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HYDROLOGIC ANALYSIS FORM Expires lu?. 31. 1994 

ublic reporting buiden for th i s  form is estinraled lo average 3.67 hours per response. The burden estimutc includes the 
me for reviewing instructions, searching existing data  sources, gathering and maintaining Lhc needed d a t a ,  a n d  

completing and reviewing t h e  form. Send comments regarding the accuracy of the burden estimate and any  suggestions 
for reducing this  burden, to: Inrormation Collections Management. Federal Emergency Management  Agency, 500 C 
Street ,  S.W., Washington, DC 20472; and lo  the Office of Management and fjudget, Paperwork Reduction P r o j e c ~  (3067- 
0148), Washington, UC 20503. 

- 
Community Name: I.'N ~ ~ ~ W P D P A Y - E O  MPt? lr&A &J&'V/JD;ON 3F ! ' . / I C ~ E ~ ~ J ~ A ?  

Flooding Source: WASV ! f l ~ ~ ( C i ~ + b ~ r d  //?LsI\ 
f O u / u r n i / u r  eachflwdmngsourcr) 

Project Name/Identilier: W/C KE*IZU& MS FCo 639 79 
1. HYDROLOGIC ANALYSIS IN FIS 

[ a Approximale study s t ream (Zone A) 
I)etailed study s t ream (briefly explain methodology) -?3 &A& / 
I - 1 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I h'o existinganalysis I 
I Improved da ta  (see ahla revision onpage  3) I 

Changed physical conditions of watershed (explain) I 
ative methodology fjusfify why the revised model is better than modrl used in the effecfive 8'1s) 

b,i ~ l . r o i ~ s i s  m e h a d  % & l / d , 7 4  bv FLd &+OI 
&jf-r;& o f  &O>OOG /Zn uv-L 

0 Evaluation ofproposed conditions (CLOMRs only) (explain) 

Other  do ~Z~~;ff;;rg on.iIy~k O P  C ~ P I Q ~ ~ S ~  /31;n~ ~c~dc,f?d 74 
~C7essi- e r ; ? t l ' ~ ? c  c n nc!;fidr, s 

I I fa  computer p rogradmode l  was used in revising the  hydrologicanalysis, please provide a diskette with the inpu t  
Iiles for the lo-, 50-, I00 - a n d  500-year recurrence intervals. I 
Only the  100-yedr recurrence interval need be included for SFHAs designated a s  Zone A 

3. APPROVAL OF ANALYSIS 

@ Approval of hydrologic analysis, including the result ingpeak dischar e value (s) has been provided by the  . . 
a p p r o p i a k  local. state. or Federal Agency (i e., F 100 ~ a ~ + ~ - d f  Dlrir,~.i DL Mar,rrr CauKjl 

1 
Attach evidence ofapproval. 

0 Approval of the hydrologicanalysis is not required by any local, Slate, o r  Federal Agency. 

F t M A  Form 8 1  898. AUG93 Hydrologic Analysis Form Form 3 Page 1 017 



4.  REVIEW OF RESULTS 

Location: Drainage area FIS lcfs) : Revised (crs) : 
(Sg mi.1 

&(t-p. c c ) / h ~ s s ~ n i - , m  k, AS-&. 9 &-@5 506i>  5 4-9 

Stream: \ct/d-~t+ E: & O I U N A . ~ I R D  w&+l 
Compdrison of 100-year Discharges 

I Note: When revised discharges are not significantly diNerent than FISdischarges, FEMA may require a 
confidence l imits analysis on attachinent D at  a later date  lo comple~e  the review. I 

As is  often the case with revision requests, only a portion of a stream may actually be revised o r  be acted by a 
revision. Therefore, transition to the unrevised portion is important Lo maintain the continuity o r  the  study. NPIP  
regulations s t i p u l a k  that such a transition must  be assured. What is the transition rrom the proposed discharges to the  
eflective discharges? I'lease explain how the transition was made (alfoch s e p r a k  sheef irnecessary) 

NP 

ATTACH ACOMPLETEO REVIEW OF RESULTS PAGE FOR EACH FLOODINGSOURCE. 

