 
3.55 

46. 
3.55 

31. 
3.55 

186. 
3.55 

38, 
3.55 

225. 
3.55 

34. 
3.55 

259. 
3.55 

33. 

3.55 

A 
3.55 

JL 
3.55 ' 

I'l. 
3.55 

A 31 
3.55 

188. 
3.55 

A 
3.55 

227. 
3.55 

35. 
3.55 

262. 
3,55 

34. 

- 

7 

3.50 3.50 

295. 
3.55 3.55 

20. UL 
3,55 3.55 

312. 315. 
3.55 3.55 

293. 295. 
3.55 3.55 

605. 611, 
3.55 3.55 

30. & 

- 
- 

3.60 3.60 

634. 640. 
3.55 3.55 

158. 
3.75 3,75 

744. 751. 
3.55 3.55 

122. 123. 



m 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 

2 COMBJMD AT .51 1 411. 593. 831. 834. 838. 844, 846. 850. 858. 
m 3.60 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 

HYDRWH AT E .03 1 FIJM 35. 49. 66. 66. 67. 67, 67. 68. 4& 
TIHE 3,55 3.55 3.55 3.55 3.55 3.55 \; 3.55 3.55 3.55 

2 COHBIHED AT .54 1 FLDW 445. 641. 897. 900. 905. 911. 913. 918. 927. 
m 3.60 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3,55 

F 



DEVELOPMENT SUMMERLIN VILLAGE 12 

CALCULATED BY DEB DATE 1011 8/95 

EXISTING AND PROPOSED CONDITIONS 

SUB-BASIN 

DATA 

INITIAUOVERLAND TRAVEL TIME Tc CHECK FINAL REMARKS 

TIME (Ti) (Tt) (URBANIZED BASINS) Tc 

DESlG K AREA 

AC 

(1) (2) (3) 

AA 086 943 

BB1 079 6 8  

882 079 157 

CC1 079 110 

CC2 079 121 

DD1 082 113 

DD2 082 8 5  

EE1 079 133 

EE2 079 181 

FF 082 6 7  

GG 082  9 7  

HH 082 161 

I I  082 165 

JJ 082 133 

KK 079 215 

--I z rn 
0 n 
0 
0 z 
0 rn z 
--I 

-4 
F 

LENGTH SLOPE Ti LENGTH SLOPE VEL Tt TOTAL Tc=(U180)+10 

FT % MIN FT % FPS MIN LENGTH MIN MIN 

(4) (5) (6) (7) (8) (9) (10) (11) (12) (1 3) 

100 1 0  4 3  3000 2 3  4 6  109 3100 27 15 DROPOSED 

100 1 0  5 6  1000 3 0  5 3  3 1  1100 16 9 PROPOSED 

100 1 0  5 6  1300 2 3  4 6  47  1400 18 10 DROPOSEC 

100 1 0  5 6  900 3 3  5 6  27  1000 16 8 3ROPOSED 

100 1 0  5 6  1300 2 3  4 6  47  1400 18 10 ?ROPOSEC 

100 1 0  5 0  1150 1 3  35 5 5  1250 17 11 PROPOSED 

100 1 0  5 0  900 1 6  3 9  3 8  1000 16 9 DROPOSED 

100 1 0  5 6  1300 2 3  4 6  47  1400 18 10 PROPOSED 

100 1 0  5 6  1300 1 9  4 2  5 2  1400 18 11 3ROPOSEC 

100 1 0  5 0  870 1 4  3 6  4 0  970 15 9 DROPOSED 

100 1 0  5 0  900 1 3  3 5  4 3  lo00 16 9 DROPOSED 

100 1 0  5 0  1700 1 7  4 0  7 1  1800 20 12 PROPOSEC 

100 I O  5 0  1600 1 9  4 2  6 3  1700 19 11 PROPOSEC 

100 1 0  5 0  800 3 1  5 4  2 5  900 15 8 DROPOSED 

22 12 PROPOSED 100 1 0  5 6  2100 3 6  5 8  6 0  2200 

1- 

TI = 1 8(1 l-K)LA1/ZS"lM Tc = TI + Tt 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 
r 

RUNOFF CURVE NUMBERS 
(SEMIARID RANGELANDS') 

Curve numben for 
hydrologic boil p u p -  Cover description 

Hpdrologc 
condition' A' B C D Cover type 

Herbaceous-mixture of g r a ~ .  we&. md. Poor 80 87 93 
lou-grouing b m h .  unth brush the F.L 71 81 89 
minor elemenL Good 62 74 85 

Oak-upen-mountain brush mixture of oak brush, Poor 66 74 t9 
aspen. mountam mahogany, bitter bnrsh, maple, F* 48 57 63 
and other brush. Good 30 41 48 

Pinyon-juniper-pinyon, juniper, or both; Poor 75 85 89 
g r v s  understory. Fnt 58 73 80 

Sagebrush with grass understory. Poor 67 80 85 

Desert shrub-Nor plants indude saltbush, Poor 63 n 85 8 8 .  
greasewood. creosotebush, b W r u s h ,  bursnge. FaL 55 72 81 86 
palo verde. meequrte. and cnctua. Good 49 6a 79 84 

Good 41 61 71 

F.L 51 63 70 
Good 36 47 55 

'Avtmge runoff conhuon. m d  1, - O S .  

'I 'uur:  e301 ground cuver flitter. m. nnd bnuh ovcnttury). 
f i r t r .  
~ I I I ~  >701  grouncl cover. 

X u n r  numberr fur pwup A huve been tlcvcloped only fur desert shrub. 

W u) 7 M  p w n d  ruvcr. 

Rw/l/oa Dale 

I 

R E F E R E N C E :  TABLE 6 0 2  
4 of 4 SCS TR-55, USDA, June 1986. W R C  

ENGINEERING 
I 

I 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

W R C  REFERENCE: 

3N GIN EER IN G SCS TR-55, USDA, June 1986. 

RUNOFF CURVE NUMBERS 
(URBAN AREAS’) !. 

T A B L E  6 0 2  
1 Qf 4 

Curve numbers for 
Cover description hydrologic soil PUP- 

Avenge  p e m n t  
Cover type and hydrologic condition impervious areal A B C D 

Fully h i o p e d  urban area fugctutwn ettabluhedl 

Open space f l a w .  parks. golf coumes. cemeteries. 
ew.P: 

Poor condition (grus cover c 50%) .............. 
Good condition (gnu cover > 75%) .............. Fair condition (grus cover 50% to 759) ........... 

Impervious are=: 
Paved parking IOU. mfs. drivewxys. ctc. 

Sweets and roads: 
(exduding righiof-way). ......................... 

nght-of-wxy). ................................. 
Paved; open ditches (including right-of-way) ....... 
Gravel (including nght+f.woy) ................... 
Din (including right-of-way) ..................... 

Paved; curbs and storm sewem (excluding 

Western desert urban prep9: 

N a t d  desert h d x a p i n g  (penious preos onlyy ... 
Artificial desert landscaping (impen+ous weed 

barrier. desert shrub with 1- to %inch sand 
or gravel mulch and b i n  borders). .............. 

Commercial and business .......................... 
Industrial.. ...................................... 
118 acre or less (town houses). ..................... 
114 acre ......................................... 
In pbe ......................................... 
1R acre ......................................... 
1 yrre ............................................ 
2 acres .......................................... 

urban diwicts: 

Residential distrias by ovemge lot size: 

Dcwfoping urban a m  

Newly p d e d  amas (pervious  are^ only, 
no vegetation)’ ................................... 

68 
49 
39 

98 

98 
83 
76 
72 

63 

96 

85 89 
TL 81 

6s 77 
38 61 
30 57 
25 54 
20 51 
12 46 

77 

79 
69 
61 

98 

98 
89 
85 
82 

n 

96 

92 
88 

85 
75 
72 
70 
68 
65 

86 

86 
79 
74 

98 

98 
92 
89 
87 

85 

96 

94 
91 

90 
83 
81 
60 
79 
n 

91 

89 
84 
80 

98 

98 
93 
91 
E9 

ea 

w 
95 
93 

92 
87 
86 
85 
&Q 
82 

94 

‘Avenge runoff condmon. and 1. - 0 5 .  
T h e  rverzpe percent rrnpervious u r n  shoun was u u d  to develop the composite CN’s. &her assumptions YR ys folloux: impefliour ~ R U  
YTC d i m l y  connected IO the dmnage system. impervious amus h v r a  CN of 98. und pemious seas YR considerrd equivdcnc tu  o w n  
s p c c  in pod hvdmlogic ronditlon. CS‘s for other combinutiom of conditions mu?. be eomputcd using fipurc 
Tch”s shown arc qu ivden t  to tho* of p;rsturc. Composite CN’s m y  be mmpuud  for other mmbinutlons of open spcc mwr I y p .  
Fomposiv CN’s for nrturd d c x n  lanosaping should be computed usinR fiw 603 - 98) and the pervious area CK. The percious area CS‘s w e  assumed q u i v d e n t  to d e x n  shrub in poor hydrololIic condition. 
‘Composite CKs to use far the design of temporr? measures dunng gnding and construction should be mmputed usinl[ fjcyrc 603 
based on the d e g m  of development timpernous YIW percenl;lgej and the CS’s for the newly graded pervious mas. 

603 

b d  on the impervious 9 1 - t ~  pmnr ; rpe  ICs 
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Section Two 



HYDRAULICS 



DATE: 11/ 2/1995 
T I E :  21:18 

F0515P 
WATER SURFACE PROFILE - CHANML DEFINITION LISTING PAGE 1 

CARD SECT CEN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10) 
CODE NO WE PIERS WIDTH DIMIETER WIDTH DROP 

CD 1 1  0 0.00 6,50 10.00 2.00 2.00 0.00 

CD 3 4  4.00 
CD 4 1 0 0.00 6.50 10.00 2.00 2,OO 0.00 
CD 5 1  0 0.00 6.50 10.00 2.00 2.00 0.00 
CD 6 1  0 0.00 6,50 10.00 2.00 2.00 0.00 
CD 7 1 0 0.00 6.50 10.00 2.00 2.00 0.00 

CD 2 3  0 0.00 8.00 9.00 0.00 0.00 0,OO 



F 0 5 1 5 P  

WATER SURFACE PROFILE - TITLE CARD LISTING 
JING LINE NO 1 IS - 

WAZI DR CHBN STA 79tOO To 58+08 

HEADING LINE NO 2 IS - 
HODELH) BY D. BUTCHFORD-NOMIBW, 1995 

HEADING LINE NO 3 IS - 
REVISED Q's Ron VILULGE 11 MSTKR PU 

PAGE NO 3 

1. 



F 0 5 1 5 P  

WATER SURFACE PROFILE - ELMENT CARD LISTING 

HENTNO 1ISASYSTMOUTLET * t i  

U/S DATA STATION INVERT SECT 
0.00 5.49 1 

E L E E N T N O  2ISAREACH t t t  

. U/S DATA STATION IWVWT SECT N 
212.17 14.00 1 0.013 

ELEKENT NO 3 IS A TRANSITION t t t  

U/S DATA STATION INVERT SECT N 
262.17 16.00 2 0.013 

ELEKENTNO 4ISAREACH t i t  

U/S DATA STATION INVERT SECT N 
532.55 17.68 2 0.013 

PAGE NO 2 

wsm I 
11.50 

RADIUS ANGLE A N G P T  HANK 
0.00 0.00 0,oo 0 

RADIUS ANGLE ANG PT H A N H  
0.00 0.00 0.00 0 

ELElwT NO 5 IS A JUNCTION t t t t  t f t 

U/S DATA STATION INVERT SECT UT-1 UT-2 N Q3 44 INVWT-3 INVERT-4 PHI 3 PHI 4 
536.55 17.70 2 

E L W E N T H O  6ISAREACH t t t  

U/S DATA STATION INVERT SECT 
585.51 27.04 2 

WJNENT NO 7 IS  A TRANSITION t t t  

. U/S DATA STATION INVERT SECT 
636.57 28.70 4 

E l W E N T N O  8ISAREACH t t t  

U/S DATA STATION INVWT SET 
713.07 30.28 4 

ELFlIENTNO 9ISAREACH f t t  

U/S DATA STATION INVERT SECT 
880.87 31.34 4 

ELMENT NO 10 IS A REACH t t t  

U/S DATA STATION INVERT SECT 
918.86 31.60 4 

ELEKENT NO 11 IS A REACH t t t  

U/S DATA STATION INVERT SECT 
946.50 31.76 4 

ELWEKT NO 12 IS A TRANSITION t t t  

U/S DATA STATION INVERT SECT 
996.50 32.56 5 

3 0 0.013 202.0 0.0 26.37 0.00 90.00 0.00 

N RADIUS ANGLE ANGPT HANH 
0.013 400.00 46,32 0.00 0 

N 
0.013 

N 
0.013 

N 
0.013 

N 
0.013 

N 
0.013 

N 
0.013 

RADIUS ANGLE ANG PT HAN H 
150.00 31.58 0.00 0 

RADIUS ANGLE A N G P T  H A N H  
0.00 0.00 0.00 0 

RADIUS ANGLE ANG PT ME 
150.00 14.50 0.00 0 

RADIUS ANGLE A N G P T  WANH 
0.00 0.00 0.00 0 



F 0 5 1 5 P  PAGE NO 3 

WATER SURFACE PROFILE - ELWEWT CARD LISTING 

AHT R 13 IS A REACH t t t  

U/S DATA STATION INVERT SECT N 
1535.70 41,05 5 0,013 

ELMENT NO 14 IS A TRANSITION t t t  

U/S DATA STATION INVERT SECT N 
1585,69 41,86 6 0,013 

ELMWT NO 15 IS A REACH t i t  

U/S DATA STATION INERT SIET N 
1935.62 45.47 6 0.013 

ELMWT NO 16 IS A TRANSITION t t i  

U/S DATA STATION INVERT SECT w 
1985.62 45.72 I 0.013 

ELBEtiT NO 17 IS A REACE t t t  

U/S DATA STATION INVERT SECT N 
2091.93 46.25 7 0.013 

ELMWT NO 18 IS A SYSTM WORKS 1. 

U/S DATA STATION INVERT SECT 

NO EDIT ERRORS ENCOUHTWED-CONPUTATION IS NOW BEGINNING 
2091.93 46,25 7 

t 

lSELEV 
50.25 

RADIU,S ANGLE ANGPT HAIE 
0.00 0.00 0.00 0 

RADIUS ANGLE M G P T  HANH 
0.00 0.00 0.00 0 

RADIUS ANGLE ANGPT WANE 
0,OO 0,oo 0.00 0 



LICENSEE: G.C. WALIACE, INCORPORATED F0515P 
WATW SURFACE PROFILE LISTING REFEE TO: 

W I  DR CIWl STA 79tOO TU 58t08 
HODELED BY D. BIATCIMIRD-NWER, 1995 
REVISED p's FRM VILLAGE 11 !!ASTER PLAN 

STA!I'ION INVERT DEPTB W.S. Q VEL VEL ENERGY SUPER CRITICAL 
ELEV OFFUN ELEV HEAD GRD,EL. ELEV DEPTH DIA 

I 

CHAlvN€C L/Elar so SFAE BF NOH DEDTB eR s r 4  r/o,vi ,v~ 
ttttttttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~tttttttttttttttt 

0.00 5,49 2.704 8.194 1281.0 30.75 14.682 22.876 0.00 5.582 6.50 10.00 2.00 0 0.00 79+0° 

48.14 0,04011 ,030322 1.46 2.526 2,oo 

70+5/.  8L 48.14 7.42 2.739 10,160 1281.0 30.22 14.178 24.338 0.00 5.582 6.50 10,OO 2.00 0 0.00 

96.31 0.04011 ,027742 2.67 2,526 2.00 

144.45 11.28 2.837 14.121 1281.0 28.81 12.889 27,010 0.00 5.582 6.50 10.00 2,OO 0 0.00 77+55* 55 

67.72 0.04011 ,024293 1,65 2.526 2.00 

212.17 14.00 2.937 16.937 1281.0 27.47 11.717 28,654 0.00 5.582 6.50 10.00 2.00 0 0.00 T 6 +  g7. 83 

TRANS SlY 0.04000 ,016258 0.81 2.00 

262.17 16.00 6.533 22.533 1281.0 21.79 7.370 29.903 0.00 8.000 8.00 9.00 0,OO 0 0.00 76 +37* 83 
89.92 0.00621 ,010386 0.93 7.841 0.00 

8.00 9.00 0.00 0 0.00 75+47. 91 352.09 16.56 6.266 22.825 1281.0 22.72 8.013 30.838 0.00 8.000 

93.74 0.00621 

445.83 17.14 

86.72 0.00621 

532.55 17.68 

JUNCT STR 0.00500 

536.55 17.70 

1.10 0.19077 

537.65 17.91 

7.81 0.19077 

545.46 19.40 

6.80 0.19077 

,011650 

5.974 23.115 1281,O 23.82 8.814 

,013170 

5.696 23.376 1281.0 24.99 9.695 

,022421 

3.717 21.417 1079,O 32.25 16.154 

,030605 

3,740 21.649 1079.0 32.06 15.956 

,028502 

3.923 23,323 1079.0 30.56 14.506 

,025045 

1.09 

31.929 0.00 

1.14 

33.071 0.00 

0.09 

37.571 0.00 

0.03 

37.605 0,OO 

0.22 

37.829 0.00 

0.17 

7.841 0.00 

8.000 8.00 9.00 0.00 0 0.00 74-k5% I7 

7.841 0,oo 

8.000 8.00 9.00 0.00 0 0.00 73+67* qs 

0.00 

7.645 8.00 9.00 0.00 0 0.00 73$-63. " 

1.954 0.00 

7.645 8.00 9.00 0.00 0 0.00 

1.954 0.00 

7.645 8.00 9.00 0.00 0 0.00 

1.954 0.00 

73 4 62.35 

73454. 54 



PAGE 2 LICENSEE: G.C. WALIACE, INCORPOW F0515P 
WATW STIRFACE PROFILE LISTING 

ANASAZI DR CEAN STA 79+00 To 58t08 
HODELED BY D. BUTCBFORD-NOVEKBER, 1995 
REVISED Q's PROH VILLAGE 11 HASTER PLAN 

I 
STATION IHVERT DEPTH W.S. Q VEL VEL ENERGY SUPW CRITICAL HGT/ BASE/ W, NO AVBPR 

ELEV OFFLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER 

552.26 20.70 4.114 24.811 1079.0 29.14 13.187 37.998 0.00 7.645 8.00 9.00 0.00 0 0.00 73 +v7.74 

5.92 0.19077 ,022025 0.13 1.954 0.00 

558.18 21.83 4.315 26.141 1079.0 27.78 11.988 38.129 0.00 7.645 8.00 9.00 0.00 0 0.00 73 +4I. g z  

5.13 0.19077 ,019383 0.10 1.954 0.00 

563.31 22.80 4.525 27.329 1079.0 26.49 10.898 38.227 0.00 7.645 8.00 9.00 0.00 0 0.00 73+36*69 

4.43 0.19077 .017071 0.08 1.954 0.00 

567.74 23.65 4.746 28,396 1079.0 25.26 9.907 38.303 0.00 7.645 8.00 9.00 0.00 0 0.00 73c32.26 

3.81 0.19077 .015046 0.06 1.954 0.00 

571.55 24.38 4.978 29.354 1079,O 24.08 9.007 38.361 0.00 7.645 8,OO 9,OO 0.00 O 0.00 73 t.28. W 

3.24 0.19077 ,013271 0.04 1.954 0.00 

574,79 25.00 5.221 30.216 1079.0 22.96 8.188 38,404 0.00 7,645 8.00 9.00 O,OO O 0.00 734-Z5* 2.1 

2.73 0.19077 ,011114 0.03 1.954 0.00 

577.52 25.52 5.476 30.993 1079.0 21.89 7.444 38,437 0,OO 7,645 8.00 9.00 0,OO 0 0.00 . 73 4-22948 

2.27 0.19077 ,010349 0.02 1 954 0.00 

579.79 25.95 5.743 31.692 1079.0 20.88 6.767 38.459 0.00 7.645 8.00 9.00 0.00 0 0,OO 7 3 H - O .  21 

1.85 0.19077 ,009119 0.02 1.954 0.00 

581.64 26.30 6.023 32.324 1079.0 19-90 6.152 38.476 0.00 7.645 8.00 9,OO 0.00 0 0,OO 73 36 

1.45 0.19077 ,008093 0.01 1,954 0.00 

583.09 26.58 6,317 32,895 1079,O 18.98 5.592 38.487 0.00 7.645 8.00 9.00 0.00 o 0.00 73+r6. 4 1  

1.09 0.19077 ,007166 0.01 1.954 0.00 

8.00 9.00 0.00 0 0.00 73 -us. %'z 584.18 26.79 6.626 33.412 1079.0 18.09 5.084 38.496 0.00 7.645 

0.75 0.19077 ,006350 0.00 1.954 0.00 



LICENSEE: G.C. W E ,  INCORPORATH) F0515P 
WATW SORFACE PROFILE LISTING 

W I  DR CHAN STA 7900 TO 58+08 

REVISED p's FROM VILLAGE 11 WTW PLAN 
IIODELED BY D. BUTCHFORD-NOmER, 1995 

PAGE 3 

STATION INVERT DPIY B.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ \ BASE/ ZL NO AVBPR 
ELEV OFFLOW ELEV READ GRD.EL. ELEV DEPTH D I A  ID NO. PIW 

584.93 26.93 6.949 33.879 1079.0 17.25 4,622 38.501 0.00 7.645 8,OO 9,OO 0.00 0 0,OO 73 +Is. 02 
0.44 0.19077 ,005629 0.00 1,954 0.00 

585.37 27.01 7,288 34.301 1079.0 16.45 4.202 38.503 0,OO 7.645 8,OO 9.00 0.00 0 0.00 73 414. 63 

0.14 0.19077 ,004994 0.00 1.954 0.00 

585.51 27.04 7.645 34.685 1079,O 15.68 3.819 38.504 0.00 7.645 8.00 9.00 0.00 0 0.00 7 3  414- 4 f 
TRANS STR 0.03251 ,002397 0.12 0,oo 

636.57 28.70 10.094 38.794 1079.0 3.54 0.195 38.989 0.17 5.108 6.50 10.00 2.00 0 0.00 724- b3* 43 

12.91 0.02065 ,000105 .O.OO 2.751 2,OO 

649.48 28.97 9.809 38.776 1079.0 3.71 0.214 38,990 0.18 5,108 6.50 10.00 2.00 0 0.00 72k?56.sz 

12.48 0,02065 .000120 0.00 2.751 2.00 
I 

661.96 29.22 9.532 38.756 1079.0 3.90 0.236 38.992 0.20 5.108 6.50 10.00 2.00 0 0.00 7243E3. 03 
12.06 0.02065 .000135 0.00 2.751 2.00 

674.02 29.47 9.261 38.734 1079,O 4.09 0.259 38.993 0.21 5.108 6.50 10.00 2.00 0 0.00 7 2  q g  

11.62 0.02065 ,000154 0.00 2.751 2.00 

685.64 29.71 8.996 38.710 1079.0 4.28 0.285 38.995 0.23 5.108 6.50 10.00 2.00 0 0.00 72$-14.36 

11.20 0.02065 .000175 0.00 2.751 2.00 

696.84 29,95 8.739 38.684 1079.0 4.49 0.314 38.998 0.24 5.108 6.50 10.00 2.00 0 0.00 72 4- 03.46 

10.75 0.02065 .000198 0.00 2.751 2.00 

707.59 30.17 8,487 38.654 1079.0 4.71 0.345 38.999 0.26 5.108 6.50 10.00 2.00 0 0.00 71 92- 4" 
5.48 0.02065 ,000218 0.00 2.751 2.00 

7it- q6 . q 4  713.07 30.28 8.358 38.638 1079.0 4,!3 0.363 39.001 0.00 5.108 6.50 10.00 2.00 0 0.00 

33.86 0.00632 .000242 0.01 3.741 2.00 



LICENSEE: G.C. IVWCE, INCORPORBTED W515P 
WATER SURFACE PROFILE LISTING 

ANASAZI DR CIWl STA 79+00 M 5 8 W  
HODELEO BY D. BLAMIMIRD-NOVMBER, 1995 
REVISED Qfs  RON VILLAGE 11 WFSTW PUN 

PAGE 4 

746.93 30.49 8.116 38.610 1079,O 5,07 0.399 39.009 0.00 5,108 6.50 10.00 2.00 0 0.00 7kr;3 ’ 0-7 

32.44 0.00632 ,000275 0.01 3.741 2.00 

20. 6’3 779.37 30.70 7.880 38.579 1079.0 5.32 0.439 39.018 0.00 5.108 6.50 10.00 2.00 0 0.00 71 e 
31.01 0.00632 ,000312 0.01 3.741 2.00 

810.38 30.89 7.650 38.545 1079.0 5.58 0.483 39.028 0.00 5.108 6.50 10.00 2.00 0 0.00 7O. t  g4. h2 

7,15 0.00632 ,000337 0.00 3.741 2.00 

817.53 30.94 7,596 38,536 1079.0 5.64 0.494 39.030 0.00 5.108 6.50 10.00 2.00 o 0.00 76582. 42 

HYDRAULIC m 2.00 

817.53 30.94 3.169 34.109 1079.0 20.84 6.746 40.855 0.00 5.108 6.50 10.00 2.00 0 0.00 82. y? 
63.34 0.00632 ,012622 0.80 3.741 2.00 

880.87 31.34 3.094 34.434 1079.0 21.54 7.207 41.641 2.80 5.108 6.50 10.00 2.00 0 0.00 7* k 19. 63 

37.99 0,00684 ,013586 0.52 3.666 2.00 

918.86 31.60 3.048 34,648 1079.0 21.99 7.509 42.157 0.00 5.108 6.50 10.00 2.00 0 0.00 6 Y t 8 I 9  

27.64 0.00579 .014335 0.40 3.825 2.00 

946.50 31.76 3.008 34,768 1079,O 22.39 7.788 42.556 0.00 5.108 6.50 10.00 2.00 0 0.00 so 

TRANS STR 0.01600 ,014604 0.73 2.00 

996.50 32.56 3,018 35.578 1079,O 22,29 7.717 43.295 0.00 5.108 6.50 10.00 2,OO 0 0.00 67+b3. s* 
132,45 0.01575 ,014202 1.88 2.954 2.00 

1128.95 34.65 3,053 37,698 1079.0 21,95 7.478 45.176 0.00 5.108 6.50 10.00 2.00 0 0.00 67471.0s 

211,ll 0.01575 ,013033 2.75 2.954 2.00 

6.50 10.00 2.00 0 0.00 6 5 + S 4 . ’ i 4  1340.06 37.97 3.160 41.130 1079.0 20.92 6.798 47.928 0,OO 5.108 

117.43 0.01575 .ill1421 1.34 2.954 2.00 



LICENSEE: G,C, W W A C E ,  1 aCORPORATED F0515P 

liHFsAl,I DR CBAN STA 79iOO To 58+08 
HODBED BY D. BUTCHFORD-NOVEEIBER, 1995 
RFVISED Q's ROH K L U G E  11 EIASTER PLAN 

WATER SURFACE PROFILE LISTING 
PAGE 5 

I 
STATION INVWT DEPTB W.S. Q VEL VEL ENERGY SUPER CRITICAL Ha/ BASE/ ZL NO AVBPR 

1457.49 39.82 3.270 43,089 1079.0 19.95 6.180 49.269 0.00 5.108 6.50 10.00 2.00 0 0.00 69 4- 42, I 

78.21 0.01575 .010010 0.78 2,954 2.00 

1535.70 41.05 3.383 44,433 1079.0 19.02 5.618 50.051 0,OO 5.108 6.50 1o.00 2.00 o 0.00 &~3 6 64, 3 6  

TRANS STR 0.01620 ,008882 0.44 2.00 * 

1585.69 41.86 3.477 45.337 1079.0 18.31 5.203 50.540 0.00 5.108 6.50 10.00 2.00 0 0.00 (b33.14* 3q 

23.78 0.01032 ,008344 0.20 3.299 2.00 

1609.47 42.10 3.491 45.596 1079.0 18.20 5.142 50.738 0.00 5.108 6.50 10.00 2.00 0 0.00 bzt?o*% 

136.47 0.01032 .007767 1.06 3,299 2.00 

1745.94 43.51 3.611 47.124 1079.0 17.35 4.674 51.798 0.00 5.108 6.50 10.00 2,OO 0 0.00 bf cs4* o6 

86.18 0,01032 ,006812 0.59 3.299 2.00 

1832.12 44.40 3.734 48.136 1079.0 16.54 4.250 52.386 0.00 5.108 6.50 10.00 2.00 0 0.00 60.c-67. 88 

59.88 0.01032 ,005975 0.36 3.299 2.00 

1892.00 45.02 3.860 48.880 1079.0 15,77 3.863 52.743 0.00 5.108 6.50 10.00 2.00 0 0.00 bo+08- O0 

43.62 0,01032 ,005242 0.23 3.299 2.00 

1935.62 45.47 3.990 49.460 1079.0 15.04 3.512 52,972 0.00 5.108 6.50 10.00 2.00 o 0.00 5Ci+64. 3 

TRANS STR 0.00500 .(I04896 0.24 2.00 

1985.62 45.72 3.992 49.712 1079.0 15.03 3.507 53.219 0.00 5.108 6.50 10.00 2.00 0 0.00 54 .f- 14. 3 8 
106.31 0,00498 ,004872 0.52 3,973 2,OO 

2091.93 46.25 4.000 50.250 1079.0 14.99 3.487 53.737 0.00 5.108 6.50 10.00 2.00 0 0.00 OF/- O 7  



0.00 ,I 
19.55 . 
39.10 . 
58.65 
78.20 
97.75 . 

117.30 . 
136.86 . 
156.41 . 
175.96 . 
195.51 . 
215.06 . 
234.61 . 
254.16 
273.71 
293.26 . 
312.81 . 
332.36 . 
351.91 . 
371.46 . 
391.01 , 
410.57 . 
430.12 . 
449.61 . 
469.22 . 
488.77 . 
508.32 I 

527.87 . 
547.42 . 
566.97 . 
586.52 
606.07 . 
625.62 . 
645.17 . 
664.73 . 
684.28 . 
703.83 . 
723.38 . 
742.93 . 
762.48 . 
742.03 . 
801.58 . 
821.13 . 
840.68 . 
860.23 . 
819.18 . 
899.33 . 
918.89 . 
938.44 * 

957.99 . 
977.54 . 
997.09 . 
1016.64 e 

ANASAZI DR CHAN STA 79+00 TO 58+08 

REVISED Q's FROM VILLAGE 11 MASTER PUN 
nmxm BY D. BUTCHFORD-NOVEHBW, 1995 

I P X  E 

I w x  E 

I w x  E 
I W X  E 
I W C H  E 

I W CH E 
I W C H  E 
I W C H  E 
I W C B  E 
I W C H  E 
I W C H  E 
I W C H  E 
I W C H  E 
I w x  E 
I W C H  E 
I W C H  E 
I WCH E 
I WCH E 
I WCH E 
I X H E  

I C H  X 
I C H  WE 
I C H  WE 
I C H  WE 
I C H  WE 
I C H WE 
I C H  WE 

W C H  E 

I W C H  E 

I W C H  E 

I W C H  

I w x  

t; 

. R  

, R  

. R  

E . T x  

E . R  

. R  

. R  

. J x  

. R  

. R  

. R  

. R  

. R  

. R  

. R  

. R  

. R  
, R  
. R  
, R  
. R  
. R  
. R  
. R  
. T x  
. R  
. R  
. R  
. R  
. R  
. R  
. R  



1036.19 . 
1055.74 . . 
1075.29 
1094.84 . 
1114.39 . 
1133.94 . 
1153.49 . 
1173.04 . 
1192.60 . 
1212.15 . 
1231,70 . 
1251.25 . 
1270.80 . 
1290.35 . 
1309,90 I 

1329.45 . 
1349.00 . 
1368.55 . 
1388.10 . 
1407.65 . 
1427.20 . 
1446.76 
1466.31 . 
1485.86 . 
1505.41 . 
1524.96 . 
1544.51 . 
1564.06 . 
1583.61 . 
1603.16 . 
1622.71 . 
1642.26 
1661.81 
1681.36 
1700.92 
1720.47 
1740.02 
1759.57 
1779.12 

1818.22 
1837.77 
1857.32 
1876.87 
1896.42 
1915.97 
1935.52 
1955.07 
1974.63 
1994.18 
2013.73 
2033.28 
2052.83 

1798.67 

I C H  WE 
I C H W E  
I C B W E  
I c H W E  
I c H W E  
I W C H  E 
I W C H  E 
I W C H  E 
I w C H  E 
I w C H  E 

I W C H  E 

. R  

. R  

. R  

. R  

. R  

. R  

. R  

. R  

. T x  

. R  

. R  

(; 

I W C H  E . R  

I W C H  E . R  

I W C H  E . T x  

I W C H  E . R  
I W C H  E . R  

I 

I 

I 

I 

I 

2072.38 . 
2091.93 . 

