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October 16, 1998 
W.0.#5244 

Federal Emergency Management Agency 
Federal Insurance Administration 
Office Risk Assessment 
Technical Operations Division 
500 c street sw 
Washington, D.C. 20472 

Attention: Michael Buckley 

SUBJECT: CONDITIONAL LETTER OF MAP REVISION BASED ON 

BASIN 
PHYSICAL CHANGES FOR THE EAST C-1 DETENTION 

A complete analysis of the East C-1 Detention Basin and Levee including all design 
calculations is included herein, in support of this request for the Conditional Letter of 
Map Revision (CLOMR) for the East C-1 Detention Basin, in the City of Henderson, 
Nevada. This request for revision is based on physical changes to the watershed and 
floodplain due to the proposed construction of the East C-1 Detention Basin and Levee 
by the Southern Nevada Water Authority. The construction of this Regional Flood 
Control Project will reduce the peak runoff within the floodplain downstream of the East 
C-1 Detention Basin site. SDNS was used for the C-1 Channel System and SDN3 was 
used for the East C-1 Detention Basin and Levee. Accompanying are the HEC-1 output 
both on floppy disk and hardcopy. This CLOMR is requested by the City of Henderson 
to e l i t e  the Zone “A” Northwest of the East C-1 Detention Basin. 

Enclosed with this request are the following items: 

1. 
2. 

3. 
4. 
5. 
6. Channelization Form (FORM 6) 
7. 

Revision Requestor and Community Official Form (FORM 1) 
Certification by Registered Professional Engineer And/or Land Surveyor 
Form (FORM 2) 
Hydrological Analysis Form (FORM 3) 
Riverine Hydraulic Analysis Form (FORM 4) 
RiverindCostal Mapping Form (FORM 5 )  

Levee/Floodwall System Analyses Form (FORM 8) 

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS. NEVADA 89146-5148 
TEL. (702) 073-7550 FAX: 362-2597 



8. Dam Form (FORM 11) 
9. Proposed Firm Map 
10. 

1 1. 
12. 
13. 

Clark County Regional Flood Control District Maintenance of Structures 
Manual 
East C-1 Detention Basin Calculation Notebook 
Floppy disk containing SDN3 and SDNS HEC-1 outputs 
Construction Plans for the East C- 1 Detention Basin and Levee 

An annotated FIRM for the East C-1 Detention Basin CLOMR showing the proposed 
revisions has been included with this request, demonstrating that the Zone A floodplain 
should no longer exist Northwest of the East C-1 Detention Basin and Levee. 

Because this is a public project and is funded by the Southern Nevada Water Authority, it 
is our understanding that the fee for reviewing this CLOMR application is waived. 

If there are any questions or if additional idormation is necessary please contact this 
office at (702) 247-4020. 

Respecthlly Submitted, 

c / L o  vennettilli, E.I. se 



1. Flooding Source: Unnamed Wash 
3.RojeetNarnddentifier. East C-1 Detention Basin 

A 1. PEMA zone desigrbntiom n k l d :  
(example: A, AH, AO,Al-A30, A S .  AB, V, V1-30,VE. B,C, D. X) 

5. The NFIP m n p  -Nu) uffccled for all impcted mmmuniticr ia (are): 
Panel EffeCtirC 
No. Dah 

E X  480301 Katy ,CiLy biurrir, FWL Bend TX 480301 OOOSD 01/08/83 
480287 Ilarrir County limrrt Tx 48201c 022oc 09/28190 

Community Community -P 
. No. Name County StaW No. 

32003C 2620D 8/16/95 32005 City of Henderson C l a r k  NV 

6. The lven of revision encompasses thc fullowing typee of flooding, structures. nnd cuwocinted disciplines: (check cll 

of Flooding 
rhol OPplY) 

89 
0 
0 
0 
0 

. 

r Resourrer 
llydmlugy 

0 Hydradia 
0 SedimentTransport 
0 Interior Drainage 

0 Slructural 
0 Geotechnical 
0 LsndSurveying 
0 Otherkfercribc) 

0 olher(describe) 

eacb dkipllne cbecked. (Form 3) 
Attocb completed "Cedlcatioa by Hegbkred PmfaoJonal Engineer mdlor Land Surveyor" Form for 

2. CLOOIWAV I s m -  
~~ ~ 

7. Ib Lho u K d e d  f l d i n g  ~ u c c e  hvvc. Y floodwuy dedgrurled on the effective FIRM or PBPM? 0 Ye0 
8. Docs the revised floodway delineution dimer from tho1 shown on the effective PlRM or FBFN 0 Yes 

No 
No - 

IC yes, give reason: 
PLEASE REPRH TO THE INSTRUCI'IONS YOHTHE API'KOI'HIATE MAILING AUUHRSS 



Aulch copy of either a pubk ndicc disttibubd by rbb oommdty rt.lirag the coarmunity'r inttnt b r t v h  the I floodway or 8 rtatemrnt by tbe community that it hr d h d  d l  dfectul PaphrLr owners and afklad W n t  

have jurirdictin over the W w a y  or ita mdopthn by w m m d t b  participating in the NFIP? 

LO. With floodway.: 
a Doel the tbvtjoa requtrt involve fill, new constcuetioo, iuktratkl impovement, or other development 

inthefloodway? OYu ONo 
b. If yea, does the dlvsbpment caw8 4he 100-year water mudha denl ioo to inatuC at any beation by mere 

thurO.OOOh.t t  OYu ONo 
11. WithoutLloodW8yK 

a Doer the revisioa requet involve All, llcw amstrdon, B ~ ~ ~ w W I  improvement, or other development in 
the1OO-yuzbodpl.ia? ~ Y w  Ed No 

b. If ym, doer the cumulative effect dal l  development t h t  has o c t d  riacs the eff've SPHA w8a 
originally klentified caw tbe Wbyear w a b r  surface elevation to incream at any bcrtbby more than 
one foot (or other mrcharge limif ifcommunity or state lhar o&pted mwm atringml cribrio)? Oyer D N o  

I f  the answer to ei-r Item 1 Ob or I lb ir yes, phase pmvide Qcumcntation that dl nquirements ofsbctiolr 05.1s of 
the NFIP reguhtio~ have beam znet, regardibg evaluation dalbmatives, notk to iadividual legal property ownem, 
c~~cumnce d C R 0 .  and OertIAation that no insurable rhwt\pw are impadd. 

4 . r r n m w m a E ~ E n w ~ ~  
12 Having read NFIP Regulutionr, U CFR Ch. I, parts 69.60, 61, and 72, I believe thpt the propored  revision a is k: 

3 0 ir not in compiiance with the! requirementa ofthe rtmmentiond NFlp mlations. 

IS. Was rhis revision requed reviewed b the community for eomplianee with the community's adopted floodplain 
management ordinur~r'! yea tj  No 

14. Does thii revision requeuL have the endoraement of the community? 

If no to either of the above quc4ti0~, please explain: 
Please note that community acknowledgment and /or notification is required for a11 requests as outhed in Paragraph 
66.4(b) ofthe NFIP IbgulatiOnr. 

Icoyvrmrn~raoromcoslurn 

Yam 0 No 

L ~ R A l l o n A w D M A N l E W A w Q  

IS. Doee the physical change involve Y flood control structure be., levees, fioodwalls, channel inW,  b o a i  dam)? 
m Y e s 0  No 

If yes, please provide Lbe following LLTurmaLion for ench ofthe new flood control structures: 

A. lnspeetionotthe~controlprojeclwillbeeondw~periodicallyby City of Henderson 
e n w  

with a maximum interval d 1 2  months between inspeclionr. 

B. Based on the results of scheduled periodic inspedions, appropriate maintenance of the flood control facilities 
will be conducted 

mcit7\ - I  

to ensure the integrity and de&k of nuod &&ion dthe -re. 

C. A formal plan of operation, including documentotion afthe flood warning system, rpecificdons and 
nssignmsnbi of responsibility by individual name or title, and provisions for testing the plan at intervals 
not lem tlun 1 year, 0 hus h u  not been prepared for the flood eobcrol structure. 

It.viriorrkqurrtorardCornrnwrityOttigir1rorr M I 2  *nl p*cJQ?a'4 

P 



I D. ~bsoommupity is willing to uoume rerporusbili h prrformio( 0 . overaeeinq CompIiancC with ~ J W  
mainteMncedoperrtionpluuofthc Bast C-1 Detention Basin r (New) 

I flood control rtnukrc. If not performed prompay by 8n owner other than the community, the community 
will pro* tbe wcarrory micm witbout cod b the Federal Govaramcnt. 

167After examining the pertinent NFW regulationm and rcrvkwing the document entitlad " A p ~ l r ,  Revisions, and 
Amendments b Netioaal Flood insurance Program Map.. A Guide for Community Otrrcialr," dated Deamkr  
1993, this request t for a: 

> 

XX a. CLOMR A letkr from FEMA commentingon whether a propod project, ifbuilt as proposed, would 
jrptiry a map revidon ( W M R  or PMR). or proposed hydrology changes h e  44 CFR Ch. 1. 
Awls 60,65,Curd 13). 
A letter tiom FEMA ofticially revising the current NFIP map b show changes to floodpla- 
f h d w a y u ,  or flood alevationr. U)MRa typically depict d d  cbod hazards. (See 44 CFR 
a. l P o r k  &oand65.) 
A reprinted NFIP map incorporating changes b ~oodplaim, floodways, or flood elevations. 
Becaute dtbs time and coot involved to change, reprint, and reditstribute m NFIP mop, 8 

changes. (Sa 44 CPR Ch. I ,  Portr 60 d 65.) 

b. LOMR - 
- c PMR 

PLdRis d l y  pracessed when 8 revbiion reflects b e r e a d  floodhrtordrorluoe-reope 

- d Other: Describe 

7. F o p  Zentilled, "Ceflifimtion By Registered Professional Engineer andlor land Surveyor" must be submitted. 
'he followbg forme should be included with this request &heck the included forms): 

Hydrologic amlyds fix boding source differs from that 
uued Lo develop FI HW 
Hydraulic analysis fur riverine flooding differs from that 
uaedtodevelop FIRM 
The request is based on updaled topographic 
idonnation or a revised floodplain or floodway 
delineelion is requested 

The request involves any type of channel modilication 
The request involves w w  bridge or culvert or revised 
analyeb ofan existing bridge or culvert 
Tbe request involves a new revised leveelfloodwall 
syrtem 
The request involves analysis of eocrstal flooding 
'Re request involves coastal struclures credited as 
providing protection fmm the 100-yew flood 
The request involves an existing, propoacd, or modified 
dam 

@ Hydrologic Analysis Form 

B Riverine Iiydraulk Analysis Form 

Q Riverine Coastal Mapping Form 

(Form 3) 

(Form 4) 

Worm 5)  

0 Channelizcllion Form (perm 6)  

0 BridgelCulvert Form 
(Form 7 )  
Lev&loodwall System Anhlysis Form 
(Form 8) 

0 Coastal Analysir Form (Form 91 
0 Coastal Structures (Form 10) 

DamForm(Form11) 

The request involves structures credited as providing 
protection from the IW-year flood on an ulluvial ful 

0 Alluvial Fan Fboding Form 
(Form 12) 



18. Hw lhe minimum inilivl review he for the appmprhte reqUtrtc8.bgorl b n  ineludd? OYem 0 No 
Initial fee amounl: $ 

Check or money order only. Make check or money order peyable b : National Flood lnrunacb Rgna. L 
paying by Vim or Muleturrd please refer b the credit card informrtiOn lorm which follom thir &mn. 

ot 

19. Is chis request for Y p j w t  h u t  is for public benefit and is primarily intended for nood loss reduttiOn to insurable 
etructurur in identihut b x i  hvurd ureas which w e c  in existence prior b Uw commencement ofeonstruction of 
the flood conlrul pmjecl? ~ Y W  0 No 

or 
20. Is lhi request ta curtcxt mrrp etrwrs, to include Lbc dects o f ~ t ~ d  changer within the areas ofrpbcial flood 

hazed, or solely to provide mom detailed dnta? O Y 8 a  0 No 

Jot# I understand that my vignvturt indicates lhot all 
nfbrmation rubmitted in support of thb quest  b 
mrrect,. / 

Ken D. Gilbreth,Principal 
Printed Name and T l t k  of Revisum Requester 

VTN Nevada 

lekohone No. Date 

3- Signature indicakr that lhe aommunity 
udmt.adr, h m  the revision requester, the 
mpectr dtbe revision on flooding conditions 
n the community. 

Curt Chandler,Land Developmental' 
M N.m wdTitbdConrmmityMficiJ 

City of Henderson 
COmnrunityNIM 

a 'r.! 

I 

I h s  this request impact any other communilies? 0 ~ c r  b NO 

If yew, attach letters from all eirected jurisdictions acknowledging the revision request and appwhg the changes b 
the floodway, ifapplicable. 

Nom Although a photograph of physical chunges is not required, it m y  be helpful for PEMA'o misW. 

E 



18. Has the minimum in ih l  review fee for the appropriate request u w  been included? 
lnitinl fee amount: $ 

OYes 0 No 

Check or money order only. Y.ke check or money order pny.ble b : National Wood Inrunace Prgna. L 
paying by Vim or M r r l e r c w d  pleaae refer lo the credit card Infomtktn krm which follom thlr korm. 