Is t h e  new hydrologic analysis being developed solely lo revise the flow values presented in the F1Sfi.r. no changed 

hydrau!ic conditions)? Yes @ No 

I Ifyes,does the  100-year water surface elevation change by 1.0rootor more? 0 Yes No I 
I FEMA does no1 normally revise NFIPmaps solcly due to insignificant flow changes where changcs in 100-year watcr 

surface elevation are  less than  1.0 fool. I 
I Hydrologic Analyrlr Form ronm 3 Page I of 7 



5. HISTORICAL FLOODING INFORMATION 

Is historical ddta available for the flooding source? 0 Yes No 
If yes, provide the following: 

l a a t i o n  along flooding source. 

\faximum pedk discharge: cfs 

Second highest peak discharge: c fs 

Source of information: 

6. GAGE RECORD INFORMATION - 
Loeation of nearest  gage to project s i te  (along flooding source or s imilar  wolershed; speciry) 

N A  
Gaging Station: 

Drainage area a t  gage: mi2 
Surnber  of years of data:  

- 
7. DATA REVISION 

I Please use the following table lo list a l l  the data  andlor parameters alTccted by t h i s  request and identify thcm a s  
new data  (New) or a s  revising existing data  (Reuised). (Ifnecessary, a l tach u separare sheel.) 

Data Parameter  New Revised Data  Source 

0 

Data source can be from a Federal, Sta te ,  or local government agency, or from a privale source. Some State and 
local governmenls may have less s t r ic t  data  requirements than Federal dgencies, in which case the hydrologic 
data may not be accepted by FEMA unless i t  is demonstrated that the  da ta  give a better estimatc of the flood 
discharge. 

Attach documenlation corroborating each data  source ( i . e . ,  cerli/ird sfufrmrnl,  reporl, b ibl iogra~hical  reference lo 
apubl ished documenl). In the case o f a  published document or a government report ,  providingcopies o i l h e  cover 
and pertinent pages may be helpful. 

- 

8. METHODOLOGY FOR NEW ANALYSIS - 
Statistical Analysis of Gage Records (use Atfnchment A) 

Regional Regression Equations (use Allochment 8) 

liEd Precipitation/RunolfModel (use Altachmenf C) 

0 Other (spec~jy, allach backup cornpu~ations a n d  supporling data) 

I I 
Hydrologic Analysis form Form 3 Page 3 of 7 





ATTACHMENT 8 :  REGIONALRtGRtSSION EQUATIONS 

1. Bibliographical Reference: 

( A l h c h  a copy of lillepage, h b l e  ofconlenk, andperlinenlpages including equnlions.) 

12. Gaged o r  ungaged s t ream: 

3. Hydrologic region(s): 
Attach backup map. 

4. Provide parameters ,  values, and source ofdata used to defme parameters. 

5. Urbanized conditions calculations . . . . .  

FIS: Revi.4: 

@ Yes @ S o  0 Y No 

......................... ( 6  Percent ofwatershed urbanization 

Is the  watershed conLrolled? ............................... 0 Yes 0 No Yes No 

Comparison with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes ONO 0 Yes No 

l f t h e  answer  to 5,7, or 8 is yes, explain meLhodology in Comments. 

I l f d a d  is  not available, indicate by NIA. 

I Commenls  

Attach cornpubLion and supporting maps, delineating the watershed boundary and d ra inage  area divii-:s. 