W C B E  . R 

W C B E .  R 

W C B E .  R 

W C  B E  . Tx 

W C  B E  . R 

I W C H  E. R 

5.49 10.31 15.14 19.96 24.79 29.61 34.44 39.26 44.09 48.91 53.74 



N O T E S  
1. GLOSSARY 

I = INTEXT ELEVATION 
’ = CRITICAL DEPTH 
, = WATER SURFACE ELEVATION 
H = HEIGHT OF CBANNH, 
E=ENERGYGRADELINE 
X = CURVES CROSSING OVW 
B = BRIDGE ENTRANCE OR EXIT 
Y=WALLENTRANCEOREXIT 

2. STATIONS FOR POINTS AT A Jo18 MAY NOT BE PLOTTED EXACTLY 



S T R E E T  F L O W S  

i Input variables: 

I 

V I  I-NORTH LOOP ROAD-U TO T 

1 Flow depth, d 
1 Roadwidth 
1 Crown height 
~ Street slope 

Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

> 
0 m 

99- 

98- 

0.50 f t  
50.0 ft 
0.59 ft 
4.60 % 
4.0 ft 

6 in 
0.0 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

47.1 cfs 
6.4 fps 

58.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.20 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V l  1-NORTH LOOP ROAD-U TO T 

C s 100 
47 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.60 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

I I I I I 

0 20 40 60 80 1 00 1 
Distance (ft) 

97 i 
!O 



S T R E E T  F L O W S  

103 

102- 

101 - 
h G 
c 
0 
'3 a 100- 

- 5 
W 

99- 

98- 

97 

V I  1 -NORTH LOOP ROAD-T TO ES-1 

I 

47 d s  ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.60 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

I I I I I 

100 20 40 60 80 0 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft  
50.0 ft 
0.59 ft 
4.60 % 
4.0 f t  

6 in 
0.0 ft  

100.0 % 
100.0 ?4 

I 

Output variables: 

Capacity at d 
Velocity 
Top width 

47.1 cfs 
6.4 fps 

58.0 ft  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.20 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

water surf ce 

I 
10 



S T R E E T  F L O W S  

V I  1-NORTH LOOP ROAD-ES-1 TO NP-1 

1031 

102- 

101- 
G 
2 100- 
9 
c 

a, z 
99- 

98- 

97 
0 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

7 

44 ds ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.10 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

I a I I I 

120 20 40 60 80 1 00 

0.50 f t  
50.0 ft 
0.59 ft 
4.10 % 
4.0 f t  

6 in 
0.0 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

44.4 cfs 
6.0 fps 

58.0 ft 

SECTION: 
Cross Slope 2.0 % 
Gutter Depression 2.0 in 
Depth - Velocity Product 3.02 
Manning’s n 0.016 

Note: Input 100% slope at back of walk for vertical walls. 

Vll-NORTH LOOP ROAD-ES-1 TO NP-1 



S T R E E T  F L O W S  

0.50 f t  
50.0 ft 
0.59 f t  
4.10 % 
4.0 ft 

6 in 
0.0 ft  

100.0 % 
100.0 % 

\ 

V I  I-NORTH LOOP ROAD-NP-I TO L2 

Capacity at d 44.4 cfs 
Velocity 6.0 fps 
Top width 58.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.02 

0.016 Manning's n 

CrossSlope 2.0 % 

input variables: 

102- 

101 - 
h 

G 

-= 100- 
5 
E 

C 
0 
m 

99- 

98- 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt  back of walk 
Lt back of walk 

/ 

44 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.10 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

Output variables: 

I 

Note: Input 100% slope at back of walk for vertical walls. 

V1 1-NORTH LOOP ROAD-NP-1 TO L2 

l o 3 E  

I I I I I 

0 20 40 60 80 100 1, 
Distance (ft) 

97 ! 
'0 



S T R E E T  F L O W S  

- 3 w 
99- 

98- 

97 

\ 

V I  I-NORTH LOOP ROAD-L2 TO M 

44 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.10 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

I I 1 I I 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
50.0 ft 
0.59 ft 
4.10 % 
4.0 f t  

6 in 
0.0 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

44.4 cfs 
6.0 fps 

58.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.02 
Manning’s n 0.016 

Cross Slope 2.0 96 

Note: Input 100% slope at back of walk for vertical walls. 

Vll-NORTH LOOP ROAD-L2 TO M 

1 lo3> 02 

C 
0 
m -z 100 

0 



S T R E E T  F L O W S  

> 
Q) 
w - 

99- 

98- 

97 

I 

V I  I-BANBURRY CROSS ROAD-M TO K2 

46 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.50 % ..... STREET SLOPE 
79.0 ft .... TOP WIDTH 

I I I I I I 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt  back of walk 
Lt back of walk 

0.50 ft 
71.0 ft 
0.80 ft 
4.50 % 
4.0 ft 

6 in 
0.0 ft 

100.0 % 
100.0 Yo 

Output variables: 

Capacity at d 
Velocity 
Top width 

45.6 cfs 
6.3 fps 

79.0 ft 

SECTION: 
Cross Slope 2.0 70 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.17 
Manning’s n 0.016 

Note: Input 100% slope at back of walk for vertical walls. 

V I  1 -BANBURRY CROSS ROAD-M TO K2 

1021 

water 
C 
0 
m -= 100 

0 



S T R E E T  F L O W S  

V I  1 -BANBURY CROSS ROAD-K2 TO A2 

> al 
iii 

99- 

98- 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
71.0 f t  
0.80 f t  
4.50 % 
4.0 f t  

6 in 
0.0 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

45.6 cfs 
6.3 fps 

79.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.17 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V11-BANBURY CROSS ROAD42 TO A2 

102 

water 
c 
-2 100 

46 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.50 % ..... STREET SLOPE 
79.0 ft .... TOP WIDTH 

97 I I I I I I I 

0 20 40 60 80 100 120 1' 
Distance (ft) 



S T R E E T  F L O W S  
I 

V I  1 -HUALAPAl WAY-N/O TO A3 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
95.0 ft 
1.04 f t  
4.50 % 
4.0 ft 

6 in 
17.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocj ty 
Top width 

38.4 cfs 
6.4 fps 

103.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.21 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

103 

1 02 

101 
h 

G 

'i; 100 

ijj 

C 
0 
a > al 

99, 

98. 

97. 

V I  1 -HUAIAPAI WAY-N/O TO A3 

38 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.50 % ..... STREET SLOPE 
103.W .... TOP WIDTH 

I I I I 1 1 f 

20 40 60 80 100 120 140 1 
Distance (ft) 

io 



S T R E E T  F L O W S  

102- 

101- 
h 

0 

z 100- 
5 
iil 

C 
0 
(d 

99- 

98- 

97 

f 

VI 1 -HUAIAPAI WAY-V TO Q 

38 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.50 % ..... STREET SLOPE 
103.On .... TOP WIDTH 

I I I I I I , 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
95.0 ft 
1.04 ft 
4.50 % 

4.0 ft 
6 in 

17.7 ft 
100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

38.4 cfs 
6.4 fps 

103.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.21 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

Vi  1-HUALAPAI WAY-V TO Q 

l o 3 j  

'0 



S T R E E T  F L O W S  

101 - 
h s 
-= 100- 
c 
0 
m 

ANASAZI-A4 TO G 

0 

Input variables: 

- z 
u1 

99- 

98- 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

19 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1.25 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

0.50 ft 
78.0 ft  
0.91 ft 
1.25 % 
4.0 ft 

6 in 
16.7 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

19.0 cfs 

86.0 f t  
3.4 fps 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.70 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

ANASAZLA4 TO G 

I I I I I I 

0 20 40 60 80 100 120 1 
Distance (ft) 

97 i 
0 



S T R E E T  F L O W S  

102- 

101- n 

c 
0 
a 

G 

z 100- 
5 
iii 

99- 

98- 

ANASAZI-G TO A3 

/ 

19 d s  ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1.25 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

Input variables: I 
Flow depth, d 

I Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
78.0 f t  
0.91 ft 
1.25 % 
4.0 f t  

6 in 
16.7 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

19.0 cfs 

86.0 ft 
3.4 fps 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.70 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

ANASAZI-G TO A3 

97 ! I I I I I I 

0 20 40 60 80 100 120 1 
Distance (ft) 



S T R E E T  F L O W S  

> 
Q) iz 

99- 

98- 

97- 

ANASAZI-A3 TO A2 

18 ds ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1.20 % ..... STREET SLOPE 
93.0 ft .... TOP WIDTH 

I I 1 I 

[nput variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
85.0 ft 
0.98 ft  
1.20 % 
4.0 ft 

6 in 
23.7 ft 

100.0 % 
100.0 % 

~ 

Output variables: 

Capacity at d 
Velocity 
Top width 

17.5 cfs 

93.0 ft 
3.4 fps 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.68 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

ANASAZLA3 TO A2 

1 ' O 3 M  02 

0 



S T R E E T  F L O W S  

101- 
h 

E. 
K 

m 2 100- 
z 

i i l  
99- 

98- 

97 

I 

ANASAZI-A2 TO A I  

/ 

22 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1.62 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

1 I I I I I 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 ft 
0.91 ft 
1.62 % 
4.0 f t  

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

21.7 cfs 

86.0 ft  
3.9 fps 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.94 
Manning’s n 0.01 6 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

ANASMI-A2 TO A1 

1021 



S T R E E T  F L O W S  

- h; w 
99- 

98- 

97 

\ 

V I  1 -SOUTH LOOP ROAD-W TO NP-2 

43 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.10 % ..... STREET SLOPE 
80.0 f t  .... TOP WIDTH 

I I I I I 1 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
72.0 ft 
0.81 ft 
4.10 % 
4.0 Et 

6 in 
0.0 f t  

100.0 % 
100.0 5% 

~~ ~ 

Output variables: 

Capacity at d 
Velocity 
Top width 

43.5 cfs 
6.1 fps 

80.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.03 
Manning’s n 0.0 16 

Cross Slope 2.0 70 

Note: Input 100% slope at back of walk for vertical walls. 

V I  1 -SOUTH LOOP ROAD-W TO NP-2 

1021 

water- 
C 

(21 
B 100 

0 



S T R E E T  F L O W S  

103 

102- 

101- 
h 

5 

-s 100- 

G 

C 
0 
a > a 

99- 

98- 

97 

I 

V I  1 -SOUTH LOOP ROAD-NP-2 TO P 

water- 

33 ds ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
2.30 % ..... STREET SLOPE 
80.0 ft .... TOP WIDTH 

I I I I I 8 

20 40 60 80 100 120 140 0 

nput variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
72.0 ft 
0.81 f t  
2.30 % 
4.0 ft 

6 in 
0.0 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

SECTION: 
Cross Slope 
Gutter Depression 
Depth - Velocity Product 
Manning’s n 

32.6 cfs 

80.0 f t  
4.5 fps 

2.0 % 
2.0 in 

2.27 
0.0 16 

Note: Input 100% slope at back of walk for vertical walls. 

V1 1-SOUTH LOOP ROAD-NP-2 TO P 



S T R E E T  F L O W S  

101- 
h 

C 

CJ > al 
W 

-2 100- 

- 
99- 

98- 

97 

I 

OXFORD CROSS SOUTH-CH-2 TO E 

water urface bdld 
22 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1.80 % ..... STREET SLOPE 
59.0 R .... TOP WIDTH 

1 I I 8 I 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
51.0 f t  
0.59 f t  
1.80 % 
4.0 f t  

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

21.7 cfs 
4.1 fps 

59.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 2.05 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

OXFORD CROSS SOUTH-CH-2 TO E 

lo3/ 
1021 

!O 



S T R E E T  F L O W S  
I 

V I  1 -OXFORD CROSS NORTH-P TO A4 

5 
iij 
a) 

99- 

98- 

97 

Input variables: 

47 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.50 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

I I I I I 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
50.0 f t  
0.59 f t  
4.50 % 
4.0 ft 

6 in 
0.0 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

46.5 cfs 
6.3 fps 

58.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.17 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V I  1 -OXFORD CROSS NORTH-P TO A4 

1021 

c 
B 100 m 

'0 



S T R E E T  F L O W S  

102- 

101 - 
h 

G 
c 

(D > 
Q, 

8 100- 

i i l  
99- 

98- 

97 

\ 

V I  1 -ANASAZI DRIVE-E TO RES 

37 ds ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.00 % ..... STREET SLOPE 
129.m .... TOP WIDTH 

I I I I I 1 

~ ~~ 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt  back of walk 
Lt back of walk 

0.50 f t  
121.0 ft 
1.30 f t  
4.00 % 
4.0 ft 

6 in 
17.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

37.3 cfs 
6.0 fps 

129.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.02 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V i  1 -ANASMI DRIVE-E TO RES 

l o 3 m  

IO 



S T R E E T  F L O W S  

102- 

101 - 
h 

E. 
'L; 100- 

- 5 

C 
0 
([I 

w 
99- 

98- 

I 

V I  1 -ANASAZI DRIVE-RES TO C 

37 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
4.00 % ..... STREET SLOPE 
129.Cft .... TOP WIDTH 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
121.0 f t  
1.30 f t  
4.00 % 
4.0 f t  

6 in 
17.7 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

37.3 cfs 
6.0 fps 

129.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 3.02 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V11 -ANASAZI DRIVE-RES TO C 

97 ! , I I I I I 

0 20 40 60 80 100 120 140 160 1 
Distance (ft) 

0 



S T R E E T  F L O W S  
I 

V I  1-3205 ROAD-X TO Y 

103- 

102- 

101- 
s 
-E” 700- 
z 
E 

h 

C 

a 

99- 

98- 

977 

Input variables: 

16 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
0.80 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I 1 1 I I I 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 f t  
0.87 f t  
0.80 % 
4.0 f t  

6 in 
16.7 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

15.8 cfs 
2.7 fps 

86.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.36 
Manning’s n 0.01 6 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

Vl l-3205 ROAD-X TO Y 

0 



S T R E E T  F L O W S  

V I  1-3205 ROAD-Y TO 2 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
78.0 ft 
0.87 f t  
0.80 % 
4.0 ft 

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

15.8 cfs 
2.7 fps 

86.0 ft  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.36 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V11-3205 ROAD-Y TO Z 

1021 

C 

w 
99 

16 ds ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
0.80 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I I I I I I 

0 20 40 60 80 100 120 1 
Distance (ft) 

97 I 
0 



S T R E E T  F L O W S  

102- 

101- 
n 

C 
0 
a 

w 

G 

-= 100- 

- 5 
99- 

98- 

97 

I 

V I  1-3205 ROAD-Z TO HS 

0 

16 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
0.80 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I I I I I I 

~~ 

lnput variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 ft  
0.87 ft 
0.80 % 
4.0 ft 

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

15.8 cfs 
2.7 fps 

86.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.36 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V i  1-3205 ROAD-Z TO HS 



S T R E E T  F L O W S  

103 

102- 

101 - n 

C 
0 
([I 

s 
G 100- 
5 
iii 

99- 

98- 

97 
0 

\ 

V I  1 -CUL-DE-SAC B 

water surface 

22 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1 .OO % ..... STREET SLOPE 
48.0 ft .... TOP WIDTH 

I I I I I 1 I 1 I 

10 20 30 40 50 60 70 80 90 1 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
40.0 f t  
0.50 ft 
1.00 % 
4.0 ft 

6 in 
0.0 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

21.8 cfs 
3.0 fps 

48.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.49 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V11 -CUL-DE-SAC B 



S T R E E T  F L O W S  

5 
iij 

99- 

98- 

I 

V I  2-’A’ STREET-NN-1 TO NN-2 

41 ds ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
3.50 % ..... STREET SLOPE 
58.0 ft .... TOP WIDTH 

lnput variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
50.0 ft 
0.59 f t  
3.50 % 
4.0 ft 

6 in 
0.0 ft  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

41.0 cfs 
5.6 fps 

58.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 2.79 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V12-’A’ STREET-NN-1 TO NN-2 

lo3- 
1021 - I------ 

C 
0 
([I 
-s 100 

97 1 ao 100 1 
0 20 40 60 

Distance (ft) 
10 



S T R E E T  F L O W S  

103 

102- 

101- 
h 

E. 

iij 

C 

-0 100- 
> 
a, 
u - 

99- 

98- 

97 
0 

\ 

V12-3205 ROAD-NN-2 TO MM 

13 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
0.50 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I I I I I I 

20 40 60 80 100 120 1 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 f t  
0.87 f t  
0.50 % 
4.0 f t  

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

12.5 cfs 

86.0 ft 
2.1 fps 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 1.07 
Manning’s n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V12-3205 ROAD-NN-2 TO MM 



S T R E E T  F L O W S  

103 

102- 

101- 
h 

G 
‘E 100- 

fi 

c 
0 
(d > a 

99- 

98- 

0 
97 

V I  2-ALTA DRIVE-LL-EE 

27 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
2.30 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I I 1 I I I 

20 40 60 80 100 120 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 f t  
0.87 f t  
2.30 70 
4.0 ft 

6 in 
16.7 ft 

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

26.9 cfs 
4.6 fps 

86.0 ft 

SECTION: 
Cross Slope 2.0 Yo 
Gutter Depression 2.0 in 
Depth - Velocity Product 2.30 
Manning’s n 0.016 

Vote: Input 100% slope at back of walk for vertical walls. 

V12-ALTA DRIVE-LL-EE 

0 



S T R E E T  F L O W S  
\ 

V12-ALTA DRIVE-DD TO CC 

103 

102- 

101- 
h s 
Y i  100- 

- ii 

C 
0 
m 

w 
99- 

98- 

97 
0 

Input variables: 

27 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
2.30 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I 1 I I I I 

1 20 40 60 80 100 120 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 f t  
0.87 f t  
2.30 % 
4.0 f t  

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

26.9 cfs 
4.6 fps 

86.0 f t  

SECTION: 
Cross Slope 2.0 70 
Gutter Depression 2.0 in 
Depth - Velocity Product 2.30 
Manning’s n 0.016 

Note: Input 100% slope at back of walk for vertical walls. 

V12-ALTA DRIVE-DD TO CC 



S T R E E T  F L O W S  

102- 

101- 
h s 
-3 100- 
5 
iii 

c 
0 
([I 

99- 

98- 

97 

\ 

V12-ALTA DRIVE-CC TO 66 

27 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
2.30 % ..... STREET SLOPE 
86.0 ft .... TOP WIDTH 

I I I I I I 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 f t  
78.0 ft 
0.87 f t  
2.30 % 
4.0 f t  

6 in 
16.7 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

26.9 cfs 
4.6 fps 

86.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 2.30 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V12-ALTA DRIVE-CC TO BB 

0 



S T R E E T  F L O W S  

103 

102- 

101- 
h 

G 
'3 100- 
C 
0 
Kl > 
W 
W 
- 

99- 

98- 

97 
0 

\ 

V I  2-"C" STREET-QQ TO PP/OO 

water surface 

31 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
1.80 % ..... STREET SLOPE 
48.0 ft .... TOP WIDTH 

I I I I I 1 I I I 

10 20 30 40 50 60 70 80 90 100 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
40.0 f t  
0.49 ft 
1.80 % 
4.0 ft 

6 in 
0.0 f t  

100.0 % 
100.0 % 

Output variables: 

Capacity at d 
Velocity 
Top width 

30.5 cfs 
4.1 fps 

48.0 f t  

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 2.04 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V12-"C" STREET-QQ TO PP/OO 



S T R E E T  F L O W S  

input variables: 

I 

V I  2-"C" STREET-PP/OO TO KK 

Output variables: 

> 
Q) 
E 

99- 

98- 

97 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

34 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
2.30 % ..... STREET SLOPE 
48.0 ft .... TOP WIDTH 

I I I I I I I I 1 

0.50 ft 
40.0 ft 
0.49 ft 
2.30 % 
4.0 ft 

6 in 
0.0 f t  

100.0 % 
100.0 % 

Capacity at d 
Velocity 
Top width 

34.5 cfs 
4.6 fps 

48.0 ft 

SECTION 

Gutter Depression 2.0 in 
Depth - Velocity Product 2.30 
Manning's n 0.016 

Cross Slope 2.0 % 

Vote: Input 100% slope at back of walk for vertical walls. 

V I  2-"C" STREET-PP/OO TO KK 

' 0 3 M  
102'1 

10 



S T R E E T  

103 

102- 

101- 
h 

E 
C 

(d 
B 100- 
5 
5 

99- 

98- 

F L O W S  

water surface 

34 cfs ... FLOW RATE 
0.50 ft .... FLOW DEPTH 
2.30 % ..... STREET SLOPE 
48.0 ft .... TOP WIDTH 

V I  2-"C" STREET-KK TO II 

Input variables: 

Flow depth, d 
Road width 
Crown height 
Street slope 
Sidewalk width 
Curb height 
Median width 
Rt back of walk 
Lt back of walk 

0.50 ft 
40.0 ft 
0.49 ft 
2.30 % 
4.0 ft 

6 in 
0.0 ft 

100.0 % 
100.0 5% 

Output variables: 

Capacity at d 
Velocity 
Top width 

34.5 cfs 
4.6 fps 

48.0 ft 

SECTION: 

Gutter Depression 2.0 in 
Depth - Velocity Product 2.30 
Manning's n 0.016 

Cross Slope 2.0 % 

Note: Input 100% slope at back of walk for vertical walls. 

V12-"C" STREET-KK TO II 

I 

97 ! I I I I I I I I I 

0 10 20 30 40 50 60 70 80 90 11 
Distance (ft) 

10 



V I  I-NORTH LOOP ROAD-U TO T 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.046000 ft/ff 

Diameter 24.00 in 
Discharge 48.52 cfs 

Depth 2.00 ff 

2.00 ft 

J 

1 OJ26195 
12:48:44 PM 

- 
1 

24.00 in 

- 

:o 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FiowMaster 6.08 
Page 1 of 1 



V1 I-NORTH LOOP ROAD-T TO ES-1 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

~~ ~~ 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.046000 Wft 
Depth 2.50 ft 
Diameter 30.00 in 
Discharge 87.97 cfs 

:o 
H I  
NTS 

1 Of26195 
12:51:08 PM 

E.50 ft 30.00 in 

G .  C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster 6.08 
Page 1 of 1 



V11 -PT T TO T I  
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 47.16 cfs 

3.00 ft 

1 

11112/95 
09:34:29 PM 

36.00 in 

Go 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster v5.08 
Page 1 of 1 



V I  I-NORTH LOOP ROAD-ES-1 TO NP-1 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.041 000 ft/ft 
Depth 4.50 ft 
Diameter 54.00 in 
Discharge 398.16 cfs 

H I  
NTS 

10126t95 
12:53:17 PM 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

F l d a s t e r  6.08 
Page 1 of 1 



V I  I-NORTH LOOP ROAD NP-1 TO L2 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project5.fm2 
Worksheet vi 1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.041 000 ftlft 
Depth 5.00 ft 
Diameter 60.00 in 
Discharge 527.33 cfs 

H I  
NTS 

5.00 ft 60.00 in 

11/15/95 
10:10:35 PM 

G. C. Wallace, 1%. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster 6.08 
Page 1 of 1 



V I  1-NORTH LOOP ROAD L1 TO L2 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestadfm~rojed5.fm2 
Worksheet V l  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 47.16 cfs 

\;o 
H I  
NTS 

(. 

3.00 ft 

4 

36.00 in 

11/15f9!5 
10:14:12 PM 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1 666 

FlowMaster 6.08 
Page 1 of 1 



V I  I-NORTH LOOP ROAD-L2 TO M 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\frnw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.041 000 Wft 
Depth 5.00 ft 
Diameter 60.00 in 
Discharge 527.33 cfs 

5.00 ft 

1 OQ6t95 
12:56:00 PM 

60.00 in 

H I  
NTS 

G. C. Wallace, Inc. FlowMaster 6.08 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 Page 1 of 1 



V I  I-NORTH LOOP ROAD-M TO K2 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmwl>roject4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.045000 Wft 
Depth 5.00 ft 
Diameter 60.00 in 
Discharge 552.45 cfs 

5.00 ft 

1Ol26l95 
12:58:12 PM 

60.00 in 

H I  
NTS 

G. C. Wallace, Inc. FlowMaster 6.08 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 Page 1 of 1 



Vll-NORTH LOOP ROAD-K2 TO A2 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.045000 Wft 
Depth 5.00 ft 
Diameter 60.00 in 
Discharge 552.45 cfs 

5.00 f t  

1 Ot26f95 
125957 PM 

60.00 in 

:o 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V I  1 -HUALAPAI WAY-N/O TO A3 
Cross Section for Circular Channel 

3.00 ft 

+ 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

A 

36.00 

Section Data 

Channel Slope 0.045000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 141.48 cfs 

Mannings Coefficient 0.01 3 

H I  
NTS 

11/10/95 
04: 1050 AM 

G. C. Wallace. Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

in 

F l d a s t e r  6.08 
Page 1 of 1 



V I  1 -HUALAPAl WAY-V TO Q 
Cross Section for Circular Channel 

~~ 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.045000 Wft 

Diameter 24.00 in 
Depth 2.00 ft 

Discharge 47.99 cfs 

!.OO ft 

1 OI26/95 
01 :02:37 PM 

H I  
NTS 

24.00 in 

FlowMaster 6.08 G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 Page 1 of 1 



V I  1 -COS1 -Q TO R 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet VI  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 5.00 ft 
Diameter 60.00 in 
Discharge 184.15 cfs 

1 1 I1 2/95 
10:12:38 PM 

5.00 n 60.00 in 

H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V11-COS-1-R TO S 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\proJect4 .fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning’s Formula 
Solve For Discharge 

-~ 
Section Data 

Channel Slope 0.005000 Wft 
Depth 6.00 ft 
Diameter 72.00 in 
Discharge 299.45 cfs 

Mannings Coefficient 0.01 3 

6.00 ft 

” 

11/12/95 
10:13:31 PM 

72.00 in 

H I  
NTS 

G. C. Wallace. Inc. 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster v5.08 
Page 1 of 1 



V I  I-COS-I- S TO ES-1 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet VI  I 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 ft/ft 
Depth 6.00 ft 
Diameter 72.00 in 
Discharge 299.45 cfs 

5.00 ft 

10126195 
01:22:13 PM 

72.00 in 

:o 
H I  
NTS 

G. C. Wallace. Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7 5 5 - 1 9  

FlowMaster 6.08 
Page 1 of 1 



V i  1-K1 TO A I  
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's formula 
Solve For Discharge 

~ 

Section Data 

Channel Slope 0.048000 Wft 
Depth 3.50 ft 
Diameter 42.00 in 
Discharge 220.41 cfs 

Mannings Coefficient 0.01 3 

3.50 f3 

1111Z95 
1 1 :27:08 PM 

42.00 in 

:o 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V I  I-SOUTH LOOP ROAD-W TO NP-2 
Cross Section for Circular Channel 

Project Description 
Project File c:vlaestad\fmw\project4.fm2 
Worksheet v1 I 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.041 000 ft/ft 

Diameter 24.00 in 
Discharge 45.80 cfs 

Depth 2.00 ft 

11/12/95 
08:36:38 PM 

W 

2.00 ft 

1 

24.00 in 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1 666 

FlowMaster 6.08 
Page 1 of 1 



V I  I-SOUTH LOOP ROAD-NP-2 TO P 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.023000 Wft 
Depth 2.50 ft 
Diameter 30.00 in 
Discharge 62.20 cfs 

?.50 f t  

10/26/95 
01 :26:46 PM 

30.00 in 

:n 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V I  1-OXFORD CROSS NORTH-P TO A4 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\frnw\project4.frn2 
Worksheet vi I 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.045000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 141.48 cfs 

H I  
NTS 

11110l95 
04:16:40 AM 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



~ 

Proiect DescriDtion 

V1 l-ANASAZI-A4 TO G 
Cross Section for Circular Channel 

Project File c:Vlaestad\fmuhproject5.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 

Depth 5.00 ft 
Diameter 60.00 in 
Discharge 260.43 cfs 

Channel Slope 0.01 0000 Wft 

11/16/95 
055257 AM 

5.00 ft 

:o 
H I  
NTS 

60.00 in 

G .  C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 

F l d a s t e r  6.08 
Page 1 of 1 



V11-ANASAZI-G TO A3 
\ Cmss Section for Circular Channe 

Project Description 
Project File c:baestad\fm~roject5.fm2 
Worksheet VI  1 
Flow Element Circular Channel 
-ldcthd Manning's Formula 
Sohe For - Discharge 

3 

Section Data 
Mannin s Coefficient 0.01 3 
gtm$i Slope 0.01 0000 wft 

5.50 it 
Diameter 66.00 in 
Discharge 335.79 cfs 

11l16f95 
0553142 AM 

5.50 f? 