19. Is this request for n p j w t  that is for public benefit and is primarily intended for fIood Ioos reduction to insurable 
structures in identified flood hzard nreas which were in existence prior b the commencement of construetion of 
the flood eontrol p r o w ?  Y e s  0 No 

or 

20. Is Lhi request LU comet map e r m ,  to include the effecta of n a t d  &ngeu within tbe areas of special b o d  
huard, or solely to provide more detailed data? OYcr 0 No 

Note I understend that my vigmture indicates rtral a11 
informotion rubmilled in wpport of thb request in 
EorreeC. 

Signature of lbwion Requester 

Ken D. Gilbreth, Principal 
p r i n ~  Name and Trtlc of Revism R & m r  

VTN Nevada 
Complny Name 

( 7 0 2 )  247 -4020  
rcteohom No. Date 

~~ ~ ~~ ~ ~~ 

Yo- S i g ~ t u r e  indicates that the community 
iderstan&, from the revision requester, the 
mpectr dtbe revision on flooding conditions 
ur the community. 

%nature of Community Offici81 

Kevin Eubanks, Assistant Genera 
M a d  Namo 8nd latie of Community Officbl 

Clark County Req;.onal Flood Cont 1 t Communny Name 

I lo/ 119% 
Date 

IIWU this request impact any other communities? 0 yea b No 

If yes, attuch letters from all affected jurisdictions ncknowledging the revision request and approving the changes to 
the floodway, ifapplicablo. . 
No* Although a photograph of physical changes is not required, it may be helpful for PEMA's review. 



PUBWC BURDEN DISCLOSURE NWlCE 
ublic reporting burden for Wis form is estimata! to eve- -23 hour r m n a e .  The k@en e m a t e  i d P d e r  the 
me for. reviewing +yucLionr mmrching eriotrng data mourqs, p t b a g  and maintaint h e  mpded dah lad 
mpletrng and revbewm the tom. Send comments re arding the accuracy of the b u g e n  erhnute ud any 
iggestions for d u c i  hi, burden, b: Information &!!lodons Mamqpment, Federal Emergency Management 
geacy, 500 c h t ,  ~"65.. ~u.hingtan, DC 20472. 
ou are not required to -pond b thk c o l l d o n  of information udem a valid OMB Control Number b 
iepbyed in tbc upper right comer of tat form. 

. Tbi chrtifiution is in accordance with 44 CFR Ch. 1, Section 65.2 

, I .m licensed with expertise in Hvdrolocrv and Hydraulics 
[example: water resources (hydrology, hydruulicr, sediment tmnspt. interior droinqe). .trueturd, 
geotechnid. land wrveying.1 

. I have 1 n years experience in the expertbe l i i  above 

. 

. 1 

I have 0 prepared lli reviewed the attached supporting data and analyses related to my expertine. 
hnve 0 have no1 visited and physically viewed the Project 

In my opinion, the following analyses and lor designs, islare beingartifibd: 
To remove the ZQne A based on a physical change. 

'. Based on the following review, the modlfreationn in place have bean c o d  in generol accordance witb 
plans and ppecirualions. 

Basis for above statement: (check a11 that apply) 
a . 0  Viewed all phases of actual constmct~ 'OIL 
b . 0  Compared plans and specirkations with u-built survey information. 
c. 0 Examined plans and 0peeifieat.ia~1 and compared 6th completed p r o w .  
d.Q OLhertSpecitj4 c i i r r P n t 1  y 1ind-r r r L p c + r l T p t ;  nn 

1. All information submitted in oupport of this request M correct to the best d my knowledge. I undemtand tht  my 
false statement may be punishable by fine or imprisonment under Title 18 of the United S t a b  Code, Sectiog 

1001. 

Name: Ken D. Gilbreth 

ri tle: Project Manager 

(pleaBeprintortyp) 

(plmmma prinl or type.) 

Regigtration NO. 9 I 3 ~xpimtim ~s le :  CP - 3o - . i y  

Type of license f 1 I 
State Nevada 

- -  

tOZ& 
*Spcity Subdiscipline 
Nde: Insert not appliurblc (NIAJ irshtemenldoes not apply. 

I PLKASE REVEN 'I'OTHE INSTRUCTIONS FOR THE APPHOI'HIATB MAILINC AI)I)HESS 
F E U  Form 81401. M A V  % CmtifkaLion bv Registorod hotersiod 

L q ) i n e e ~ r A d l o r L . n d S ~ ~  yT-2 Forrrz 
I 





Note: When revised dischargem are not s i g n h t l y  diffkont thn PIS d i schaw,  FEMA may require a 
conf-dence limita analyrt on attachment D at e I.hr date to oompleb the review. 

k is ofken the case with revirion requests. only 8 pottion d e  stream m y  actually be revired or by r e * i r i  
Iherefore. tnnsition to tb uarevi#d portion im important b maintain the continuity ofthe .kdy. NFlp rsgul.lioa 
kpulate that much a transition murt be u~ured.  What im the truuition from the propod dkhugea b &e e t r d r  
discharges? Please explain how the transition was 4 (ouocl, rrponok rbctt if-) 

With the construction of the East C-1 Detention Basin, the Zone A 

floodplain has been reduced and is confined to the existing washe 

downstream of the Detention Basin. 

Attach a completed 'review of mults' page for each flooding source. 
. .. 

Is Lhe new hydrolMc analysis being developed rolely to revbe tbe flow values preseated in the PIS(&. no clbngcd 
h~uf icmdi f ionr )?  0 Yea fl No 

If yen, does the 1O-year water surface elevalion change by 1.0 foot or ma-? 

Note: PEMA does wt normally revise NFlP map solely due to flow chanpes when changer in IO&year water surf= 
elevlrlion are lesa lhrrn 1.0 ~~ 

0 Yo8 0 No -. 

. . , - a -  



I .., . 
I (w- 

s . m s l ~ ~ ~ n o M  

Is hisbrkd datu available for the fhding sowa? 0 Yes No 
If yes, provide the following: 

Location along f l d i n g  uource: 

Mnximum peak discharge: Js 

Second highest peak discharge: d s  

&- orsorollrtiun: ". 

Lbrr6EltfCOADITnm 

L t i m  dnearest gage to project sire f h n g  

Gaging %lion: 
Drainage area at gage: mi* r Number dyervl,  ofdata: 

soume or airnilor w t e n ~ ;  spccifi) 
N/A 

I 
'.. 

Please u s ~  the following table b list all the data andlor parameter~ otfeeted by this request and idensy  them as 
new data (New) or aa r e v i s i  existing data (Reuhd). flfmeceswy, &tach a sepwolc sheet.) 

Hvdroloav/ Hydraulic Analysisa 

0 

0 

0 

c3 

Clark County Regional 
Flood Control 

a 
0 0 

0 0 
The data .our- can be a Federal, State, or local government agency, or a privata source. Some Stah and 
local governments may have lesa s~LL data requiremenla than Federal agencies, ia which case the hydrologic 
deta may not be accepted by PEMA unless it is demonstrated that the data give a better estimate ofthe flood 
d i a c b .  
Attach documentation corroboraling each deta mume tie.,  certified atatenun!, report, biblhmphid mfemnce LO 
u published doeurnant). In the case of n published document or a government report, p i d i n g  eapies d t h e  cover 
and perlineat pages mny be helpful. 

0 Statistid Analysis of Gage Records (use AUachmenl A) 
0 Regional Regression Fkpalions fuse AU4thmenl B )  
&recipiktiodltunooT Model (use Affachmcd 0 

#- 

0 O h r  (spec@; attach backup computafions and supporting &tu) 



Cage beation (latitude and longitude): 
b 

c18: Rt* 

1. Number d y e a n  otdvta ................................ 
S y m t a M l i C  ........................................ 
Hilbr ia l  ......................................... 

2. Homogowow dab? .................................... 0 Yem O N 0  Dyes O N 0  
S.Datr.4iurt.#ats? ..................................... 0 Yem 0 N O .  -0 Y o  0 No 
4. Number of high outlier, ................................ 

l o w  outliers .................................. 
Zero eventa .................................. 

5. ceneroli SLOW ...................................... 
6. Station &ew .......................................... 
7. Mopledskew .......................................... 
8. Probability dhtributioa uned (justify 

STbg-PeurclonIII wesnotuwd) ...................... 
.............................................. OYea ON0 9. Trader  equations to ungaged siten 

Ifyes,rpceify marhod 

IO. Expected probnhility* ........................................................ OYem U N O  
1 I .Cornparison drcsults with other anelyma ...................................... 0 Yas 0 No 

I t  yes, describe comparison 

. . .  
3 . ,.* 

.... 

*FEMA d w  nol accept expected probubility analyses for the purpose of refleeting flood hazard information in a 
PIS. 

If any data are  no^ available, indite witb "NIA". 
i 

. .  

- .  Attach analysis including plot of flood frwency curve. 

$, % 

6 



I 2. Gaged or ungaged stream: 

3. Hydrologic regionb): 

4. 
Attacb hukup mop. 
Provide penrmeteru, values, and muree ofdata u d  ta &fine pammebrr. 

6 Ptrapt d watershed urbaniaation ......................... 
7 . ' ~  IrtherrhrshedcontroJid? ............................... 0 Yes DNo D Y c r  U N O  
8. Co~~puisosr with other analyses? .......................... Due8 ON0 OYem D N o  

If the answer to questions 6, 7,  or 8 ia yes, explain methodology in Comrnentr. 

If data are not available, indicate witb 'NIA'. 

9. ComwDtP 

. .  

r - l  



1. 

I. 

k. 

1. 

L 

r. 
b. 

3. 
IO. 
11. 

12. 

19. 

14. 

Methodor d e l  used: ................................... 
V h  ............................................ 
D.rr: ............................................... 

Soureerlrnidall deptb: ................................. 
sourcC drainfall dirtribution: ............................ 
Rainl.ll duration: ....................................... 
Areal 4juslment lo precipitaLion (%I: ..................... 
M a x i m  overload flow le@ ........................... 
Hydragraph development metbod: ........................ 
Losrlnkmethod: ....................................... 

Sourrs of mils information: ........................... 
~ d I . n d u # i n f o r m s t c o n '  ........................ 

Cbnnd routing method: ................................ 
Reoervot routing: ....................................... 
Baaellor considera Lions: ................................. 

If yes, explain how bneefbw wps debrmind. 

Flk 
Unknown 

I 1  

R e v t d  
Hec- 1 
410 

11 

II 

11 

II 

11 

II 

II 

11 

II 

II 

3/23/93 
NOAA Atlas I1 

NSACE 
6 H r  
Varies 

7000 
scs 
scs 
USDA Soil Sur1 
Current Zoninc 
Kinematic 

ayes 0 No 
OYas a No 

SnowdttorrPiderutioru? .................................. 0 Yam 0 No O Y e a  @ N o  

Model calibrn tiun? ........................................ 0 Yes 0 No O Y a  B N o  
- .  

it yes, expluin how calibration was performed 

PuLur,hnd us~condiLlorut . .'. ................................................. a Ym 0 No 
it yea, explain why 

Because this. Detention Basirr" is a Clark County reqional Flood' ' 

c-01 D i s t r i c t  u e r  Plan F a c u t v  the facilitv was desisned . .  . .  

t e  land rise co-. . .  

NOTE: F E U  policy b to base flooding on existing conditions. 
Ifdata are not available. indicate witb "N/A'. 

Attach precipbtionlrunoff model, hydrologic model rchematic, curve number calculations, time of amcentration 
calculations. a d  supporting maps, delineating the watenhed boundary and drainage ama divides 



itacharv for neleeled localion: 

xwdance Probabiliky 

10% (IO-yerr) .................... 
%% (soyeu) .................... 
1% (Ioo-yw) ................... 

0.2% (M)O-year) ................... 

% ( 100-year) Rood Confidence Intervals 
908 Confidence Interval: 

FIS RcViSed 

6% limit cfr 
96% limit d. 

26% limit d S  

75% limit dr 

If the value dthe 100-year frequency flood ia the 
FIS is beyond the 6046 confidenee intervnl but 
within the golb confidence intervnl, does the IOO-ymr 
water surface elevation chanm by 1.0 fad or more? 0 Yea 0 No 

No&: An example of confidence limits analysis can bo found in Appendix 9 of Bulletin 178. 

Attach Confidence Limits Analysis. 

I 

L: 



I O.M.B. No. foc7014# FEDERAL EM€SEWCT -MEW AGEW 
NVERINE HYDMOUC ANALYSIS FORM € # p h s  lUly3t.fW? 