Hydsolog~ l n a l j v r  Form Form ? Pagc 5 of 7 



ATTACHMEPITC: PREOPITATIOEM(UN0FF MODEL 

FIS: Revised - 
Method or model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c - F  

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J/ER -3. D 
Date: :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dz. A u ~  66 

Source of rainfall depth: /'doh4 ATLAS 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of rainfall distribution: SC-S T Y P E  n: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 b u k ~  . 
Areal adjustment to precipitation (%): ..................... . NwS $Y&o-JO 
Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  ,T-&w H . 
Loss rate method: (JREE~- Amiri- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source ofsoils information: sc'F_- 
Source ofland use information . . . . . . . . . . . . . . . . . . . . . . . .  - To>,, 04 L ~ I C L E / . : ~ C ~  

Channel routing method: .... .... . . .  ~ O J D ~ ~ L  b ~ r d  . . . . . . . . . . . . . . . . . . . .  
7 

Reservoirrouting: q Yes No Yes No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes 0 No O Y c s  No 

I f  yes, explain how baseflow was determined: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11. Snowmelt considerations: Yes q No 0 Yes hjl No 

112. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No €4 Yes NO I 
Ifyes, explain how calibration was performed C o m ~ ~ ? c ? i i  d ik&;/c;or L & - Y ~  b, 1 

3,. ' 3 1  ("6 

LC. >I.- I .  v.7 > R A I ~ & F  A-RF-A - - curves a u L  

. . . . . . . . . . . . . . .  13. Future land usecondition: ................................. ... 0 YCS fl NO 
If yes, explain why I 

NOTE: FEMA policy is to base floodingon existing condilions. 
l fdata  is not available, indicale by NIA. 

Attach precipitatiorJrunoff model, hydrologic rnodel schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 

Hydrologic Analysis Farm Folm 3 Pagc 6 of 7 



ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

A - 0 FLOW, - 2 ~ c ~ ; D r  

ne location for Confidence 1.imils Evaluation (describe locolion) 

Discharges for selected localion: 

Exceedance Probability FIS Revised 

10% (10-year) . . . . . . . . . . . . . . . . . . . .  cfs 

2% (50-year) . . . . . . . . . . . . . . . . . . . .  cfs 

1% (100-year) . . . . . . . . . . . . . . . . . . .  crs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  c Ts 

crs 

cfs 

cfs 

cfs 

1% (100-year) Flood Confidence intervals  

90% Confidence Interval: 5% limit cfs 

95% limit cfs 

I . SOB C o f i d e n c e  Interval: 25% limit cfs 

75% limit cfs 

If Lhe value of Lhe 100-year frequency flood in Lhe 
FIS is beyond Lhe 50% conlidence interval bu t  
within the  90% confidence interval,  does the 100-year 
water surface elevation change by 1.0 root or more? Yes IJ 90 

An example of confidence l imits analysis can be found in Appendix 9 of Bulletin 170. 

Attach Confidence Limits Analysis 

Hydrologic Analysts f o r m  f o r m 3  Page 7 of 7 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.MB BurdenNo 30670148 

RlVERlNE HYDRAULIC ANALYSIS FORM Exp,rer ~ u l y  31 1994 - 
I'UH1,IC HUKI)EN UISCLOSUHE NO'I'ICE 

lic reporting burdcn Tor th is  form i s  es l imaled Lo average  2 .25 hours per response. T h e  hurdcn es t imate  includes the 
c for reviewing ihstruclions, s ea rch ing  exis t ing  d a b  sources, ga ther ing a n d  mainta in ing the  ncedcd d a t a ,  a n c  

completing and reviewing the  form. Send comments  regarding Lhe accuracy of Lhe burden es t ima le  and any suggestions 
for reducing th i s  burden,  to: Inforn~al ion Collections Management,  Federal Emergency Managemenl  Agency, 500 C 
S l rcc t ,  S.W., Washington,  DC 20472; and to t h e  Oflice of Management  and Budget,  Paperwork Reduction Projec t (306i-  
0148). Washington.  DC 20503. " 

~ o m m u n i t y  Name: ~ ~ r i a r , m r a f e d  / % r L k o ~ s .  & ~ n . i y  /73t~n 2-f W~;k~Pburu 
II 

F l o o d i n g L u r c e :  M ? t t  ' E: % ~ L r ; 5 . 6 , i ~  UJQS I 
1Orw fuml for each flwdtng source) 