H I  
NTS 

66.00 in 

G. C. Wallace. Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 FlowMaster 6.08 

Page 1 of 1 



V I  1 -ANASAZI-A3 TO A2 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fm~roject5.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.01 4000 ftlft 
Depth 6.00 ft 
Diameter 72.00 in 
Discharge 501.07 cfs 

11116l95 
055452 AM 

5.00 f& 72.00 in 

H I  
NTS 

G. C. Wallace. Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V I  1-3205 ROAD-X TO Y 
Cross Section for Circular Channel 

~~~ _____ 

Proiect DescriDtion 
Project File c:\haestad\frnwlproject4.fm2 
Worksheet V I  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.008000 Wft 
Depth 3.50 ft 
Diameter 42.00 in 
Discharge 89.98 cfs 

10126M 
01 :31:11 PM 

1.50 ft 42.00 in 

:o 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbuty, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V1 1-3205 ROAD- Y TO Z 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

~ ~~ ~ 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.008000 ftlft 
Depth 4.50 ft 
Diameter 54.00 in 
Discharge 175.88 cfs 

1.50 ft 54.00 in 

:a 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V I  1-3205 ROAD- Z TO HS 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4 .fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.008000 ftlft 
Depth 5.00 ft 
Diameter 60.00 in 
Discharge 232.93 cfs 

5.00 ft 

4 

60.00 in 

G. C. Wallace. Inc. 
Haestad Methods. Inc. 37 Brookside Road Watehury, CT 06708 (203) 755-1666 

FlowMaster 6.08 
Page 1 of 1 



V11-ES-2 TO CH-2 
Cross Section for Circular Channel 

~~ ~ 

Proiect DescriDtion 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 47.16 cfs 

3.00 ft 

1 0l26l95 
01 :34:43 PM 

I. 

36.00 in 

4 

G. C. Wallace, Inc. 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V I  1 -OXFORD CROSS SOUTH-CH2 TO E 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.frn2 
Worksheet V I  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.01 8000 Wft 

Diameter 24.00 in 
Discharge 30.35 cfs 

Depth 2.00 ft 

11/10/95 

04:25:33 AM 

2.00 f t  

:o 
H I  
NTS 

24.00 in 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551 666 

FlowMaster 6.08 
Page 1 of 1 



V1 1-D1 TO D2 
Cross Section for Circular Channel 

' Project Description 
Project File c:vlaestad\fmw~roject4.fm2 
Worksheet V I  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 47.16 cfs 

:o 
H I  
NTS 

1 0126195 
01:35:31 PM 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

in 

FlowMaster 6.08 
Page 1 of 1 



V11-C1 TO D2 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet V I  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 47.16 cfs 

3.00 ft 

1 Ot26l95 
01:36:19 PM 

36.00 in 

:n 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster 6.08 
Page 1 of 1 



VI  1 -D-2 TO A-I 
Cross Section for Circular Channel 

~ ~~ ~ 

Proiect DescriDtion 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.022000 ftlft 
Depth 3.50 ft 
Diameter 42.00 in 
Discharge 149.22 cfs 

3.50 ft 

10/26/95 
01 :37:23 PM 

42.00 in 

:o 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

F l d a s t e r  6.08 
Page 1 of 1 



V12-"A" STREET-NN-1 TO NN-2 
Cross Section for Circular Channel 

~ 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet VI 1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

I. 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.022000 Wft 
Depth 2.00 ft 

Discharge 33.55 cfs 
Diameter 24.00 in 

?.OO ft 

1 OI26l95  
01 :41:05 PM 

24.00 in 

H 1  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V12-3205 ROAD-NN-2 TO M M  
Cross Section for Circular Channel 

~~ 

Proiect DescriDtion 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning‘s Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 ft/ft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 47.16 cfs 

3.00 ft 

1 Ol26i95  
01 :42:39 PM 

36.00 in 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V12-"C" STREET-QQ TO PP/OO 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.018000 Wft 

Diameter 24.00 in 
Discharge 30.35 cfs 

Depth 2.00 ft 

z.00 ft 

10/26/95 
01 :4!5:46 PM 

24.00 in 

:n 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 

FlowMaster 6.08 
Page 1 of 1 



V I  2-"C" STREET-PP/OO TO KK 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 

Depth 4.00 ft 
Diameter 48.00 in 
Discharge 213.05 cfs 

Channel Slope 0.022000 Wft 

:o 
H I  
NTS 

1 Ol26f95 
01 :47:35 PM 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V12-"C" STREET-KK TO II 
Cross Section for Circular Channel 

Project Description t 

Project File c:vlaestad\fmw\project4.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 

Depth 4.50 ft 
Diameter 54.00 in 
Discharge 291.66 cfs 

Channel Slope 0.022000 Wft 

t.50 f t  

1 

1 om195 
01 :49:03 PM 

54.00 in 

bo 
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 

FlowMaster v5.08 
Page 1 of 1 



V1 2-CHARLESTON BLVD 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project3.fm2 
Worksheet vi  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

~ 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.022000 Wft 
Depth 3.50 ft 
Diameter 42.00 in 
Discharge 149.22 cfs 

3.50 ft 

11/14/95 
01 :53:01 AM 

42.00 in 

H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

Flowfvlaster 6.08 
Page 1 of 1 



V12-HH TO II 
Cross Section for Circular Channel 

Project Description 
Project File c:baestad\fmw\project3.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

~ 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.005000 Wft 
Depth 5.50 ft 
Diameter 66.00 in 
Discharge 237.44 cfs 

11M4/95 
01 5 1  :13 AM 

~~ 

5.50 ft 66.00 in 

H I  
NTS 

G. C. Wallace. Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 

FlowMaster 6.08 
Page 1 of 1 



V12-II TO JJ 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestad\fmw\project3.fm2 
Worksheet v11 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.01 5000 Wft 
Depth 6.00 ft 
Diameter 72.00 in 
Discharge 518.66 cfs 

5.00 ft 

4 

72.00 in 

11/14/95 

01 :48:36 AM 
G. C. Wallace, Inc. 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 
FlowMaster 6.08 

Page 1 of 1 



V12-ALTA DRIVE-LL TO EE 
Cross Section for Circular Channel 

Proiect DescriDtion 
Project File 
Worksheet VI  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

c:\haestad\frnvAproj ect4 .f rn2 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.023000 Wft 
Depth 3.00 ft 
Diameter 36.00 in 
Discharge 101.15 cfs 

3.00 ft 

I omm 
01 :50:42 PM 

36.00 in 

HI 
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster 6.08 
Page 1 of 1 



V12-ALTA DRIVE-DD TO CC 
Cross Section for Circular Channel 

Project Description 
Project File c:\haestadfmwlproject4.fm2 
Worksheet V I  1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.023000 Wft 

Diameter 24.00 in 
Discharge 34.31 cfs 

Depth 2.00 ft 

1 0/26/95 
01 :51:45 PM 

- 

24.00 in 

H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster 6.08 
Page 1 of 1 



V I  2-ALTA DRIVE-CC TO BB 
Cross Section for Circular Channel 

Project Description 
Project File c:Vlaestad\fmw\project4.fm2 
Worksheet VI 1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.01 3 
Channel Slope 0.023000 Wft 
Depth 2.50 ft 
Diameter 30.00 in 
Discharge 62.20 cis 

10126195 
01 5234 PM 

2.50 ft 

! 

30.00 in 

I 

V L  
H I  
NTS 

G. C. Wallace, Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

F l d a s t e r  6.08 
Page 1 of 1 



Worksbeet 
Worksheet for Irregular Channel 

m-jact Description 
Project Fila c:\haerta4\fmv\Pro~ec+~.fm2 

F 1 O W  Element Irregular Cbann.31 
nethod Icannlnq’s Formula 
solve For Water Elevation 

worlcahoet DIVERSION BERX 

Input Data 

Elevation ranqc: 98.90 ft to 102.90 ft. 
Channel s1opa O.oosoooft/ft 

End s ta t ion  
167.00 

R o u g h n e a r  
0.030 

start Station station citj Elevation (it) 
25.00 101 65 25.00 
50.00 101 * 10 
100.00 100.00 
150.00 98.90 
153.00 99 - 90 
156.00 100. 90 
159.00 101.90 
162.00 102.90 
167.00 102 - 90 
e 707.00 CfS 

~~ ~ 

Results 
Wtd. xanninqa coefficient 0.030 
Watsr surface Elevation 101.54 ft 

wetted Perimeter 128.18 ft 
Top Width 127.72 ft 
Height 2.64 ft 

168.33 fta plow *ea 

critical Depth 101.11 ft 
critical slope 

s-iric m~rgy 101.81 ft 

0.012?43ft/ft 
velocity 4.20 ft/6 
Velocity Bead 0.27 ft 

Froude Number 0.64 
Plow is aubcri t i c a l .  

.. .: 

i I vs-oe 
m q e  1 Of 1 

I C. C. Wnllace, Inc. 
mestad nethobs, xnc. 37jl)rm*rids watez+mw, cp 06706 (203) 755-1666 

10/04/95 
10:42:51 AU 



DIVERSION BEBW 
Cross Section for Irregular Channel 

Pro*& DeacriEltion 
Project P i l e  c:\haestad\fmv\prOject4.fa2 
Worksheet DIVERSION BERM 
P l o w  Element Irregular Channel 
nethod nannlng'm Formula 
Solve ?'or Water Elevation 

section Data 
Wtd. Hannings Coafficient 0 - 030 
channal s l o p  0 - oosoooft/f t 
Water Surface Elevation 101.54 it 
Dlscharae 707.00 CfS 

* 

. 
i 

10/04/95 ' 10:34:52 AN 

station (it) 

c. c. Wallace, Inc. 
Baatad Xsthod.. Inc. 37 B r o o k s i d e  Road Yo-, C 3  06708 (203) 755-1666 
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ALLOWABLE INLET CAPACITY 

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 
I 

_ _ -  
2 .o 
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I .o 
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SUMMERLIN MASTER PLAN UPDATE 



c 

G.C. WALLACE, INC. 
En g i nee ri n g/A rch it ect u re 

August 8, 1995 

62050.302H 

City of Las Vegas 
400 East Stewart Avenue 
Las Vegas, NV 89101 

Attention: Randy Fultz, P.E. 

Subject: Summerlin Flood Con -01 Master Plan Update 
(CLV File No. DS1610A) 

Gentlemen: 

We have received your review memorandum dated August 1, 1995. We 
have addressed the comments as follows: 

Comment: "1. The Village 26 Detention Basin Report had higher 
CN values than those contained in this report for 
future conditions. We do not believe the developed 
condition CN values are lower. The minimum CN 
value for developed conditions should equal those 

. prcsented in the Vil!ace 26 Dctention Basin Report. 

Response: As you are aware, this update included fairly extensive 
revisions to the drainage area layout for the western part of 
Summerlin. As a part of the process, the drainage areas 
were checked and digitized into an AutoCAD file and 
analyzed with GIS software using computerized soil and land 
use graphical and tabular data. 

This resulted in a more accurate analysis. As you will note 
on the enclosed calculation sheet entitled "CN Value 
Comparison," although the same labels were used, the 
individual drainage area configuration and parameters var)' 
slightly between the Village 26 and the Master Plan Update. 
However, the composite CN for the Master Plan Update for 
the entire drainage basin is slightly higher than the 
composite CN for the original Village 26 study. 



G.C. WALLACE, INC. 
Eng i nee r i n g/A r c h it e c t u re 

City of Las Vegas 
August 8, 1995 

'; 
62050.302H 

Page 2 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

"2. An updated Hydrology Map similar to Figure 12 in the 1990 Boyle 
Report should be provided. 'I 

Refer to the enclosed Figure 13. 

"3. The Village 26 Detention Basin should be shown on Figures 3 and 4 
of the report." 

Figures 3 and 4 were copied directly from the previous studies done by Boyle 
and are included in this report for the purpose of showing what was proposed 
in those prior studies. 

"4. The Engineer should provide a legend for the column headings and 
column headings on each page of the tables within Appendix A." 

Refer to the revised tables included herein. 

WEH:sjl 

Encl. 



a 

CN VALUE COMPARISON 

\ VILLAGE 26 - PHASE I1 SUMMERLIN MPU 

COMP. CN : 86.682 COMP. CN : 86.860 

8 

e 
P 



. 
CN CALCULATIONS FOR SCS SOIL TYPES 
DATE: 5/3/95 CALCULATED BY: WEH CHECKED BY: CAL 

LNSCPGlGRASS DESERT SHRUB GRADED, NO VEGETATION 
(GOOD CONDITION) (POOR CONDITION) 

I 
39 63 77 

86 
91 
94 
94 

A 
B 

74 85 C 
D ROCK 90 92 

61 77 

80 aa 

, 



CN CALCUMTIONS FOR SCS SOIL TYPES 
DATE: 5/3/95 CALCULATED BY: WEH CHECKED BY: CAL 

LNSCPGIGWSS DESERT SHRUB GRADED, NO VEGETATION 
(GOOD CONDITION) (POOR CONDITION) 

\ 
39 63 77 

86 
91 
94 
94 

A 
B 

74 .85 C 
80 88 D ROCK 90 92 

61 77 
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CN CALCULATIONS 
CALCULATED BY: WEH DATE: 5/25/95 



TIME OF CONCENTRATION 

K = (0.0132 CN) - 0.39 TI = 1.6 w (1 .1  - K) * L I S T R =  L I V  TC = TI t TR TLAG = 0.6 * TC 

1 TC T U G .  
* 

U B E L  ACREAGE CN K LENGTH SLOPE TI LENGTH SLOPE V1 v2 TR 
(FT) (To) (MIN) (FT) (YO) (FPS) (FPS) (MIN) (MIN) (HR) 

3A 21 2.7 87 0.76 . 100 , 1 6.15 1000 1.5 2.47 3.75 5.59 11.74 0.12 
2300 2 2.86 4.33 8.86 8.86 0.09 

0.21 

38 501.8 87 0.76 100 1 6.15 1500 1.5 2.47 3.75 7.82 13.96 0.14 
6300 2 2.86 4.33 24.26 24.26 0.24 

0.38 

. 3 c  99.3 87 0.76 100 1 6.15 300 1 2.02 3.06 2.48 8.62 0.09 
31 00 2 2.86 4.33 11.94 11.94 0.12 

0.21 

89 0.78 100 1 5.67 500 1.5 2.47 3.75 3.37 9.04 0.09 
2300 3.5 3.78 5.72 6.70 6.70 0.07 

0.16 

8B 414.7 90 ’ 0.80 100 1 5.44 1500 1.5 2.47 3.75 7.82 13.25 0.13 
5100 2.5 3.19 4.84 17.57 17.57 0.18 

0.31 

11A 511.9 86 0.75 100 1 6.39 1200 1.5 2.47 3.75 6.48 12.87 0.13 
4500 3 3.50 , 5.30 14.15 14.15 0-14 
1500 4 4.04 6.12 4.08 4.08 0.04 

0.31 

118 493.9 88 0.77 100 1 5.91 1200 1.5 2.47 3.75 6.48 12.39 0.12 

0.27 

12A 255.8 90 0.80 100 1 5.44 1000 1.5 2.47 3.75 5.59 11.03 0.11 
3800 2.5 3.19 4.84 13.09 13.09 0.13 

0.24 

128 170.1 ” 91 0.81 100 1 5.20 500 1.5 2.47 3.75 3.37 8.57 0.09 
2200 2.2 3.00 4.54 8.08 8.08 0.08 

8A 150.9 

I 

I 6.12 14.16 14.16 0.14 5200 4 4.04 
- 

I I , 0.17 

DEVLOPEMENT: SUMMERLIN MASTER PLAN UPDATE 
CALCULATED BY: WEH DATE: 5/25/95 

, 



TIME OF CONCENTRATION 

TC T U G  
(FT) ("0) (MIN) (FT) (%) (FPS) (FPS) (MIN) (MIN) (HR) 

10.14 0.10 

0.30 

2.47 3.75 4.70 I 10.14 0.10 
4.84 19.98 19.98 0.20 

0.30 

87 0.76 100 1 I 6.15 800 1.5 2.47 3.75 4.70 10.85 0.11 
4500 3 3.50 5.30 14.15 14.15 0.14 

0.25 

1000 2 2.86 4.33 4.84 12.81 0.13 
11.55 0.12 4500 4.5 I 4.29 6.49 11 5 5  

0.24 

'LABELIACREAGEI CN I K LENGTH SLOPE TI LENGTH SLOPE V1 v2  TR 

' 13A 1 389.8 90 I 0.80 100 1 5.44 800 1.5 2.47 3.75 4.70 
I I 
I 5800 2.5 3.19 , 4.84 19.98 , I 19.98 0.20 

I I  
138 366.9 90 0.80 100 1 5.44 800 1.5 

. 5800 2.5 3.19 

19A 293.9 

83 0.71 200 2 7.97 , 20A 483.3 

I 
84 0.72 200 2 7.70 1000 1.5 2.47 3.75 5.59 13.29 0.13 . 208 333.4 

I 4.29 ' 6.49 8.99 8.99 0.09 
0.22 

1200 1.5 2.47 3.75 6.48 13.12 0.13 
2400 6 4.95 7.50 5.34 5.34 I 0.05 

1 0.18 

1200 1.5 2.47 3.75 6.48 13.12 0.13 
5.11 Q.05 

0.1 8 
2200 5.5 4.74 7.18 5.11 

88- 0.77 200 , 2 6.64 800 1.5 2.47 ' .  3.75 4.70 11.34 0.11 
4.95 7.50 7.12 7.12 0.07 

0.1 8 

3500 4.5 

21A . 171.7 . 88 0.77 200 2 6.64 
I 

--__ ~ - 88 0.77 200 2 6.64 218 154.5 

I '  

174 
6 

21 c 
3200 

88 0.77 200 2 , 6.64 500 1.5 2.47 3.75 3.37 10.00 0.10 
5 4.52 6.84 0.09 6.09 0.06 

0.16 

93.5 
2500 

21 D 

I I 

DEVLOPEMENT: SUMMERLIN MASTER PLAN UPDATE 
CALCULATED BY: WEH DATE: 5/25/95 

. 

TLAG = 0.6 u TC 112 113 
I S K = (0.0132 * CN) - 0.39 TI = 1.0 M (1 .1  - K) * L T R = L / V  TC = TI t TR 



TLAG = 0.6 * TC T R =  L / V  T C z T I t T R  112 1M 
I S K = (0.0132 M CN) - 0.39 TI  = 1.8 M ( 1 . 1  - K )  * L 

LENGTH \SLOPE] V1 I v 2  1 TR TC TLAG 

I 0.22 

K LENGTH SLOPE TI LABEL ACREAGE1 CN (%)* (MIN) (FT) I ( O/O) I ( FPS) (MIN) (MIN) (HR) 

13.34 0.13 , 

8.28 0.08 
I FPS) 1 ( 2 8.50 1000 2 2.86 1 4.33 4.84 

3400 I 5 4.52 6.84 8.28 

(FT) 
81 0.68 200 23A 192 

I 
13.85 0.14 82 I 0.69 200 12.18 12.18 0.12 

' 4.52 I 6.84 5000 2600 2.5 3.19 4.84 8.96 8.96 0.09 
0.35 

5.61 2 8.24 1200 I 2.86 4.33 1 2 
5 

238 ~ - - I ~ - -  I 

4.07 I 11.24 0.11 . 2.86 4.33 800 2 86 0.75 200 7.80 7.05 1 7.05 0.07 3300 6.5 5.1 5 
0.1 8 

2 7.17 24A 219.7 

I 
-- --- ---- 4.84 ' 12.01 0.12 2 7.17 1000 - 2.86 4.33 - 86 0.75 200 7.50 11.12 11.12 0.11 2 

6 4.95 5000 
248 305.3 

0.23 

2.92 ' 10.62 0.11 
- 

2.86 4.33 
4.95 

500 2 
6 5000 

2 7.70 1 
I 7.50 11.12 11.12 0.11 

I 0.22 

84 0.72 200 I ' 24C 221.3 

I 2.61 10.04 0.10 3.19 4.84 
5.89 8.92 10.84 10.84 0.11 

0.21 

2.61 10.31 0.10 500 2.5 
7500 8.5 5.89 8.92 14.01 14.01 0.14 

* 0.24 

2 6.90 3800 35 11.95 18.10 3.74 10.64 0.11 
6.06 9.1 8 16.70 16.70 0.17 

0.27 

2 7.44 I 61 00 9 6.06 9.18 11.54 18.98 0.19 

500 2.5 
5800 8.5 

2 7.44 85 0.73 200 25A 263.1 

I -- 
I I I 

3.19 4.84 1 2. 7.70 84 0.72 200 258 203.6 

87 0.76 200 9 
9200 

' 2714 639.7 

278 249.9 85 0.73 200 
I I 

I 

1 



5 

LABEL ACREAGE CN K LENGTH SLOPE TI LENGTH SLOPE V1 v2  TR TC TLAG 
(FT) (YO) (MIN) (FT) (YO) (FPS) (FPS) (MIN) (MIN) (HR) 

27C 614.4 86 0.75 200 2 7.17 2200 35 11.95 18.10 2.26 9.43 0.09 
6800 9 6.06 9.1 8 12.35 12.35 0.12 

0.22 

270 198.7 85 0.73 200 2 7.44 800 2.5 3.19 4.84 3.64 11.08 0.11 
3700 6 4.95 7.50 8.23 8.23 0.08 

0.19 , 

28A 200.6 85 0.73 200 2 7.44 800 2.5 3.19 4.84 3.64 11.08 0.11 
3900 6 4.95 7.50 8.67 8.67 0.09 

0.20 

38A 709 88 0.77 100 1 5.91 1200 1.5 2.47 ' 3.75 6.48 12.39 0.12 
11800 2.5 3.19 4.84 40.65 40.65 0.41 

0.53 

388 337.8 88 0.77 100 1 5.91 1000 1 2.02 3.06 6.85 12.76 0.13 
4400 2 2.86 4.33 16.95 16.95 0.17 

0.30 

57A 280.6 88 0.77 100 1 5.91 800 1 2.02 3.06 5.76 11.67 0.12 . 
5100 2.5 3.19 4.84 17.57 17.57 048  

0.29 

578 875.2 86 0.75 100 1 6.39 1500 1 2.02 3.06 9.57 15.96 0.16 
33.51 0.34 

0.49 
8700 2 2.86 4.33 33.51 

60A 228.4 86. 0.75 100 1 6.39 3800 2 2.86 ' 4.33 15.63 22.01 0.22 

20 1441.8 88 0.77 0.00 0.00 0.00 0.00 0.00 0.00 

50 , 365.6 88 0.77 200 2 6.64 -~ 2200 - _--. 45 13.55 2 0 . 5 3 -  2.00 8.63 0.09 
2300 20 9.03 13.68 2.80 2.80 0.03 

6.55 0.07 3800 10 6.39 9.68 6.55 
0.1 8 I 

TIME OF CONCENTRATION 
DEVLOPEMENT: SUMMERLIN MASTER PLAN UPDATE 
CALCULATED BY: WEH DATE: 5/25/95 

112 113 
K = (0.0132 * CN) - 0.39 TI = 1.8 * ( 1 . 1  - K) L 1 S T R =  L 1 V  TC = TI t TR TLAG = 0.6 * TC 



1 . 1 ,  
I i I  

“ E , ,  

TIME OF CONCENTRATION 
DEVLOPEMENT: SUMMERLIN MASTER PLAN UPDATE 
CALCULATED BY: WEH DATE: 5/25/95 

112 113 TC = TI t TR TLAG = 0.6 * TC I S T R = L l V  K = (0,0132 * CN) - 0.39 TI = 1.8 * ( 1 . 1  - K) * L 

.-  

I 



HEC-1 INPUT PAGE 1 

I 

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 
27 
20 
29 
33 
31 
32 
33 
34 
35 
36 

37 
38 

39 
40 
41 
42 
43 

44 
45 

ID.. , . . . . 1 . . . . , , .2.. , , . , ,3. . , , . , ,4. . , . . . .5., , . . .6. . , . . . ,7. . . . . . .a. . , . . . .9. . , . . .10 
tDIAGRAK 1. 

ID DRAINAGE TOWARD ANGEL PARK - FUTURE D E W P E D  CONDITIONS 
ID 100-YR, 6-HR STORH, SDN 5 
ID E l  HODEL REVISED FROH BOYLE HASTER P W I  1992 8/26/94 
ID (ANGEL PARK D E " I O N  BASIN VOLUHES HODIPIED TO EQUAL 1435 ACRE I".; 
ID OPTIONAL DETENTION BASIN NO. 4 INCLUDED) 
ID 
ID FILE: SDl-SDN5.DAT 
m 
ID IX.ATION A@NsQ.III. 1 DARP 
ID 
ID RATIO1 ANGEL PARK 23.14 ,774 
ID RATIO2 RCB AT Sow. PKH. 14.23 ,830 
ID RATIO3 14.0 ,832 
ID RATIO4 13.0 ,839 
ID RATIO5 12.0 ,846 
ID RATIO6 11.0 ,853 
ID RATIO7 TWA 6 ALTA DR. 10.67 ,855 
ID RAT108 10.0 ,860 
ID ttttttttttttttttttttttttttttftfttttttttfttt 

IT 3 
IO 5 
IN 5 
JRPREC 

KK 20 
BA 2.253 
PB 3.72 
Pc ,000 
PC ,180 
PC ,250 
TC ,221 
PC .561 
PC .810 
PC ,974 
Pc ,997 
L s o  
m -45 

RB 20-27A 
R n 4  

KK 27A 
BA 1,000 
PB 3.58 
Ls 0 
OD .27 

KK N27AA 
EC 2 

0 0 300 
0 0  

.774 ,830 .832 ,839 ,846 ,153 ,855 ,860 

,020 ,059 ,080 .llO .144 ,150 ,160 .168 ,171 
.182 ,187 ,190 ,197 ,202 ,210 ,220 ,230 ,241 
.259 .265 ,280 .290 ,300 ,305 .309 .I10 ,317 
.X7 .!I? .?46 ,251 ,381 :IO8 .630 .a77 .514 
,630 ,710 ,720 ,731 ,752 ,779 ,790 ,795 ,804 
,820 .826 .840 ,859 ,889 ,910 ,938 .966 ,970 
,979 ,981 ,983 .985 ,989 ,990 .992 ,993 .996 
.999 1.00 
88 

.19 .I 

87 