PUBLIC BUUDEN DISCWSURE NOTICE 

Community Name: City of Henderson 

Nuidldcntifier: East C-1 Detenbion Basin 

0 Studied by approximala merhodr 
Downs-m limit ofstuiy 
Upstrwrn limit of rkdy East C-1 Detention Basin 

C1 /Drake Channel 

0 Studied by debiled melhoda 
Downstream limit ofdotailed study 
Upstrenm limit of detailed sludy 

Uownslrenm limil of PIoodwvy 

Upstream limit of Floodway 

3. H I M U U U C A W A L I ~  

Why in the hydraulic anulyuis dineren1 from Uul uo8d b develop the FIRM. (ChccA OU lhol apply) 

a Not Sruaied in AS 
0 lmproved hydrologic drrtdanelysiu. Explain: 

- , . - c 

0 Improved hydraulic nnrrlyoir. Explain: 

~~ 

a ~ c o n t r o l e t n r c t u ~ .  Cxphb: Construction of the East C-1 Detention Basin 
t 

PLEASE REFER TO THE INSTRUCTlONS FOHTHP AI’PHO1’HlA’~E MAILING AL)I)RLSS 
FEMA F a r  I 1  89c. M A 1  % uvninnydraulkAn8Iyrk- MWFo-4 P a w l d l  



M u8u which bave detailed tl- 
ull input urd output listinm ulong witb Klw on dirlette Cir*riUle) for each oftha Bodslr I h d  k\or 0- I,%. 3. 
and 6) ud summary of the source of input p.romten uaod in the models must be proddad. Tho Atmumy IIW 
elude a p m d e t g  description of any c h q p  made fmm m0d.l to model (e.g. duplicate effsctiw modal tmartutad 
f&,h rodcl) At u minimum, the Dupliarte E E d v e  Uhoa 1) ud the Revised or PartRqj.cL C o n d i h  (hem 4) 
iodeLalrrtksubmiUled. S e t i n r t r u e L i o n r ~ d i t r c t i o n , o n ~ o t h e r m o d t l s n u y k ~ ~ .  
or mreu which do not have detailed noodin~ 
nly tbe 1Wyear flood profile in requid. A hydraulic moQal io aot requid for areu rbicb do not have Mki 
drip, bwever, BFEe may not be added to tbe revired FIRM. Ifa hydraulii model isdcve~loped for tbe uaa. b m a  3 
ad4dsrcnbed below must be twbmiurl 
'hydraulic d e l 8  nre not developed, hydraulic andyl~r l  for Uisting or pre-weet OoBajtioPl .ad ccvtd.t part 
rojoctoobditiom mmt be submitted. All cakulationr muat be dmitbd for theee adymm. (&a Item 6 b.) - -  

1. Dupliwlle Bfktive Model 
copies d the hydraulic analysis used ia tbe CitiKLiw FIS, referred b u the 
effective models (IO-. SO-* 100-, and 1 5 W - p  nadti-proplr rylu and the 
jbodumy run) mud be obtained and reprodud m the requestnfr; 
equipment to produaa the mtr . Thi r i a roqu i r sdb  
assum that the effective model input data hu bean t rudormd correctly to 
the requestor's equipment and b mure that the revised data will be 
integrated into the eff'tive datu to provide a continuow PIS model 
upstream and downatream of tbe revised ma&. 
2 CorrectedEffectiveModel 
The pmcted  effect ive mode I i s t h e d t h t a o r r t d r a n y v r o n t h e t  
occur in the dudicate a fk t ive  model, .dQ any additional trou sections b 
the dudicate effective mod el, or ineorporatem more detdltd topographic 
information than that used in the currently efk t ive  model. Tbe EotnctcQ 
gffectivt mod4 must a reflect m y  man-made physical changw aince the 
dele of the effective madel. An error could be a techn&al error in the 
modeling procedures, or ony construction in the floodplain that occurred 
prior to the data of the eff'tive model but was not incorporated inb the 
eZfective model. 
3. 

The dudicctte effective mode I or corrected effeetr 've mode 1 im modified b 
produce the existinr or Dre-woiect conditions model to r e f k t  any 
modifications that have occurred within the floodplain since the dab of the 
pfl'tive model but prior to the construction of the proiect for whieb the 
revisiinisbeingrequcsted. Ifnomodirwalion hasoecumdsincethedatad 
the tdlbclive model, then Lhi model would be identical b the prrecw 
pffective model or&mlimte e ffective d e  1. 
4. 

The sxistintz or we-Droieet conditions mudel (or dudimtt eff'tiw model or 
prrcctedeflectiur mod& QI appropriate) is reviocd to r e k t  revised or poot- 
project conditions. This model must incorporate any physical changes b 
the floodplain since the effective model was produced as well PI tht etrbetr 
of tJe pqject. When the request io for proposed projed this model must 
re- propod  conditions. 
6. 
6. 
Attach all cakulatiow for thc cxisling or pre-project eonditions and the 
revised or post-pruject oundiliuiur. I'rweed CO Form 6, "RivsrineEombl 
Mapping Form". 

Existing or bProject  Condilionr, Model 

Revised or PosWroject Conditions Model 

Olher: Please attach a sheet describing all other models submitted. 
llydraulic Analyses (Only if Ilydraulk Models am nddevelaped) 

Roodwy 
0 

-Y 
0 

- 
0 

Floodway 
0 



Upettsom Limit Downstamam Limit 

10-year ..................................... 
60.y-r ..................................... 
1Wyenr .................................... Upper limit of East C-1 Detentior 

watershed boundary Basin 
500-year .................................... 
Attach diagram showing changes in 100-year d i K h r p  

Explain how tbe Otefting W 8 b r  surfeee elevotione were detmmined the water sufiace elevatic 
were determined usins the revised HEC-1 flow rates. 

.015 .030 

-015 .0307 

Give range of frition lass coefficients (Manning’s “N3 C-1 ........ 
Overbanks ...... 

If friction losa eoefficiente are differenl anywhere along the revbed reach from thoee used to develop the FIRM, 
give location, value d in the effective PIS, urd r e d d  valuea and an explanation as b bow the revid  values 
llersdebrmid. 

ba!&?!i m & v i 4  

Explain: 

Describe how the cross oeetion geometry data wercdehrmined kg . ,  fiu ruruey. lopogrophic map, &&ea fiom 
preuiow study) and list uoos sections that were rkld 

From Design drawing for the construction. 

Were natural channel b k s  selected as the location ofthe leh and right channel banks in lhe d e l ?  
Becquse this is a man-made channel and all 0 Yes a No Ifno,erplain why nok 

. . -. 
of the flow is contained in the channel. 



i. Bxplain how reach lengths for ehmnel ud o v t r b u b  were determind 
From c o n s t r u c t i o n  p l a n s  f o r  t h e  C h a n n e l  see Des ign  C a l c u l a t i o n  

Notebook. 
, - 

L Water starha rlevatioru bigher'than end points davm aectiwu? .................. OYesBNo 

cCritical&pth? ................................................................. 0 Yoa la No 
b. Supercritical depth? ............................................................ Yes 0 No 

d. Other unique dtwlionr ........................................................ a Ye8 0 No 

Myem LO m y  of the above, attach an explanation that d- the rituation and how it is prsreabd on tb6 
pofilw, t a b b  and mrrpl. 

What in the meximum change in energy gradient betmtn aors-rectionr? 
specify b . t i o a  .......................................... 

Whatisthe dwtancebettweenthecmemA~ 'onriaZ.bWc? .................... 
What is the mnximum distance between ........................ 

Speeify location .......................................... 

....... 

Floodway determination 
&What is the maximum surcharge allowed by the community M Stab? 
b What is the maximum rurcharge C o t  the revised CondiLiOnrt .................. 

specify location .......................................... 
c What is the maximum velocity? ............................................ 

......... 

1 9  

Specify location ............................................................ 
6 Are there any negelrtive surcharge values at any cras+-rcetion? O Y m  a No 
U yea, the floodway may need to be widened. W i t  ia aot widened, please explain d indicata the *mum 
WUVO BUrehotgt. 

Explaia: 



I. 1s the discbarge value used lo determine the floodway anywhere diftersnt from that used to determine the 
natural 100-yaor flood elevations? ................................................. G Y c r O N o  
If Yes, explain: 

No channel at this location for 100-vear flood elevations new 

1. DO ]@year water surtace elevationr increme at any locolion? ....................... 0 yea 0 NO 
~ y e o ,  please attach a Iiot ofthe locations when tbe increaees occur, state whether or not the inuerseo are locatel 
on the q u e ~ l o r ’ o  property, and provide on explanation of the mataon for the hurtmnm. (For example: Skate i / t k  
increase is due to jiU plrrecd within the t l o o d w a y ~ e  orphtrd wirhin the c w n n l r y  odop(cd /laad- limits) 

F 

At@& a completed comparison table entitled: Water Surtaee Elevation Check h e  page 6) 

L 

B. 

10. 

li 1. 

The revised water surface elevations tie into those computed by the effective FIS Model (IO-, 50-# IM-#andm- 
year), downstream of the projetct at cross-section 
the project at cross wtion Wlthm . .  fcet (wrticuf). 

within feet luerticd) and upstream of 
N/A 

The revised floodway elevations tie into those computed by the effFeetive FIS model, dowaream of the project at 

cros~aection within feet (uertid) and upstream of the project at cross sec$ion 
, -  

within feet (uerticol~. N/A 

Attach profiles, at the same vertical and horizontal scale as the pfi les  in the efktive FlS report, rhowing 
stream bed and profiles of all floods studied (without encroachment). AIm, label all C~OBI aectionr, mad cro&ngg 
(including low chord and topof-road dnta), culverts, tributaries, oorporah limits, and study limitr. Ifchannel 
distance has changed, the otatbning should be r e v i d  for all profile sheet.. 

Attach n Floodway Data Table showing data for each cross section lhted in the published FIooaway Date Table in 
the FIS report. 

Proceed b Hivcrine fiaetul Mopping Form Worm 5) 



FEDERAL EMERGENCY MANAGMENT AGENCY 
WATER SURFACE ElEVATlOU CHECK 

PROJECT N A M E  /IDENTIFIER COMMUNITY N A M E  FLOOOlNO SOURCE 



fPMW EMERGENCY MAMGEMENT AGfwcI 
# v € N ~ o A s T A L ~ w c H ) c I L I I  

-~ 

A topogrcrphic work IMP uf ouihbls nude, contour interval, and planimetric definition must be wbmittd showing 
(indicate NIA wben nd  applirohk): IIkClUdd 

A. Revised approximate 100-yew floodplain bowhnea . (ZmeA)? ........... Yem 0 No 0 
B. Hevised detailed 1 W and m y e a r  floodplain boundaries? ............... 0 yes 0 No p9 
C. Revised 1OD-year nodway boundaries? ............................... .D Yea El No 0 

hydraulic model with stationing control indicated? ..................... .a Yea 0 No 0 
E. Stream alignments, mud and dam alignments? ........................ .@ Yea 0 Ne 0 
F. Currenteommunityboundariea? ...................................... 0 Y ~ B  0 No c9 
0. 

D. Lacetion and alignment ofall cross eectionS wed in the revised 
. 

Effective IOU- and m y e a r  hodplain and IOO-yeu floodway 
boundaries from the YIHMIYBPM reclued or enlarged to the 
scale ofthe &pgraphic work mop? .................................... Yes 0 No 0 

1 I. Tie-ins between the plceelivy and r e v i a  100- and m y e n r  
~oodplains and 1 myear M w n y  boundaries? ......................... 0 Y e s o  No 99 

1. The requestor's properly boundaries and community easements? ........ .O Yes 0 No 181 
J. The signed certification ora registered professional engineer? ............ Y m D  No 0 
K. Location and deucription or reference marks? .......................... .m Yes 0 No 0 
L. 
M. 

Vertical &turn (example: NCVI); NAVDetc.)? ........................ .a Yes 0 No 0 
Coastal zone designations lie inlo acljacent areas not being revised? ..... -0 Yea 0 No 

v a u U 5 E - y  O.M.B. r0 -74148 
~.prmmii. i w  

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for thii form is votioubd b average 1.6 bum r msponae. The burden e&nvCr includes the 
time for nviewng imi@ctions peurching existing data aourcp, &ring ud mintaini the makd &tu and 

ruggedions for redue' h i s  but$en, Lo: Informdon dbaionr M8nogcment. Federal Emerge- hnagernemt 
Agency, S O C S t r e e t , ~ . ,  Washmghn, DC2lU72. I 

You are not required to respond to thb collection of iaformation unlerr a vlilid OMB Coned Number ir~ 
dirplayed ia the upper rigbt corner of thb form 

completing and revmwm the brm. Send comments re ardmg the accuracy of the bur 3 en estimate and any 

N. 

If any o f h  items ehovr. are murkid noor NIA, please explain. B&C d e t i a l  b o u n d a r i e s  a re pot 

beation and alignment d a l l  coashl transects used to revise the 
coastalunaly~? .................................................. a Ycs 0 No hJ NIA 

2. 

3. 

WhaL is lhe ey)urce and date dthc  ~ipdaled topographic information (uampte:  orthophoto map, July 1985; field 
suruey, May 1975). beach pmfilcs, June 1M7, clc.)? 

What is the mile and contour inkrval of the following workmape? 
a. EffectivePlS scale Contour interval 
b. Revision Hequesl acale Contour interval 

NOT& Revised bpographie informlalion must be of equal or greater detail. 
Alhch an annoclltcd PlHM uiad YHYM a1 the scale of Lhe effective FIRM and FRFM showing Lhe rcviscd 100- 
and 5Wyeur floodyluin a d  the l(W)-year floodway boundariesand how they tie into hose rhownon &e effectiw 
FIRM and YHYM duwnslrcarn and upstream ofthe revisions or adjacenl tu the area of revision forcuastal sludie 
Athch rrddilionrrl pges  ilnacded 

1. 

IY.EASB HEFRH TC)TtIE INSTR1IC"ION ).'OR THE APPROPHl ATE !MAILISC AI)I)RESS 
.MA b m  11490. M A Y  96 kirnrirwlltolrUlhbppiclg~ wR-ZForm5 P ~ l O r 3  

A 



a. Has the IOO-yctur ~oodplain been r h U  or heread or the IOayoar watar murhea levatian ipa#wd 8% 
any localion un prqxtrty OW ~hon th. nqmto8r or wmmuni~r ? 0 Yw Q No 
If yes, plevw give the location of shift or inacura and M exphrution for the iacrsus 

b. Have the crfffc?clEd property owners been ootifi4d of& Ihift or intrsvve and the *act it will hvm on the& 
property? ........................................................... 0 Yw D No 
If yes, plenlle attach letterm from Lheoc property ownera stating they have no otr&tions to t&e r e d d  flood 
boundarieu irn I.OMR is being requestad. 