Project Name/ldentilier: !A)l~k@iA bgT /l&fl.?z F c o  09-79 - 
1. REACH TO B E  REVISED 

I 

I U ~ s t r e a m  limit: . Tf-atl o-- Z,Zbq  I 
I '  

-- - - I 
2. EFFECTIVE FIS 

I Nois tudicd 1 
B S t u d i e d  by approximate methods 

1)ownstrcam limit o f s tudy  *(I . ? P e a ' ?  frh &-A9 

Upstream l i m i l o l s t u d y ~  

a Studied by delailed methods 

t Downslream limit of s tudy ICS. X l r 3 ~  60-$5~ 
Upstream limit of study 7 M: 

[iP Floodwiy delineated 

Downstream limil  of Floodway 
(.. <. I I 

Upstream limitof Floodway 
1 I 

3. HYDRAULIC ANALYSIS - 
I W h y h y d r a u l i c  analysis d ine ren t  from t h a t  used lo develop the FIRM. (Check al l  lhol npp/y) 1 

0 Not studied in FIS 
1 %  

Improved hydrologicdatalanalysis. Explain: c( t3 10 q I L /,! S/S rDCP.& 1 L4 R.~..'T 
S ? h - ~ d n i ~ - A ( z & d  b d  h e  piLL: 7 c ~ ~ + ~ /  , bi 
IAa~I 'cmt r ,  &An+; 

Improved hy~rau l i eana lys i s .  ~ x d ~ a i n : ~ o ~ ~  5 d . G  6- WY& 4 k cat& LV 

fbfbqM MMCjCFV - * Y+ CT U C I L ~ L L Y  & s~~+eh&‘?x-A I -/bl 
k S&,3 d e b  
Flood control structure. Explain: 

dD Other .  Kxpldin. 

L 
f t M n F o r m 8 1 - 8 9 C . A U G 9 3  Riverine Hydraulic A n a l y ~ ~ s  Form Form4 Page 1 of  6 



3. RlVERlNE HYDRAULlCANALYSIS FORM 1 
Modeh Submined I 

Pull input and output  l ist ings along with lilcs on diskettefifauoilable) for each u f t h e  models l i s k d  below and 
summdry elthe sourcc o r  input p a r a m e k r s  used in the  models must be provided. T h e  s u m m a r y  must  include a 
comolete d e r ~ i p l i o n  o i a n y  changes made lrom model to modcl (e.g. duplicale effecliue model lo co r reckd  effective 
rnodpl). Only the Duplicate Effective and the Revised or  Post-Project Condit ions models mus t  be submitted.  See  
inslructions for directions on when other models may be required. Only t h e  100-year flood profile is required for 
SFllAs witha Zone A designation. For a reas  which do not have detailed flooding. a hydraulic modcl is not 
required; however HFE's may not be added to the revised FIRM. r 
0 Duplicate Effective Model Na tu ra l  Floodway 

Copies of the hydraulic analys is  used in the  effective FIS, referred to as t h e  
crfcctive models (lo-. 50-, loo-, a n d  500-year multi.pro/ile runs a n d  the  
floodway run) m u s t  be  obtained a n d  Ulen reproduced on t h e  requestor's 
equipment Lo produce t h e  duplicate effective model. 'This i s  required to 
assure tha t the  e rec t ive  model input data  h a s  been transferred correctly to 
Lhe requestor's equipment  and to assu re  t h a t  t h e  revised daka will be  
integrated into t h e  emective da ta  lo provide a cont inuous  FIS model  
upstrearnand downstream of the revised reach. 

fJ Corrected Erec t ive  Model Na tu ra l  Floodway - - 
The  corrected effective model is the  model tha t  corrects any errors t h a t  U U 

occur in thedupl icak ePective model, adds any additional cross sections to 
the du~ l i ca le  effective model, or  incorporates more detailed bpograph ic  
informulion than t h a t  used in the currenlly efreclive model. The corrected 
effective model mus t  poJ reflect any man-made physical changcs since ~ h c  
date  or  the efict ive model. An error  could be a technical er ror  in rhe  
modeling prwcdures, o r  a n y  construction in the floodplain tha t  wcur rcd  
prior lo the date of the  effective model but was not incorporated inlo thc 
efTective modcl. 