HEC-1 INPUT PAGE 2 

ID.... ... 1,......2 .,..... 3 ..... .. 4..... . . 5 .  ...... 6... ,... 7..... ..8 ..... , .9..... .10 LINE 

KK 60 
BA ,297 
PB 3.65 
Ls 0 88 
UD .14 

46 
47 
48 
49 
50 

KK 60-70 
Rw 1 .08 .I 

51 
52 

53 
54 
55 
56 
57 

KK 70 
BA ,700 
PB 3.65 
LS 0 88 
ilD .19 

KK N70 
BC 2 

58 
59 

KK 70-27A 
RH 1 .06 .3 

60 
61 

62 
63 

KK N27AB 
BC 2 

KK DB4 
RS 1 STOR -1 
SV 0 20 75 150 252 400 
SQ 0 240 740 1020 1200 20000 
SE 0 5 10 15 20 25 

64 
65 
66 
67 
68 

69 
70 

!?! 2?k?!C 
RH 2 .12 .3 

KK 50 
BA .571 
PB 3.65 
LS 0 88 
UD .18 

71 
72 
73 
74 
75 

76 
77 

KX 50-27C 
RH 4 .20 .3 

KK 21c 
BA ,960 
PB 3.58 
Ls 0 86 
UD -22 

78 
79 
80 
81 
82 

83 
84 

KK N27C 
EC 2 



E - 1  INPUT PAGE 3 

LINE 

85 
86 

87 
88 
89 
90 
91 

92 
93 

94 
95 
96 
97 
98 

99 
100 

101 
102 
103 
104 
105 

106 
107 

x 3  
109 
110 

111 
112 
113 
114 
115 
116 

117 
118 

119 
120 

121 
122 
123 
124 
125 

ID.......l... . ... 2.,.....3.. .... .4.. ... ..5. .... ..6.. ..., .?.......E. ...... 9.. .... 10 

KK 27C-28A 
Rn 2 .It . 3  

KK 28A 
BA ,313 
PB 3.43 
Ls 0 85 
m .20 

KK N28A 
IIC 2 

KK 27B 
BA ,390 
PB 3.58 
LS 0 85 
UD .19 

KK 278-27D 
RH 2 .lo .3 

KK 27D 
BA ,310 
PB 3 . 4 3  
Ls 0 85 
UD ,19 

KK N27D 
EC 2 

KX DB5 
KH 
RS 1 STOR -1 
SV 0 15 25 47 92 146 170 330 
SQ 0 56 145 338 481 554 574 14800 
SE 3542 3545 3547 3550 3555 3560 3561.5 3566 

I(K H24CB . 
HC 2 

KK RH24CB 
RK 2500 .04 ,015 TRAP 20 2 

KX 24c 
BA .346 
PB 3.43 
Ls 0 84 
UD .22 



LINE 

126 
127 

128 
129 
130 
131 
132 

133 
134 

135 
136 
137 
138 
139 

140 
141 

142 
143 

144 
145 
146 
147 
148 

i4; 
150 

151 
152 
153 
154 
155 

156 
157 

158 
159 

160 
161 

162 
163 
164 
165 
166 

BEC-1 INPUT PAGE 4 

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

RK N24Ch 
HC 2 

KK 2% 
EA .4 l l  
PB 3.50 
LS 0 85 
m, 0.21 

RK 25A-244 
RH 2 .lo ‘3 

KK 24A 
BA ,343 
PB 3.43 
LS 0 86 
UD 0.18 

KK N24A 
AC 2 

KK 24A-24B 
RX 3000 .04 .015 TRAP 20 2 

KK 25B 
BA ,118 
PB 3.50 
Ls 0 84 
UD 0.24 

W ?  
M 459-239 
RH 2 .la .3 

KK 248 
BA 0.471 
PB 3 .43  
LS 0 86 
UD .23 

KK N24B 
EC 2 

KK N24CC 
HC 3 

KK 24C-23A 
RK 3600 ,04 ,015 TRAP 20 2 

RK 2% 
l?A ,300 
PB 3.34 
Ls 0 81 
UD 0.22 



a 

LINE 

167 
168 

169 
170 

171 
172 
173 
174 
175 

176 
177 

178 
179 
180 
181 
182 

183 
184 

185 
186 
187 
188 
189 

1 nn 1 7 V  

191 

192 
193 
194 
195 
196 

197 
198 

199 
200 
201 
202 
203 

204 
205 

m-1 IHPm PAGE 5 

ID ....... 1 ....... 2. ..... . 3  .... ..,4.. ... ..5 ..... .. 6... ... .7..... .. E... . ... 9......10 
\ 

KK. H23A 
E 2 

XK 23A-20A 
RK 5000 

KK 20A 
BA ,755 
PB 3.22 
E O  
UD 0'24 

KK NZOAA 
EC 2 

KK 21c 
BA ,272 
PB 3.25 
I s 0  
[TD .I8 

a 21c-21D 
RK 2700 

KK 2lD 
BA ,146 
PB 3.22 
G O  
UD 0.16 

a N2!Dh 
HC 2 

KK 2lA 
BA .268 
PB 3-25 
I s 0  
UD .18 

KK 2lA-2lB 
RK 2900 

KK 21B 
BA ,241 
PB 3.22 
E O  
UD ,18 

KK N21B 
EC 2 

,04 ,015 TRAP 20 2 

83 

88 

,04 ,015 TRAP 20 2 

88 

88 

.04 .015 TRAP 20 2 

80 



w-1 INPUT PAGE 6 

LINE ID.... .. .1.. . , , , . 2 . ,  . . . , . 3 . .  , . .. .4.. , , , , .5.. . . .. .6.. , .. . . 7 . .  ,.,.A,.. , .. 9... ... 10 
\. 

206 
207 

KK 218-21D 
RX 1400 ,025 ,015 TRAP 20 2 

208 
209 

KK N2lDB 
BC 2 

KK 2D20A 
RX 4200 ,025 ,015 TRAP 20 2 

210 
211 

212 
213 

KX N2OAB 
HC 2 

KK 2OA-1lA 
RX 3800 .035 .015 TUP 20 2 

214 
215 

216 
217 
218 
21 9 
220 

KK 1lA 
BA ,800 
PB 3.15 
LS 0 86 
UD .31 

221 
222 

KK NllA 
AC 2 

223 
224 

KK 1lA-3A 
RH 2 .09 . 3  

225 
226 
227 
226 
229 

KK 3A 
BA ,332 
PB 3.00 
Ls 3 e? 
UD .21 

230 
231 

KK N3A 
HC 2 

232 
233 

KK 3A-3B 
RH 6 .27 .3 

.. 
234 
235 
236 
231 
238 

KK 11B 
BA .I72 
PB 3.15 
LS 0 88 
UD .27 

KK 11B-8B 
RK 5500 .03 .025 TRAP 20 2 

239 
240 

241 KK 8A 
242 BA .236 
243 PB 3.06 
244 LS 0 89 
245 UD .16 1 



. 

LINE 

246 
247 

248 
249 
250 
251 
252 

253 
254 

255 
256 

257 
258 
259 
260 
261 

262 
263 

264 
265 
266 
267 
268 
269 
2?C 
271 

212 
273 

274 
275 
276 
277 
278 

279 
280 

281 
282 
283 
284 
285 

IIEC-1 INPUT PAGE 7 

ID.......l... .... 2 . . . . .  . . 3 . .  ,. , ..4.. .. .. .5., .. ... 6.. .. .. .7.. . .... E... .... 9 ..... .10 

KK 8A-8B 
RK 4300 

KK 89 
BA ,648 
PB 3.04 
L s o  
UD .31 

KK N8B 
HC 3 

KK 8B-3B 
RK 5600 

KK 3B 
BA ,784 
PB 3.0 
L s o  
UD .38 

KK N3B 
HC 3 

KK BOX 
R s 1  
s v o  
sv 47 
SQ 0 
SQ 4350 
SE n 
SE 21 

KX 38-60A 
R H 1  

KK 60A 
BA ,351 
PB 2.86 
I s 0  
[TD .22 

KK APN 
HC 2 

KX 238 
BA 0.969 
PB 3.34 
L s o  
m .35 

[ 

,025 ,015 TRAP 20 2 

90 

.03 ,025 TRAP 20 2 

87 

S M R  -1 
.37 1.5 3.7 6.6 10.2 19 24 31 38 
57 67 100 

200 440 725 1060 1430 1840 2280 2760 3420 
5240 7000 20000 

3 5 1 9 11 13 15 17 19 
23 25 35 

.OB .3 

86 

ANGB PARK NORTH 

82 



m - 1  INPUT PAGE 8 

ID., , , , . .i., , , .. .2..  . . , . .3.. , , . . .4., . . , . .5., . . . . .6., . . , . .7.. . . . . .E.. . . , . .9.. . . . .10 LINE 

KK 238-208 
RK 3800 20 2 

286 
287 -03 ,015 TRAP 

a4 

KK 20B 
BA 0.521 
PB 3.26 
L s o  
m, ,22 

288 
289 
290 
291 
292 

KX N20B 
HC 2 

293 
294 

KK 20B-12A 
R n 3  

295 
296 .14 .3 

90 

KK 1 1  
BA ,400 
PB 3.14 
L s o  
UD .24 

297 
296, 
299 
300 
301 

302 
303 

KK N12A 
HC 2 

304 
305 

KK 12A-12B 
R H 2  .09 .3 

01 

KK 12B 
BA .266 
PB 3.00 
!i ! 
UD .17 

306 
307 
308 
239 
310 

311 
312 

KX N12B 
HC 2 .. 

313 
s. 314 

KK 12B-57B 
RK 8500 TRAP 20 2 .02 ,015 

315 
316 
317 

5 318 
319 

320 
321 

322 
323 
324 

1 325 
326 

L 

I T  

.. 
v 

I 

KK 19A 
BA 0.459 
PB 3.20 
L s o  
UD 0,25 

a7 

,025 ,015 TRAP 
KK 19A-138 
RK 6400 20 2 

KK 13B 
BA ,573 
PB 3.12 
I s 0  
UD .30 

90 



w-1 INPm 

LINE ID.. . . . . .1.. . . . . .2., . . , , .3., , . . , .4., . . . . ,5. .  . . . . .6., , , . , .7.. , . . . .8. .. . . . .9. .. . . .10 
PAGE 9 

327 KK N13B 
328 HC 2 

329 KK 13B-57A 
330 RH 4 .I7 .3 

331 KK 51A 
332 BA .438 
333 PB 2.95 
334 Ls 0 88 
335 UD .29 

336 KK N57A 
337 HC 2 

338 KK 57A-57B 
339 RX 6000 -02 ,015 'IIIAP 20 2 

340 KK 57B 
341 BA 1.368 
342 PB 2.93 
343 LS 0 86 
344 UD .49 

345 KK N57B 
346 HC 3 

347 KK 13A 
348 BA .609 
349 PB 3.12 
.I qcn JV ZS 0 9!! 
351 UU .30 

352 KK 13A-38A 
353 

354 KX 38A 
355 BA 1.108 
356 PB 2,86 
357 Ls 0 88 
358 UD .53 

RK 11200 .02 .015 TRAe 20 2 

359 KK H38A 
360 EC 2 * . - -  

361 KK 38A-388 
162 RX 4200 .02 ,015 TRAP 20 2 

363 KK 388 
364 BA ,528 
365 PB 2.86 
366 Ls 0 88 
367 UD .30 



HEC-1 INPUT PAGE 10 

LINE 

368 
369 

370 
371 
372 
373 
374 

375 
376 
377 
378 
379 

380 
381 
382 

383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
334 

ID.... ... 1.......2. .... .. I... .... 4.. .. ,. .5.......6. ..... *7.. . .. . .8.. . .... 9.,.. .SO 

KR N38B 
HC 2 

KK 3c 
M ,155 
PB 2.89 
Ls 0 87 
UD .21 

R A P  
EA ,646 
PB 2.86 
Ls 0 82 
UJ .15 

K K N A P  
KH TOTAC PLOW AT ANGEL PARK 
HC 5 

KK DBAP 
KH ANGEL PARK DETENTION BASIN: ONE 24" EXST. 6 OHE 54" 
KH 1435 ACRE-FEET STORAGE AT 2618.5 ELEY. 
KO 3 
RS 1 STOR -1 
SV 0 10 40 108 240 410 635 890 1200 1410 
SV 1435 1474 1513 1554 1595 1637 1679 1723 1767 1812 
SE 2576 2510.0 2585 2590 2595 2600 2605 2610 2616 2618 
SE 2618.5 2619 2619.5 2620 2620.5 2621 2621.5 2622 2622.5 2623 
SQ 0 89 194 232 285 316 343 370 392 405 
SQ 407 1852 4491 7909 11955 16545 21620 27137 33064 39373 
22 



SCBMATIC DIAW OF STRElVI NEIYORK 
’PUT 
LINE 

NO. 

24 

31 

39 

44 

46 

51 

53 

50 

60 

62 

64 

, 

69 

71 

76 

7a 

83 

85 

I 
a7 

(V) ROUTING (->) DIYERSION OR P U P  E” 

(.) CONNECMR (<-) REllH OF DIVERTED OR PUHPED PUXJ 

20 
V 
V 

20-27A 

27A 

N21FA.. .......... 
60 
V 
V 

, 60-70 

70 

WO............ 
V 
V . 70-27A 

N27AB.s 9 s e . e  8 * *  
Ir 

V 
DB4 
V 
V 

27A-24 

50 
V ’  
V 

, 50-27C 

27C 

N27C.. 
V 
V 

a s .  

, m a  

28A 



92 

94 

99 

101 

106 

108 

111 

117 

119 

121 

126 

128 

133 

t 135 

140 

142 

144 

149 

151 

156 

N24CB.. .......... 
V 
V 

RN24CB 

24C 

N24CA.. .......... 

25A 
v 
V 

25A-24 

2 4  

N24A.e .......... 
V 
V 

24A-24 

2% 
V 
V . 25B-24 

.. 

N24B.. ... 

24B 

...... 

. .- ...... 



158 

160 

162 

167 

169 

171 

176 

178 

183 

185 

190 

192 

197 

** 199 

- 204 

206 

208 
L 

- 210 

212 

, 
214 

V 
24C-23 

23A 

N23A.. .......... 
V 
V 

23A-20 

2IC 
V 
V 

. 21c-21 

21D 

. N2lDA.. .......... 

21A 
v 
V 

, 2lA-21 

218 

N2lB ............ 
V 
V . 218-21 

. N21DB.. .......... 
V 
V . 21D-20 

N2OAB ............ 
V 
V 

20A-11 



1 

I 

216 

221 

223 

225 

230 

232 

234 

239 

241 

246 

248 

253 

255 

257 

262 

264 

212 

214 

279 

281 

1lA 

NllA.. .......... 
V '  
V 

llA-3A 

3A 

N3A..  .......... 
V 
V 

3A-3B 

118 
V 
V 

118-88 

OA 
V 
V 

, UA-88 

8B 

NUB. ....................... 
P 
v 

8B-3B 

3B 

N3B..  ...................... 
V 
V 

BOX 
V 
V 

3B-60A 

60A 

APN..  .......... 

23B 
v 

. .  



286 

2aa 

293 

- 295 

291 

102 

304 

106 

311 

313 

315 

320 

122 

321 

i 329 

331 

336 
.I 

- 338 

340 

1 
345 

V 
23B-20 

208 

N20B. ........... 
V 
Y 

20B-12 

12A 

N12A.. .......... 
Y 
V 

12A-12 

12B 

N12B. ........... 
V 
V 

12B-57 

19A 
V 
Y 

. 19A-13 

N13B.. .......... 
V 
V . 13B-57 

5IA 

N57A. ........... 
V 
V . 5lA-51 

SIB 

N57B ........................ 

13B 

. 



347 

352 

154 

- 359 

361 

161 

368 

- 170 

315 

13A 
V 
V 

, 13A-38 

3 8A 

N38A.. .......... 
V 
V 

, 38A-38 

38B 

N38B.. .......... 

IC 

B p  

380 NAP. ............................................... 
V 
V 

383 DBAP 

- (* i t )  RUNOFF ALSO COHPUTED AT TBIS LOCATION 

r 

c 



ftttfttttftftttftffftffffttfitttfttfftttt 
f t 

FUXDHYDROGRAPHPACKAGE (HE-1) * 
SEPTMBER 1990 t 

f VWSION 4.0 t 
t t 

* RUN DATE 08/24/1995 TIME 10:10:03 * 
t t 
tf*fftttttftttftttf*tttttttittittittittit 

DRAINAGE TOWARD ANGEL PARK - FTl'URE DEVELOPED CONDITIONS 
100-YR, 6-HR STORK, SDN 5 
HECl MODEL REVISED PROH N U  HASTER PWI 1992 8/26/94 
(ANGEL PARK DETENTION BASIH V O F  HODIFIED To EQUAL 1435 ACRE PT.; 
OPTIONAL DBTENTION BASIN NO. 4 INCIUDD) 

FILE: XR-SDNLDAT 

LOCATION AREA(SQ.HI.) DARF 

RATIO1 ANGEL PARK 23.14 t 774 
RAT102 RCB AT SUN. PW. 14'23 ,830 
RAT103 14.0 ,832 
RATIO4 13.0 ,839 
RATIOS 12.0 ,846 
RAT106 11.0 e 853 
RATIO7 THA h UTA DA. 10.67 .a55 
RATIO8 10.0 ,860 

ttttttttttttttttt f i t  ftttffftffifttttttttitt 

21 IO OUTPUT CONTROL VARlABLeS 

IT 

r p m  E 

PLOT 0 
QSCAL 0. 

W D R W H  TIHE DATA 
m 3 

IDATE 1 0 
ITm 0000 

NQ 300 
NDDATE 1 0 
NDTlnE 1457 
ICMT 19 

COEOTATION INTERVAL 
TOTAL TIHE BASE 

PPJNT C n ! L  
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NIMITES IN COHPDTATION INTERVAL 
STARTING DATE 
STBATING TME 
N[IHBW OF EYDRWE ORDINATE3 
ENDIHG DATE 
EHDING TIHE 
CEHTURY HARK 

.05 ROURS 
14.95 HOURS 

ENGLISH DITS 
DRAINAGE AREA SQUARE HILES 
PRECIPITATION DEPTH INCHES 
LENGTH, EUVAl'ION FEET 
mxlw CUBIC PEET PW SECOND 
STORAGE VOIDHE ACRE-FEET 
SURFACE AREA ACRES 
TMPERATURE DM;XEES FAHRENHEIT 



JP NULTI-PLAN OPTION 
NPU 1 HUHBEROFPLANS 

JR MLTI-RATIO OPTION 
RATIOS OF PRECIPITATION \ 
.I? .t3 .I3 .a4 .a5 .a5 .86 .86 

*** FDKRUT WARNING T M E  STEP CALCULATION FAILED To CONVERGE. STABILITY PROBLMS HAY REsal' 

*** FDKRW WARNING TME STEP " I O N  FAKED To CONVERGE. STABILlTY PROBLMS HAY RESULT 

*** FDXRVl' WARXING TIHE STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLWS HAY RESULT 

*** FDKR[IT WARNING TIHE STEP C N L U L U I O N  FBILED TO CONVERGE. STABILITY P R O B W  HAY RESULT 

*** FDKRW WARNING TIWE STEP W T I O N  FAILED TO CONVERGE. STABILITY PROBLEHS HAY RESULT 

**f FDKRW UARKING TINE STEP CllLcUwL'l'ION FAKED M CONYWGE. STABILITY PROBLMS HAY RESULT 

*** FDXRVl' WARNING TIHE STEP CALCULATION FAILED M CONVERGE. STABILITY PROBLWS MY RESULT 

*** FDKRiiT WARNING TIHE STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEHS MY RESULT 

*** PDKRIA' WMulIHG 'PME STEP CALCULATION F W  TO CONVERGE. STABILITY PROBLWS HAY RESULT 

*t* FDKRiiT WARNIHG TME STEP CAJDJUTION FAILED To CONYWGE. STABILITY PROBLMS HAY RESULT 

-. . 

*** FDKRW WARNING T M E  STEP " L A T I O N  FAILED TO CONVERGE. STABILITY PROBLEMS HAY RESOLT 



, 

ttt ttt ttt ttt ttt ttt ttt tit 111 ttt ttt ttt ttt tit ttt tti ttt ttt 111 t f t  ttf tit ttt ttt tit ttt tit ttt ttt ttt ttt t i t  ttt 

383 XK 

386 KO 

307 RS 

308 SV 

230 SE 

392 SQ 

ttt 

PM mxNJ 
(QS) 

401. 

fttttttttttttt 
t t 

t D W  * 
t t 
tttttttttttttt 

0OTpm CONTROL VARIABLES 
IPRHT 3 PRWTCOHTROL 
IPrn 0 PLGTCONTROL 

0. HYDROGRBPHPLOTSCALE 

H Y D R W H  ROUTING DATA 

STORACE ROUTDG 
NSTPS 1 NUNBWOFSWREACHES 
ITYP SPOR TYPE OF IHITIAL CONDITION 

.OO WORKING R AND D COEFFICIENT 
mc -1.00 M r n  CONDITION 

X 

STORAGE .O 10.0 40,O 108.0 240.0 410.0 635.0 890.0 1200.0 1410.0 
1435.0 1474.0 1513.0 1554.0 1595.0 1637.0 1679.0 1723.0 1767.0 1812.0 

!?LEVA?!O!! 25?5.00 2580.0? 2585.QrJ 2590.00 2595.?0 %fiflO,flO 2605.00 2610.00 2616.00 2618.00 
2618.50 2619.00 2619.50 2620.00 2620.50 2621.00 2621.50 2622.00 2622.50 2623.00 

DISCBARGE 0, 89, 194. 232. 205. 316. 343. 370. 392, 405, . 
407. 1852. 4491. 7909. 11955. 16545. 21620. 27137. 33064. 39373. 

ttt 

ttt ttt ttt ttt 

B Y D R W H A T ! X A T I O N  D W  
FOR PW 1, RAl'IO = .77 

m HAxmuH AVERAGE m .. 
(W 6-HR 2bHR 72-HR 11.95-HR 
9.10 (OS) 399. 319. 319. 319. 

(INCHES) ,164 .326 ,326 ,326 
(AC-FT) 198. 394. 394. 394. 

? !  m l R A G E  TIHE HAXIHUH AVERAGI SfORAGB 
(X-W (HR) 6-€iR 24-3.R 72-HR 14.95-HR 
1348. 9.15 1315. 890. 890. 890. 

PEAK STAGE TME lylMwDn AMlAGE STAGE 
(FEET) (ml 6-HR 24-ER 72-HR 14.95-BR 



2617.41 9.10 2617.09 2606.54 2606.54 2606.54 

ClJHULATIVE AREA = 22.64 SQ HI 

wDRo(r?uLpH AT STATION DBAP 
FOR PLAN 1, RATIO = .83 

PEAKFLOW m HAXIHUH AVERAGE aoW 
(@SI (W 6-ER 24-ER 72-HR 14.95-ER 
1085. 8.05 (OS) 565. 391, 391. 391. 

(INCHES) ,232 ,400 ,400 .400 
(AC-R) 280. 483. 483. 483. 

HAXMiH AVERAGE STORAGE 
6-HR 24-8 72-HR 14.95-HR 

1421. 971, 971. . 971. 

HAXIHUH AVERAGE STACE 
6-ER 24-ER 72-HR 14.95-HR 

2618.26 2607.73 2607.73 2607.73 

coK[lIATJvE hREA = 22.64 SQ KI 

tit i i t  ttt ttt itt 

HYDROGRAPE AT STATION DBAP 
FOR P W I  I ,  RATIO = .83 

PEAKnoW TME NAMxon AVERAGE FLOW 
P S I  (W 6% 24-HR 72-ER 14.95-HR 
1113. 8.00 (CFS) 577. 396. 396. 396. 

(AC-FT) 286. 489. 489. 489. 
( I m E )  .2?? ,405 ,405 ,605 

PEAK SMRAGE TME HAXIHUH AVERAGE STORAGE 
( A C - W  (W 6-ER 24% 72-HR 14.95% 
1454. 8.00 1422. 972, 972. 972. , 

* PEAKSTAGE m HAXIHUH AVERAGE STAGE 
(FEET) IW 6-ER 24-HR 72-ER 14.95-ER 

2618.74 8.00 2618.28 2607.75 2607.75 2607.75 

COHULIITIW, AREA = 22.64 SQ HI "' 

ttt t f t  tit ttt tit 

EYDRWI AT STATION DBAP 
FOR PWI 1, RATIO = .84 

I 

PEAKPLOH TIHE HAXIHUH AVERAGE pulw 
(US) (W 6-HR 24% 72-HR 14.95-HR 
1209. 7.80 (US) 621. 414. 414. 414. 

(IKEES) ,255 ,424 .424 ,424 
(AC-R) 308. 511. 511. 511. 



- PM STORAGE TME 
(AC-PT) (W 
1457. 7.80 

HFMHUH AVERAGE SNRAGE 
6-HR 24-HR 72-HR 14.95-HR 

1425. 977 I 977. 977. 

- PEAKSTAGE TIHE 

2618.78 7.80 
(FEET) (HR) 

HAXIHUH AVERAGE STAGE 
6-ER 24-ER 72-HR 14.95% 

2618.32 2607.84 2607.84 2607.84 

CMILATIVE AREA = 22.64 SQ HI 

ttt ttt ttt tit ttt 

EYDROCRBPII AT STATION DBAP 
FOR PLAN 1, RATIO = .85 

PEAKW m lwwIM AVERAGE FuHl 
6-ER 24-ER 72-ER 14.95-HR 

432. 
(INCHES) 9 2 7 3  ,442 ,442 ,442 

(CFS) (R) 
1310. 7.60 (CFS) 664. 432. 432. 

(AC-F") 329. 534. 534. 534. 

PEAK STOI(AGE TIHE HAXIHUH AVENGE STORAGE 
(AC-W 6-ER 24dR 72-ER 14.95-8R 
1459. 7.60 1429. 981. 981. 981. 

PEAK STAGE "HE KAwNn AVERAGE STAGE 
6-ER 24-ER 72-HR 14.95-HR 

2618.37 2607.92 2607.92 2607.92 

c ClRmLATIVE AREA = 22,64 SQ HI 

ttt t i t  tit ttt ttt 

HAXIHUH AVERAGE l" 
6B 24-ER 72-ER 14.95B 

(US) 707. 450. 450. 450. 
(IHCHE) ,290 ,460 ,460 ,460 

(AC-F") 351. 556. 556 556. 

PEAKrnRAGE m 
1462. 7.50 

PEAK STAGE TME 

2618.85 7.50 

(AC-F") (ER) 

(FEET) (W 

IAXIEN AVERAGE Sl'€RAGE 
6-ER 24-ER 72-ER 14.95-ER 
1431. 985. 985. 985. 

HAXIHUH AVERAGE STAGE 
6B 24-HR 7 2 B  14.95-ER 

2618.40 2608.00 2608.00 2608.00 

(JHUiATIVE AREA = 22.64 SQ HI 

tit ttt ttt ttf tti 

EYDROGRAPH AT STATION DBAP 
FOR PIAN 1, RATIO = .86 

a 



PEAK STORAGE 
( AC-FT) 
1463. 

PLU STAGE 

2618.85 
(m) 

tit 

?d SrORAGE 
( AC-FT) 
1464. 

PEAK STAGE 
- (FEET) 

2618.88 

TIHE NAxMolI AVERAGE FulW 
(W 6-HR 24-HR 12-HR 14.95-HR 

(INCHES) ,296 ,466 ,466 ,466 
(AC-FT) 357. 562. 562. 562. 

7.45 (CFS) 720. 455, 455. 455. 

TIHE HWHLM AVERAGE SMRAGE 
(E) 6-HR 24-ER 72-HR 14.95-HR 
1.45 1432. 986. 986. 986. 

m IIu[M[RI AVERAGE STAGE 

7.45 
6-ER 24-RR 72-HR 14.95-ER 

2618.41 2608.02 2608.02 2608.02 
(a) 

CUHOLATIVE AREA = 22.64 SQ HI 

ttt ttt tit 

HYDRWH AT STATION DB19 
FOR PUN 1, RATIO = .86 

m HAXIHUH AVERAGE FLOM 
l m  6-HR 24-ER 12-HR 14.95-HR 
7.40 (CFS) 751. 168. 468. 468. 

[INCHES) ,308 ,419 ,479 ,419 
(AC-FT) 312. 578. 578. 578. 

TME HAwlDH AVERAGE STORAGE 
(HRl 6-ER 24-ER 72-fIR 14.95-HR 
7.40 1434. 989. 989. 989. 

THE Iw(Mun A9ERAGE STAGE 
(W 6-RR 24-HR 12-ER 14.95-ER 
7.40 2618.44 2608.08 2608.08 2608.08 

CMJLATIVE AREA = 22.64 SQ HI 

1 



PEAK FLOW AND STAGE (END-OF-PERIOD) SUHHARY MIR MULTIPLE PUN-RATIO ECONOHIC COHPUTATIONS 

TME To PEAR IH EOURS 
pu)wS IN CUBIC FEET PER SECOND, ARM IN SQUARE HlLEs 

\ 

RATIOS APPLIED To PRECIPITATION 
OPERATION STATION AREA PLlyi RATIO1 RATIO2 RATIO3 RATIO4 RATIO5 RATIO6 RATIO7 RATIO8 

,77 .83 .83 -84 .85 .85 .86 .86 

I Y D R W d  AT 20 2.25 1 PLOW 1455. 1605. 1610. 1629. 1648. 1666. 1672. 1685. 
TIHE 1.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 

Rom To 20-27A 2.25 1 FUN 1433. 1580. 1585. 1604. 1622. 1641. 1646. 1659. 
TME 4.00 4 , O O  4.00 4.00 4.00 4.00 4.00 4.00 

HKMXMPH AT 27A 1.00 1 FUN 741, 826. 829. 839. 849. 859. 862. 869. 
TIHE 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 

2 COHBINED AT N27AA 3.25 1 PLOn 
TlHE 

1849. 
3.95 

2039, 
3.95 

2046. 
3.95 

2069. 
3.95 

2093. 
3.95 

2111 I 
3.95 

2124, 
3.95 

2143. 
3.95 

347. 
3.55 

350. 
3.55 

W D R W H  AT 60 .30 1 PLOW 
m 

303. 
3.55 

333. 
3.55 

334. 
3.55 

338. 
3.55 

342. 
3.55 

346. 
3.55 

325. 
3.60 

328. 
3.60 

ROUTED TO 60-70 .30 1 m 
TlHE 

284. 
3.60 

312. 
3.60 

314. 
3.60 

317. 
3.60 

321. 
3.60 

324. 
3.60 

719. 
3.60 

727, 
3.60 

735. 
3.60 

738. 
3.60 

743 * 
3.60 

. . l D R W H  AT 70 .70 1 PLOW 
m 

644. 
3.60 

709. 
3.60 

711. 
3.60 

1048. 
3.60 

1060. 
3.60 

1063. 
3.60 

1011 I 
3.60 

2 COHBINED AT N70 1.00 1 FLOW 
TIlIE 

928. 
3.60 

1021. 
3.60 

1025. 
3.60 

1036. 
3.60 

RCITE T3 70-2?A 1.00 1 FL@ 
TIHE 

902. 
3.65 

993. 
3,65 

996. 
3.65 

1008. 
3.65 

1019. 
3.65 

1030. 
3,65 

1034. 
3.65 

1042. 
3.65 

2 COHBINED AT N21AB 4.25 1 PUY 
m 

2511. 
3.70 

2775. 
3.70 

2185. 
3.70 

2818. 
3.70 

2851. 
3.70 

2884. 
3.70 

2894. 
3.70 

2918. 
3.70 

ROVllD TO DB4 4.25 1 PLMl 1035. 1077. 
TIHE 5.35 5.35 

1078. 1084. 
5.35 5.35 

1089. 1095. 
5,35 5.35 

1096. 
5.35 

1100 I 
5.40 

** PEAK STAGE M FET ** 
1 W 15.42 16.58 

m 5.35 5.35 
16.62 16.77 
5.35 5.35 

16.93 17.08 
5.33 5.35 

17.12 
5.35 

17-23 
5.40 

ROUTED M 27A-24 4.25 1 FLOW 1035. 1076. 
TMB 5.45 5.50 

1078. 1084. 
5.50 5.50 

1089. 1095. 
5.50 5.50 

1096. 
5.50 

1100. 
5.50 

589. 595. 
3.60 3.60 

602. 609. 
3.60 1.60 

611. 
3.60 

615. 
3.60 

HYDROGRAPH AT 50 .57 1 FLMl 533. 587. 
m 3.60 3.60 

545. 551. 
3.80 3.80 

558. 564. 
3.80 3.80 

565. 
3.80 

570. 
3.80 

'OUTED To 50-27C .57 1 mn# 494. 543. 
m 3.80 3.80 

832. 842. 
3.60 3.60 

852. 062. 
3.60 3.60 

865. 
3.60 

873 * 
3.60 

HYDROGRAPH AT 27C .96 1 FLCM 747. 829. 
m 3.60 3.60 



2 CGHBINED AT N27C 1.53 1 mMJ 1137. 1259. 1263. 1278. 1294. 1309. 1313. 1324. 
TME 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 