Whnt is the number of insurable structures that will be impacted by thir rhaer  kreamo? c. 

t h e  the floodway boundaries s W  or inenored at any location compared to thore ahown on the &dive 
PHFM or YIHM? ......................................................... 0 Y a  No 

If yea, expluin: 

If a V- zone has been designated, b e  It been delineated b extend landward to the heel ofthe 
duno? 0 Yea #No 

bontal 

If no, explain. 
W A  

Manual or digital map submission: 
t3 Manual 
0 Digital 

Digital map submissions may be used to update dig3tal FIRM8 (DFIW).  For updating DFIRMm, t b e  
submissions must be coordinated with FEMA Headquartem an fu in advance ofrubmimion a r p d b .  



2 . u n n R u I u Q y L w I  

Thef i l lk  0 Exbting DROpord N/A F i l l  has n o t  been utilized to 

4. 

remove the site f r o m  Zone A 
 or 
Uym, pleprc attach eompletd Riverine Hydmulic halyrir Form. (Form 4) 

HM fill beerdwill be placed in noodway fkinge brm bcrwcn rhe/LoodrPclr 
and 100-ycorjloodplcrin boundarid? ...................................... 0 Y e s   NO 

bean p w w i l t  be placed in rqp~bry noodwry? ................ O Yes EI NO 

If yes, then complete A, B, C, and I) below. 

8. 

b. 

e. 

d. 

Are fill dopes for granular rnateriab steeper than one vertical 
onoae-and~haKhorirontal? ....................................... 0 Yes 0 No 

U yes, Juetity s b p r  dopes 

~ ~~~ 

Ir adequate emion protection provided lot fill s l o p  exposed b moving flood wabrr? (Slopes apoaed to 
flow with mkitier of up lo 5 feel per recond (fpr) during the I M J - y w r  
prorcckd by a cover ofgra88, uincr, we&, or r i m i b  uege+tbn; dopea a d  lo / b u r  whh d a e h  
greater than 5 IpI during the 1OO-year flood must, at a minimum, be protected by stone or rock riprOp.1 

mud, ut u minim-, be 

.................................................................... 0 Yea 0 No 

If no, desuibe erosion protection providd 

H a s  all fill placed in the r e v i d  100-year floodplain been compacted to 95 percent of the mximurn density 
obtainable with the Sbndurd Proctor Test Method or acceptable quivalcnt method? 0 Ye8 0 No 
Can structures conceivably be constructed on the fill at any time in the future? Ryes 0 No 

If yes, provide certilication of fill compuction (Item E. above) by the community's NFlP permit offrdal, a registem 
profbsional engineer, or an accredited mils engineer. 

Ha8 fill been placdwill bo pluccd in ta V-zone? O Y c r  0 No 

IC yes, Is the fill protected from crusion by a flood control structuret such as a revetment or 
seawall? OYes 0 No 

If yes, attach the coastal structures form. 



FEDLIULEMERGENCY MANAGEMENT AGE- I O.M.B. No. 30cmia1 
QuNNEUzAn~ FORM Jdy31.1937 

r 
PUBLIC BURDEN D18CWSURE NOTICE 

Public re rtingbqden for thhf' entipatad b aver 1.75 hwn per reopon8e. The burden estimate includes 
of the burden esbmate and any 

the true c r renewing instrucbo rsumh existing & T 
and toppleling 00d nviewjn t G L r n .  &xi% aomprenta r e p d l  
suggeshns for d u c i r r  t h ~ o  &den b: Informalaon Collecbc+ns~tnen?bderal Emergency Management 
Agency. 500 C Srcet, S%.. Wuhi&. Dc 20472 
You are not mquW to respond ta tht c0lb608 of hformdoa ualcu vpLid OM8 Control Number &- 

aaura 
Iheriw and maintaining the needed data, 

I 

A 

! - 

-~ - 

. Describe the inlet b the channel 

!. 
&n&&&n,dr&8) Trapezoidal dirt lined channel with a 0 ft ottom 

Briefly dervmt the shape ofthe +nnel (botb e m u  rectiond andprOnimc~ru co n&,umtion) yi it. liniqi 
and H:4:1:V side slope and H:7:1:V side slope. 

1. Describe the outlet from the channel 

L. 

5. 

Tbe chanacliration includes: 

laveen (Attach 1.euee /Floodlwll yrkm analyda Form) 
0 Dropstructures 
0 SupareIevrled secrioru 
Izp Transitions in cross S e e t i o ~ l  geometry 
r?J Debris bnsiddelention basin 
0 Ewrgydiasipnler 
0 Other 

Attach Lhe following: 

a. Certified engineering drawings showing channel alignment and localions of inlet, outlet, and items 
check4 iir ibicr 4 

b. Typital cross wetions and prufilsu ufchrrnnol banks and invert 

I PLEASE HEPNH 'I'OTHE INSTRUCTIONS FOR THE API'HOI'I{IA'P): MAI l lNC AI)I)RESS 



What is t h e ~ l ~ y e a r  flood discharge? ................................ 229 C 599 CfS 

Do the cross tectloas in the hydraulic model match the typical croea d o n s  in the plans? Yea 0 No 
Are the channel banks hi- than the 100- y w  llood elevations everywhere? ......... @Yt.ONo 
Are the channel hrrko higher than the 1 00-year flood energy grade lines everywhem? . . 0 Yes a No 
is the land on borh sides 0 t h  channel above the Macent 100-yeir flood elevation 
a1 all p in ta  ab- the channel? .................................................... a Yea 0 No 
What is the range oftheboard? .......................................... 

! 

4.2- 5 .2  feet 

What is the range dthe 1 &year flood velocities? 9 - 1 3  Nast ......................... 
W h o t i r t h e l i ~ t y p e ( ~ b o ~ ~ r n a n d s i d e o ) ?  Soil cement side and bottom to Station 1 

Explain how lhe channel lining prevents erorbn and mintaim channel stability (attach docunuWion) 
channel w i t h  natlve materlal. 

See Desisn Calculation Notebook 

What is the design ehvcrtion in the channel baned on? 

0 ~ b c r i ~ l l l o w  
0 Criticalflow 

superaititvlnmlf 
Q Energygrdeline 

lo the 3OO-year cload profile bawd on h e  above type of flow? .......................... 
.1$ 

Yes 0 No 

I f  no, explain: 

18 there the potenltl for a hydraulic jump at the foJlowing locations: 

tnletfochnnnel? ................................................................. Q Yes 0 No 
Outlctdchsurn!? ................................................................ 0 Yes 181 No 

AtTrenoitioms? .................................................................. 0 Yea No 
Other hatiom? &plain: 

If the anawer to any dlhe above is yes, please explain how the hydraulic jump is controlled and the effects of the 
hydnulicjumpcm tbe stability ofthe channel. 

A1 Drop shwtwes? .............................................................. 0 Y e s o  No 

Explain: 



4.UoutnnAI1LlrOnmrwarunnvc 

a. Ir thereany indkrtioo h m  htbrkvl rreordr t h t  d - t  t m u p o r t ( i n c l ~ r e 0 w  and Qporitioa) CUI 
~ ~ ~ 1 0 0 - y b u ~ ~ a u i . c s e l e ~ t i o n r u d ( a r ~ a p . d t r d t & c h n n s r !  ..... YwO No 

b. B.#doa theoonditiomdtbe waterhad and rh.m bed, is t h r a  a potential krsdimonttrrurrport 
(inchding YDW 4 dcpodtiod b &et the 1 O O y u  wabr aurfaee elevations ud lor 
&tu&? ..................................................... .... ....-....... %I Yea 0 No 

crprity ofthe 

If the anmer to either 1A or 1B is yea: 

m. What is the estimated rediment (bed) lod? 
cbbuachgrada*eurw) 

~ p l a i n ~ ~ ~ b m t i m o b ~  See Calculation Notebook. 

~ 

b. le the 100-year cbod velocity anywhere witkin tha chumel lem than tho 

c Will sediment .acuaDulate M Y W ~  w i t h i  the channel? 

d. Will depoeitb or l~lul OCCUT at or near the inkt? 

e. Will deposition or same occur at or mu the outlet? 

SOoycor flood vebeityofthe inlet? 0 Y u  No 

a Yea 0 No 
0 Yam a No 
0 Y- a No 

Attach documentation rhowing affect# on tbe bydrologk and bydnulio nndywr 



i'" , 

C- 1 /Drake Channel- ' 
d 

Downstream limit: 
Upstream limit: East C-I Detention Basin 

PUBLIC BURDEN DISCUISURE NOTICE 
reportin& burden for this form is alimrted lo average 3.0. bourn r response. The burden e&irrute includea tbe 

the nmdd data uul 

w u h i D c w I I 1 z .  

nviewrng jnrittuctionv mrching exirting data ~ourcy, ga&ring and nmintoini 
torm. Send comment, ro d i n g  tho atcuracy of the bu>n estimate and any 

burden, w Inforumtion Chdonm MaNgrment, Federal Emergency M~~wmcnt 

IYOU are not required 10 respond to tht collecth d bformatlon unleu a valid O M I  Control Number is 
1 dinplayed in the upper rigbt eomer ofah form. 
ComdtyName: City of Henderson 

Floodhg Source: Unnamed Wash 

L 

I PtojmNamddentifier: East C-1 Detention Basin - 

This Levee/Ffoodwall analysis is based on: 
Q upgrading of an existing I ~ o o d w a l l  system 
(ID a ~ycorrrtnrcted 1evedi00dwdI system 
0 reanalysis of an existing I ~ o d w a l l  system 

2. UyfuLOOOWAU ITSTEM ELEMENTS 

I. 

2. 

3. 

Levee elements and locations: 

[Ip earthen embankment, dike, berm etc. station 11+00 to 46+00 
0 ~ ~ c t u r ~ n o o d w d i  Station to a o t w d n c r i w  Station to 

Structural Type: 

0 monolithic cast-in place reinforced concrete 
0 reinforced concrete masonry block 
0 sheetpiling 
~othcr(dcraibe) Compact dirt with soia cement protection 

Has this levee/floodwall system been certified by a Federal agency to provide protection against the 1 Ofbyear 
floodevmt? 

o b 8  No 
If yes, by which agency? 

If yes, complete only the interior drainage Kction on pages 7 and 8 of this form and the operation and 
maintenance section of Revision Rcquestar and Community official Form. 

. 



- 

1. Attach certified drawings containingthe following information (indicate drawing sheetnumbers): 

a. 
b. 

.f. 

Plan of the levee embankment and floodwall structures. 

A &le of the Ievce/floodwalt system rhowing the 100-year 
water surface elevations, levee andlor wall crest and 
foundation, and closure locations for the total levee system. 

A profile of the 100-year water surface elevation, closure 
opening outlet and inlet invert elevatiom, type and size of 
Opening, and kind of closure device. 

A layout detail for the embankment protection measures. 

Location, layout, and size and shape of the levee 
d a n k m e n t  features, foundation treatment, floodwall 
structure, closure structures, and pump stations. 

Sheet N u m h  

Sheet Numben 

c. 

Sheet Numbers 

Sheet Numbers d. 

e. 

Sheet Numbers 

The minimum freeboard provided above the 1Wyear water surface elevation is: 

Riverine 

3.0 feet or more at the downstream end and throughout 
3.5 feet or more at the upstream end 
SA feet immediately upstream and downstream of all structures and constrictions 

0 Yes 0 No 
0 Yes 0 No 
0 Yes 0 No 

1 .O foot above the height of the one percent wave for the 1 OO-year 
stillwater surge elevation or maximum wave runup (whichever is 
%vat@. Ova ow0 
2.0 feet above 100-year stillwater surge elevation OYeS ON0 

Please note, occasionally exceptions are made to the minimum freeboard requirement If an exception is 
requested, attach documentation addressing Part 65.10 (b) (1) (ii) of the National flood Insurance Program 
qulatiorrr 
If no i rvwmed to any of the above, please explain where and why: 

k there an indication from historical records that ictjamming can effect the 1OO-year water surface elevation? 
0 Yes a No If yes, provide icejam analysis profile and evidence that the minimum freeboard discussed 
rbow still exists. 

Tabdate thr elevations at critical locations (tabulate values at each levee crest wade chaqe) 

100-Year Water 
a&!! Location surface Elevation &!sGm Fncboa rd (h.1 
11+20  ! h s u ! ! L 2 3 4 4 . 7 4  4 .26  2 3 4 9  

2340.5  4 .27  14+50 2336.23  
7325.72  2 3 3 0  4.28 

4.41 24+50 2303.59  2 3 0 8  
29+61 2384.71 2 2 8 9  4 . 2 9  
36+00 2265 .18  2269 .5  4 . 3 2  

2 41 .71  2247  5.29 

18+56 

, 

( M b e o n m a & ~ ~ h e " n d  and reforma) 



f 

F 
I 

a. Is there any indication from historical records that sediment tramport (including scour and deposition) a n  
affect the 100-year water surface devatiom? 

c]Yes [BNo 
b. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed 

and stream bed, and bank condi tiorrr), is  there a potential for debris and sediment trarrsport (including 
scour and deposition) to affect the 1 OO-year water surface elevations andlor the freeboard for the 

If the answer to either 1 a 01 1 b is yes: 
A. What is the &mated sediment (bed material) load? 

r - cfs (attach gradation curve) 

Explain method used to estimate the sediment tramport and the depth of scour andlor deposition . 