fJ Existing or  l'rc-Project Conditions Model 

The duolicatc cffectivc o r  corrected model is modified to producc t h e  
exisline or ore-proiect conditions model Lo reflect any modifications t h a t  
have occurred within t h e  floodplain since the d a k  o f the  eKective model b u l  
prior to ihe construction of the  project for which t h e  revision is b e i n g  
requested. Ii nu modification has occurred since the dale of the effective 
model, then this modcl would be identical to t h e  corrected cffcclive o r  
duolicate effective model. 

lbvised o r  Posl-15rojecl Conditions Model 

Xa tu ra l  Floodway 

Na tu ra l  Floodway 
n n u U 

T h e  exisline o r  prerproiect  conditions model (or duplicate efrective o r  
corrected rffeciiue model, as appropriate) i s  revised to reflect revised or post- 
project conditions. Th i s  model must incorporale any physical changes lu 
the floodplain since the  e rec t ive  modcl was produced a s  well a s  the effects 
of the project. When t h e  request is for proposed project this  model should 
reflect proposed conditions. 

B Other: Please  a t t a c h  a s h e e t  desc r ib ing  a l l  o t h e r  models o r  Na tu ra l  Floodway 1 
calculations submitted.  8 €?I 

Peu, P 4 ~ d e  I 
d / 5 q & L 3 - i L i 2  /@ode1 ( P r o i j o 5 ~  

I 
Roverine nydraulL Analyru, kwm t m m 4  Page 2 01 6 



4. MODEL PARAMETERS (horn rnodelvred torsvise 100.year wale, surface e l e v a l i m )  

I 
Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Attach diagram showing changes in 100-year discharge 

2. Explain how Lhc s tar t i  waLer surface elevations were determined I ~dah- 
a d ~ c e  e d e - i e r ~ ; n e c f  b %P. Si(04e- A r c s  
Id& d& 

Givc rangc of rriction loss coeficients (Manning's " N 7  Channel . . . . . . . .  0. D?= 
Overbanks ...... O,OLGS 

I f  friction loss coeficients a r e  different anywhere along the revised reach from those used to  develop the FIRM, 
give location, valuc used in  the effective PIS, and revised values and an explandtion a s  lo how the revised values 
were determined. 

1,ocation - FIS Rcviscd 

I 4 .  Ilescribe how thc cross section geometry data  were determined fe .g . , ] i r ld . survey ,  lopographic mop, ta1:t.n from 
sludy) and list cross sections tha t  were added. 

Rivcfone Hydraulic Analyu$ Folm Form4 Page 3 o f  6 



5.  Explain how reach lengths Tor channel and overbanks Here  determined:  
/̂ , ? A I L  rekcL ler?~-bs Uc>,re 7,:.za,cufp T / o A I ~ ~ / ~  1 

I I 
5.RE5ULTS(trom model usedm revise 100-yearwalersurfa<e elevations) 

I I I. Do the r e su lb  indicate: 1 
. . . . . . . . . . . . . . . . . .  a. Water surface elevations higher than end points ofcross  sections? Yes @ No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes B No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

........................... . . . . . . . . . . . . . .  I d. Other unique si tuations .,. B y e s  No trt. yes, I i%iL:;; ~ q 2 0 r r  1 +o.cid~ I 
I l ryes Lo any o l t h c  above. a t tach a n  explanation tha t  discusses the s i tua t ion and how it is prcscnlcd on the 

profiles, tables, and maps. I 
. . . . . . .  2. What  is the maximum change in encrgy gradient between cioss-sections? 