..JUTHI To 27C-28 1.53 1 FLOW 1109. 1228. 1232. 1247. 1262. 1277. 1281. 1292. 

HYDROGRAPH AT 

2 COHBINED AT 

BYDRCGRAPE AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COHBINETJ AT 

ROUTED To 

Z8A 

N28A 

278 

270-27 

270 

N27D 

NDB5 

DB5 

2 COHBMED AT 

Rom To 

BYDRCGRAPE AT 

2 CQHBINED AT 

HYOROGRAPB AT 

ROUTED TO 

HYDROGRAPE AT 

2 COHBINED AT 

RWTED To 

N24CB 

RN24cB 

24C 

N24CA 

25A 

25A-24 

24A 

N24A 

241-24 

.31 

1.84 

.39 

.39 

.31 

.70 

2.54 

2.54 

6.79 

6.79 

.35 

7.14 

.41 

.41 

.34 

.75 

.75 

TIHE 3.75 3.75 3.75 3.75 3.75 3.75 ,3.75 3.75 

1 m  228. 254. 255. 259. 262. 265. 266. 268. 
TME 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

1 m  1267. 1403. 1408. 1425. 1443. - 1460. 1465. 1477. 
TIHE 3.75 3.75 3.75 3.75 3.75 3.75 3.75 3.75 

1m 310. 344. 346. 350. 354. 359. 360. 363. 
TME 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

1m 298. 331. 332. 336. 341. 345. 346. 349. 
TIE 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 

1 FLOW 231. 257. 258. 261. 264. 268. 268. 271. 
TRIE 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

1 m  503. 560. 562. 569. 576. 584. 586, 591. 
TIME 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 

1 mw 1733. 1924. 1930. 1954. 1978, 2002. 2009. 2026. 
TIHE 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 

1 n o w  500. 521. 522. 525. 527. 530. 531. 533. 
TME 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 

f f  PEAK STAGK IN FEET f +  

1 STAGE 3556.32 3557.76 3557,81 3558,OO 3558.18 3558.36 3558.42 3558.55 
TME 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 

1 m  1534. 1596. 1598. 1607. 1615. 1623. 1625. 1631. 
m 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.40 

1 m  1534, 1596. 1598. 1606. 1615. 1623. 1625, 1631. 
TIXE 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.45 

1 m  230. 258. 259. 262. 266, 269. 270. 273. 
TIME 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

1 m  1618. 1692. 1695. 1703. 1712. 1721. 1723. 1730. 
m 4.95 k.95 4.95 4.95 4.95 4.95 4.95 1,95 

1FLow 303. 337. 338. 343. 347. 351. 353. 356. 
TIHE 3.60 3.60 . 3.60 3.60 3.60 3.60 3.60 3.60 

1 m  293. 326. 327. 331. 336. 340. 341. 344. 
m 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 

1m 271. 300. 301. 305. 309. 313. 314. 316. 
m 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

1m 523. 582. 584. 592. 599. 606. 609. 614. 
TIME 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 

1 m  521. 580. 582. 590. 597. 604. 607. 612. 
TIME 3.65 3.65 3.65 3.65 3.65 3.65 3.65 3.65 



. 

246. 
3.65 

247. 
3.65 

249. 
3.65 

IIYDROGRAPII AT 

ROUTED To 

EYDRXRAPH AT 

2 COHBINED AT 

3 COHEIHH) AT 

Rom m 

HYDROGRAPH AT 

2 COHBMFD AT 

mTo 

"DROGRAPH AT 

2 co1IBINED AT 

IIYDROGRAPH AT 

ROUTED To 

EYDRWHAT 

253 

258-24 

248 

H24B 

N24CC 

24C-23 

23A 

N23A 

23A-20 

20A 

N20AA 

21c 

21c-21 

21D 

.32 1 FLOW 
TIHE 

211. 236. 
3.65 3.65 

237. 
3.65 

240. 
3.65 

243. 
3.65 

$39. 
3.75 

241. 
3.75 

.32 1 FLOW 
TME 

204. 228. 
3.75 3.75 

229. 
3.75 

232. 
3.75 

235. 
3.75 

238. 
3,75 

304. 
3.60 

388. 
3.60 

393. 
3.60 

394. 
3.60 

398. 
3.60 

.48 1 F" 
m 

340. 377. 
3.60 3.60 

379. 
3.60 

603. 
3.65 

605. 
3.65 

610, 
3.65 

.79 1 now 
m 

519. 578. 
3.65 3.65 

580. 
3.65 

588. 
3.65 

595. 
3.65 

8.69 1 FLOW 
TN 

2186. 2369. 
4.95 3.70 

2377. 
3.70 

2406. 
3.70 

2434. 
3,70 

2462. 
3.70 

2470. 
3.70 

2491, 
3.70 

2398. 
3.70 

2426. 
3.70 

2454. 
3.70 

2462. 
3.70 

2483, 
3.70 

8.69 1 FLOW 
TrWE 

2182. 2361. 
4.95 3.70 

2369. 
3,70 

.30 1 FLOW 
m 

164. 186. 
3.60 3.60 

ia7. 
3.60 

189. 
3.60 

192. 
3.60 

195. 
3.60 

196. 
3.60 

198. 
3.60 

2282. 2529. 
3.70 3.70 

2538, 
3.70 

2569. 
3.70 

2600. 
3.70 

2631. 
3.70 

2640. 
3.70 

2662. 
3.70 

8.99 1 FLOW 
TME 

2617. 
3.70 

2626. 
3.70 

2648. 
3.70 

2268. 2515. 
4.95 3.70 

2524. 
3.70 

2555. 
3.70 

2586. 
3.70 

,75 1 FUXJ 
TME 

416. 468. 
3.65 3.65 

470. 
3.65 

477. 
3.65 

484. 
3.65 

490. 
3.65 

492. 
3,65 

497. 
3.65 

3005. 
3.70 

3042. 
3.70 

3079. 
3.70 

3090. 
3.70 

3116. 
3.70 

9.74 1 FLOW 
TME 

2659. 2957. 
3.70 3.70 

2968. 
3.70 

247. 
3.60 

240, 
3.60 

250, 
3.60 

.27 1 FLMl 
?m 

216. 238. 
3.5@ 3.60 

239. 
3.60 

242. 
3.60 

245. 
3.60 

.27 1 mxKl 
TME 

213. 235. 
3.60 3.60 

236. 
3.60 

239. 
3.60 

242. 
3.60 

245. 
3.60 

245. 
3.60 

247. 
3.60 

132. 
3.55 

134, 
3.55 

136. 
3.55 

136. 
3.55 

137. 
3.55 

.15 1 FLCU 
TIHE 

118. 130. 
3.55 3.55 

131. 
3,55 

2 COHBIHED AT N2lDA 

HYDROGRAPH AT 21A 

ROUTEDM 2lA-21 

.42 1 noW 
TME 

330. 364. 
3.60 3,60 

365. 
3.60 

370. 
3.60 

374. 
3.60 

241. 
3.60 

379. 
3.60 

380. 
3.60 

383. 
3.60 

.27 1 FLOW 
TIHE 

212. 235. 
3.60 3.60 

235. 
3,60 

2 3 8 . ~ -  
3.60 

244. 
3.60 

245. 
3.60 

247. 
3,60 

235. 
3.60 

238. 
3.60 

241. 
3.60 

242. 
3.60 

244. 
3.60 

-27 1 FLOW 
TIHE 

210. 232. 
3.60 3.60 

232. 
3.60 

HYDRWH AT 218 

2 COHBRlED AT N21B 

m m  218-21 

.24 1 mxlw 
TIHE 

189. 208. 
3.60 3.60 

209, 
3.60 

211 
3.60 

214. 
3.60 

216. 
3.60 

217. 
3.60 

219. 
3.60 

452. 
3.60 

457. 
3.60 

459. 
3.60 

462, 
3.60 

.51 1 PLOW 
TME 

398. 440. 
3.60 3.60 

441. 
3.60 

447. 
3.60 

.51 1 FL(#I 
TIHE 

393. 435. 
3.60 3.60 

437. 
3.60 

442. 
3.60 

447. 
3.60 

453. 
3.60 

454. 
3.60 

458. 
3.60 



2 COHBINED AT N2lDB 

- ROUTEDTO 21D-20 

2 C O M X D  AT 

R r n  TO 

HYDROGRAPH AT 

2 CONBINED AT 

ROUTED TO 

HYDROGRAPE AT 

2 C0NBlE.D AT 

’OUTED To 

HYDROGRAPH AT 

RODTED To 

HYDRWII AT 

ROlTTED To 

I I Y D R W H  AT 

3 COHBINED AT 

ROUTED TO 

W D R W H  AT 

3 CCNBINED AT 

ROUTED TO 

N20AB 

20A-11 

1lA 

N1lA 

llA-3A 

3A 

N3A 

3A-3B 

118 

llB-8B 

8A 

EA-8B 

8B 

NEB 

68-38 

38 

N3B 

BOX 

.93 

a 93 

10.67 

10.67 

I 80 

11.47 

11.47 

a 3 3  

11.80 

11.80 

e77 

*ll 

.24 

* 24 

.65 

1.66 

1.66 

-78 

14.24 

14.24 

723. 
3.60 

706. 
3.65 

3310. 
3.65 

3306. 
3.70 

441. 
3.70 

3747. 
3.70 

3686. 
3.80 

211, 
3.60 

3817. 
3.80 

3703. 
4.05 

499. 
3.65 

493. 
3,70 

185. 
3.55 

183, 
3.60 

408. 
3.70 

1056. 
3.70 

1054. 
3.70 

382. 
3.75 

4623. 
4.00 

4393. 

799. 
3.60 

779. 
3.65 

3688. 
3.65 

3672. 
3.70 

492. 
3.70 

4164. 
3.70 

4095. 
3.80 

235. 
3.60 

4254. 
3.75 

4123. 
4.05 

552. 
3.65 

547. 
3.70 

204. 
3.55 

203. 
3.60 

450. 
3.70 

1167. 
1.65 

1166. 
3.70 

426. 
3.75 

5150. 
4.00 

4865. 

802. 
3.60 

182. 
3.65 

3702. 
3.65 

3685. 
3.70 

494 * 
3.70 

4179. 
3.70 

4110. 
3.80 

236. 
3.60 

4270. 
3,15 

4137. 
4.05 

554 a 

3.65 

550. 
3.70 

205. 
3.55 

203. 
3.60 

451. 
3.70 

ll72. 
3.65 

1168. 
3.70 

427. 
3.75 

5169. 
4.00 

4882. 

812. 
3.60 

791, 
3.65 

3749. 
3.65 

3730, 
3.70 

500. 
3.70 

4231. 
3.70 

4161. 
3.10 

239. 
3.60 

4325. 
3.75 

4190. 
4.05 

561. 
3.65 

558. 
3.70 

207. 
3.55 

207. 
3.60 

456. 
3.70 

1186. 
3.70 

1185. 
3.70 

433 I 
3.75 

5235. 
4.00 

4943. 

821. 
3.60 

800. 
3.65 

3795. 
3,65 

3776. 
3.70 

507. 
3.70 

4283. 
3.70 

4211. 
3.80 

242. 
3.60 

4379. 
3.75 

4241. 
4.05 

568. 
3.65 

563, 
3.70 

210. 
3.55 

208. 
3.60 

461. 
3.70 

1200. 
3.65 

1197. 
3.70 

438. 
3.75 

5301. 
4.00 

5003. 

831. 
3.60 

809. 
3.65 

3842. 
3.65 

3821, 
3.70 

513. 
3.70 

4335. 
3.70 

4262. 
3.80 

245. 
3.60 

4434. 
3.75 

4293. 
4.05 

574. 
3.65 

572. 
3.70 

212. 
3.55 

210. 
3.60 

467. 
3.70 

1215. 
3.70 

1214. 
3.70 

444 
3.75 

5366. 
4.00 

5062. 

834. 841. 
3.60 3.60 

812. 818, 
‘;3.65 3.65 

3856. 3889. 
3.65 3.65 

3835. 3867, 
3.70 3.70 

515. 520. 
3.70 3.70 

3.80 

246. 
3.60 

4450. 
3.75 

4308. 
4.05 

576. 
3.65 

574. 
3.70 

213. 
3.55 

212. 
3.60 

468. 
3.70 

1217. 
3.70 

1217. 
3.70 

445. 
3.75 

5384. 
4.00 

5079. 

3.80 

248. 
3.60 

4489. 
3.75 

4345. 
4.05 

581. 
3.65 

577. 
3.70 

215. 
3.55 

214, 
3.60 

472. 
3.70 

1226. 
3.70 

1223. 
3.70 

449. 
3.75 

5431. 
4.00 

5122. 
4.15 4.15 4.15 4.15 4.15 4.15 4.15 4.15 



** PEAK STAGES IN FEET ** 

Rom To 

A I D R W E  AT 

2 CONBINEO AT 

AIDROCRAPE AT 

ROUTED To 

HYDROCRAPE AT 

2 COHBMED AT 

RODTED TO 

d f l m H  AT 

2 COHBINED AT 

R~~ 3l 

HYDROGRAPE AT 

2 COBJND AT 

3B-60A 

60A 

APN 

23B 

23B-20 

20B 

N20B 

20B-12 

1 1  

N12A 

12-12 

128 

N12B 

R r n  To 12B-57 

H Y D R W E  AT 19A 

ROUTED To 19A-13 

HMlRoGRApH AT 13B 

2 CUNBINED AT N138 

ROUTED TO 138-57 

14.24 

.36 

14.60 

.97 

.97 

.52 

1.49 

1.49 

.40 

1.89 

1,:s 

.27 

2.16 

2.16 

.46 

.46 

-57 

1.03 

1.03 

1 STAGE 
T H E  

1 m  
THE 

1 m  
TIHE 

1 m  
THE 

1m 
TIHE 

1 m  
m 

1 FLOW 
TME 

1m 
TME 

1 now 
TIHE 

1m 
m 

1m 
TIHE 

1 FLY 
TIHE 

1 now 
TME 

1 m  
TME 

1 m  
TME 

1 m  
TIHE 

1m 
TME 

1 m  
TIHE 

1 F u m  
TIHE 

1 FLOW 

21.10 
4.15 

4356. 
4.20 

195. 
3.60 

4409. 
4.20 

453. 
3.75 

451. 
3.75 

319. 
3.65 

724. 
3.70 

707. 
3.85 

293. 
3.65 

917. 
3.75 

910 I 
3.85 

216. 
3.60 

1006. 
3.85 

1002. 
3.90 

300. 
3.65 

297. 
3.70 

379. 
3.70 

676. 
3.70 

656. 

22.16 
4.15 

4831. 
4,20 

219. 
3.60 

4890. 
4.20 

512, 
3.75 

510, 
3.75 

358 I 
3.60 

817. 
3.70 

798. 
3.85 

322. 
3.65 

1031. 
3.75 

1022. 
3.85 

237. 
3.60 

1126. 
3.85 

1122. 
3.90 

333. 
3.65 

330. 
3.70 

417 
3.70 

747. 
3.70 

125. 

22.20 
4.15 

4848. 
4.20 

219. 
3.60 

4907. 
4.20 

514. 
3.75 

512. 
3.75 

359. 
3.60 

820. 
3.70 

801. 
3.85 

323. 
3.65 

1035. 
3.75 

1027. 
3.85 

237. 
3.60 

1131. 
3.85 

1127. 
3.90 

334. 
3.65 

331. 
3.70 

418. 
3.70 

749. 
3.70 

727. 

22.33 22.47 22.60 22.64 
4.15 4.15 4.15 4.15 

4909. 4969. 
4.20 4.20 

222. 225. 
3.60 3.60 

4969, 5029. 
4.20 4.20 

521. 529. 
3.75 3,75 

520. 527. 
3.75 3.75 

364. 369. 
3.60 3.60 

832. 844. 
3.70 3.70 

813, 824. 
3.85 3.85 

327. 331. 
3.65 3.65 

1049. 1063. 
3.75 3.75 

1041. 1055. 
3,!5 3.85 

240. 243. 
3.60 3.60 

1146. 1161. 
3.15 3,85 

1142. 1157. 
3.90 3.90 

338. 342. 
3.65 3.65 

336. 340. 
3.70 3.70 

423. 427. 
3.70 3,70 

759. 767. 
3.70 3.70 

737. 745. 

I 
5029. 5046. 

4.20 4.20 

228. 229. 
3.60 3.60 

5090. 5108. 
4,20 4.20 

536. 538. 
3.75 3.75 

535. 537. 
3.75 3.75 

374. 375. 
3.60 3.60 

855. 859. 
3.70 3.70 

835. 839. 
3.80 3,80 

334. 335. 
3.65 3.65 

1077. 1082. 
3.75 3.75 

1069. 1073. 
3.85 3.85 

245. 246. 
3.60 3.65 

1176. 1181. 
3.85 3.85 

1173. 1178. 
3.90 3.90 

346. 348. 
3.65 3.65 

544. 344, 
3.70 3.70 

432. 434. 
3.70 3.70 

776. 778. 
3.70 3.70 

754. 756. 

22.73 
4.15 

5089. 
4.20 

231. 
3.60 

5151. 
4.20 

544 
3.75 

542. 
3.75 

379. 
3.60 

867. 
3.70 

847. 
3.80 

338. 
3.65 

1092. 
3.75 

1083. 
3.85 

248. 
3.60 

1192. 
3.85 

1189. 
3.90 

351. 
3.65 

347. 
3.70 

437. 
3.70 

784. 
3.70 

762. 



TME 3.85 3.85 3.85 1.85 3.85 3.85 3.85 3.85 

KIRKRAPE AT 57A .44 1 PLOW 
TIME 

247. 
3.65 

274. 
3.65 

275. 
3.65 

279. 
3.65 

282. 
3.65 

286. 
3.65 

287. 
3.65 

981, 
3.85 

t 

289. 
3.65 

978, 
3.85 

989, 
3.85 

2 COMBINED AT N57A 1.47 1 FLOW 
T M E  

850, 
3.85 

941, 
3.85 

944. 
3.85 

956, 
3.85 

967. 
3.85 

R O r n  TO 578-57 1.47 1 Fu)w 
TINE 

848. 
3.85 

939. 
3.85 

942, 
3.85 

955. 
3.85 

965. 
3.85 

977. 
3.85 

981, 
3.85 

989. 
3.85 

619, 
3.85 

627. 
3.85 

630. 
3.85 

636. 
3.85 

HYDROCRAPE AT 57B 1.37 1 mXm 
TIHE 

536, 
3.90 

600. 
3.85 

603. 
3.85 

611. 
3.85 

2655. 
3.90 

2665. 
3.90 

2702. 
3.90 

2736. 
3,90 

2770. 
3.90 

2780. 
3.90 

2804. 
3.90 

3 COHBINED AT N57B 4.99 1 mxHJ 
TIHE 

2382. 
3.90 

HYDROCJUPE AT 13A 

131-38 

38A 

N38A 

38A-38 

38B 

H3EB 

3C 

lip 

NAP 

.61 

.61 

1.11 

1.72 

1.72 

# 53 

2.2: 

.16 

.65 

22.64 

1 PLOW 
T M E  

402. 
3.70 

443, 
3.70 

444. 
3.70 

449, 
3.70 

454 
3.70 

459. 
3.70 

461. 
3.70 

464. 
3.70 

ROLPFED TO 1 now 
TINE 

400. 
3.80 

438. 
3.75 

438. 
3.75 

447. 
3.75 

451. 
3.75 

456. 
3.75 

457. 
3.75 

459. 
3.75 

513. 
3.90 

519. 
3.90 

521, 
3.90 

526. 
3.90 

HYDROGRAPE AT 1 m  
TIHE 

448. 
3.90 

498, 
3.90 

500. 
3.90 

507. 
3.90 

2 COHBINED AT 1 FLOW 
m 

826. 
3.80 

913. 
3.80 

916. 
3.80 

931. 
3.80 

941. 
3.80 

951. 
3.80 

954. 
3.80 

961. 
3.80 

llom To 826, 
3.85 

912. 
3.85 

915. 
3.85 

929. 
3.85 

940. 
3.85 

949. 
3.85 

952. 
3.85 

959. 
3.85 

H Y D R W H  AT 1 m  
TIHE 

280. 
3 .70 

311. 
3.70 

313. 
3.70 

316. 
3.70 

320. 
3.70 

324. 
3.70 

325. 
3.70 

328. 
3.70 

2 CG8INEC AT 1 PLCU 
TIHE 

E62. 
3.80 

1177, 
3.80 

1180. 
3.80 

1199. 
3.80 

1212. 
3.80 

1226. 
3.80 

1230. 
3.80 

1239. 
3.80 

BYDROGRAPH AT 1 FLOW 
TIHE 

93. 
3.60 

104. 
3.60 

104. 
3.60 

105. 
3.60 

107. 
3.60 

108. 
3,60 

108. 
3.60 

109. 
3.60 

HYDROCJUPH AT 1 m  
TIHE 

326. 
3.55 

371. 
3.55 

372. 
3.55 

378. 
3.55 

384. 
3.55 

389. 
3.55 

391. 
3.55 

395. 
3.55 

5 COHBIHED AT 1 m  
TIHE 

7164. 
4.05 

8010. 
4,05 

8038. 
4.05 

8142. 
4.05 

8243. 
4.05 

8346. 
4.05 

8376. 
4.05 

8450, 
4.05 

Rom To DW 22.64 1 PLOn 401. 1085. 1113. 1209. 1310. 1408. 1433. 1491. 
m 9.10 1.05 8.00 7.80 7.60 7.50 7.45 7.40 

** PEAK STAGES IN FEET ** 
1 STAGE 2617.41 2618.73 2618.74 2618.78 2618.81 2618.85 2618.85 2618.88 

TIHE 9.10 8.05 8.00 7.80 7.60 7.50 7.45 7.40 
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mrs PROCRAH REPUCES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 731, EEC~GS, HECLDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -BTIIB- AND -RTIOR- HAVE CBANGED FROH THOSE USED WITH THE 1973-STYLE INPUT S T R m .  
THE DEFINITION OF -AHSKK- ON RK-CBRD W A S  CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTBAN77 VWSION 
NEW OPTIONS: DllwBREAK OUTFLOW SUBHERGENCE , SINGLE EVENT D W G E  CBGCULBTION, DSS:WRITE STAGE FREQUWCY, 
IXSS:READ TIWE SERIES A!l' DESIRED CALCULATION INTERVAL LOSS RATE:GEEN AND AlIPT LHPIL!lWTION 
KINEHATIC WAVE: HEW FINITE DIFFERWCE AuxlBITHH 

HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4.. ..... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 

a 

* D I A W  
I D  SmMWLIN 
I D  1OO-yB 6-HRSToRH 
ID 
ID EXISTING CONDITIONS HYDROLOGY 
ID 
I D  
I D  
ID 
I D  SDH: 3 
I D  

ID 
ID 
I T  5 0 0 300 
IO 5 
571 PREC 0.9276 

TOWH CENTER DRIVE P W E  2 ROUGE GRADING 

THIS IS A HODIPIED VERSION OF TEE TOWN WIDE ARTERIAL 
DIVERSION CHANNEL PHASE 2B RODEL 

FILE: TCD2EX.Hl - 
I D  t t i~ t t t t t~ t t t f i t f f i t t t t t t t t t t i t t t t t t t * f t~ f f t f f f f f f f t f f f f f f f f f f f * f t t f f f f f f t f~ f f  

17 KK 511 
18 BA .63 
19 PB 3.43 
20 pc 0 .02 .057 -07 .087 .lo8 .124 .13 .13 .13 



21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 

32 
33 
34 
35 
36 

37 
38 

39 
40 

4 1  
42 
43 
44 
45 

LINE 

46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 

57 
58 
59 
60 
61 

62 
63 
64 

PC .13 
ET -19 
ET .251 
Pc .499 
PC .86 
EC .982 
PC .998 
Ls 0 
UD .26 

KK 5A-12A 
RH 8 

KK 1211 
BA 1.09 
PB 3.58 
Ls 0 
UD .56 

KK NODEl2A 
HC 2 

KK 12A-23A 
RH 9 

KK 23A 
BA .91 
PB 3.29 
Ls 0 
UD .592 

.13 .13 .133 .14 .142 .148 .158 .172 .181 
.197 .199 .20 .201 .204, .214 .229 .241 .249 
.256 .27 .218 .281 .283( .295 .322 .352 .409 
.59 .71 .744 .I81 .812 .819 ,835 .851 .856 

.868 .876 .888 .91 .926 .937 -95 -97 .976 

.999 1.00 

.985 .987 .gag .99 .993 .993 .994 .995 .998 

89 

ROUTE FLOW TERU BASIN 12A 
.68 .23 

SUB-BASIN 12A A'DRXRAPH 

86 

COHBIHE PINS AT NODE 12A 

ROUTE PLOW THRU BASIN 23A 
.77 .15 

SUB-BASIN 231L HYDBOGRAPH 

HEC-1 INPUT PAGE 2 

ID.. . . . . .1.. . . . . .2.. . . . . .3.. . . . . .4.. . . . . .5.. . .. . .6.. . . . . .7.. . . . . .8.. . . . . .9.. . . . .10 

RK NODE23A 
HC 2 

KK WAX12 
RH 5 

KK 24A 
BA .37 
PB 3.29 

0 
OD ,432 

KK 241x12 
RH 5 

KK c12 
BA .76 
PB 3.15 
Ls 0 
OD .329 

KK HODECl2 
HC 3 
za 

COHBINE PLQWS AT NODE 23A 

ROUTE PLOW THRD BASIN C12 
.38 .30 

. -  
SUB-BASIN 2411 EYDROGRAPE 

81 

. 

.38 .30 
NUTE PUXJ THRU BASIN Cl2 

m-mIN c12 EYDROGRAPH 

86 

COHBINE PLOWS AT NODE Cl2 



SCHMATIC DIAGRAH OF STREAH HETkY)K 
- IHPUT 

' V E  

riO . 
17 

30 

32 

37 

39 

4 1  

46 

48 

50 

55 

57 

62 

(V) ROUTING 

(. ) CONNECTOR 

(--->) DIVERSIOW OR PUHP FLOW 

(<--) RETURN OF DIVERTED OR PUHPED FLOW 

5A 
V 
V 

5A-12A 

12A 

NODEl2.. .......... 
V 
V 

12A-23 

23A 

NODE23.. .......... 
V 
V 

23A-C1 

24A 
V 
V 

24A-C1 

c12 

NODE1 ........................ 

suHm!LIN 
100-YR 6-HR STORH 
TokTN CENTW DRIVE PEASE 2 ROUGE O I N G  
EXISTING CONDITIONS HYDROLOGY 



THIS IS A HODIFIED VEPSION OF THE TOkN lJIOE ARTERIAL 
DIVERSION CBURfEL PE9SE 2B HODEL i 
FILE: TCD2EX.Hl 
SDN: 3 

' 15 IO OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QW 0. 

IT EYDRWMH TLHE DATA 
NHrN 5 

IDATE 1 0 
ITIHE oooo 

NQ 300 
NDDATE 2 0 
KDTIWE 0055 
ICENT 19 

JP 

JR 

COPUTATION INTERVAL 
TOTAL TIHE BASE 

PRINT CONTNL 
PLOT CONTROL 
HYDROGXAPH PLOT SCALE 

KIN[1TES IN COHPOTATION INTERVAL 
STARTING DATE 
STARTING TIHE 
NUHBW OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIE 
C r n Y  HARK 

.08 H O U E  
24.92 HOURS 

ENGLISH UNITS 
DRbINBGE AREA SQUARE HILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
PLOW CUBIC FEET PER SECOND 
STORAGE VOLUHE ACRE-FEET 

TwpERA!TuBE DECBEES PAHBWHEIT 
SURFACE AREA am 

HULTI-PLAN OPTION 
PLAN 1 HUWBEROPPLANS 

HULTI-RATIO OPTION 
RATIOS OF PRECIPITATION 
.93 

pEu( pLow AND STAGE ( W F - P E R I O D )  SuWluRY FOR HULTIPLE PM-JUT10 ECONOHIC COWPUTATIONS - 
TIHE TO PEAK IN HOURS 

PLOWS IH CUBIC FEET PEB SECOND, AREA IN SQUARE HILES 

STATION 

W G R A P H  AT 
5A 

' t  5A-128 
B 

RATIOS APPLIED TO PRECIPITATION 
AREA PM RATIO 1 

. .93 

.63 1 €'LN 872. 
TIWE 3.67 

.63 1 Fl..N 696. 
TIHE 4.42 



-HYDROGRAPH AT 
12A 

2 COHBINED AT 
NODE12 

ROUTED TO 
t 12A-23 

-HYDROGRAPH AT 
t 23h .. 
J 

2 COHBIHH) AT 
f NODE23 

ROUTED TO 
23141 

hHYDROGRAPH AT 
. .  24h 
a;  

LHYDBOGRISH AT 
t c12 

3 COHBINH) AT 
t NODECl 

1.09 

1.72 

1.72 

.91 

2.63 

2.63 

.37 

.37 

.76 

3.76 

1 FLOW 
TIHE 

1 FLOW 
TIHE 

1 m  
TIKE 

1 PLOW 
TIM 

1 PLOW 
TIHE 

1 PLOW 
TIN 

1 PU>W 
TIHE 

1 .  PLOW 
TME 

1 m  
TIHE 

1 FLOW 
TIHE 

966. 
4.00 

1452. 
4.25 

1310. 
5.00 

578. 
4.08 

1558. 
5.00 

1532. 
5.33 

269. 
3.92 

255. 
4.25 

741. 
3.75 

1738. 
5.25 



~ f f f t * f * i f * * * t * f t f f f * f * * * * f * * * * * ~ * * * * i * * * t  
i f. 

* FUND HYDROGRAPH PACKAGE (HEC-1) f 

SEPTEHBW 1990 
VERSION 4.0 * 

* f  t 

* BUN DATE 01/26/1995 TIHE 13:24:14 * 
t It  
~*tt*f~**tf**ft***t*ftttff*tfff*tifiitff* 

b t 

\ 

1. 

., 

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 

tttttfif*ft*f*ttifftfit i*i*fftfit*tfti i  

* i 

* U.S. ARHY CORPS OF ENGINEERS * 
f HYDROLOGIC ENGIHEEBING CENTER f 

1: 609 SE&lNLl STREET i 

f DAVIS, CALIFORNIA 95616 f 

* (916) 756-1104 * 
* * 
f t * * f t i t * t t t i t t~ t~ t t f * * * * i * * *~* * * * * * f * i  

THIS PROGRAH BEPIACES ALL PBEVIOUS VERSIONS OF BEC-1 KNOWN AS BEcl (JAN 73), HEClGS, EEClDB, M I D  HECXR. 

THE DEPIHITIONS OF vmm -RTW ANII -moB- RAVE WGED PROK THOSE USED WITH THE i 9 7 3 - s ~ ~ ~ ~  m s m u m .  

HEW o m o m  DA~~BREAR m m  s m m a  , SINGLE BVENT DMAGE O~LCOLBTION, DSS:WRITE STAGE FREQUENCY, 
Dss:BELJ) TME SERIES AT DPSIBED CALCULATION INTERVAL LOSS RATE:GREW AHD hwpT INPILTRATION 
KUEXATIC WAVE: HEW FIHITE DIFFERENCE ALGXWHH 

TElE DEFIHITION OF -AHSKK- ON BH-CARD WAS CEANGED WITH REVISIONS DATED 28 SEP 81. TEIS IS THE FORTRBHn VWSION 

HEC-1 m PAGE 1 

LINE 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 - 
13 
14 
15 
16 
17 
18 
19 
20 
21 

a 

ID.. . . . . .1.. . . . . .2.. . . . . .3. .  .. . . .4.. . . . . S.. . . . . .6.. . . . ..7.. . . . . .8. .  . . . . .9.. . . . .10 