8. Will sediment accumulate anywhere alonq the leveetfloodwdl (such 8s along any bends in the 
C b n n d ) ?  

P 

L. If yes, what is the minimum freeboard at these locations? feet 

. Openings through the levee system: 

0 exist 0 donotexist 

If o@ngs exist, list dl closures: 

ChanN 
station 

Left or Riaht 
rn 

ODeninq 
T b l s  

Hiahest Elevation for 
Qmnina Invafi 

(Extend table on an added sheet as neded and reference) 

I I Ceotechrtical and geologic data: 

I In addition to the required detail analysis reports, data obtained during field and laboratory investigations and 
used in the design anslysir must be submitted in a tabulated summary form for the following Iwee system 
features. (Reference U S. Army Corps of Engineers EM-1110.2-1906 Form 2086). 



Maximum levee slope landside: 

Maximum levee slope floodride: 

Range of IOO-year riverine flood velocities along the levee: 
to 1 2 . 7 4  fps  (max.) 

Embankment material is protected by (describe the kind): s o i l  cement 

8 - 9 7  f ps (min.) 

Riprap Design Parameters: (Include references) 0 Vdodty; 0 Tractive stress 

Q!!E€lE stone Riwap Depth of 
Reach Sided- Flowdeoth yelocity Stroiaw ptoo Qsa Thickneq Totdown 

(Extend table on an added sheet as needed and refmnce) 

i. Has a beddingrfilter analysis and design been included 0 Y e  No 

1. Describe the analysis for other kinds of protection used (indude copies of the design analysis): 



I. 

5. 

6. 

Idontify locations and describe the basis for wloction of critical lootiom for anrlyrrr: 

TvDical s e u  

0 Ormallheight: Sta , height i n  ft. 

0 Limiting foundation soil strength: 
St. I d m  0 to 50+ 
strength d =  3 8  dogmr.c= 100  prf 

Di J0pe:SSr 7 (h) to 1 (4 

(Repeat as needed on an added sheet for a d d i t i d  dopes and locations) 

Specify the embankment stability analyses methodology us& (eo. circular arc, sliding block, infinite dope, 

Summary of stability analysis results: 

Critical 
!&!E Loadina Cond itiorq )afetv Factor Criteria Win4 

I End of construction 3.3 1.3 

II a Suddendrawdown N/A 1 .o 
ill critical flood stage N/A 1.4 

IV Steady seepage at flood stw N/A 1.4 

VI Earthquake (Case I) 1.4 1.0 

(Reference: US. Army Corps of Engineers EM-1 110-2-1913 Table 6-1) 

Was a seepage analysis for the embankment performed? 0 Yes No 
Describe methodology used: 

Was a wepage analysis for the foundation performed? 
Were uplift pressures at the embankment landsidr toe checked? 

OYesBINo 
0 Yes 0 No 

Were seepage exit gradients checked for piping potential? OYesONO 

Duration of 100-year flood hydrograph against the embankment : Ha- 

m: Attachtngineennganal~~torupportcomtructionplam See Geotechnical Design Report: 
Slope Stability Analysis f o r  4:l Embankment Applied to 4 : l  TleveP SL 



W d b e  analysis submittal based on Code: 

0 uec(ioes) 01 Oother(spdy) 

Stability analysis submitted ovides foc 
0 ovcrtuming; Elsiding; If not, explain 

Loading included in the analyses were: 

0 Lbtcral earth @PA = psf; P ,= pd 
0 Surcharge-Slope@ 0 luffwe prf 
0 Wind@Prr psf 
0 -PW(Upl i f t )  a Euthquake@P*= %9 
0 lO&yearsignificant wave height fr 
a 100-year siQnificant wave period m. 

Summary of Stability Analysis Results: Factors of Safety. hemize for each range in rite layout d i m d o n  and 
loading condition limitation for each mpcctive reach. 

Loading Condition 

lead 8 wind 
-&Soil 
&ad, Soil, Flood a Impact 
bad, Soil 6 Seismic 

1 .s 
1.5 
1 .s 
1.3 

1.5 
1 .s 
1 .s 
1.3 

(R& F E M A  114 kpt  1986; COE EM 11 10-2-2502) 

(Note: Extend table on an added sheet in needed and referem) 

Foundation beUin~ mength for each soil type: 

Bearina Pressuq astained LOCep 

Computed d m  maximum u 
Maximum J lwdle  arf 

Foundation scour protection 0 k 0 is not provided, (describe) 

5a- 
Overturn 

ro 
iliding 



I. Has anticipated pot& dement  been determined 8nd incorporated into the specified cocwtnrction 
elevations to maintain the e s t a M i M  freeboard margin? Yes 0 No 

1. Computed rawe of settlement : 0.05 f t to 0 .10  it. 

3. Settlement of the levee cmt is determined to be primarily from: 

Foundation consolidation 
Q5 Embankmentcompression 

' D Other(descrik) Combined and b o t h  an& s h o r t  term 

' 
D 

4. Differential settlement of floodwalls 

o tur has not beenaccommodated in ttw stmcturd ~ g n  a d  c o n f t ~ t i o n .  
n 

Note: Attach engineering analysis to !upport constmcU 'on plans. 

I. 

I. 

L 

6. 

7. 

Specify size of each interior watershed 

Draining to pressure conduit 
Draining to w i n g  area 

Relatiomhips Established 

Ponding elevation us. storage 
Ponding elevation n. gravity flow 
Differential head n. gravity flow 

0 Yes 0 No 
0 Yes 0 No 
0 Yes 0 No 

O Y a O N o  The river flow duration CUM is  encloud 

Specify the discharge capacity of the head pleswre conduit 

Which Flooding Conditions Were Analyzed? 

0 Gravity now (Interior Watershed) OyesONo 
0 Common storm (River Watershed) O Y = O ~  
0 H i s t d u l  ponding probability O Y ~ O N O  
0 ~ w M w e r t o p p i n g  DY=ONO 

If no, explain why: 

Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the 
capacities of pumping and outlet facilities to provide the established Iwel of Aood protection. 

If no, explain why: 

OYeSONo 

The rate of seepage through the levee system for the 1 Wyear flood is cfr 



, T)H length of levee system used to drive the seepage rate in item 7: 
Will a pumping plmW be used for interior drainage? 

If yes. indude the number of pumping plants: 
For each pumping plant, lis: m!!.w m!w2 

ft 

. aYesDh 

Thenumberofpumps 
Thepondingrtoragecapadty 
The maximum pumping rate 
The maximum pumping he& 
Thepumpingstaningdevation 
The pumping stopping elevation 
h the dischaqe facility -? 
hthereafloodwamingpln? 
How much time is available between 
warning and flooding? 
Will the operations be automatic? 
If the pumps are electric, are there backup power sources? 

OY=ONO 
O Y W O N o  

(Reference: US. AmyCOrprof Engi~EM-1~~0-2-3101,3102,3~03,3\04,ard3105) 
m: Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and 
maximum ponding elevations for all interior watershedsthat result in flooding. 

! 
t 

The fdlawing items haw been addressed asstated: 

Liquifaction air Oisnataproblm. 
mmpaction Ois OisnotaprotAem 
HIIMdifferentblmowmcnt duetoroilsof highrhrinWumll 0 is 0 bnotaproblem. 

For each of these problems, state the basic facts and corrective adon taken. 

If the Irvrdlloodwall is new or edwged, will the structure adversely impact flood I d s  and/or flow velocities 
noodrid.ofthrEtNctum 

OYeSONo 



f 
Does the operation plan incorporate all the provisions for down devicrr as required in kction 65-10 (c) (1). of 
the NFlP regulations? 

Doe the operation plan incorporate all the provirions for interior d r a i w  8s  roquired in kctior, 65.10 (c) (2). 
of the NFlP regulations? 

If the answer is no to either of the above. please explain below. 

OYeSmNo 

O Y e s ~ W o  

I 
f 



I- f -  

FEDERALEMERGEMY -€MEN7 A G E W  OM& I# 3 a 7 4 v u  
DAMFORM Elrpc.r h e l l .  In? I 

I 

PUBLIC BURDEN DSSCUSURE NOTlCE 
Public reporling b d t n  fur this form iu rsrimarsd b average 0.5 hour mponme. The burden estimate includes the 

% Lime tor reviewing inttmtions rcvrching rxirtiaq dab m o m .  p r ering and arrrintr' the needed da and 
eomple@ng d revitwinbhe bm. Send comme~tr re ardhg the accuracy of the bu en estimate a 3  MY 
B U ~ ~ S ~ I O ~ U  lor reduel IS burden, Lo: lnformvtron &ect#N Managevnt. Ptdenl Emergency M8n4emcaL -, M)O c street, s%., Washiqwn, ~ I C  2047% 

You are not required + rc?rrpamd &a tho collection d information u n h  a valid OHB Control Numher ir~ 
dbplayed ia the upper mght corner of ra'L fwr. 

I 

-of-- E a s t  C-1 D e t e n t i o n  B a s ' i n  
Location of dam along flood source (in t m s  of stream distance w cross VKtiorr identifier): 

hesthe dam have dedicated flood control storage? yes mu0 
k~~theprqectinvdverevisedhyddogy? glym O M  

If yes, complete Hydrologic Analysis Form (Form 3) and include calculations of the lO&year inflow flood 
hydrograph routad through the dam with the beginning pod at the normal god elevation (spillway 
crest elevation for ungated spillway). Indude any inflow hydrograph bulking by watershed Kdimcm 
yield and provide necessary debris and sediment yield analysis 

Doer the revised hydrology affectthe 100-year water-surface eleveti&behind the dam or downstream of the 
dam? ap yes 0 No 

folknluing page. 
If yes, complete the Riverine Hydraulic Analysis Form (Form 4) and complete the table shown on the 



Stilhrvater Elevation Behind the Dam 

€!s !!&!4 
% 

fo.yrer ' 

Wrmd ood Bevation -0- 

1 O o - h  2485 
:3 

* .  

Was l o n ~  term sediment accumulation taken into cornideration in determining the normal poo 

Was the dam designed to withstand the hydrostatic UKI hydrodynamic farces associated with flood 

- -- lf-no, and thedam h a  reasonable probability of failureduring the 1oO-yearflood. pleaseattach 

elevation? B-oNO 

greaterthan the lO&yeu flood? 6hesortkB 

damk.ikuJyrir 

Providethofdlowingd8tamthedam: 

DimensionelWidth: 300' Oqee Crested Weir Width: 

w d ) k i g h t :  H.ight R1' 

cnst fkvstion of top of tpilhrvy: 2 5 0 0 Diameter: 
Invert Elevatiocr: 

Erplain flow r.guktion plan: 
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INTERLOCAL CONTRACT 

1998/1999 ANNUAL MAINTENANCE PROGRAM 

, 1998, by and 

Nevada, hereinafter referred to 

"City", and the CLARK COUNTY REGIONAL FT.OOD CONTROL DISTRICT, hereinafter referred to 

"District". 

F THIS CONTRACT, made and entered into this I/$ day of 

:tween the CITY OF HENDERSON, a political subdivision of the State 

W I T N  E S  S E T H :  

WHEREAS, pursuant to Chapter 543 of the Nevada Revised Statutes, the District may approve and 

md projects to maintain flood control improvements; and 

WHEREAS, the City desires to maintain flood control improvements within the City in accordance 

ith the maintenance program set forth herein, and hereinafter referred to as "Project"; and 

WHEREAS, the facility upon which maintenance will be done is a facility described in the District's 

laster Plan. 

NOW, THEREFORE, in consideration of the covenants, conditions, agreements, and promises of the 

wties hereto, the District authorizes the project as it is mutually understood and agreed as follows: 

SECTION I - SCOPE OF PROJECT 

This Interlocal Contract applies to the maintenance of flood control facilities, which are identified in 

Le District's Master Plan facilities including updates and amendments subsequently approved. The basic 

iaintenance to the facilities will be in accordance with performance standards of the Operations and 

laintenance Manual. The Project is more specifically described in Exhibit "A", which is attached hereto, 

nd by this reference incorporated herein. 

SECTION I1 - PROJECT COSTS 

The District agrees to provide reimbursement for Project costs within the limits specified below: 

1. 

The amounts allocated to each individual facility within the Project must be specified in Exhibit "A". 

The Project costs shall not exceed $298,629.00. 

Page 1 of 5 10 
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2 

3 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

2 i  

9ny changes to said allocated amounts must be approved by the Chief Engineer of the Clark County Regional 

1ood Control District in accordance with Section 4.24 of the District Operations and Maintenance Manual. 

A written request must be made to the District and a Supplemental Interlocal Contract approved to 

icrease the amount noted above prior to payment of any additional funds. 

2. “Authorization to Proceed” is herein granted for maintenance of facilities in Exhibit “A” in 

n amount not to exceed $74,657 , effective July 1, 1998 . 

A separate request for an 3. Authorization to Proceed” will be required for additional facility 

naintenance funds. 

4. A written request must be made to the District and a Supplemental Interlocal Contract 

pproved to increase the amount noted above prior to payment of any additional funds. 