22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 

38 
39 
40 
4 1  
42 

43 
44 
45 
46 
47 

LINE 

48 
49 
50 
51 
52 

53 
54 

55 
56 
57 
58 
59 
60 

61 
62 

63 
64 
65 
66 
67 

JR PREC 

KK SA 
l3A .63 
PB 3.65 
Pc 0 
PC .13 
Pc .19 
PC .251 
Pc .499 
PC .86 
Pc .982 
Pc .998 
L5 0 
OD .26 

KK 5A-12A 
RH 8 

KK 12 
BA 1.10 

.PB 3.58 
Ls 0 
UD .57 

RK i3a 
BA .61 
PB 3.5 
Ls 0 
IJD .47 

,9084 

.02 ,057 .07 .087 .lo8 .124 .13 .I3 -13 

.13 .13 .133 .14  .142 .148 .15b .172 .181 
.197 ,199 .20 .201 .204 ,214 .229 .241 .249 
.E6 .27 :2?8 : ,281 .283 .295 .322 .352 - 4 0 9  
.59 .71 .744 .781 .812 .819 .835 .851 .856 

.a68 .876 .888 .91 .926 .937 ;95 .97 .976 

.999 1.00 

.g85 ,987 .gag .99 .993 .993 .994 .995 -998 

89 

86 

86 

HEC-1 INPm 

ID.. . . . . .1.. . . . .2., .. . . .3.. . . . . .4 . .  . . . . .5.. . . . . .6.. . . . . .7.. . . . . - 8 . .  . . . . -9.. . . . .10 

KK 1u 
BA .33 
PB 3.43 
1s 0 
UD .37 

KK HODE12A 
HC 4 

ED35 
KH 
Rs 1 
sv 0 
SQ 0 
SE 3542 

KK 12A-23A 
RH 9 

86 

'foThLmxxJATDB5 

STOl -1 
15 25 47 92 146 170 
56 145 338 481 544 574 

3545 3547 3550 3555 3560 3561.5 

ROUTE FLoiJ TBRU BASH 23A 
-77 .15 

KK 23A SOB-RGIH 236 HYDROGIUPH 
0A .90 
PB 3.29 
Ls 0 82 
OD -592 ; 

i 

PAGE 2 



1 

NO. 

23 

36 

38 

43 

48 

* -  53 

55 

61 

63 

68 

68 KK NODE23h COHBINE FUIIIS AT NODE 23h 
69 HC 2 

70 RK 23B-Cl2 ROUTE F U N  THRU BAS111 C12 
71 RH 5 .3a .30 

72 KK 24A SW-BASIN 24A HYDROGRAPH 
73 Bh .37 
74 PB 3.29 
75 Ls 0 81 
76 UD .432 

77 KK 24~-~12 ROUTE FLOW TBRU BASIN C12 
78 RH 5 .38 .30 

79 m c12 SUB-BASIN C1u HYDRoGRhpH 
80 Bli .39 

83 UD .333 

81 PB 3.15 
82 Ls 0 92 

84 KK c12 
85 HC 3 
86 zz 

SCHEHATIC DIAGRAn OF STREAH NETWORK 

(V) ROOTING 

(.) CONNITIUR 

(-->) DIVWSION OR PUHP FLOW 

(<--) RETIJRN OF DIVERTED OR PWED PLQk’ 

SA 
V 
V 

51-12 

m 

13A 

llA 

.. 
NODE12. .. . .... . .. . . .......... ..... .... .. . . 

V 
V 

DB5 
V 
V 

12A-23 

23A 

NODE23. . . . . . . . . . . . 
V 



V 
70 23A-Cl 

72 241 
V 
V 

77 24A-C1 

79 c12A 

84 c12.. . . . . . . . . . . . . . . . . . . . . . . 

Y 

Y 

0 

e 21 IO 

IT 

1 

. .i 

f i i f f t f f f f f t t t t t f t f f f f f f f f f f f f f f f f f f f f f  
t t 

f U.S. ARHY CORPS C? ENGINEERS f 

f H y D B 0 u x ; I C E H G I H E ~ G C E N T w  f '  

t 609  SEClND STREET 

f f ( 9 1 6 )  756-1104 
f f 

f t f f f f t t t f t t t t f f t f f f f f f t f~itfftff f f f f f f  

f 
f DAVIS, CALIFORNU 95616 f 

SmMwLIN DETENTION BASIN NO. 5 
EXISTINGjINTEBIH COHDITIONS FOR ANGEL PARK DRAINAGE 
EXTRBCTH) IWH: 
100-YB 6-HRSroRH 
¶WN RIDE ARTERUL INTm DIVWSIOH CHANHEL - PfIASE 2B 
SUHHERLM PKWY. 5'0 &!fA DRIVE - EXISTING O I ! T I O N S  HODEL 

NO DETWTION I21 !E!? ODTEX PK"Y 
UGH, PA% DETWTION BASIN 1l56 AC-FT 

EASI3 3A DIVWSIOH TO VILLAGE 26 INTEBM DFTENTIOH BASIN 

m w  COHTROL VARIABLES 
IPRNT 5 PBINT CONTROL 
IPWP 0 PLOTCONTROL 
QU 0. HYDROCJUPHPLOTSChLE 

HYDROGRAPH TIHE DATA 
NHIH 5 HNUTES IN THPUTATION IHTWVAL 

IDATE 1 0 STARTING DATE 
ITIKE 0000 STARTING TRlE 

HQ 300 WEX OF HYDROGRAPH ORDINATES 



NDDATE 2 0 E N D I N G  DATE 
NDTIKE 0055 ENDING TIE 
KENT 19 CENTURY 

COHPUTATIOI~ INTERVAL -08 HOURS 
TOTAL TIHE BASE 24.92 HOURS 

ENGLISH UNITS 
D R A I N A G E  AREA SQUARE HILES 
PRECIPITATION DEPTH INCBES 
LENGTH, ELEVATION FEET 
m PEE2 PER SECOND 
STORAGE VOLUHE ACRE-FEET 

TMPERaTURE DEGREES PAHRENEEIT 
SIIRPACE AREA ACRES 

JP HULTI-PLAN OPTION 
BLaN 1 NmBWOPPLANS 

JB ' HJLTI-RATIO OPTION 
RATIOS OF PRECIPITATION 
.91 

PEAK aoW AND STAGE (ENBOP-PERIOD) S W Y  FOR HULTIPLE PLAN-RATIO ECONOHIC COHPUTATIONS 

TIHE TO PEM; IN HOURS 
FLOWS IN CUBIC FEFIT P W  SECOND, BREA I N  SQUARE KILES 

RATIOS APPLIED TO PRECIPITATION 
OPEBATION STATION AREB PLAN RATIO 1 

.91 

HYDROGRAPH. AT 
5B .63 1 FL(XJ 9 2 .  

3.67 
t 

TIWE 

, 
BYDRoGRmhT 

12A 1.10 1 PLOW 935. * t  
4 . 0 0  TLWE 

. HYDROGRAPHAT .. 
13A .61 1 562. 

TIHE 3.92 

4 #HBIBINED AT 
2110. NODE12 2.67 1 FIL%' 

TIHE .4.08 

' mEDw 
t DFJ5 2.67 . 1 PLOW : 569. 

TIKE 5.50 



** PEAK STLGES IN FEET * *  

* mEDm 
1 2 - 2 3  

HYDROGRAPH lif 
t 23A 

2 COHBIHED AT 
t NODE23 

m m  To 
3 2 3 A 4  

_ _  HYDRoGRhpB AT 
24B 

. mEDT0 
24AU 

.DROGRAPH AT 
* t  c12A 

2.67 

.90 

3.57 

3.57 

.37 

.37 

.39 

4.33 

1 STAGE 
TIHE 

l a o w  
TIHE 

1 m  
TIWE 

1 FLOW 
TME 

1m 
TIHE 

1 PLOW 
T I E  

1 FLOW 
TIHE 

1 FLOW 
TIHE 

1 PLOW 
TIHE 

3561.25 
5.50 

567. 
6.25 

552. 
4.08 

738. 
5.25 

733. 
5.58 

260. 
3.92 

246. 
4.25 

467. 
3.75 

967. 
4.33 

I 
I 



HEC-1 INPUT PAGE 1 

L. 

9 
::> 

m 
6 

LINK 

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 
27 
28 
29 
30 
31 
3 2  
3 3  
34 
35 
36 

37 
38 

39 
40 
41 
42 
43 

44 
45 

ID.. . . .. .1.. . . . . . 2 . .  ..... 3.. . . . . .4.. . . . . .5.. .. . . . 6 . [ .  . . . .7.. . . . , .8.. .. . . .9.. . . . .10 

'DIAGRAM 

ID lOO-YR, 6-HR STORM, SDH 3 
ID 

ID 
ID FILB: SUM-SDN3.DAT 
ID 
ID AREA (SQ.MI. ) DARF 
ID 
ID RATIO1 0.00 1.00 
ID RATIO2 0.50 .98 
ID RATIO3 1.00 .97 
ID RATIO4 1.50 .95 
ID RATIO5 2 . 0 0  .93 
ID RATIO6 DE5 2.54 ,925 
ID RATIO7 DB4 4.25 .91 
ID RATIO8 6.00 .90 
ID RATIO9 9.00 .87 
ID 
IT 3 0 0 300 
IO 5 0 .  0 
IN 5 
JR PRBC 1.00 .98 .97 .95 .93 .925 .91 .90 

ID DRAINAGB TOWARD ANGBL PARK - PUTURB DBVBLOPBD CONDITIONS t 

- HBCl MODEL REVISED FROM BOYLE MASTBR PLAN 1992 8/26/94 
ID. . DBTENTION BASIN NO. 4 AND DXTBNTION BASIN NO. 5 INCLUDXD 

f t t t t f 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  

87 

KK 20 
BA 2.253 
PB 3.72 
PC 0.000 .0200 .0570 .0700 .0870 .lo80 .1240 .1300 .1300 .1300 
PC .1300 .1300 .1300 .1330 .1400 .1420 .1480 .1580 .1720 .1810 
PC .1900 .1970 .1990 .2000 .2010 .2040 .2140 .2290 .2410 .2490 
PC .2510 .2560 ,2700 .2780 .2810 ,2830 .2950 .3220 .I520 .4090 
PC .4990 .5900 .7100 .7440 ,7810 .8120 .8190 .8350 .8510 .8560 
PC .8600 .8680 .8760 .8880 .9100 .9260 -9370 .9500 ,9700 .9760 
PC .9820 .9850 .9870 .9890 .9900 .9930 .9930 ,9940 .9950 .9980 
PC .9980 .9990 1.000 
IS 0 88 
UD .45 

KK 20-27A 
RM 4 .19 . 3  

KK 27A 
EA 1.000 
PB 3.58 
LS 0 87 
OD .27 

KX H2lAA 
HC 2 

I 
P 



HBC-1 INPUT PAGE 2 

LINE 

4 6  
17 
4 8  
49 
50 

51 
52 

53 
54 
55 
56 
57 

58 
59 

60 
61 

62 
63 

64 
65 
66 
67 
68 

69 
70 

71 
72 
73 
74 
75 

76 
77 

78 
79 
80 
81 
82 

83 
84 

ID ....... 1 ....... 2 ....... 3 _...... 4 ....... 5 ....... 6 . i  ..... 1 ....... 8 ....... 9 ...... 10 

K K  60 
BA . 2 9 ?  
PB 3.65 
LS 0 88 
OD .14 

KK 60-70 
RM 1 .08 . 3  

IK 70 
BA .700 
PB 3.65 
LS 0 88 
OD .19 

KK N7O 
RC 2 

KK 70-27A 
RM 1 .06 .3 

KK N27AB 
HC 2 

KK DB4 

SY 0 20 75 150 252 400 
SQ 0 240 740 1020 1200 20000 
SB 0 5 10 15 20 25 

RS 1 STOR . -1 

KK 27A-24C 
RM 2 .12 . 3  

KK 50 
BA .571 
PB 3.65 

UD .18 
IS 0 aa 

KX 50-27C 
RH 4 .20 .3 

KK 27C 
BA .960 
PB 3.58 
LS 0 8 6  
OD .22 

KK N27C 
EC 2 

.. ; - 



BBC-1 INPUT PAGE 3 

LINE 

85 
86 

a7 
a a  
89 
90 
91 

92 
93 

94 
95 
96 
97 
98 

99 
100 

101 
102 
103 
104 
105 

106 
107 

108 
109 
110 

111 
112 
113 
114 
115 
116 

117 
118 

119 
120 

121 
122 
123 
124 
125 

ID _...... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6.1 ..... 7 ....... 8 ....... 9 ...... 10 

KK 27C-28A 
RM 2 

KK 28A 
BA .313 
PB 3.43 
LS 0 
UD .2O 

KK N28A 
HC 2 

KK 27B 
BA .390 
PB 3.58 
LS 0 
UD .19 

KK 27B-27D 
RM 2 

KK 271) 
BA .310 
PB 3.43 
LS 0 
UD .19 

KK N27D 
HC 2 

KK NDB5 

11 .3 

85 

85 

.10 .3 

85 

KM TOTAL FLOW AT DB5 
HC 2 

KK DB5 
KM ._.- 
RS 1 STOR -1 
sv 0 15 25 47 92 146 170 330 
SQ 0 56 145 338 481 554 574 14800 
SB 3542 3545 3547 3550 3555 3560 3561.5 3566 

KK N24CB 
HC 2 

KK RN24CB 
RK 2500 .04 .015 

KK 24C 
BA .346 
PB 3.43 
IS 0 84 
UD .22 

TRAP 20 2 



LINE 

126 
121 

128 
129 
130 
131 
132 

133 
134 

135 
136 
137 
138 
139 

140 
141 

142 
143 

144 
145 
146 
147 
148 

149 
150 

151 
152 
153 
154 
155 

156 
157 

158 
159 

160 
161 

162 
163 
164 
165 
166 

ID.. .... .1.. 

KK N24CA 
HC 2 

KK 25A 
BA .411 
PB 3.50 
1s 0 
UD 0.21 

KK 25A-24A 
RM 2 

KK 24A 
BA .I43 
PB 3.43 

OD 0.18 

KK N24A 
BC 2 

KK 24A-24B 
RK 3000 

KK 25B 
BA .318 
PB 3.50 
LS 0 
UD 0.24 

KK 25B-24B 

LS 0 

RN 2 

KK 248 
BA 0.477 
PB 3.43 
LS 0 
UD .23 

KK N24B 
HC 2 

KK N24CC 
HC 3 

KK 24C-23A 
RK 3600 

KK 23A 
BA .300 
PB 3.34 
LS 0 
UD 0.22 

HKC-1 INPUT PAGE 4 

... .... .... ... .2.. .... . 3 .  ..... .4.. ... ..5.. .... .6.I.. .?.. .8.. .9..  .10 

85 

10 

86 

.04 

84 

.12 

86 

.04 

81 

TRAP 20 2 015 

.3 

TRAP 20 2 .015 , 



RXC-I INPUT PAGK 5 

LINE 

167 
168 

169 
170 

171 
1 1 2  
1 7 3  
1 1 4  
1 I S  

116 
111 

178 
179 
180 

182 

183 
184 

185 
186 
187 
188 
189 

190 
191 

192 
193 
194 
195 
196 

197 
198 

199 
200 
201 
2 0 2  
2 0 3  

204 
205 

iai 

ID.. . . . . .l. 

KK N23A 
HC 2 

K K  23A-20A 
R K  5 0 0 0  

K K  20A 
BA .I55 
PB 3 . 2 2  
IS 0 
UD 0 . 2 4  

KK N20AA 
BC 2 

KK 21C 
BA . 272  
PB 3 . 2 5  
LS 0 
UD .18 

KK 21C-21D 
R K  2700 

KK 21D 
BA .146 
PB 3.22 
LS 0 
UD 0.16 

KK N2lDA 
HC 2 

KK 21A 
BA .268 
PB 3.25 
LS 0 
UD .18 

KK 21A-21B 
RK 2900 

KK 21B 
BA .241 
PB 3.22  
IS 0 
OD .I8 

KK N21K 
EC 2 

.... 2 ....... 3 ....... 4 ....... 5 ....... 6.: ..... 7 ....... 8 ....... 9 ...... 10 

1. 

.04 .015 TRAP 2 0  2 

83 

88 

.04 .015 

a 8  

88 

.04 .015 

88 

TRAP 2 0  2 

TRAP 20 2 



LINK 

206 
207 

208 
209 

210 
211 

212 
213 

214 
215 

216 
217 
218 
219 
220 

221 
222 

223 
224 

225 
226 
221 
228 
229 

230 
231 

232 
233 

234 
235 
236 
237 
238 

239 
240 

241 
242 
243 
244 
245 

PAGE 6 RBC-1 INPUT 

ID.. . . ... 1.. . . . ..2.. . . . . .3 . .  . . . . .4.. . . . . . 5 . .  . . . . .6.!. . . . . .7.. , . . . .8.. . . . . . 9 . .  . . . .10 

KK 21B-21D 
R K  1400 

KK N2lDB 
HC 2 

KK 21D-20A 
RK 4200 

KK N2OAB 
HC 2 

KK 20A-llA 
RK 3800 

KK 11A 
BA .800 
PB 3.15 
IS 0 
UD .I1 

KK NllA 
RC 2 

KK llA-3A 
RM 2 

KK 3A 
BA .332 
PB 3.00 
LS 0 
OD .21 

KK N3A 
BC 2 

KK 3A-3B 
RM 6 

KK 11B 
BA .772 
PB 3.15 
LS 0 
UD .27 

KK llB-8B 
RK 5500 

KK EA 
BA .236 
PB 3.06 
IS 0 
UD .16 

\ 
TRAP 20 2 .025 .015 

TRAP 20 2 .025 .015 

TRAP 20 2 .035 .015 

86 

.09 .3 

87 

.27 .3 

.I 

88 

TRAP 20 2 .03 .025 , 

E9 



HEC-1 INPUT PACK 7 

ID ... .. . . I . .  .. . ..2.. . . . . . 3 . .  . . . . . 4 . ,  . . . . .5 . .  . . . . .6.!. . . . .?. . . . . . .8.. . . . . .9.. . . . .10 LINE 

2 5 6  
247 

KK 8A-8B 
.TRAP 2 0  2 

. I  

RK 4300 .025 .015 

248 
249 
250 
251 
252 

KK 8B 
EA .648 
PB 3.04 
IS 0 90 
UD .31 

253 
254 

KK N8B 
HC 3 

255 
256 

KK 8B-3B 
RX 5600 .03 .025 TRAP 20 2 

I 

Y 257 
258 
259 
260 
261 

KK 3B 
EA .784 
PB 3.0 
LS 0 87 
UD .38 

KK N3B 
BC 3 

262 
263 

KK BOX 
RS 1 STOR -1 
sv 0 .37 1.5 3.7 6.6 10.2 19 24 31 38 
sv 47 57 67 100 
SQ 0 200 440 725 1060 1430 1840 2280 2760 3420 
SQ 4350 5240 7000 20000 

SK 21 23 25 35 
SI 0 3 5 7 9 11 13 15 17 19 

264 
265 
266 
267 
268 
269 
270 
271 

KK 3B-60A 
RM 1 -08 . 3  

KK 60A 
BA .357 
PB 2.86 
LS 0 86 
UD .22 

_.- 
. .. .- * '. 

272 
273 

I 

274 
2 75 
276 
277 
278 

, 

'j XK APN . ANGBL PARK NORTH 
EC 2 

219 
280 

1 KK 23B 
BA 0.969 
PB 3.34 
LS . 0 82 
UD . 35  

281 
282 
283 
284 
285 

7 



B B C - 1  INPUT PAGB 8 

ID.. . . . . .1.. . . . . . 2 . .  . . . . . I . .  . . . . . 4 . .  .. . . . 5 . .  . . . ..6. .t . . . .7.. ... . . 8 . .  . ... .9. .  . . . . 1 0  LINB 

K K  23B-20B 
R K  3800 

286 
287 

\ 

TRAP 20 2 . 0 3  .015 

84 

288 
289 
290 
291- 
2 9 2  

K K  20B 
BA 0 . 5 2 1  
PB 3 . 2 6  
LS 0 
UD . 2 2  

K K  N20B 
BC 2 

2 9 3  
294 

K K  20B-12A 
RM 3 

295 
296 .14 . 3  

90  

a 

K K  12A 
BA . 4 0 0  
PB 3.14 
LS 0 
OD .24  

297 
298 
299 
3 0 0  
301 

K K  N12A 
BC 2 

302 
303 

K R  12A-12B 
RM 2 

304 
305 .09  . 3  

9 1  

f. 

K K  12B 
BA . 2 6 6  
PB 3.00 
LS 0 
UD . l l  

306 
307 
308 
309 
310 

K K  N12B 
HC 2 

311 
312 

* 
Y 

313 
314 

KK 12B-57B 
R K  8500 TRAP 2 0  2 . 0 2  .015 

315 
316 
317 
318 
319 

K K  19A 
BA 0 . 4 5 9  
PB 3 . 2 0  
LS 0 
OD 0 . 2 5  

I .  

. 81 

. 0 2 5  .015 . 
K K  19A-13B 
RK 6400 

320 
3 2 1  TRAP 2 0  2 

K K  13B 
BA .513 
PB 3 .12  
LS 0 
VD .30 

322 
323 
324 
3 2 5  
326 

I 
g 

90 



HBC-1 INPUT 

... 2 ....... 3 ....... 4 ....... 5 ....... 6.1 ...... 7 ....... 8 ....... 

PAGB 9 

9.... . .10 
LINE ID.. . . . . .I.. . . 

KK NI3B 
HC 2 

327 
328 

KK 13B-57A 
RM 4 

329 
330 .17 . 3  

8 8  

K K  57A 
BA .438 
PB 2.95 
LS 0 
UD . 2 9  

331 
332 
333 
3 3 4  
335 

336 
337 

KK N57A 
BC 2 

KK 57A-57B 
RK 6000 

338 
339 

TRAP 20 2 . 0 2  .015 

86 

KK 57B 
BA 1.368 
PB 2.93 
LS 0 
UD .49 

340 
341 
342 
343 
344 

KK N57B 
HC .3 

345 
346 

KK 13A 
BA .609 
PB 3.12 
LS 0 
UD .30 

347 
348 
349 
350 
351 

90 

. 0 2  .015 TRAP 20 2 
KK 13A-38A 
RK 11200 

352 
353 

KK 38A 
BA 1.108 
PB 2.86 
LS 0 
UD .53 

354 
355 
356 
357 
358 

, 88 

KK N38A 
BC 2 

359 
360 

KK 38A-38B 
RK 4200 

361 
362 

TRAP 2 0  2 '.02 .015 . 

88 

KK 38B 
BA .528 
PB 2.86 
LS 0 
UD .30 

363 
364 
365 
366 
367 I 



LINK 

368 
369 

370 
371 
372 
3 73 
374 

375 
376 
377 

3 7 9  
380 

378 

ID.. . . . . .1.. . . . . . 2 . .  . . . . 

KK N38B 
HC 2 

KK 3C 
BA .155 
PB 2 . 8 9  
LS 0 87 
UD .21 

KK AP 
BA .646 
PB 2.86 

IJD .15 
22 

1s 0 a 2  

EEC-1 INPUT 

.3 ....... 4 ....... 5 ...... 

PAGE 10 

. 6 . j  ..... 7.. . . ,. .8.  .... ..9.. .... 10 

\ 

I 



SCHBMATIC DIAGRAM OF STRBAM NBTWORK 
IPUT 

NO. 

2 4  

37 

39 

44 

46 

51 

5 3  

60 

62 

64 

69 

* 71 

76 

78 

83 

85 

81 

(V) ROUTING ( - - - > )  DIVBRSION OR PUMP FLOW 

(. 1 CONNBCTOR I<---) RBTURN OF DIVBRTBD OR PUMPBD FLOW 

20 
. v  
V 

20-27A 

2?A 

N27AA.. .......... 

60 
V 
V 

60-70 

70 

N7O.. .......... 
V 
V 

70-27A 

N2 7AB. ........... 
v 
V 

DB4 
V 
V 

27A-24 

50 
V 
V .- 

5 0 - 2 1 C  
. I  

27C 

N27C.. .......... 
V 
V 

27C-28 

28A 



. 92 N28A.. . . . . . . . . . . 
I 

27B 
V 
V 

27B-27 

a 7 4  

99 

27D 101 

- 106 N27D.. . . . . . . . . . . 

NDB5. . . . . . . . . . . . 
V 
V 

DBS 

-, 108 

I 111 
2 

N24CB.. . 
V 
V 

RN24CB 

117 - 
, . . . I . . .  

N2 4 CA . . . . . . . . . . . . 

* 119 

24C 

7. 

126 

128 25A 
V 
V 

25A-24 

24A 

N24A.. * .  . . , . . . . . 
v 
V 

24A-24 

133 

135 

ij 140 

1 

.' 142 
b 

25B 
V 
V 

25B-24 

144 ' 
i 

149 

.. 151 24B 

i 
156 N24B.. . . . . .:. . . . 



-. 158 

. 100 

162 

167 

- 169 

- 171 

, 176 
PJ 

178 

- 183 

0. 

190 

- 
192 

197 

E 199 
Y 

k 204 
1 

4 

; 206 
rrr 

208 
d 

L 
’, 212 

* 210 

l 
0 

214 

N 2 4 C C . .  ...................... 
V 
V 

2 4 c - 2 3  

2 3 A  

N23A.. .......... 
Y 
V 

23A-20 

20A 

N2OAA.. .......... 

21c 
V 
V 

21c-21 

21D 

N21DA.. .......... 

21A 
V 
V 

21A-21 

21B 

N21DB.. ... 
V 
V 

21D-20 

NZOAB.. .......... 
V 

. v  
20A-11 

N21B.. .......... 
V 
V 

21B-21 

...... 



216 

L L L  

2 2 3  

2 2 5  

230 

2 3 2  

214 

2 3 9  

241 

248 

253 

255 

251 

262 

264 

212 

714 

279 

281 

11A 

H11A.. .......... 
V 
V 

IlA-IA 

3 B  

N3A. ........... 
V 
V 

3 A - 3 B  

11B 
V 
V 

llB-8B 

8A 
V 
V 

8A-8B 

8B 

N8B.. ...................... 
V 
v 

8B-3B 

3B 

N3B. ....................... 
V 
V 

BOX 
V 
V 

3B-60A 

6OA 

APN. ........... 

238 
V 



V 
23B-20 286 

. L O 6  

293 

i 

20B 

N20B.. .......... 
V 
V 

20B-12 295 

12A - 297 

N12A.. .......... 
V 
V 

12A-12 

- 302 
2' 

304 
.It, 

- 
306 

- 
12B 

N12B.. .......... 
V 
V 

12B-57 

2 311 

.19A 
V 
V 

19A-13 

13B 

N13B.-. .......... 
V 
V 

13B-57 

bJ 

. 315 

- 
320 

" 322 

327 

' 329 c 

a 

331 
i.3 

57A 

N57A.. .......... 
V 
V 

57A-51 

' 336 
i. 

338 

57B 

N57B.. ...................... 



- 3 4 7  

, J d L  

3 5 4  
I 

159 

361 

363 

368 

170 

375 

13A 
Y 
V 

13A-38 

N38A.. .. 
V 
V 

38A-38 

N38B.. .. 

“ ( t f t )  RUNOPP ALSO COMPUTED AT TAIS LOCATION 

n 

.. 

,.. 

3 E A  

...... 

38B 

...... 

IC 

! 

AP 

i 
.1 . 

i 
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 f t t  

4 t 

FLOOD HYDROGRAPH PACKAGB (HBC-1) 
SBPTBMBBR 1990 t 

I VBRSION 4.0 t 

.PUN DATB 08/22/1995 TIMB 15:21:46 
4 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 f t t t t t t t t t t  

IT 

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 U.S. ARMY CORPS OF BNGINBBRS 
EYDROLOGIC BNGINBBRING CBNTBR 

t 609 SBCOHD STRBBT t 

DAVIS, CALIFORNIA 95616 t 4 
t' (916) 756-1104 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 f t  

DRAINAGB TOWARD ANGBL PARK - PUTURK DBVBLOPBD CONDITIONS 
lOO-YR, 6-HR STORM, SDN I 
EBCl MODBL RBVISBD FROM BOYLB MASTBR PLAN 1992 8/26/94 
DBTINTION BASIN NO. 4 AND DBTBNTION BASIN NO. 5 INCLUDED 

PILB: SUM-SDN3 .DAT 

ARBA (SQ .HI. 1 DARP 

RATIO1 0.00 1.00 
RATIO2 0.50 .98 
RATIO3 1.00 .97 
RATIO4 1.50 .95 
RATIO5 2.00 .93 
RATIO6 DB5 2.54 .925 
RAT107 DB4 4.25 .91 
RATIO8 6.00 .90 
RATIO9 9.00 .07 

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 t t t t t t t t t t t t t t i  

OVTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0.  

HYDROGRAPE TlMB DATA 
NMIN 3 
IDATB 1 0  
ITIMB 0000 

HQ 300 
NDDATB 1 0  
NDTIMB 1457 
ICBNT 19 

COMPUTATION INTBRVAL 
TOTAL TIMB BASB 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPE PLOT SCALB 

HINIJTBS IN COMPUTATION INTBRVAL 
STARTING DATE 
STARTING TIMB 
NUMBBR OF HYDROGRAPE ORDINATBS 
INDING DATB 
BNDIHG TIHB 
CENTURY MARK 

- .  - .  

.OS EOURS 
14.95 BOORS 

BNGLISE UNITS 
DRAINAGB ARKA 
PRBCIPITATION DEPTH 
LBNGTE, BLBVATION 
PLON 
STORAGB VOLUMB 
SURFACB ARBA 
TBMPBRATURB 

SQUARK MILKS 
IHCEBS 
PBBT 
CUBIC PBBT PBR SECOND 
ACRB-PBBT 
ACRBS 
DBGRBKS PAHRBNHBIT 



TR 

JP 

. 
d 

k 

r 

MULTI-PLAN OPTIOH 
NPLAN 1 NUMBER OF PLANS 

MULTI-RATIO OPTION 
RATIOS OF PRKCIPITATION 

1.00 . 98  - 9 7  .95 .93 .93 .91 .90 .87 

+ t *  FDKRUT - N B W T ~  RAPESON FAILBDFIXBD POINT ITBRATION USBD - ITBRATION. 1 

t * *  PDKRUT - NBWTON RAPESON FAILKDFIXBD POINT ITERATION USBD - ITHATION= 1 

t f t  PDKRUT WARNING TIMB STBP CALCULATION PAILBD TO CONVBRGB. STABILITY PROBLBMS MAY RBSULT 

t + *  PDKRUT WARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS HAY RBSULT 

* t f FDKRDT WARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS HAY RBSULT 

t t t  FDKRUT AARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS MAY RBSULT 

t t t  PDKRUT WARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS HAY RBSULT 

t i t  FDKRUT WARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS HAY RBSULT 6 

> 
I 

f t t  FDKRUT WARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS HAY RBSULT 
b 

i! 
1 t t t  PDKRUT WARNING TIHB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBHS HAY RBSULT 

P 

t * f  PDKRUT WARNING TIMB STBP CALCULATION FAILBD TO CONVBRGB. STABILITY PROBLBMS HAY RBSULT 2 

. 
t t f  PDKRUT WARNING TIMB STBP CALCULATION PAILBD TO CONVBRGB. STABILITY PROBLBMS MAY RBSULT 

I '  

f f f  FDKRUT WARNING TIMB STBP CALCffLATIOH FAILED TO CONVBRGE. STABILITY PROBLBMS HAY RESULT U 



IPERATION 

SYDROGRAPB AT 

ROUTBD TO 

XYDROGRAPH AT 

2 COMBINBD AT 

dYDROGRAPH AT 

?OUTBD TO 

b.- JRAPE AT 

2 COMBINBD AT 

2OUTBD TO 
f 

2 COMBINBD AT 
f 

ROUTBD TO 

ROUTBD TO 
I 

BYDROGRAPB AT 

hL J TO 

RYDROGRAPB AT 

PBAK PLOW AND STAGB (BND-OP-PERIOD) SUMMARY POR MULTIPLB PLAN{ RATIO BCONOMIC COMPUTATIONS 
FLOWS IN CUBIC PBET PER SECOND, AREA IN SQUARE MILES 

TIME TO PBAK IN EOURS 
\ 

RATIOS APPLIBD TO PRECIPITATION 
STAT I ON 

20 

20-27A 

27A 

N27AA 

60 

60-70 

70 

N70 

70-27A 

N27AB 

DB4 

27A-24 

50 

50-27C 

27C 

ARBA 

2.25 

2.25 

1.00 

3.25 

.30 

.30 

.70 

1.00 

1 . 0 0  

4.25 

4.25 

4.25 

.57 

.57 

.96 

PLAN 

1 PLOW 
TIMB 

1 PLOW 
TIMB 