5. The City and District will comply with Section 4.12 of the Operations and Maintenance 

ulanual. In accordance with said manual the City shall submit invoices together with a detailed summary 

eport of the maintenance service performed. The City shall submit an Invoice Voucher prepared in duplicate 

n the manner prescribed by the District. The vouchers shall include such information as is necessary for the 

Iistrict to determine the nature of all expenditures. Each voucher will clearly indicate that it is for services 

-endered in performance under this contract. Each voucher will also be accompanied by a written certification 

%om the City stating that it is for performance of maintenance activities under this contract and is composed 

>f completed elements set forth in the annual work program. All invoices must be submitted for payment to: 

Gale W. Fraser, 11, P.E., General ManagerlChief Engineer 
Clark County Regional Flood Control District 
301 East Clark, Suite 301 
Las Vegas, NV 89101 

Payment shall be considered timely if made by the District within 30 days. Pursuant to Section IV, 

Paragraph 6, the District may, in its sole discretion, withhold payments to the City for services rendered if 

the City fails to satisfactorily comply with any term or condition of this contract andlor the District’s 

Page 2 of 5 
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1 

2 

3. It is the intent of the District that scheduling of maintenance and repair of drainage and flood 

control facilities in general and Master Plan Facilities specifically be coordinated among entities. Therefore, 

in those cases where Master Plan approved and District-fund4 projects have regional flood control 

significance impacting more than one entity, the City will allow all impacted entities an opportunity to review 

the maintenance schedule in order to coordinate maintenance efforts. 

4. The Chief Engineer of the District shall be responsible for monitoring the performance of the 

City, approval for payment of billings and expenses submitted by the City and the acceptance of any reports 

provided by the City. The City shall be responsible for monitoring performance of City staff or private 

contractors, and the City shall maintain detailed records of all payments made to contractors and make such 

3 

4 

5 

6 

7 

8 

9 

i a  
11 

12 

1 3  

14 

15 

1t 

l i  

11 

15 

2( 

21 

2: 

2: 

2L 

21 

2' 

2: 

)perations and Maintenance Manual. 

SECTION 111 - PROJECT TIME 

The City agrees to perform the Project to the satisfaction of the District prior to June 30, 1999. The 

District may grant extensions or terminate this contract and require all sums advanced to the City to be repaid 

f the City fails to perform by said date. 

SECTION IV - GENERAL 

1. The City will complete the Project as set forth in Exhibit "A". The City staff personnel 

responsible for coordination work under this contract are as listed below: 

Mark T. Calhoun, Director of Public Worb 
W. Curtis Chandler, Land Development Manager 
Carl Noyes, Support Services Manager 

It is understood that staff named above will be responsible for work coordination throughout the period 

of this contract unless the District is informed in writing of changes in these personnel assignments. 

2. In addition to the specific terms set forth in this Contract, the parties hereto shall be subject 
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2 

records available to the District upon request. 

5 .  The City shall provide right of access to its facilities to the District or Chief Engineer at all 

yeasonable times, in order to monitor and evaluate performance, compliance, and/or Quality assurance under 

%is contract. 

6. In the event the City fails to perform the maintenance according to the standards specified in 

'his contract and in the District's Operations and Maintenance Manual, the District may perform or cause to 

be performed the maintenance necessary to assure proper operation of the facility. Cost incurred by the 

District shall be reimbursed by the City or be deducted from the amount authorized by this contract. The 

District may not exercise this right without giving the City specific written notice of the maintenance required 

and allowing the City 60 days witbin which to perfimn said maintenance. The notice required by this provision 

must be sent to: 

Mark T. Calhoun, Director of Public Works 
240 Water Street 
Henderson, NV 89015 

3 

18 

20 

l9 

14 

1: 

1: 

1: 

11 

8. If any provision of this contract shall be deemed in conflict with any statute or rule of law, 

uch provision shall be deemed modified to be in conformance with said statute or rule of law. 

9. All parties to this contract shall comply with applicable local, state, and federal laws. I 
15 

16 

17 

7. The records of the City and/or private contractors pertaining to the subject matter of this 

nmct shall at all reasonable times be subject to inspection and audit by the District, County Auditor, or an 

gent of the District. 

21 1 I 10. Any costs found to be improperly allocated in the project will be refunded by the City to the 
22 

23 

24 

istrict. 

11. It is specifically understood and agreed to by and between the parties hereto that it is not 

ntended by any of the provisions of any part of this contract to create in the public or any member thereof a 

party beneficiary hereunder, or to authorize anyone not a party to this contract to maintain a suit for 26 

27 

28 
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3 

4 

5 

5 

1( 

1 1  

1: 

1: 

1' 

1: 

kF 
2( 

2 

2: 

2' 

2, 

2 

ersonal injuries or property damage pursuant to the terms or provisions of this contract. 

12. The City hereby indemnifies and shall defend and hold harmless the District, its 

epresentatives and their employees (or their authorized representatives) from and against any and all suits, 

.ctions, legal or administrative proceedings, claims, demands, damages, liabilities, inkrest, attorney's fees, 

asts and expenses whatsoever of any kind or nature whether arising before or after completion of the work 

iereunder and in any manner directly or indirectly caused, occasioned or contributed to in whole or in part, 

)y reason of any act, omission, fault or negligence whether active or passive of the City, of anyone acting 

rnder its direction or control, or on its behalf in connection with or incident to the performance of this 

Jontract. The City's aforesaid indemnity and hold harmless obligations, or portions or applications thereof, 

;hall apply to the fullest extent permitted by law, but in no event shall they apply to liability caused by the sole 

iegligence or willful misconduct of the party indemnified or held harmless. 

IN WITNESS WHEREOF, the parties have caused this contract to be executed the day and year first 
h v e  written. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CITY OF HENDERSON 
Date of Council Action: 

7/7/92 BY: 

ATTEST: 
I 

CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 
1 

Date of District Action: 

1 1 1593 , BY: 
~ a ~ o n e ,  Chairman 

ATTEST: 

DEANNA LEFKO, Board Secretary 
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CONSULTING ENGINEERS PLANNERS SURVEYORS 
PROVIDING QUALITY PROFESSIONAL 

SERVICES SINCE 1960 

_. 

- 0  

*. ! 

November 13,1998 
W.O.#ZBQc 5244- 

Federal Emergency Management Agency 
P.O. Box 3 173 
Merrifield, VA 22 1 16-3 173 

ATTN: FEECOLLECTION SYSTEM ADMJNISTRATOR 

Enclosed is a check (#54817) in the amount of $5000.00 per your request in a letter dated October 29, 
1998, reference Case No. 99-09-066R "his fee is required to begin processing of the East C-1 Detention 
Basin LOMR request. Thank-you for your assistance. 

Sincerely, 
VTNNevada ~ 

cc: Mr. Kevin L. Eubanks, P.E. 
Assistaut General Manager 
Clark County Regional Flood 
Control District 

Mr. Curt Chandler, P.E. 
Land Development Manager 
Department of Public Works 
City of Henderson 

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS. NEVADA 89146-5148 
TEL. (702) 873-7550 FAX 362-2597 



FILE 

Federal Emergency Management Agency 
Washington, D.C. 20472 

November 24, 1998 

Ms. b r a  Vennettilli, E.I. 
VTN Nevada 
2727 South Rainbow Boulevard 
Las Vegas, Nevada 89146-5148 

IN REPLY REFER TO: 
Case No.: 99-09-066R 
Community: City of Henderson, Nevada 
Community No.: 320005 

3 16-ACK. FRQ 

Dear Ms. Vennettilli: 

This responds to your letter dated November 13, 1998, concerning an October 16, 1998, request that the 
Federal Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate 
Map (FIRM) for Clark County, Nevada and Incorporated Areas. Pertinent information about the request 
is listed below. 

Identifier: East C-1 Detention Basin 

Flooding Source: Unnamed Wash 

FIRM Panel@) Affected: 32003C2620 D 

We have completed an inventory of the items that you submitted. We have received the data and the 
review and processing fee ($5,000) required to begin a detailed technical review of your request. If 
additional data are required, we will inform you within 30 days of the date of this letter. 

Please direct all questions concerning your request to our Technical Evaluation Contractor at the following 
address : 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue, Suite 600 

Alexandria, Virginia 22304 

Attention: Ms. Pernille Buch-Pedersen 
(703) 3 17-6224 

When you write us about your request, you must include the case number referenced above in your letter. 



2 

If you have any questions concerning FEMA policy, or the National Flood Insurance Program in general, 
please contact Mr. Max Yuan of our staff in Washington, DC, either by telephone at (202) 646-3843 or 
by facsimile at (202) 646-4596. 

Sincerely, 

\- 'a. vi&- 
Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Mitigation Directorate 

cc: Mr. Curt Chandler, P.E. 
Land Development Manager 
Department of Public Works 
City of Henderson 
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'4 11 I CONSULTING ENGINEERS PLANNERS ~- SURVEVORS . - . . 

I ,  
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nedodo PROVIDING QUALITY PROFESSIONAL 
SERVICES SINCE 1960 

December 15,1998 
W.0.#5244 

Michael Baka Jr., Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, VA 22304 

Attention: Mr. James Stitzel 

SUBJECT: Conditional Lctta of Map Revision, Case No. 99-09-066R 

'This letter is in response to our telephone conversation 12/11/98. The following items arc 
submittedperywrrequest: 

1. 

2. 

East G 1 Detention Basm Flood Control Improvements (1 1" x 17"), dated April 1998. 

Sediment Study for East C-1 Detention Basin, dated September 29,1997. 

3. Final D e s i i  Calculation Notebook for the Ehst C-1 Detention k i n ,  dated April 1998. 

Figure 1.1 in Appendix A is a subbasm map. The Hec-2 run for the levee is found in Section 8, and the 
Hec-6 run for the basin is found in M o n  9. The sediment study addresses bed loads. 

The enclosed information should satis@ the issues of concern. If you require further information or if you 
have any additid questions please contact our office at (702) 247-4020. 

Sincerely, 

2727 SOUTH RAINBOW BOULEVARD I A S  VEGAS, NEVADA 89146-5148 
TEL. (702) 873-7550 FAX: 362-2597 



LETTER OF TRANSMITTAL 

TO: Michael Baker Jr., Inc. DATE: 3130199 

3601 Eisenhower Avenue Suite 600 
Alexandria, VA 22304 PROJECT: East C-1 Detention Basin 

Conditional Letter of Map Revision 
Case No. 99-09-066R 

ATTN: James Stitzel W.O. NO.: 5244 

BY MAIL: BY MESSENGER: 
FAX: 

No. Copies: 

PICK-UP: EXPRESS MAIL: XX 
FEDERAL EXPRESS: 

Description 

Zip diskette containing Hec-6 model runs for the Sediment Study 
Copy of correspondence letter from Chen Engineering Technology 
README.TXT printout 

COMMENTS: 
Here is the supplemental data you requested for the above mentioned project. Please call if you need anything 
else. Thank-you. 

MATERIAL SENT FOR THE FOLLOWING REASONS: 
CHECKING: FILING: XX APPROVAL: 

OTHER: cc: 

ABOVE MATERIAL RECEIVED BY: 

YOUR FILES: 

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS, NEVADA 89102-51 48 
TEL.: (702)873-7550 FAX: 362-2597 



wo,* 5246. 
LGG 

@ CHEN ENGXNEERING TECHNOLOGY 

March 10,1999 

Ms. Lora Vennettilli 
VTN Nevada 
2727 South Rainbow Boulevard 
Las Vegas, NV 89102 

Re: East C- 1 Detention Basin (Project No. NV-VTN-0 1) 

Dear Lora: 

Enclosed please find a Zip diskette containing all the HEC-6 model runs made for the above 
r d i  project. A text file README.TXT briefly explains the contents of these files. A printout 
of README.TXT is attached. Tables 2-5 of the report are reproduced here along with three new 
columns added to the end of the tables. These added columns show where the values of stream 
sediment yields (bed-material loads) were found fiom the HEC-6 output files, including the specific 
HEC-6 output file name, the h e  number and the section ID. 

Each HEC-6 input data file contains the inflow sediment loading relationships specified at the 
upstream boundaries (e.g., see the enclosed portion of C4C-PMP.DAT) of the model. For channels 
with relatively coarse bed materials and long reaches, the effects of these inflow sediment loading 
relationships on sediment loading to downstream basins are relatively minor, because sediment 
transport tends to reach an equilibrium within a short distance due to channel erosion and deposition 
(e.g., see the: enclosed portion of C4C-PMP.0UT). 

I believe that the enclosed materials should provide you with sufficient idormation to substantiate 
how we determined the stream sediment yields. However, if you have any questions or need mare 
information, please call me. 

Sincerely yours, 

*e g ai Chen, Ph.D., P.E. 