1 FLOW 
TIME 

1 PLOW 
TIME 

1 PLOW 
TIM1 

1 FLOW 
TIME 

1 PLOW 
TIHB 

1 FLOW 
TIMB 

1 FLOW 
TIMB 

1 PLOW 
TIME 

1 PLOW 
TIMB 

RATIO 1 
1.00 

2885. 
3.90 

2834. 
4 .05 

1527.  
3 .70 

3593.  
4 .00 

611. 
3 .55  

584.  
3.65 

1309.  
3.60 

1878.  
3 .60  

1827.  
3.70 

4736. 
3.80 

2279. 
4.45 

* +  PBAK STAGBS IN PEEP * *  
1 STAGB 

TIHE 

1 PLOW 
TIMB 

1 PLOW 
TIME 

1 PLOH 
TIMB 

1 PLOW 
. TIME 

20.29 
4.45 

2211. 
4 .55 

1090. 
3.60 

1021.  
3.80 

1548.  
3.65 

.RATIO 2 
.98  

2809. 
3.90 

2759. 
4 .05 

1485. 
3.70 

3498. 
4 .OO 

595. 
3.55 

569. 
3 .65 

1274. 
3.60 

1828.  
3.60 

1779.  
3.70 

4609. 
3.80 

2025. 
4.50 

20.22 
4.50 

1969.  
4.65 

1061.  
3.60 

994. 
3.80 

1505.  
3.65 

RATIO 3 
.97  

2771. 
3.90 

2722. 
4 .05 

1464. 
3.70 

3450. 
4.00 

587. 
3.55 

561. 
3.65 

1257. 
3.60 

1803.  
3.60 

1755.  
3.70 

4546. 
3.80 

1889. 
4 .55 

20.18 
4.55 

1851.  
4 .65 

1047.  
3.60 

981. 
3.80 

1483.  
3.65 

RATIO 4 
.95 

2696. 
3.90 

2647. 
4.05 

1423. 
3.70 

3355. 
4 . 0 0  

571. 
3 .55  

546. 
3 .65 

1223. 
3.60 

1754. 
3.60 

1708. 
3.70 

4419. 
3.80 

1659. 
4.65 

20.12 
4.65 

1644. 
4.80 

1018. 
3.60 

954. 
3.80 

1440. 
3.65 

RATIO 5 
.93  

2620. 
3.90 

2572. 
4 .05 

1381. 
3.70 

3260. 
4.00 

555. 
3.55 

531. 
3.65 

1188 * 
3.60 

1704. 
3.60 

1660.  
3 .70 

4292. 
3.80 

1462.  
4.85 

--20.07 
4.85 

1450.  
5 .00 

990. 
3.60 

927. 
3.80 

1397. 
3 .65 

RATIO 6 
.93 

2601. 
3.90 

2553. 
4 .05 

1371. 
3.70 

3237. 
4.00 

551.  
3.55 

527.  
3 .65 

1180. 
3 .60 

1692.  
3.60 

1648.  
3.70 

4260. 
3.80 

1413.  
4.95 

20.06 
4.95 

1408 .  
5.10 

983. 
3.60 

920. 
3.80 

1387.  
3.65 

RATIO 7 
. 91  

2545. 
3.90 

2497. 
4.10 

1340. 
3.70 

3166. 
4.00 

539. 
3.55 

51s .  
3 .65 

1154. 
3.60 

1655.  
3.60 

1613. 
3.70 

4165. 
3.80 

1198. 
5.15 

19.96 
5.15 

1198. 
5 .30 

961. 
3.60 

900, 
3.80 

1354. 
3.65 

RATIO 8 
.90 

2507. 
3.90 

2460. 
4.10 

1319. 
3.70 

3118. 
4.00 

531. 
3.55 

508. 
3.65 

1137.  
3 .60 

1630. 
3.60 

1589.  
3.70 

4102. 
3.80 

1190.  
5.15 

19.71 
5.15 

1189. 
5.30 

947. 
3.60 

887. 
3.80 

1333. 
3 .65 

RATIO 9 
.87 

2394. 
3.90 

2349. 
4 .10 

1258. 
3.70 

2976. 
4.00 

507. 
3.55 

48s .  
3.65 

1085.  
3.60 

1556. 
3.60 

1518. 
3.70 

3913. 
3.80 

1163. 
5.15 

18.99 
5.15 

1163. 
5.25 

904. 
3.60 

847. 
3.80 

1269. 
3.65 



2 COMBINED AT N27C 

' 'D TO 27C-28 

IYDROGRAPH AT 28A 

.Y 

2 COMBINBD AT N28A 

* '  

IYDROGRAPH AT 27B 
./,. d 

* ~ O U T B D  TO 27B-27 
3 

--YYDROGRAPH AT 2 7D : 
L 

2 COMBINBD AT N27D 
3 

I 

2 COMBINBD AT NDB5 
c r 

YIOUTBD TO DB5 

Y d 

1. 

d.. - 
2 COMBINED AT N24CB 

~ O O T B D  TO RN24CB 

'IJYDROGRAPB AT 24C 
P 

$ 42 COMBINBD A T  IJ24CA 

ROUTED TO 2531-24 
.ii; 

' ~ Y D R O G R A P H  AT 24A 
t 

* 

2 COMBINBD AT N24A 1 

.I 

2.1 
d 

,,ROUTED TO 24A-24 

1 .53  

1 .53  

. 3 1  

1.84 

.39 

.39 

.31  

.70 

2.54 

2.54 

6.79 

6.79 

.35 

7.14 

.41  

.41 

.34 

.75 

.75  

1 FLOW 
TIME 

1 PLOW 
TIME 

1 PLOW 
TIM8 

1 PLOH 
TIME 

1 FLOH 
TIMB 

1 PLOW 
TIM1 

1 FLOW 
TIHB 

1 FLOW 
TIME 

1 FLOW 
TIM8 

1 PLOH 
TIME 

2359. 
3.70 

2306. 
3 .80 

474. 
3 .60 

2646. 
3 .80 

644. 
3.60 

623. 
3.70 

481. 
3.60 

1054. 
3.65 

3597. 
3.75 

877. 
4 .35 

2294. 
3.70 

2243. 
3.80 

460. 
3.60 

2573. 
3.80 

626. 
3.60 

605. 
3.70 

467. 
3.60 

1024. 
3 .65 

3496. 
3.75 

806. 
5 .05 

2262. 
3 . 7 0  

I 
2211.' 

3.80 

453. 
3 .60 

2537.  
3 .80 

617. 
3.60 

596. 
3 .70 

460. 
3.60 

1008. 
3 .65  

3445. 
3 .75 

788. 
5.05 

2197. 
3.70 

2148. 
3.80 

439. 
, 3 . 6 0  

2464. 
3 .80 

598. 
3.60 

578.  
3.70 

446. 
3.60 

978. 
3.65 

3345. 
3.75 

633. 
5.20 

2133. 
3.70 

2085.  
3 .80 

I 
425. 
3 .60  

2391.  
3 .80  

580. 
3.60 

560. 
3.70 

432. 
3.60 

947. 
3 .65  

3244. 
3.75 

569. 
5.20 

2117. 
3.70 

2069. 
3.85 

422. 
3.60 

2373. 
3 .80 

575. 
3.60 

556 ,  
3.70 

429. 
3.60 

940. 
3.70 

3219. 
3.15 

568. 
5 .20 

2069. 
3.70 

2023. 
3.85 

412. 
3 .60 

2319. 
3 .80  

561. 
3.60 

542. 
3.10 

418. 
3 .60 

917. 
3.70 

3144. 
3.15 

564. 
5.20 

2036. 
3.70 

1992,  
3.85 

405. 
3.60 

2283'. 
3.80 

552. 
3.60 

533. 
3.70 

411. 
3.60 

902. 
3.70 

3094. 
3.75 

561. 
5.20 

1940.  
3.70 

1899.  
3.85 

384. 
3.60 

2174. 
3.80 

525. 
3.60 

501. 
3.70 

391. 
3 .60 

858. 
3.70 

2944. 
3.75 

553. 
5.20 

* t  PBAK STAGBS IN PBBT * *  
1 STAGB 

TIMB 

1 PLOH 
TIMB 

1 PLOH 
TIMB 

1 PLOW 
TIMB 

1 PLOW 
TIME 

1 PLOW 
T I M  

1 PLOW 
TIME 

1 PLOH 
T I M  

1 PLOH 
TIME 

1 FLOW 
TIME 

3561.60 3561.57 3561.57 3561.52 3561.16 3561.05 3560.75 3560.54 3559.92 
4.35 

2920. 
4.55 

2910. 
4.55 

489. 
3.65 

2993. 
4.55 

629. 
3.65 

613. 
3.75 

564. 
3.60 

1094. 
3.65 

1090. 
3.70 

5.05 

2604. 
4 .65 

2602. 
4.65 

475. 
3.65 

2702. 
4.65 

611. 
3.65 

595. 
3.75 

548. 
3.60 

1062. 
3.65 

1059. 
3.70 

5.05 

2428. 
4 .80 

2426. 
4.80 

467. 
3 .65  

2530. 
4.80 

602. 
3.65 

586. 
3 .75 

540. 
3.60 

1046. 
3 .65 

1044.  
3.70 

5.20 

2214. 
4.80 

2210. 
4.80 

453. 
3.65 

2312. 
4.80 

584. 
3.65 

569. 
3.75 

524. 
3.60 

1015.  
3.65 

1013. 
3.70 

5.20 

2018. 
5.00 

2016. 
5.00 

438. 
3.65 

2110. 
5.00 

566. 
3.65 

551. 
3.75 

509. 
3.60 

983. 
3.65 

982. 
3.70 

5.20 

1975.  
5.10 

1974.  
5.10 

435. 
3.65 

2051. 
5.05 

562. 
3.65 

547.  
3.75 

505.  
3 .60 

976. 
3.65 

974. 
3.70 

5.20 

1762. 
5.25 

1762. 
5.25 

424. 
3.65 

1847. 
4 .95 

548. 
3 .65 

534. 
3.75 

493. 
3.60 

952. 
3.65 

951. 
3.70 

5.20 5.20 

1750. 1716.  
5.25 5.25 

1750.  1716. 
5.25 5.25 

416. 395. 
3.65 3.65 

1835. 1797. 
4.95 4.95 

539. 513. 
3.65 3.65 

525. 499. 
3.75 3.75 

485. 461. 
3.60 3.60 

936. 890. 
3.65 , 3.65 

935. 889. 
3.70 3.70 



YYDROGRAPH AT 25: 

R b v r n D  TO 25B-22 

HYDROGRAPH AT . . 2 4 B  

2 COMBINBD AT N245 

. 3 COMBINED AT N 2 4 C C  

jOUTXD TO 24C-23 

IYDROGRAPE AT 23A 
,c 

2 COMBINED AT N23A - 
'IOUTBD TO 23A-20 

t.. 

;RAPE AT 2 OA 

2 COMBINBD AT N2OAA .. 

- 
HYDROGRAPE AT 21c 

'ROUTID TO 21c-21 

~ Y D R O G R A P E  AT 21D 

- i 2 COMBINED AT N2lDA 

.'lYDROGRAPB AT 21A 
ia 

flOUTED TO 21A-21 
i 

;ilYDROGRAPH AT 21B 

'I. 2 COMBINBD AT N2lB 

9 

ROUTED TO 21B-21 

.32 

.32 

.48 

.79 

8.69 

8.69 

.30 

8.99 

8.99 

.75 

9.14 

.27 

.27 

.I5 

.42 

.27 

.27 

.24 

.51 

-51 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 PLOB 
TIME 

1 FLOW 
TIMB 

1 PLOW 
TIME 

1 FLOW 
TIMB 

1 PLOW 
TIME 

1 FLOW 
TIMB 

1 FLOW 
TIMB 

1 FLOW 
TIMB 

1 PLOW 
TIHB 

1 PLOW 
TIME 

1 PLOW 
TIHB 

1 FLOW 
TIHB 

1 PLOH 
TIME 

1 PLOW 
TIMB 

1 PLOW 
TIM1 

1 PLOW 
TIME 

1 FLOW 
TIMB 

1 PLOW 
TIME 

712. 
3 .65  

1084. 
3 .70  

3751. 
3 .75 

3747. 
3 .75 

361. 
3 .65 

4069. 
3 .75 

4061. 
3.75 

895. 
3 .65 

4898. 
3 .75 

445. 
3.60 

436. 
3.60 

244. 
3.60 

680. 
3.60 

438. 
3.60 

429. 
3.60 

389. 
3.60 

818. 
3.60 

808. 
3.60 

692. 
3 .65 

1053. 
3 .70 

3655. 
3 .75 

3649. 
3 .?5 

350. 
3 .65  

3961. 
3 .75 

3951. 
3.75 

867. 
3 .65 

4762. 
3.75 

433. 
3 .60 

424. 
3.60 

237. 
3.60 

661. 
3.60 

4 2 6 5 .  
3 ,60  

411. 
3 .60 

378. 
3 .60 

796. 
3 .60 

785. 
3.60 

446. 431. 
3 .65 3.65 

431. 418. 
3.80 3.80 

426. 
3 .69  

412. 
3.80 

682. 
3.65 

1037.  
3 .70  

3606. 
3 .75 

3599. 
3.75 

3 4 4 .  
3.65 

3906. 
3.75 

3895. 
3.75 

853. 
3.65 

4693. 
3.75 

426. 
3.60 

418. 
3.60 

234. 
3.60 

652. 
3 .60 

420. 
3.60 

411. 
3.60 

373. 
3.60 

784.. 
3.60 

774. 
3.60 

413. 
3 .65 

399. 
3.80 

662. 
3.65 

1006. 
3.70 

3509. 
3.75 

3500. 
3 .75 

332. 
3.65 

3797. 
3.75 

3784. 
3 .75 

824. 
3 .65 

4551. 
3.75 

414.  
3.60 

406. 
3.60 

227. 
3.60 

634. 
3 .60 

408. 
3.60 

399. 
3 .60 

363. 
3.60 

762. 
3.60 

752. 
3.60 

400 .  
3.65 

387, 
3 . P O  

642. 
3.65 

974. 
3.70 

3412. 
3.75 

3401. 
3 .75 

320. 
3.65 

3688. 
3.75 

3673. 
3 .75 

796. 
3.65 

4420. 
3.75 

402. 
3.60 

394. 
3.60 

221. 
3.60 

615. 
3.60 

396. 
3.60 

388. 
3 .60 

352. 
3.60 

740. 
3.60 

729. 
3.60 

396. 
3.65 

383. 
3.80 

637. 
3.65 

967. 
3.70 

3387. 
3.75 

3376. 
3.75 

317. 
3.65 

3661. 
3.75 

3645. 
3 .75 

789. 
3.65 

4386. 
3.75 

399. 
3.60 

391. 
3.60 

219. 
3.60 

610. 
3.60 

394. 
3.60 

385. 
3.60 

349. 
3.60 

134. 
3.60 

724. 
3.60 

387. 
3.65 

374. 
3.80 

622. 
3.65 

943. 
3.70 

3312. 
3.75 

3300. 
3.75 

308. 
3.65 

3577. 
3.75 

3561. 
3.75 

768. 
3.65 

4283. 
3.75 

390. 
3.60 

382. 
3.60 

214. 
3.60 

596. 
3.60 

385. 
3.60 

376. 
3.60 

341. 
3.60 

717. 
3.60 

707. 
3.60 

380. 
3.65 

368. 
3.80 

612. 
3.65 

928. 
3.70 

3261. 
3.75 

3249. 
3.75 

303. 
3 .65 

3521. 
3.75 

3504. 
3 .75  

754. 
3.65 

4213. 
3 .75 

384. 
3.60 

376. 
3 .60 

211. 
3.60 

587. 
3.60 

379. 
3.60 

370. 
3.60 

336. 
3 .60 

706. 
3.60 

696. 
3.60 

360. 
3 . 6 5  

349. 
3 .80 

582. 
3 .65 

881.  
3.70 

3108. 
3 .75 

3095. 
3 .75 

285. 
3 .65 

3352.  
3.75 

3334. 
3 .75 

712. 
3.65 

4005. 
3.75 

366. 
3.60 

358.  
3 .64 

201. 
3.60 

559. 
3.60 

361. 
3 .60 

352. 
3.60 

320. 
3 .60 

673. 
3 .60 

663. 
3 .60 



-_ 2 COMBINBD AT N2lDB .93 1 FLOW 1487. 1447. 1426; 1385. 
TIMB 3.60 3.60 3.60 3.60 

1344. 1334. 1304. 1284. 
3.60 3.60 3.60 3.60 

1222. 
3.60 

21D-20 .93 1 PLOW 1469. 1430. 1410. 1370. 
TIMX 3.65 3.65 3.65 3.65 

1330. 
3,65 

5634. 
3.70 

1321. 
3.65 

1291. 
3.65 

1271. 
3.65 

1212. 
3.65 

dD TO 
c 

N2OAB 10.67 I FLOW 6259. 
TIMB 3.70 

6080. 5991. 
3.70 3.70 

-5812. 
3.70 

2 COMBINBD AT 
3 

5590. 
3.70 

5456. 
3.70 

5367. 
3.70 

5100. 
3.70 

2OA-11 10.67 1 PLOW 6229. 
TIMK 3.70 

6050. 5960. 
3.70 3.70 

5781. 
3.70 

5602. 
3.70 

ROUTBD TO 
- 

5558. 
3.70 

5423. 
3.70 

5334. 
3.70 

5065. 
3.70 

11A .80 1 FLOW 923. 
TIMI 3.75 

896. 883. 
3.75 3.75 

856. 
3.75 

829. 
3.75 

822. 
3.75 

749. 
3.75 

. BYDROGRAPB AT 802. 
3.75 

789. 
3.75 

-L 

2 2 COMBINBD AT N11A 11.47 1 PLOW 7142. 
TIMK 3.70 

6936. 6832. 
3.70 3.70 

6627. 
3.70 

6420. 
3.70 

6369. 
3.70 

6215. 
3.70 

6112. 
3.70 

5803. 
3.70 

-2 

ROUTBD TO J. llA-3A 11.47 1 FLOW 7056. 
TJMB 3.80 

6854. 6751. 
3.80 3.80 

6550. 
3.80 

6347. 
3.80 

6297. 
3.80 

6145. 
3.80 

6044. 
3.80 

5740. 
3.80 

-. 
HYDROGRAPH AT 
-; 

3A .33 1 FLOW 438. 
TIMB 3.65 

426. 419. 
3.65 3.65 

407. 
3.65 

394. 
3.65 

391. 
3.65 

316. 
3.65 

382. 
3.65 

357. 
3.65 

6856. 
3.80 

-a 2 COMBINKD AT 

'"XD TO 

N3A 11.80 1 FLOW 7384.. 
TIMI 3.80 

7173. 7066. 
3.80 3.80 

6644. 
3.80 

6592. 
3.80 

6433. 
3.80 

6328. 
3.80 

6010. 
3.80 

6907. 6806. 
4.10 4.10 

6608. 
4.10 

6410. 
4.10 

3A-3B 11.80 1 FLOW 7105. 
TIMK 4.10 

6361. 
4.10 

6211. 
4.10 

6111. 
4.10 

5810. 
4.10 

8 

. HYDROGRAPH AT 11B .77 . I FLOW 1023. 
TIMB 3.70 

995. 981. 
3.70 3.70 

953. 
3.70 

925. 
3.70 

918. 
3.70 

897. 
3.70 

883. 
3.70 

841. 
3.70 

- 
ROUTBD TO llB-8B .77 1 FLOW 1014. 

TIMK 3.75 
987. 976. 
3.75 3.75 

949. 
3.75 

919. 
3.75 

912. 
3.75 

876. 
3.75 

837. 
3.75 

892. 
3.75 

"BYDROGRAPH AT 8A .24 1 FLOW 381. 
TIMK 3.60 

371. 365. 
3.60 3.60 

330. 
3.60 

355. 
3.60 

345. 
3.60 

343. 
3.60 

335. 
3.60 

315. 
3.60 

8A-8B .24 1 FLOW 375. 
TIME 3.60 

365. 360. 
3.60 3.60 

350. 
3.60 

SROUTBD TO 340. 
3.60 

337. 
3.60 

330. 
3.60 

-324. 
3.60 

309. 
3.60 ". 

;HYDROGRAPH AT 8B .65 1 PLOW 823. 
TIHB 3.75 

802. 791. 
3.75 3.75 

769. 
3.75 

148. 
3.75 

743. 
3.75 

726. 
3.75 

716. 
3.75 

684. 
3.75 

9 
~ 3 COMBINBD AT 
2 

NEB 1.66 1 PLOH 2158. 
TIMB 3.70 

2100. 2076'. 
3.70 3.70 

2017. 
3.70 

1957. 
3.70 

1867. 
3.70 

1940. 
3.70 

1898. 
3.70 

1783. 
3.70 

ROUTKD TO 
!i 

2089. 2066. 
3.75 3.75 

2008. 
3.75 

8B-3B 1.66 1 FLOW 2148. 
TIMB 3.75 

1949. 
3.75 

1933. 
3.75 

1891. 
3.75 

1860. 
3.75 

1777. 
3.75 

3B .78 1 FLOW 791. 
TIM 3.80 

*>HYDROGRAPE AT 768. 757. 
3.80 3.80 

734. 
3.80 

711. 
3.80 

705. 
3.80 

688. 
3.80 

677. 
3.80 

643. 
3.80 

': 3 COMBINBD AT 

,ROUTBD TO 

N3B , 14.24 1 FLOW 8929. 
TIME 4.05 

8677. 8551. 
4.05 4.05 

8300. 
4.05 

8047. 
4.05 

7984. 
4.05 

7795. 
4.05 

7669. 
4.05 

7290. 
4.05 

BOX 14.24 1 FLOW ' 8871. 
TIMK 4.05 

8613. 8484. 
4.05 4.05 

8224. 
4.10 

7975. 
4.10 

7913. 
4.10 

7722. 
4.10 

7587. 
4.10 

7071. 
4.30 



~ U T B D  TO 

*!DROGRAPB AT 

? COMBINBD AT 

YDROGRAPH AT 

OUTBD TO 

YDROGRAPH AT 

2 COHBINBD AT 

IUTKD TO 

,- .APE AT 

! COMBINBD AT 

NTBD TO 

YDROGRAPB AT 

1 

2 COHBINBD AT 

3B-60A 

6 OA 

APN 

23B 

23B-20 

20B 

N20B 

20B-12 

12A 

N12A 

12A-12 

12B 

N12B 

OUTBD TO 12B-57 

YDROGRAPH AT 19A 

JUTBD TO 19A-13 

'"APH AT 138 

2 COMBINBD AT N13B 

9UTBD TO 13B-57 

1 4 . 2 4  

.36 

14.60 

.97 

.97 

.52 

1.49 

1.49 

.40 

1.89 

1.89 

.27 

2.16 

2.16 

.46 

.46 

.57 

1.03 

1.03 

* *  PEAK STAGES IN PBKT * +  

1 STAGE 
TIME 

1 PLOW 
TIME 

1 FLOW 
TIMB 

1 PLOW 
TIMB 

1 PLOW 
TIMB 

1 PLOW 
TIMB 

1 FLOW 
TIMB 

1 PLOW 
TIMK 

1 PLOW 
TIMB 

1 FLOW 
TIMB 

1 PLOW 
TIMK 

1 PLOW 
TIMB 

1 PLOW 
TIMB 

1 PLOW 
TIHB 

1 PLOW 
TIMB 

1 PLOW 
TIHB 

1 FLOW 
TIME 

1 PLOW 
TIMB 

1 PLOH 
TIMB 

1 PLOH 

26.44 
4 .05  

8732. 
4 .15  

416. 
3 .65  

8846. 
4.15 

982. 
3 .80 

978. 
3.80 

682. 
3.65 

1554. 
3.75 

1523. 
3 .90 

596. 
3.65 

1947. 
3 .85 

1926. 
3 .90 

440. 
3.60 

2105. 
3.90 

2096. 
3.95 

619. 
3.65 

614. 
3.70 

765. 
3.70 

1379. 
3.70 

134 6. 

26.24 
4.05 

8473. 
4.15 

403. 
3.65 

8584. 
4.15 

951. 
3.80 

947. 
3.80 

661. 
3.65 

1505. 
3.75 

1475. 
3.90 

581. 
3.65 

1807. 
3.85 

1867. 
3 .90 

129. 
3.60 

2041. 
3.90 

2032. 
3.95 

601. 
3.65 

600. 
3.70 

145. 
3.70 

1345. 
3.70 

1312. 

26.141 
4.05 

8342. 
4.15 

397,  
3 .65 

8451. 
4 .15 

935 * 
3.80 

931. 
3.80 

651. 
3.65 

1481. 
3.75 

1451. 
3.90 

573. 
3.65. 

1858.  
3.85 

1837. 
3.90 

123.  
3 .60 

2009. 
3.90 

2001. 
3.95 

592. 
3.65 

589. 
3.70 

735. 
3.70 

1324. 
3 .70 

1292. 

25.94 
4.10 

8073. 
4 .15 

384. 
3.65 

8179. 
4;15 

904. 
3.80 

900. 
3.80 

630. 
3 .65 

1432. 
3.75 

1403. 
3.90 

558. 
3.65 

1799. 
3.85 

1778. 
3.90 

412. 
3.60 

1946. 
3.90 

1942. 
3.95 

575. 
3.65 

571. 
3 .70.  

715. 
3.70 

1286.. 
3 .70  

1255. 

25.75 25.70 
4.10 4.10 

7798., 7729. 
4.15 

372. 
3.65 

7900. 
4 .15  

873. 
3 .80 

868. 
3.80 

610. 
3 .65 

1383. 
3.75 

1356. 
3.90 

542.  
3 .65 

1740. 
3 .85 

1720. 
3.90 

401. 
3.60 

1883. 
3.90 

1879. 
3 .95 

557. 
3 .65 

554. 
3.70 

695. 
3.70 

124 8. 
3.70 

1219,  

4.15 

369.  
3 .65 

7831. 
4.15 

8 6 s .  
3.80 

861.  
3.80 

605.  
3 .65 

1371.  
3 . 7 5  

1344.  
3.90 

538. 
3 .65 

1725.  
3 .85  

1705.  
3 .90  

398. 
3 .60 

1867.  
3.90 

1859.  
3.95 

553. 
3 .65  

552. 
3 .70 

690.  
3 .70 

1241.  
3.70 

1212. 

25.56 
4.10 

7528. 
4.20 

360. 
3.65 

7614. 
4 .15 

842. 
3 .80 

837. 
3.80 

589. 
3 .65 

1334. 
3 .75 

1308. 
3 .90 

527. 
3.65 

1681. 
3.85 

1661. 
3 .90 

390. 
3.60 

1820. 
3.90 

1816. 
3.95 

540. 
3 .65 

537. 
3.70 

675. 
3.70 

1212. 
3.70 

1183. 

25.45 
4.10 

7394. 
4.20 

353. 
3.65 

7478. 
4.20 

826. 
3.80 

822. 
3 .80 

579. 
3.65 

1310. 
3.75 

1285. 
3.90 

519. 
3.65 

1652. 
3.85 

1632. 
3.90 

384. 
3.60 

1789. 
3.90 

1702. 
3 .95 

531. 
3.65 

528. 
3.70 

665. 
3.70 

1193. 
3.70 

1165. 

25.05 
4.10 

6971. 
4.20 

335. 
3 .65 

7051. 
4 .20 

780. 
3 .80 

775. 
3.80 

548. 
3 .65 

1238. 
3 .75 

1214. 
3.90 

496. 
3 .65 

1564. 
3.85 

1545. 
3 .95 

368. 
3.60 

1695. 
3.90 

1692. 
3.95 

505. 
3.65 

504. 
3.70 

635. 
3.70 

1139. 
3 .70 

1113. 



TIME 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3 .90  

459. 
3.70 

IYDROGRAPH AT 57A 

‘ 2  COMBINED AT N57A 

‘?OUTED TO 57A-57 

jYDROGRAPH AT 57B 

3 COMBINBD AT N57B 

. 4 4  

1.47 

1.47 

1.37 

4.99 

.61  

.61  

1.11 

1.72 

1.72 

.53 

2.24 

.16 

.65 

1 FLOW 
TIMB 

513. 
3.70 

498. 
3 .70 

4911 
3.70 

477. 
3.70 

462. 
3.70 

448. 
3.70 

441. 
3.70 

419. 
3 .70 

1646. 
3.85 

1597. 
3 . i5  

1587. 
3.85 

1550. 
3.85 

1525. 
3 .85 

1454. 
3 .85 

1 PLOW 
TIME 

1767. 
3 .85 

1721.  
3 .85 

1695.  
3.85 

.. 
1’ FLOW 

TIME 
1760. 
3.90 

1714. 
3 .90 

1688. 
3 .90 

1640.  
3.90 

1592.. . 

3.90 
! 1582. 

3.90 
1545. 

3.90 
1521. 

3.90 
1451. 

3 .90 

1076. 
3.95 

1060.  
3.95 

993. 
3.95 

985. 
3.95 

960. 
3.95 

944. 
3.95 

894. 
3 .95 

1 FLOW 
TIME 

1110. 
3.95 

1026. 
3.95 

1 FLOW 
TIME 

4949. 
3.90 

4805. 
3.90 

4731. 
3.90 

4590. 
3.90 

4445. 
3.90 

4407. 
3.90 

4304. 
3.90 

4227. 
3.90 

4016. 
3.90 

EYDROGRAPE AT 1 !A 

llOUTBD TO 1311-38 

JYDROGRAPH AT 3 EA 

2 COMBIHBD AT N38A 

! I TO 38A-38 

EYDROGRAPB AT 3 8B 

1 PLOH 
TIME 

813. 
3.70 

792. 
3.70 

781. 
3.70 

760. 
3.70 

739. 
3.70 

733. 
3.70 

717. 
3.70 

707. 
3.70 

675. 
3 .70  

1 PLOW 
TIMB 

809. 
3 .80  

790,  
3.80 

779. 
3.80 

758. 
3.80 

737. 
3.80 

730. 
3 .80 

716. 
3.80 

704. 
3 .80 

672. 
3.80 

1 FLOH 
TIMB 

899. 
3.95 

874. 
3.95 

861. 
3 .95 

835. 
3.95 

809. 
3 .95  

803. 
3.95 

783. 
3 .95 

771. 
4.00 

733. 
4 .00  

1 PLOW 
TIMB 

1640. 
3.85 

1596. 
3.85 

1574.  
3.85 

1528. 
3.85 

1483. 
3 .85 

1471. 
3 .85 

1440. 
3.85 

1417. 
3 .85 

1350.  
3 .85 

1 FLOW 
TIME 

1636. 
3.90 

1592. 
3.90 

1570. 
3.90 

1525.  
3.90 

1481. 
3.90 

1470. 
3.90 

1437. 
3.90 

1415. 
3.90 

1349. 
3 .90 

1 FLOW 
TIME 

580. 
3.70 

564. 
3.75 

555. 
3.75 

539. 
3.75 

523. 
3.75 

519. 
3.75 

506. 
3 .75 

498. 
3.75 

474. 
3.75 

1758.  
3 .85 

2 COMBINBD AT N38B 1 FLOH 
TIME 

2141. 
3.85 

2083. 
3 .85 

2054. 
3 .85  

1994. 
3.85 

1935. 
3.85 

1919. 
3 .85 

1877. 
3 .85 

1847. 
3.85 

166. 
3.65 

HYDROGRAPE AT 3C 1 FLOW 
TIME 

194. 
3.65 

188. 
3.65 

185 .  
3 .65 

180.  
3.65 

114. 
3.65 

173. 
3.65 

169. 
3.65 

158.  
3.65 

HYDROGRAPE AT AP 661. 
3.60 

638. 
3.60 

602. 
3.60 

567. 
3.60 

1 PLOW 
TIM8 

722. 
3.60 

698. 
3 .60 

685. 
3.60 

632. 
3.60 

614. 
3.60 

+ * *  NORMAL KND OF EBC-1 * + *  
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Section Five 





- I  1 - r d  , .  . .I ILYZ'U1 m..-L*2m C - ' I  'L1' b t -  # 8 0 1  t .  9 h . ' d  $ c I I IJ , 
AN, MENT NO. 1 TO THE DRAINAGE STUDY FOR TOWN CENT. ,RIVE ROUGH GRADING 

HYDRAULIC G W E  LINE CALCULATIONS 
TOWN CENTER DRIVE 
STA 433+36.18 TO STA 426+37.26 

STA LENOTH MVERT DEPTH DIA AREA QlOO V VHEAD K Sf hf hsn ht HOL EOL MANNMO TOP FO 
43336.2 0.0 43.56 3.00 3.0 7.1 59 8.35 1.08 667 0.0078 0.00 0.00 46.06 47.14 0.013 46.56 55.8 

43000.0 336.2 46.66 2.05 3.0 7.1 59 8.35 1.08 667 0.0078 2 2.63 0.02 2.65 48.71 49.80 0.013 49.66 60.9 

42637.3 362.7 50.00 1.57 3.0 7.1 59 8.35 1.08 667 0.0078 2.84 0.02 2.86 51.57 52.66 0.013 53.00 69.8 

HYDRAULIC GRADE L N E  CALCULATIONS 
TOWN CENTERDRIVE 
STA 433+36.2 TO STA 442+00 

STA LENGTH INVERT DEPTH DIA AREA QlOO V VHEAD K Sf bf h ht HGL EOL MANNINff TOP, Fff 
43336.2 0.0 39.79 2.00 2.0 3.1 33 10.51 1.72 226 0.0213 0.00 0.00 41.79 43.51 0.013 41.79 56.3 

43400.0 63.8 41.20 2.00 2.0 3.1 33 10.51 1.72 226 0.0213 1.36 1.36 43.20 44.86 0.013 43.20 56.1 

, 43444.1 44.1 42.18 2.00 2.0 3.1 33 10.51 1.72 226 0.0213 0.94 0.02 0.96 44.18 - 45.82 0.013 44.18 55.5 

43775.0 330.9 50.10 2.00 2.0 3.1 33 10.51 1.72 226 0.0213 7.05 0.02 7.07 52.10 52.89 0.013 52.10 58.9 

43900.0 125.0 53.14 2.00 2.0 3.1 33 10.51 1.72 226 0.0213 2.66 2.66 55.14 56.64 0.013 55.14 61.2 

44200.0 300.0 60.38 2.00 2.0 3.1 33 10.51 1.72 226 0.0213 6.39 0.02 6.41 62.38 63.10 0.013 62.38 66.8 

. .- 

Q:\QPRO\TCDHGLl .WB2 



r.--9m ? m a e m ~ t z Q % j f F = 3 J m @ Y l e  F=3 m w-3 c--3 r 4  : 3 . .I 1 
AMEI~~MENT NO 1 TO THE DRAINAGE STUDY FOR TOWN CENTEh A l V E  ROUGH GRADING 

HYDRAULIC GRADE LINE CALCULATIONS 
TOWN CENTERDRJSR OUTLET 
STA 433+36.38 L 

L 

STA LENOTH MVERT DEPTH DIA AREA QlOO V VHEAD I( Sf hf hm ht HOL EOL MANNING TOP FO 

0.0 

80.5 

-2- 

0.0 32.02 8.00 3.0 7.1 92 13.02 2.63 667 0.0190 0.00 0.00 40.02 42.65 0.013 35.02 35.0 

80.5 I 38.79 3.00 3.0 7.1 92 13.02 2.63 667 0.0190 . 1.53 1.53 41.79 44.42 0.013 41.79 55.8 

HYDRAULIC GRADE LINE CALCULATIONS 
STREET "C" LATERAL 
STA 426+37.2 

STA LENOTH INVERT DEPTH DIA AREA QlOO V VHEAD K Sf hf hm ht HOL EOL MANNMO TOP FO 

0.0 0.0 50.50 11.40 2.5 4.9 59 12.03 2.25 410 0.0207 1.32 1.32 61.90 64.15 0.013 53.00 69.8 

139.5 139.5 52.91 11.90 2.5 4.9 59 12.03 2.25 410 0.0207 2.89 0.02 2.91 64.81 67.05 0.013 55.41 . .  69.5 
158.5 19.0 53.29 11.91 2.5 4.9 59 12.03 2.25 410 0.0207 0.39 0.39 65.20 67.45 0.013 55.79 69.4 

. .- 
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A X .  OVERLAY DETAIL 
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Section Six 





- I .  6 'I .. . , . . . . . , .  . *  

REVISED HQL CALCS-CITY COMMENTS -9/21/95 
0 

HYDRAULIC GRADE LINE CALCULATIONS 
TOWN CENTER DRIVE-STA 479+59.4 TO STA 466+34.0 

STA LENOTH INVERT 

47959.4 0.0 25.87 

47867.8 91.6 27.65 

47855.7 12.1 27.78 

47595.4 269.4 30.63 

47075.0 517.4 42.96 

46770.2 301.8 46.56 

46637.0 130.2 49.62 

DEPTH 
33.50 

7.42 

8.48 

9.67 

4.00 

4.00 

3.50 

DIA 
45 

4.5 

4.0 

4.5 

4.0 

4.0 

3.5 

- AREA QlOO 

15.9 274 

15.9 274 

12.6 194 

15.9 194 

12.6 137 

12.6 137 

9.6 46 

v VHEAD 
17.24 4.61 

17.24 4.61 

15.45 3.70 

1220 231 

10.91 1.85 

10.91 1.85 

4.78 0.36 

K Sf 

1965 

1965 

1436 

1965 

1436 

1436 

1006 

0.0194 

0.0194 

0.0183 

0,0097 

0.0091 

0.0091 

0.002 1 

h f h m  
0.02 

.1.78 0.02 

0.24 0.05 

2.62 0.02 

S.04 

2.75 0.02 

1.19 0.02 

ht 

0.02 
- 
1.80 

0.29 

2.64 

5.04 

2.77 

1.21 

HQL 

33.27 

35.07 

36.26 

40.30 

46.96 

50.56 

53.12 

EOL 
37.88 

39.68 

39.97 

42.61 

48.81 

52.41 

53.48 

MANNMO 

0.013 

0.013 

0.0 13 

0.013 

0.013 

0.013 

0.013 

I 

TCDHGL 

.- 

i 



REVISED HGL CALCS-CITY COMMENTS-9\21\95 

HYDWdJL,IC GRADE LINE CALCULATIONS 
TOWN CENTER DRIVE-STA 466+37-36" LATERAL 

STA LENGTH INVERT DEPTH DIA AREA QlOO V VHEAD K Sf hf hm ht HOL EOL MANMNO 
0.0 0.0 50.12 3.00 3.0 7.1 46 6.51 0.66 ' 667 0.0048 0.00 53.12 53.78 0.013 

46.5 46.5 52.93 3.00 3.0 7.1 46 6.51 0.66 667 0.0048 0.22 0.22 55.93 56.59 0.013 

13.5 27.0 53.44 3.00 3.0 7.1 46 6.51 0.66 667 0.0048 0.13 0.13 56.44 57.10 0.013 

17.5 4.0 53.44 3.00 3.0 7.1 46 6.51 0.66 667 0.0048 0.02 0.75 0.77 56.44 57.10 0.013 

I lo .s 33.0 54.06 3.00 3.0 7.1 46 6.51 0.66 667 0.0048 0.16 0.16 57.06 57.72 0.013 

. .- 

TC02HGL.WB2 



HYDRAULIC GRADE LINE CALCULATIONS 
TOWN CENTER DRIVE-STA 467+70-42" LATERAL 

STA LENGTH INVERT DEPTH DIA AREA QlOO V VHEAD K Sf hf hm ht HOL EOL MANNING 
0.0 0.0 47.06 3.50 3.5 9.6 91 9.46 1.39 1006 0.0082 0.00 50.56 51.95 0.013 

46.5 46.5 49.95 3.50 3.5 9.6 91 9.46 1.39 1006 0.0082 1'0.38 0.38 53.45 54.84 0.013 

107.4 40.9 S0.86 3.50 3.5 9.6 91 9.46 1.39 1006 0.0082 0.33 0.33 54.36 55.75 0.013 

I 1  1.4 4.0 50.87 3.50 3.5 9.6 91 9.46 1.39 1006 0.0082 ' 0.03 0.02 0.05 54.37 55.76 0.013 
130.4 19.0 S1.15 3.50 3.5 9.6 91 9.46 1.39 1006 0.0082 0.16 0.16 54.65 56.04 0.013 



r - 7  m--3 - J % e B ! R ! l m F l J r r ; z r n m c  F-3 p l  & 4 i I I . I.  I 

REVISED HGL CALCS-CITY COMMENTS-9/21/95 

HYDRAULIC GRADE LM CALCULATIONS 
TOWN CENTER DRIVE-STA 473-95.42-36" LATERAL 

STA LENO'TH INVERT DEPTH DIA AREA QlOO V VHEAD K Sf hf hm ht HQL EQL MANNING 
0.0 0.0 30.63 9.67 3.0 7.1 49 6.94 0.75 667 0.0054 0.00 40.30 41.05 0.013 

46.5 46.5 36.24 4.31 3.0 7.1 49 6.94 0.75 667 0.0054 , 0.25 0.25 40.55 41.30 0.013 

78.S 32.0 36.88 3.84 3.0 7.1 49 6.94 0.75 667 0.0054 0.17 0.17 40.72 41.47 0.013 

1 1  1.5 33.0 37.54 3.36 3.0 7.1 49 6.94 0.75 667 0.0054 0.18 0.18 40.90 41.65 0.013 

c; 

TCD4HGL.WB2 



STA 

45750.0 

45587.5 

4,5581.5 

45156.3 

45141.9 

45075.0 

45005.0 

LENGTH INVERT DEPTH DIA AREA 

HYDRAULIC GRADE LINE CALCULATIONS 
TOWN CENTER DRIVE-STA 457+50 TO STA 450+67.09 

0.0 55.43 58.93 

162.5 61.20 64.70 

6.0 61.23 64.73 

425.2 63.88 4.33 

6.0 63.38 4.90 

76.3 63.77 6.28 

70.0 64.12 6.05 

3.5 9.6 

3.5 9.6 

3.5 9.6 

3.5 9.6 

3.5 9.6 

3.5 9.6 

3.5 9.6 

QlOO 

91 

91 

91 

91 

91 

38 

38 

V 

9.46 

9.46 

9.46 

9.46 

9.46 

3.95 

3.95 

VHEAD K 

1.39 1006 

1.39 1006 

1.39 1006 

1.39 1006 

1.39 1006 

0.24 1006 

0.24 1006 

Sf 

0.0082 

0.0397 

0.0082 

0.0082 

0.0082 

0.0014 

0.0014 

h f h m  

1 .oo 
1.33 

0.24 0.02 

3.48 

0.05 0.02 

0.62 

0.10 0.02 

ht HGL EGL MANNING 

1.00 58.43 59.82 0.013 

1.33 64.70 66.09 0.013 

0.26 61.73 66.12 0.013 

3.48 68.21 69.60 0.013 

0.07 68.28 69.67 0.013 

0.62 70.05 70.30 0.013 

0.12 70.17 70.42 0.013 

0.0 0.0 65.62 4.55 2.0 3.1 38 12.10 2.27 226 0.0282 0.00 0.00 0.00 70.17 72.44 0.013 

73.7 67.09 5.16 2.0 3.1 38 12.10 2.27 226 0.0282 2.08 2.08 72.25 74.52 0.013 73.7 

106.7 33.0 67.75 5.45 2.0 3.1 38 12.10 2.27 226 0.0282 0.93 0.02 0.95 73.20 75.47 0.013 

.- 



HYDRAULIC GRADE LINE CALCULATIONS 
TOWN CENTER DRIVE-STA 451 +53.28-36" LATERAL 

STA LENGTH INVERT DEPTH DIA AREA 0100 V VHEAD K Sf hf hm ht HGL EGL MANNING 

0.0 0.0 63.88 6.08 3.0 7.1 34 4.81 0.36 667 0.0026 1.68 1.68 69.% 70.32 0.013 

99.9 99.9 61.63 5.59 3.0 7.1 34 4.81 0.36 667 0.0397 0.26 0.26 70.22 70.58 0.013 
0.013 
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22SEp95 09:53:51 PAGE 1 

ttttttttttttttttttttttttttttttttttttt 

m-2 Ham mm m m  
¶’¶IS RIM EXECOTH) 22sBp95 09:53:51 

Version 4.6.2; May 1991 
tttt*tttMttttttttttttttttttt*ttttt 

2 0 35.35 

..’. I : I .  

u 

HC ,033 - pr - 1  
. n  1 

*I- GI? 38 

; ‘ m  2 
L G R  50 

b x l  3 k GR 57.5 

w 

xl 4 
QL 58.7 

xl 5 
F GR 59.3 

)(1 6 
- GR 61.2 d 
1; 

x1 7 
GR 61.2 P 
xl 8 
GR 61.9 

P 

t 

?\ 
J 

a 

” 

.033 
4388 

4 
72 

4 
71 

4 
63 

4 
61 

4 
67 

4 
65 

4 
61 

4 
70 

,033 

72 
32.5 

71 
37.5 

63 
38.1 

61 
38.4 

67 
38.7 

65 
39 

61 
44 

70 
44.3 

0.3 0.5 

170 25 
78 32.5 

163 10 
71 31.5 

U 1  94 
75 38.1 

131 33 
82 38.4 

u2 30 
83 38.1 

141 38 
81 39 

142 ..- -5. 
81 44 . 

130 34 
84 44.3 

25 
155 

10 
163 

60 
117 

29 
ll5 

30 
122 

30 
l l 5  

5 
118 

30 
116 

40 
38 

5 
50 

0 
50 

25 
54.6 

30 
55.6 

25 
56.8 

5 
56.8 

29 
58 

170 

163 

131 

131 

l32 

141 

142 
2 

130 



22SEP95 095351 PAGE 2 

' X I  9 4 56 124 39 33 30 
GX 64.3 56 44.6 ao 44.6 117 59 124 1; 

i Nc .1 .3 

* xl 10 k ai 119 30 30 . 30 
, GR 64 51 44.9 81 44.9 119 59.5 144 
7- 13 10 64 64 

EPPECTIVE AREA LMIW) r0 llMIB OF- OPENIK-VSE X I  CARD . ._ 

EHN!BBKPACEOFBRID& 
BEIU HORIDJ, BIlTDGg MJ"lH llkl CBaRD 0FIT~- USE X2 CARD 

X l l l  14 81 
m BBlDGE m m  ¶u 544.5 

x2 0 
GR 64 44 53 
GR 53 94 45 
GR 4s 107 45 

EIC 414 .014 .014 
uPs¶mMPlicgOPBRIDGE 
SET BRIDGE ICXI CEOKD lU 64.0 

' x l  l2 14 

GR * 68 50 
GR 61 94 - Q 56 107 

: ' &  

* E -433 ,033 
Xl 13 4 

* a 10 

81 
0 
64 
56 
56 

.033 
ai 

56.25 

81 
57.5 

ll9 7 7 7 

54.5 70 
81 45 81 4.5 93 53 93 
91 45 106 53 106 53 107 
ll9 53 ll9 61 170 

119 235 235 235 
64 68 
81 56 81 56 93 64 93 
9k 56 106 64 106 64 107 

U 9  64 t19 68 170 

.3 .5 
119 5 5 5 

81 56.25 ll9 68 170 
75 15 

ll9 40 40 40 
81 57.5 L19 70 170 
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ccHv= ,300 CBV= ,500 
tSEcll0 1.000 
3720 CllITICbt DePTB ASSMD 

1.000 4.46 36.96 
4388.0 .O 4388.0 

.oo .oo ll.50 
,010433 25, 40, 

*smo 2.000 
7l85 lmmrmr SpECIplC ENERGY 
3720 ~~ DEPIII IISSOLIH) 

2.000 4.12 41.62 
4388.0 .O 4388.0 

.oo .oo 11.58 
.011228 10. 5. 

*mO 3.000 

7185 MRMIM SPECIFIC EKWGP 
3720 CRITICAL ASSUNll 

3,000 6.61 14.71 
4388.0 .O 4388.0 

.oo .oo 13.85 
.010274 94. 0. 

tm0 4.000 
7185 El'NHDM SPECIFIC ElRfGY 
3720 CRITICAG D@l3 A!ZEfl 

4.000 7.54 45.94 
4388.0 .O 4388.0 

.OO .OO 14.33 
,010117 33. 3. 

36.96 
.o 

.oo 
25, 

41.62 
'0 

.oo 
10. 

r4.n 
.O 
.oo 
60. 

45.94 
.O . 00 
29. 

35.35 39.02 2.05 400 .OO 38.00 
.O 381.6 ,O .O .O 38.00 

.OOO ,033 .OOO .OOO 32.50 73.U 
0 13 0 4 0  94.04 167.17 

.OO 43.70 2.08 .OS .OI 50.00 
.O 378.9 .O .O .O 50.00 

,000 ,033 ,000 ,000 37.g 71.00 
0 11 0 $00 92.00 163.00 

a 0 0  47.69 2.98 e 0 0  A5 51.50 
.O 316.9 4 0  .O .o 50.00 

.ow) .033 ,000 .OOO 38J0 10.91 
0 14 0 .OO 53-87 124.78 

-00 49.13 3.19 .25 .11 58.70 
.O 306.3 .O .2 .O 9.60 

.OOO ,033 ,000 .OOO 38.40 ...,. 74.20 
0 8 0 .OO 48.25 122.45 
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* *SEQIO 5.000 

b 3302 RAMIXG: CQAvEPhllcE mGl OUl'SIDZ Q ACCEPWU Ma, KIWI0 = 1.62 

5,000 9.47 48.17 45.69 SO0 49.78 1.61 a18 447 59a30 
1 

4388.0 .O 4388.0 ,O a 0  430.8 .O .5 .1 55.60 . 00 .OO 10.18 .a0 ,000 .033 ,000 ,000 38.70 75.64 
,003858 30, 30, 30. 5 11 0 .OO 51.96 127.61 

*SECNO 6.000 
6,000 9.16 44.16 46.36 . .OO 50.00 1.84 .ll .12 61.20 

.O 4388.0 .O .:. .O 402.9 .O .7 ,1 %.80 1388.0 
.oo ,OO 10.89 .OO ,000 ,033 ,000 ,000 39.00 74.40 

.004n3 38. 25. 30 a 2 l5 0 .OO 53.98 128.38 

WCNO 7.000 

7185 MKnrrm SPECIFIC EHERGll 
3720 CIUTI0L DEB ESWl 

7.000 6.85 50.85 50.15 .OO 53.69 2.84 .03 .50 61.20 
431a.o .O 4388.0 .O .O 321.6 .O a 8  .1 56.80 

.oo ,00 U.52 ,00 ,OOO ,033 ,000 ,000 4.00 73,04 
,009923 5. 5. 5. 0 15 0 .OO 51.80 130.81 

mo 8.000 
7185 HRUllU4 SPECIFIC EtEGY 
3720 CWTICAL OEPIB ASSUMEl 

8,000 7.72 52.02 52.02 .OO 55.32 3.29 ' .29 .23 61.90 

.oo .OO 14.56 .OO ,000 4 3 3  .OOO ,000 44.30 77.86 
.OW78 34. 29, 30. 0 8 0 4 0  46.04 123.89 

4388.0 .O 4388.0 .O .O 301.4 .o 1.0 .1 58.00 

* 1. . t%cNo 9.000 
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9 , ~ o  9.99 54.59 n.74 .OD 56.03 1.45 .16 S 5  64.30 
4311.0 .O 4388.0 

*oo .OO 9.65 '00 .OW ,033 ,000 ,000 44.60 67.83 
,003353 39. 30, 33. 5 11 0 .OO 54.03 121.86 

00 .o 454.7 .o 1.2 .2 59.00 

ccHII= .lo0 cEHp= .300 
rmo 10.000 

I 4388.0 413.5 3516.7 451.8 .* 80.4 384.4 87.6 1.6 .2 44.90 
10.000 10.11 55.01 %76 . .OO 56.14 1.12 .07 .03 44.90 

.OO 5.15 9.15 5.23 ,033 .033 .033 ,000 44,90 65.ll 
2 14 0 ,OO 71.U l36.32 

i 
,001886 300 30, 30. 

i 

#2io 11.000 

3302 EQI(KIIIG: a3VIWCE WGI ODISIDB OF AUElABU RNGE, gedfPl0 = .34 

l.l.000 4.76 13-76 52.65 e00 56.72 2.96 003 -55 53.00 
4388.0 2.9 4379.6 5.5 1.0 316.8 1.8 1.6 .2 53.00 

,016551 7. 7. 7. 4 12 0 ,oo 45.39 123.84 
.OO 2.95 11.12 3.01 .033 ,033 .033 ,000 45.00 74.45 

*mo 12.000 
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ccIIII= ,300 cpBv= ,500 
tSEQlO 13.000 

13.000 9.60 65.85 63.70 .OO 68.09 2.25 .02 A 8  .5 

,00!505 5. 5. .5. 16 8 0 ,OO 38.00 

4388.0 .O 4388.0 .O .O 364.5 ,o 3.3 

e01 e 0 0  12.04 e 0 0  ,000 ,033 e 0 0 0  ,000 56,s 

64,OO 
64.00 
81,OO 
119.00 

566,s 
56.25 
81.00 

119.00 

14.600 10.57 68.07 63.85 -00 68.66 3 9  e07 *5O g*fd 

.01 4.20 7.02 4.33 ,033 e033 ,033 ,000 54.79 1 1388.0 582.2 2418.0 987J  l38.5 401.6 227.9 , 3.8 .5 g.50 

,001047 40. 40. 40. 4 14 0 . .OO 107.33 162.U 

P 

F 
< -  

I 
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Version 4.6.2; May 1991 
t t t t t t t t t t t t t t t t f f t t t~ttt i t t~ttt  

!m@ Q 

* 1.000 4388.00 

1 2.000 4388.00 

t 3.000 4318.00 

* 4.000 4388.00 

t 5.000 4388.00 

6.000 4388.00 

t 7.000 4388.00 

* 8.000 4388.00 

t 9.000 4388.00 

10,000 4388.00 

11.000 4388.00 

* 12.000 4388.00 

l3.000 1388.00 

t 14.000 4388.00 

m 
4.46 

4.u 
6.61 

7.54 

9.41 

9.16 

6.85 

1.72 

9*99 

1o.u 

8.76 

7.73 

9.60 

10.9 

glMH 

' 32.50 

31.50 

38.10 

38.40 

38.10 

39.00 

44,OO 

44.30 

44.60 

1430 

45,OO 

56.00 

56.25 

57.50 

CmI 

36.96 

41.62 

. 44.71 

45.94 

48.17 

48.16 

50.85 

52.02 

54.59 

55.01 

53.16 

63.73 

65.85 

68.07 

S s T A p d l D s T  

73.13 167.17 

71.00 163.00 

10.91 l24.18 

14.20 122.45 

1564 u1.61 

74.40 u8.38 

73.04 130.84 

77.86 U3.89 

67.83 l Z 8 6  

65.U U6.32 

78,45 123.84 

11.00 moo 
81.00 Il9.00 

54.79 162.12 

KW 

.oo 

1000.00 

- 600.00 

12.00 

10.00 

12.00 

1000.00 

10.34 

10,oo 

10.00 

14.29 

46.81 

50.00 

31.25 

vai rn 
11.50 . 381.64 

11.58 378.93 

U.85 316.90 . 

14.33 306.28 

10.18 430.83 

10.19 402.87 

13.52 324.60 

14.56 301.37 

9.65 4%65 

9,15 552.36 

13.82 319.65 

15.10 n1.u 
12.04 364,s 

7.02 768.00 
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m BUN EXKUl’B 2 q 9 5  10:26:20 
tttttttftttttttttftttttttttftttttittitttttt 

, BEc-2~SURFACEPROFILES 

. Version 4.6.2; Hay 1991 
ttttttttttttttttttttttttttttttttttttt 

Y 2 1 35.35 

-1 -1 
u. 

38 43 4 42 

Hc ,033 ,033 ,033 0.3 

Xl 14 4 41 119 
GR 68 50 57.5 81 

N 

‘ Q T -  1 4388 
- 
F. 
. ][I 13 4 

a 10 
GR 68 50 

P 
! r )IC 414 .014 

- x 2  
n u  14 

68 50 
a 6 4  94 
GB 56 107 

a l l  14 
x2 

f GR 64 44 ’ 

g GR 53 94 
GR 45 107 

P 
IJC .033 .033 
xl 10 4 
GR 64 51 r x3 -10 

81 l l 9  

56.25 a i  

.014 
81 119 
0 64 

64 81 
56 94 
56 119 

81 ll9 
0 54.5 
53 81 
45 94 
45 119 

,033 .3 
81 119 

44.9 81 

-1 

1 53 54 33 26 2 .  

0.5 

40 40 40 
57.5 119 65 170 

c 

5 5 5 
66 64 

56.25 119 65 170 

235 235 23s 
68 
56 81 56 93 64 93 
56 106 64 106 64 107 
64 119 ’ 64 ’ 170 

7 ’I 7 
70 
45 81 45 93 53 93 
45 106 53 106 53 107 
53 

.5 
30 30 30 

119 61 170 
*’ 

44.9 119 59.5 144 
64 64 
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NC .I .3 
xl 9 4 56 124 39 33 30 
GR 64.3 56 44.6 80 44.6 117 59 121 

xl 8 4 70 130 34 30 29 
GR 61.9 70 14.3 84 11.3 116 58 130 

xl 7 4 61 142 
GI( 61.2 61 14 81 

n 6 4 65 14l 
GR 61.2 65 39 81 

xl 5 4 61 132 
GR 59.3 67 38.7 83 

XI 4 4 61 .131 
Q 58.7 61 38.4 82 

xl 3 4 63 131. 
GR 57,s 63 38.1 35' 

5 
44 

38 
39 

30 
38*7 

33 
38.1 

94 
38.1 

5 
118 

30 
115 

30 
ut 

29 
115 

60 
117 

5 
56.8 142 

25 
%8 111 

30 
55.6 132 

25 
54.6 131 

0 
50 131 

XI 2 4 71 163 10 10 5 
"9 50 71 37.5 11 37.5 163 50 163 

XI 1 4 71 170 25 25 40 
Q 35.5 12 32.5 78 32.5 155 38 170 

. _. . 



ccBv= .300 cEfm= ,500 
*sEafO 14.000 

14.000 1.00 62.9 63.49 35.35 66.00 3.50 S O 0  -00 51.50 
4388.0 370.4 3139.2 818.4 36.9 190.0 85.0 .O .O 9.50  

.OO 10.04 16.52 10.33 ,033 ,033 .033 ,000 57.50 66.24 
.015144 0. 0. 0.. 0 14 0 .OO 86.76 fi3.00 

tsEQl0 13,000 
3685 20 I8Idls AsEc,@SEL . - ' 
3693 PROBAKE MHIlIolI SPECIPIC g6lgRGy 
3720 cRITI(xc DEW[ ASSW 

3495 OGrEBBEiHK am Assm 8 a - m ,  ELLEA= 68.00 EEW= 68.00 

U.000 7.45 63.10 63.70 .OO 67.43 3.73 '44 .86 56.25 
4388.0 .a 1388.0 .O .O 283.1 .O .3 .I 16.25 

;OO ,OO 15.50 .OO ,000 .033 .OOO ,000 56.25 81.00 
A08138 40. 40. 40. 20 ll 0 .OO 38.00 llg.00 

jmo 12.000 

3370 llORMAL BBTDGB, KW 0 HH EL¶!!& 68.00 Mix E[IIxI= 64.00 

3685 20 IWIS ATWED Rsgl,C??SEL 
3693 PBOBliEE KIXIXUX SPECIPIC ElBlG! 
3720 CIUTICAL D P l ¶  EXME0 

12.000 7.13 63.73 63.73 .OO 67.59 3.87 .03 .57 64.00 
4388.0 .O 1388.0 0 0  .o 278.1 .O .3 .l 64.00 

,oo .OO 15.78 .OO .OOO .014 .OOO .OOO 56.00 81.00 
.004360 5. 5. 5, 20 9 0 .OO 36.00 119.00 

PAGE 3 
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*mo 11.000 

3370 H W  BRINl, l?i& 0 MII ELTRB 70.00 IAX ELcc= 54JO 

i 11.000 4.13 49.13 52.65 .OO 62.68 13.55 2,OO 2.91 53.00 
4388.0 .O 4388.0 .O .O 148.5 .o 1.5 .3 53.00 

,023515 235, 235. 235. 6 l2 0 ,00 36.00 119.00 
e 0 0  e 0 0  29.54 e 0 0  :. ,000 e014 ,000 ,000 45,OO 81.00 

CW= ,300 CBV= ,500 
I +mo 10.000 

3302 RA?HlUG: cBbA& o[AsIDE OF AclXTABU WGX, E W O  = 1.95 

10.000. 3.46 48.36 51.75 e 0 0  62.28 13.92 a29 4 1 1  44.90 
4388.0 162.7 4045.2 180.1 9.4 131.5 10.2 1.5 .3 44.90 

,089246 7. 7. 7. 11 14 0 .OO 49.36 124.92 
,oo 17.31 30.77 17.58 ,033 ,033 ,013 ,000 44.90 75.57 

, CC3V= ,100 cEBp= ,300 
fSEcli0 9.000 

,3301 Bv CBllFICpD lIcBLB BQH HvlllS 
1 

1 9.000 4.23 48.83 51.74 .OO 58.99 10.15 '2.16 1.13 64.30 
4388.0 ,O 4388.0 ,O .O 171.6 .O 1.6 .3 59.00 

* .OO .OO 25.51 .OO .OOO ,033 .OOO ,000 44.60 74.85 
,059558 30. 30. 30. 1 17 0 .OO 44.20 119.05 

*smo 8.000 
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T 3301 EV ($BwcED HORE TEAH EVIHS 

- 1.000 5.64 49.94 52.02 
4388,O .O 4388,O .O 

f . 00 .OO 20.96 .OO 
X ,029788 39. 30, 330 

2 
' *SKXO 7.000 

& 7.000 4.66 48.66 50.84 
k311.0 .O 4311.0 .O 

.oo .OO 21.39 .OO 
1 ,038084 34. 29, 30. 

7 

LI 6.000 4.12 43.12 46.36 
4384.0 .O 4381.0 ,O 

WOO .OO 27.68 .OO - ,073373 5, 5. 5. 

- 
n 

*SK!NO 5.000 

3301 W CEdGll NORE 'IBBN WIEIS 
Y 

!? 

m 5.000 4.14 42.84 45.69 
4381.0 ,O 4301.0 .O 

.oo .oo 25.33 .oo 
2 ,058151 31. 25, 30. 

.OO 56.76 6.82 
0 0  209.3 .O 

.OOO ,033 .OOO 
5 14 0 

,OO 55.76 7.10 
.O 205.2 . .O 

,000 ,033 .OOO 
11 11 0 

.OO 55.02 11.90 
.O 150.5 .O 

.OM ,033 .OOO 
15 1k 0 

.OO 52.80 9.96 
.O 173.2 .O 

,000 .033 ,000 
8 14 0 

1.23 1.00 61.90 
1.7 .3 51.00 
.OOO 44.30 79.51 
.OO 42.25 121.76 

.97 .03 61.20 
1.9 .4 '56.80 

.OOO 44.00 75.59 
,00 51.14 126.73 

.26 .48 61.20 
1.9 .I 56.80 
,000 39.00 78.03 

.OO 42.91 U1.02 

1.64 ,58 59.30 
2.0 .I 55.60 
,000 38,YO 79.74 
.OO 41.67 121& 

3301 Bv CBBHCH) HOB rn ms 
[ 
P 
I 4.000 5.40 43.08 42.93 . .OO 50.60 6.72 1.23 .97 58.70 

4388.0 .O 4380.0 .U . ,O 210.9 '0 2.1 .4 54.60 
3 . 00 .OO 20.00 .OO .OOO ,033 .OOO .NO 31.40 76.34 

,030119 30. 30. 30. 6 - 14 0 .OO 44.07 120.41 
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tittttttttttttttttttttttttttttttttttt 

.- €E-2 UTER SURE’ACE PROFILES 

THIS RUH EXECUID 22SEp85 10:26:43 

Version 4.6.2; Hay 1991 
tttftttttttttittttttttmtttttttttttt - 

mo P 

14.000 4388.00 

l3.000 4388.00 

12.000 4388.00 

L O O 0  4388.00 

10.000 4388,OO 

9,000 4388.00 

8,000 4388.00 

7,000 4388.00 

6.000 4388.00 

5.000 4388.00 

4.000 4388.00 

3,000 4318.00 

2.000 4388.00 

1.000 4388.00 

DEIY HMB 

5.00 57.50 

7.45 5 6 6 . 2 5  

7.73 56.00 

4.13 45.00 

3.46 44.90 

4.23 44.60 

5.64 44.30 

4.66 44.00 

4.12 39.00 

4.14 38.70 

5.48 3&kO 

4.15 38.10 

1.88 37.50 

1.80 32.50 

CusEL 

62.50 

63.70 

63.73 

49.13 

48.36 

48.83 

49.94 

48.66 

43.12 

42.84 

43.88 

42.55 

39.38 

34.30 

SSTB EHDST KY;BSL 

66.24 lS3.00 .OO 

81.00 ll9.00 -31.25 

81.00 ll9.00 -50.00 

81.00 119.00 -46.81 

75.51 124.92 -14.29 

74.85 ll9.05 -10.00 

79.51 121.76 -10.00 

75.59 126.73 -10.34 

78.03 121.02 -1000.00 

79.78 124.45 -U.OO 

76.34 l20.41 -10,OO 

72.25 122.23 -l2.00 

71.00 163.00 -600.00 

74.39 159.93 -1000.00 

VCB m 
16.52 3ll.90 

lS.50 283.13 

15.78 278.12 

29.54 148.54 

30.77 ~1.10 

25.57 111.62 

20.96 209.34 

21.39 205.15 

27.68 158.5l 

25.33 173.22 

20.80 2l0.93 

2l.48 204.33 

25.43 172.52 

29.87 146.89 
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u.000 PROFILE= 1 
l3.000 m m  1 
u.000 pBopILE= 1 

12.000 FlmLE= 1 
12.000 m m  1 
12.000 m m  1 

u,ooo pmFIu= 1 

10.000 m m  1 

2.000 PROFILE= 1 
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S U M M  E R L I  N 

I 

6 SM 

TOWN CENTER DRIVE 
IMPROVEMENT PLANS 
A.450+80 T O  478+71.16 

ANASAZI DR. T O  ALTA DR. 
1995 

DEVELOPER 
HOWARD HUQHES PROPERTIES Uymo PARRIERWUP, 

DELAWARE M t o d  putaor.N9 
By ltr roto goaual p u t n u .  
Tho HOWARD HUQHES CORPORATioN, 

DELAWARE corpordot~ 

ENGINEER 

G.C. WALLACE, INC. 
Enginee ring/Arc hi tec ture 
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Section Seven 





S UMIM E R L I  N 

VILLAGE 8 
SUMMERLIN PARKWAY AND 

ANASAZI DRIVE 
DIVERS1 IN CHANNEL 

PHASE 1 
1994 

DEVELOPER 
HOWARD H U M S  PROPERTIES. 
LINITEO PARTNERSWIP ,0 DELAWARE 
IMtd putnurhlp. 

BY, ~UYYRUW , 0 dlr~r~on or 
S U A  CORPORATION, 0 
DUAWARE corpamtlon , IIr $010 
0.cm.l portnor. 

, 

ENGINEER 

I 

G.C. WALLACE, INC. 
Engineering/Arc hitec ture 

IO-a-94 

. .  
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