Principal Engineer 

cc: Mr. Ken Gilbreth 

619 South College Avenue, Suite 10, Fort Collins, Colorado 80524 970/484-7860 (Phone) 970/221-9118 (FAX) 



DESCRIPTION OF HEC-6 DATA FILES AND OUTPUT FILES: 

C4C-PMP.DAT: HEC-6 MODEL 
C4C-PMP.OUT: HEC-6 MODEL 
C4C-1OK.DAT: HEC-6 MODEL 
C4C-1OK.OUT: HEC-6 MODEL 
C4C-8K.DAT: HEC-6 MODEL 
C4C-8K.OUT: HEC-6 MODEL 
C4C-1K.DAT: HEC-6 MODEL 
C4C-1K.OUT: HEC-6 MODEL 
C4C-5OO.DAT: HEC-6 MODEL 
C4C-500.0UT: HEC-6 MODEL 
C4C-1OO.DAT: HEC-6 MODEL 
C4C-1OO.OUT: HEC-6 MODEL 
C4C-5O.DAT: HEC-6 MODEL 
C4C-50.0UT: HEC-6 MODEL 
C4C-25.DAT: HEC-6 MODEL 
C4C-25.0UT: HEC-6 MODEL 
C4C-1O.DAT: HEC-6 MODEL 
C4C-1O.OUT: HEC-6 MODEL 
C4C-5.DAT: HEC-6 MODEL 
C4C-5.0UT: HEC-6 MODEL 

INPUT DATA FOR BASIN C4C, PMP STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, PMP STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 10K-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 10K-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 8K-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 8K-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 1000-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 1000-YR STORM, NATURAL COND 
INPUT DATA FOR BASIN C4C, 500-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 500-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 100-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 100-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 50-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 50-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 25-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 25-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 10-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 10-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C4C, 5-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C4C, 5-YR STORM, NATURAL COND. 

(1) HEC-6 MODEL INPUT DATA AND OUTPUT FILES FOR BASIN C4C, NATURAL CONDITIONS 

(2) HEC-6 MODEL INPUT DATA AND OUTPUT FILES FOR NATURAL CONDITIONS IN BASIN C5Dl 

C5Dl-PMP.DAT:HEC-6 MODEL 
CSDl-PMP.OUT:HEC-6 MODEL 
CSDl-lOK.DAT:HEC-6 MODEL 
C5Dl-lOK,OUT:HEC-6 MODEL 
C5D1-8K.DAT: HEC-6 MODEL 
CSD1-8K.OUT: HEC-6 MODEL 
CSD1-1K.DAT: HEC-6 MODEL 
C5D1-1K.OUT: HEC-6 MODEL 
C5D1-500.DAT:HEC-6 MODEL 
C5D1-500.OUT:HEC-6 MODEL 
C5Dl-lOO.DAT:HEC-6 MODEL 
C5Dl-lOO.OUT:HEC-6 MODEL 
C5D1-50.DAT: HEC-6 MODEL 
CSD1-50.OUT: HEC-6 MODEL 
C5D1-25.DAT: HEC-6 MODEL 
C5D1-25.OUT: HEC-6 MODEL 
C5D1-10 .DAT: HEC-6 MODEL 
C5D1-1O.OUT: HEC-6 MODEL 
C5Dl-S.DAT: HEC-6 MODEL 
C5Dl-S.OUT: HEC-6 MODEL 

INPUT DATA FOR BASIN C5D1, PMP STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, PMP STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 10K-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 10K-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 8K-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 8K-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 1000-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 1000-YR STORM, NATURAL CONf 
INPUT DATA FOR BASIN C5D1, 500-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 500-YR STORM, NATURAL COW. 
INPUT DATA FOR BASIN C5D1, 100-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 100-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 50-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 50-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 25-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 25-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 10-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 10-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D1, 5-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D1, 5-YR STORM, NATURAL COND. 

(3) HEC-6 MODEL INPUT DATA AND OUTPUT FILES FOR NATURAL CONDITIONS IN BASIN C5D9 

C5D2-PMP.DAT:HEC-6 MODEL 
CSDZ-PMP.OUT:HEC-6 MODEL 
C5D2-10K.DAT:HEC-6 MODEL 
C5D2-10K.OUT:HEC-6 MODEL 
C5D2-8K.DAT: HEC-6 MODEL 
C5D2-8K.OUT: HEC-6 MODEL 
CSD2-1K.DAT: HEC-6 MODEL 
C5D2-1K.OUT: HEC-6 MODEL 
C5D2-500.DAT:HEC-6 MODEL 
C5D2-500.OUT:HEC-6 MODEL 

INPUT DATA FOR BASIN C5D2, PMP-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D2, PMP-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D2, 10K-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D2, 10K-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D2, 8K-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D2, 8K-YR STORM, NATURAL COND. 
INPUT DATA FOR BASIN C5D2, 1000-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D2, 1000-YR STORM, NATURAL CONI 
INPUT DATA FOR BASIN C5D2, 500-YR STORM, NATURAL COND. 
OUTPUT FILE FOR BASIN C5D2, 500-YR STORM, NATURAL COND. 



C5D2-100.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C5D2, 100-YR STORM, NATURAL COND. 
C5D2-100.OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C5D2, 100-YR STORM, NATURAL COND. 
C5D2-50.DAT: HEC-6 MODEL INPUT DATA FOR BASIN C5D2, 50-YR STORM, NATURAL COND. 
C5D2-50.OUT: HEC-6 MODEL OUTPUT FILE FOR BASIN C5D2, 50-YR STORM, NATURAL COND. 
C5D2-25.DAT: HEC-6 MODEL INPUT DATA FOR BASIN C5D2, 25-YR STORM, NATURAL COND. 
C5D2-25.OUT: HEC-6 MODEL OUTPUT FILE FOR BASIN C5D2, 25-YR STORM, NATURAL COND. 
C5D2-10.DAT: HEC-6 MODEL INPUT DATA FOR BASIN C5D2, 10-YR STORM, NATURAL COND. 
C5D2-10.OUT: HEC-6 MODEL OUTPUT FILE FOR BASIN C5D2, 10-YR STORM, NATURAL COND. 
C5D2-5.DAT: HEC-6 MODEL INPUT DATA FOR BASIN C5D2, 5-YR STORM, NATURAL COND. 
C5D2-5.OUT: HEC-6 MODEL OUTPUT FILE FOR BASIN C5D2, 5-YR STORM, NATURAL COND. 

(4) HEC-6 MODEL INPUT DATA AND OUTPUT FILES FOR BASIN C4C, ALTERNATIVE A 

C4Cl-PMP.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C4C, PMP STORM, ALT. A. 
C4Cl-PMP,OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C4C, PMP STORM, ALT. A. 
C4Cl-lOO.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C4C, 100-YR STORM, ALT. A. 
C4Cl-lOO.OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C4C, 100-YR STORM, ALT. A. 

(5) HEC-6 MODEL INPUT DATA AND OUTPUT FILES FOR BASIN C4C, ALT. B, C, D 

C4C2-PMP.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C4C, PMP STORM, ALT. B. 
C4C2-PMP.OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C4C, PMP STORM, ALT. B. 
C4C3-PMP.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C4C, PMP STORM, ALT. C. 
C4C3-PMP.OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C4C, PMP STORM, ALT. C. 
C4C3-100.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C4C, 100-YR STORM, ALT. C. 
C4C3-100.OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C4C, 100-YR STORM, ALT. C. 
C4C4-PMP.DAT:HEC-6 MODEL INPUT DATA FOR BASIN C4C, PMP STORM, ALT. D. 
C4C4-PMP.OUT:HEC-6 MODEL OUTPUT FILE FOR BASIN C4C, PMP STORM, ALT. D. 



Table 2. Sediment Yields for Subbasin C4CA 

Return 
Period 
(Years) 

upland Stream Total 
Sediment Sediment Sediment 
Yield, Y, Yield, Yh Yield 

(tom) (tom) (tons) 

Peak Flood 
Discharge Volume 

(Cf9  (acre-feet) 
I I 1 I 

PMP 17,030 I 2,453 283,400 70,700 354,100 

8,000 

1,000~. 

500 

100 

50 

-~ ~ I 10.000 I 7.450 1 1,193 I p119,100 I 36,500 I 155,600 

6,404 1,109 105,100 28,900 134,000 

4,378 687 64,900 21,300 86,200 

2,809 43 8 39,400 14,400 53,800 

2,048 318 27,600 10,200 37,800 

1,596 248 20,900 9,670 30,570 

25 

10 

~~ ~ 

1,150 180 14,500 7,590 22,090 

646 104 7,730 4,560 12,290 

I 5 I 316 I 54 I 3,590 I 3,030 I 6,620 

Section 
Number output 

Filename 

C4C-PMP.0UT I 16609 I 1.000 I 
C4C- 1 OK.OUT 19488 1 .ooo 

C4C-1K.OUT 19745 1 .ooo 
C4C-5 00. OUT 17890 

C4C-1OO.OUT 17023 

C4C-50.0UT 16236 1 .ooo 
C4C-25.0UT 14667 

12067 1 .ooo 



Table 3. Sediment Yields for Subbasin C4CB 

Line 
Number 

HEC-6 Upland Stream Total 

Yield, Y,,,,, Yield output 
Return Peak Flood Sediment Sediment Sediment Period Discharge Volume yield, y, (years) (Cf9 (acre-feet) 

PMP 2,677 3 10 26,140 10,300 36,440 C4C-PMP.OUT 16488 

10,000 1,145 151 10,860 6,410 17,270 C4C-1OK.OUT 19367 

8,000 985 129 9,140 5,500 14,640 C4C-8K.OUT 18318 

19624 

500 433 55 3,580 2,710 6,290 C4C-500.0UT 17769 

100 3 16 40 2,5 10 2,040 4,550 C4C-1OO.OUT 16900 

50 247 31 1,900 1,710 3,610 C4C-50.0UT 161 15 

25 178 23 1,340 1,260 2,600 C4C-25.0UT 14546 

10 100 13 700 800 1,500 C4C-1O.OUT 12987 

Filename 
(tom) (tons) (tom) 

1,000 674 ' 87 5,930 3,940 9,870 C4C-1K.OUT 

5 1  49 I 7 1  330 I 450 i 780 1 C4C-5.0UT I 11946 

Section 
ID 

0.070 

0.070 

0.070 

0.070 

0.070 

0.070 

0.070 

0.070 

0.070 

1 0.070 



Table 4. Sediment Yields for Subbasin C4CC 

RenUn Peak 
Period Discharge 
ole@ (Cf9  

PMP 2,474 

10,000 1,035 

8,000 891 

1,000 61 1 

500 393 

100 286 

50 223 

25 162 

10 91 

5 44 

Line Section HEC-6 Upland Stream Total 
Sediment Sediment sediment 

Yield, Ybm Yield 
(tons) (tons) (tons) 

Number ID output 
Flood 

(acre-feet) Filename Volume Yield, y, 

234 2 1,720 9,030 30,750 C4C-PMP.OUT 16553 0.080 

114 8,910 4,500 13,4 10 C4C-1OK.OUT 19432 0.080 

97 7,490 4,2 10 1 1,700 C4C-8K.OUT 18381 0.080 

66 4,890 2,730 7,620 C4C-1K.OUT 19689 0.080 

0.080 42 2,960 1,930 4,890 C4C-500.0UT 17834 

0.080 30 2,050 1,410 3,460 C4C-lOO.OUT 16967 

24 1,580 1,160 2,740 C4C-50.0UT 16180 0.080 

17 1,090 840 1,930 C4C-25.0UT 1461 1 0.080 

10 580 550 1,130 C4C-1O.OUT 13052 0.080 

5 260 290 550 C4C-5.0UT 1201 1 0.080 



Table 5 .  Sediment Yields for Subbasin C5D1 

Line 
Number 

HEC-6 Upland Stream Total 
Sediment Sediment Sediment 

Discharge Yield, Y, Yield, Yh Yield 
(tons) (tons) (tons) 

output 
Return Peak Flood 
Period 
(Years) (cfs) (acre-feet) 

PMP 795 47 13,670 5,630 19,300 CSD1-PMP.OUT 3184 

10,000 298 23 5,290 3,110 8,400 CSDl-1OK.OUT 2605 

Filename 

8,000 257 19 4,380 2,720 7,100 CSDl-8K.OUT 2565 

1,000 180 13 2,900 1,900 4,800 CSD 1-1 KOUT 2025 

500 119 9 1,870 1,270 3,140 CSD1-5OO.OUT 1546 

1 00 89 6 1,270 980 2,250 CSD1-100.OUT 1447 

50 70 5 1,000 790 1,790 CSD1-50.OUT 1400 

25 52 4 750 650 1,400 CSD1-25.OUT 1363 

10 31 2 380 500 880 CSDl-1O.OUT 1295 

5 16 1 180 250 430 CSDl-5.OUT 1017 

Section 
ID 

0.160 

0.160 

0.160 

0.160 

0.160 

0.160 

0.160 

0.160 

0.160 

0.160 



Table 6. Sediment Yields for Subbasin C5D2 

' HEC-6 
output 

Filename 

Return 
Period 
oleas) 

1 CSD2-8K.OUT 

10,000 

8,000 

1,000 

Peak 
Discharge 

(cfs) 

50 

25 

10 

5 

Upland Stream Total 

Yield, Ya, Yield 
(tons) (tons) (tons) 

Flood Sediment Sediment Sediment 
Volume Yield, y, (acre-feet) 

433 

3 75 

261 

171 

127 

1,109 I 80 I 8,690 7,370 16,060 
~ 

39 3,430 4,110 7,540 

33 2,890 3,570 6,460 

23 1,920 2,560 4,480 

15 1,200 1,670 2,870 

11 850 1.240 2,090 

73 

43 

22 

-100 I 
6 440 770 1,210 

4 260 490 750 

2 120 280 400 

8 620 I 1,040 I 1,660 

CSD2-PMP.OUT 

CSD2- 1 OK.OUT 

CSD2-1 KOUT 

CSD2-5 0O.OUT 

CSD2- 1OO.OUT 

C5D2-50.OUT 

CSD2-25 .OUT 

C5D2-10.OUT 

CSD2-5.OUT 

Line Section 
Number ID 

3913 I 0.210 

3457 I 0.210 

3349 1 0.210 
~~ 

3 121 0.210 

2260 0.210 

1918 0.210 

1867 0.210 

1747 0.210 

1576 0.210 



T1 EAST C-1 DETENSION BASIN 
T2 SUB-BASIN C4C 
T3 
NC 0.05 0.05 0.03 0.1 0.3 

SEDIMENTATION BASIN AND EROSION STUDY 

x1 0.1 7 90. 260. 0. 0. 
GR 2360. 0. 2330. 90. 2320. 120. 
GR 2330. 340. 2360. 440. 

0. 
2320. 2330. 

2370. 

2410. 

260 - 

260 I 

260. 

260. 

170. 

170. 

170. 

170. 

HD 0.1 
x1 0.35 
GR 2400. 
GR 2370. 
HD 0.35 
X1 0.60 
GR 2440. 
GR 2410. 
HD 0.60 
X1 0.80 
GR 2480. 
GR 2450. 
HD 0.80 

10. 
7 
0. 

340. 
10. 

7 
0. 

340. 
10. 
7 
0. 

340. 
10. 

260. 1330. 1330. 
90. 2360. 120. 

440. 

1330. 
2360. 

90. 
2370. 
2400. 

260. 1330. 1330. 
90. 2400. 120. 
440. 

1330. 
2400. 

90. 
2410. 
2440. 

260. 1100. 1100. 
90. 2440. 120. 

440. 

1100. 
2440. 

90. 
2450. 
2480. 

2450. 

2 
x1 0.90 6 90. 270. 580. 580. 
QT 

GR 2520. 0. 2480. 90. 2462. 170. 
580. 
2462. 270. 2480. 450. 

GR 2520. 570. 
HD 0.90 10. 

3 
250. 

QT 
x1 1.0 6 
GR 2520. 0. 2480. 
GR 2520. 630. 
HD 1.0 10. 
x1 1.1 6 200. 
GR 2520. 0. 2490. 
GR 2503. 600. 
HD 1.1 10. 
X1 1.67 6 200. 
GR 2630. 0. 2602. 
GR 2615. 600. 
HD 1.67 10. 
X1 2.24 6 200. 
GR 2740. 0. 2714. 
GR 2727. 600. 
HD 2.24 10. 
X1 2.81 6 200. 
GR 2850. 0. 2826. 
GR 2839. 600. 
HD 2.81 10. 
X1 3.38 6 200. 
GR 2962. 0. 2938. 
GR 2951. 600. 
HD 3.38 10. 
EJ 
STRIB 
CP 2 
T1 SUB-BASIN C4CC 
T2 
T3 
NC 0.05 0.05 0.03 
x1 0.00 5 50. 
GR 2468. 0. 2444. 
HD 0.00 10. 

350. 
2474. 

420. 
250. 

350. 
2474. 

350. 
370. 420. 

300. 

300. 

300. 

300. 

300. 

2480. 470. 

360. 

360. 

360. 

360. 

360. 

300. 
200 1 

410. 
2485. 

410. 
250. 

410. 
2485. 2490. 

300. 
200. 

3000. 
2597. 

3000. 
250. 

3000. 
2597. 2602. 

300. 
200. 

3000. 
2709. 

3000. 
250. 

3000. 
2709. 2714. 

3000. 
2821. 

300. 
200. 

3000. 
2821. 

3000. 
250. 2826. 

300. 
200. 

3000. 
2933. 

3000. 
250. 

3000. 
2933. 2938. 

0.1 
170. 
50. 

0.3 
0. 

2441. 
0. 

100. 
0. 

2444. 170. 2468. 350. 



X1 0.08 5 50. 
GR 2480. 0. 2455. 
HD 0.08 10. 
x1 0.37 5 240. 
GR 2520. 0. 2500. 
HD 0.37 10. 
X1 0.66 5 240. 
GR 2582. 0. 2562. 
HD 0.66 10. 
x1 0.95 5 240. 
GR 2644. 0. 2624. 
HD 0.95 10 I 
X1 1.24 5 240. 
GR 2706. 0. 2686. 
HD 1.24 10. 
EJ 
STRIB 
CP 3 
T1 SUB-BASIN C4CB 
T2 
T3 
NC 0.05 
x1 0.00 
GR 2470. 
HD 0.00 
X1 0.07 
GR 2484. 
HD 0.07 
X1 0.16 
GR 2503. 
HD 0.16 
X1 0.44 
GR 2563. 
HD 0.44 
X1 0.72 
GR 2623. 
HD 0.72 
x1 1.00 
GR 2683. 
HD 1.00 
X1 1.28 
GR 2743. 
HD 1.28 
X1 1.56 
GR 2803. 
HD 1.56 

0.05 
5 
0. 
10 I 
5 
0. 
10. 
5 
0. 
10. 
5 
0. 
10. 
5 
0. 
10. 
5 
0. 
10. 
5 
0. 
10. 
5 
0. 
10. 

0.03 
110. 
2466. 

110. 
2480. 

180. 
2496. 

180. 
2556. 

180. 
2616. 

180. 
2676. 

180. 
2736. 

180. 
2796. 

170. 
50. 

320. 
240. 

320. 
240. 

320. 
240. 

320. 
240. 

0.1 
220. 
110. 

220. 
110. 

300. 
180. 

300. 
180. 

300. 
180. 

300. 
180. 

300. 
180. 

300. 
180. 

430. 
2452. 

1550. 
2497. 

1550. 
2559. 

1550. 
2621. 

1550. 
2683. 

0.3 
0. 

2462. 

350. 
2476. 

480. 
2493. 

1500. 
2553. 

1500. 
2613. 

1500. 
2673. 

1500. 
2733. 

1500. 
2793. 

430. 
100. 

1550. 
280. 

1550. 
280. 

1550. 
280. 

1550. 
280. 

0. 
160. 

350. 
160. 

480. 
240. 

1500. 
240 - 
1500. 
240. 

1500. 
240. 

1500. 
240. 

1500. 
240. 

430. 
2455. 170. 2480. 350. 

1550. 
2500. 320. 2520. 350. 

1550. 
2562. 320. 2582. 350. 

1550. 
2624. 320. 2644. 350. 

1550. 
2686. 320. 2706. 350. 

0. 
2466. 

350. 
2480. 

480. 
2496. 

1500. 
2556. 

1500. 
2616. 

1500. 
2676. 

1500. 
2736. 

1500. 
2796. 

220 - 

220 - 

300. 

300. 

300. 

300. 

300. 

300. 

2506. 

2520. 

2520. 

2580. 

2640. 

2700. 

2760. 

2820. 

350. 

350. 

480 - 

480. 

480. 

480. 

480. 

480. 

EJ END OF CROSS-SECTIONAL DATA 
T4 BED GRADATIONS FROM FIELD SAMPLES SUB-BASIN C4C 
T5 SEDIMENT TRANSPORT BY TOFFALETI AND MEYER-PETER AND MULLER COMBINATION 
T6 
T7 
T8 ’ 

I1 5 

50. 1000. 5000. 10000. 21000. LQ 1. 
LT TOTAL 10. 
LF VFS 0.07 0.07 0.07 0.07 0.07 0.07 
LF FS 0.05 0.05 0.05 0.05 0.05 0.05 
LF MS 0.06 0.06 0.06 0.06 0.06 0.06 
LP cs 0.10 0.10 0.10 0.10 0.10 0.10 

I4 SAND 12 1 10 7 n 4 l m  seJ,.wlcYS- 

100. 1000. 10000. 50000. 100000. 1 



LF 
LF 
.L F 
LF 
LF 
LF 
PF 
PFC 
PFC 

vcs 
VFG 
FG 
MG 
CG 

VCG 

4.  
- 1 2 5  

0.09 0.09 
0.12 0.12 
0.19 0.19 
0.15 0.15 
0 .11  0 .11  
0.04 0.04 

0 . 1  1 . 0  
49.0 2 .  

7 . 0  0.0625 

0.09 0.09 
0.12 0.12 
0.19 0.19 
0.15 0.15 
0 . 1 1  0.11 
0.04 0.04 

64.  32 .  
37.0 1. 

0.0 
STRIB 
T4 BED GRADATIONS FROM FIELD SAMPLES 
T5 SEDIMENT TRANSPORT BY TOFFALETI AND 
T6 
T7 
T8 
LQL 
LTLTOTAL 
LFL VFS 
LFL FS 
LFL MS 
LFL CS 
LFL VCS 
LFL VFG 
LFL FG 
LFL MG 
LFL CG 
LFL VCG 
PF 
PFC 4. 
PFC -125  
STRIB 

1. 
10.  

0.07 
0.05 
0.06 
0.10 
0.09 
0.12 
0.19 
0.15 
0.11 
0.04 
0.00 
49.0 

7 .0  

50. 
100.  
0 .07 
0.05 
0.06 
0.10 
0.09 
0.12 
0.19 
0.15 
0 . 1 1  
0.04 

1 . 0  
2 .  

0.0625 

100.  
500. 
0 .07 
0.05 
0.06 
0.10 
0.09 
0.12 
0.19 
0.15 
0 . 1 1  
0.04 

64.  
37.0 

0.0 

500. 
1000. 

0.07 
0.05 
0 . 0 6  
0.10 
0.09 
0.12 
0.19 
0.15 
0.11 
0.04 

32 .  
1. 

I 

0.09 
0.12 
0.19 
0.1’5 
0 .11  
0.04 
94.0 
28.0 

0.09 
0.12 
0.19 
0.15 
0 .11  
0.04 

16 .  83.0 a .  68.0 
0.5 18.0 0.25 12.0 

SUB-BASIN C4CC 
MEYER-PETER AND MULLER COMBINATION 

1000. 
5000. 
0.07 
0.05 
0.06 
0.10 
0.09 
0.12 
0.19 
0.15 
0.11 
0.04 
94.0 
28.0 

2500- 5 -&- c4cc 10000. 
0.07 
0 .05  
0.06 
0.10 
0.09 
0.12 
0.19 
0.15 
0 .11  
0.04 

68.0 16 .  83 .0  a .  
0 . 5  18 .0  0.25 12 .0  

T4 BED GRADATIONS FROM FIELD SAMPLES SUB-BASIN C4CB 
T5 SEDIMENT TRANSPORT BY TOFFALETI AND MEYER-PETER AND MULLER COMBINATION 
T6 
T7 
T8 

LTLTOTAL 10. 100.  500. 1000. 5000. 10000.  ( 
LFL VFS 0.07 0.07 0.07 0.07 0.07 0.07 
LFL FS 0.05 0.05 0.05 0.05 0.05 0.05 
LFL MS 0.06 0.06 0.06 0.06 0.06 0.06 
LFL CS 0.10 0.10 0 .10  0.10 0.10 0.10 
LFL VCS 0.09 0.09 0.09 0.09 0.09 0.09 
LFL VFG 0.12 0 .12  0.12 0.12 0.12 0.12 
LFL FG 0.19 0.19 0.19 0.19 0.19 0.19 
LFL MG 0.15 0.15 0.15 0.15 0.15 0.15 
LFL CG 0.11 0 . 1 1  0 . 1 1  0.11 0.11 0 .11  
LFL VCG 0.04 0.04 0.04 0.04 0.04 0.04 

68.0 PF 0.00 1.0 64.  32. 94.0 1 6 .  83 .0  a. 
PFC 4 .  49.0 2 .  37 .0  1. 28.0 0 .5  18.0 0.25 12.0 
PFC -125 7 .0  0.0625 0 . 0  
SHYD 
$RATING 
RC 40 500. 1000.  0 .  2321.59 2322.00 2322.36 2322.67 2322.95 
RC 2323.21 2323.45 2323.67 2323.89 2324.09 2324.28 2324.47 2324.65 2324.82 
RC 2324.98 2325.14 2325.29 2325.44 2325.59 2325.73 2325.87 2326.00 2326.13 
RC 2326.26 2326.39 2326.51 2326.63 2326.75 2326.86 2326.97 2327.09 2327.19 
RC 2327.30 2327.41 2327.51 2327.61 2327.71 2327.81 2327.91 2328.01 
* A  
Q 1000. 234. 154.  

LQL 1. 50.  100.  500. 1000. 2500-  ? C b c ~  



INFLOW 4601. 4601. 0. 0. 3664. 

71614. 71614. 0. 0. -53376. -53376. -5337 
76514. 76514. 0. 0. -3903. -57279. -390 

’ 3.380 
2.810 
2.240 75939. 75939. 0. 0. 458. -56820. 45 
1.670 75937 * 75937. 0. 0. 2. -56819. 
1.100 63131. 63131. 0. 0. 10200. -46619. 1020 
1.000 70700. 70700. 0. 0. -6029. -52648. -602 

I TRIB 6932. 6932. 0 .  0 .  5522. 

0.900 88673. 88673. 0. 0. -8793. -61442 - -879 

TRIB 3969. 3969. 0. 0. 3162. 

0.800 105255. 105255. 0. 0. -10046. -71487. -1004 
0.600 97643. 97643. 0. 0. 6063. -65424. 606 
0.350 89055. 89055. 0. 0 .  6840. -58585. 684 
0,100 38548. 38548. 0. 0. 40229. -18356. 4022 
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