.......................................... SpeciTy location 

. . . . . . . . . . . . . . . . . . . .  3. Whal  is the disLance between the cross-sections in 2 e b v e ?  Ibo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify loeation 

. . . . . . . . . . . . . . . . . . . . . . . .  4. What is the maximum distance bctwcen cross-sections? 7 60 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location D/  t 

5. Floodway determination 

a.What is the  maximum surcharge  allowed by the c o n m u n i l y  or SLaLe? . . . . . . . . .  / !-oat 

.................. b. What is the maximum surcharge  Tor the revised conditions? 0, 
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s* 0. 

c. What is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /3.3 
Specify location ............................................................ 0.2 3 3  

I Explain: I 

I d. Are there any ncgealive s ~ r r c h a r g e  va luesa t  any cross-seclion a YCS No 

IT yes, the floodway may need Lo widen. If it is not widened, please cxplain and indicate the niaximum ncpative 

RIrerine Hydraulic Analysis Form Form d Page 4 a1 6 



5. RESULTS (Cml'd) 

I I 

t IS the d ischarge  value used todelermine the  floodway anywhere different from t h a t  used Lo d e t e r m i n e  t h e  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  natura l  100-year flood elevalions? Yes  No 

I If Yes, explain:  I 

. . . . . . . . . . . . . . . . . . . . . . .  17. DO 100-year wa te r  surface elevations increase a t  a n y  location? Yes NO I 
lTyes, please a t t ach  a list of the  locations where t h e  increases occur, s ta te  whether  o r  not t h e  increases  a r e  located 
on the requestor 's  property, and provide a n  explanation of the  reason for the increases. 

/ /A  - d2u flo& 

I Please  a t tach a completed comparison table entilled: W a t e r  Surface Elevation Check (See page 6) I 
I 

6. REVISED FlRhUFBFM AND FLOOD PROFILES 

I 
A The  revised water surface elevalions l ie into those computed by the effective FIS Model ( l o - ,  50-, loo-, and500- 

year), downslream of  the  projectatcross-seclion /YA within r ee land  upsl ream of the 

projecl a t  cross section within feel. 

13. The  revised floodway elevations t ic into those computed by the erec t ive  FIS model, dowstream of the  projecl a t  

cross section h/A within feel  and upslream of Lhe project a 1  cross section 

within //A feel. 

C. Attach profiles, a t  t h e  same vertical and horizontal scale a s  the profilcs in the cffective FIS report ,  showing 
s t r eam bed a n d  profi lcsofall  floods sludied (withoulcncroachrnent). Also, label al l  cross sections,  road crossings 
( including low chord and top.of-road data),  culverts, tributaries,corporate l imits,  and s tudy limits. I fchannel  
distance h a s  changed, thc stat ioning should be revised for all profile sheets. 

Attach a Floodway 1 )ahTab le  showing data  for each cross section listed in the  published Floodway 1)ataTable in 
thc VIS report. 

I I'rlrcccd to I t i v e r i ~ ~ c / C o a s t a I  Mapping Form I 
Riverme Hydraulic Andlyrlr  Form Form 4 Page 5 of 6 





a UAY DATA, WASH E: WOCKIWCBIRD WASH 

PROFILE NO. 2 

- . . . - . - FLMOWAY - - - - - - -  WATER SURFACE ELEVATION 

SlATlON WIDTH S E C T I W  MEAN WITH U I T H W T  DIFFERENCE 
AREA VELOCITY FLMOVAY FLMOUAY 



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l . C  

T h i s  wa te rcourse  i s l o c a t e d  i n  a  mountainous area. I t  i s  common f o r  t h i s  
wa te rcourse  t o  f l o w  i n  s u b c r i t i c a l ,  s u p e r c r i t i c a l ,  and t r a n s i t i o n a l  f l o w  
regimes. The s u b c r i t i c a l  p r o f i l e  has been used t o  d e l i n e a t e  t h e  100 y e a r  
f l o o d p l a i n  and p r e p a r e  maps, t a b l e s ,  e t c .  



Town of Wickenburg (CID 040056) and Unincorporated Maricopa County (CID 040037) 
Arizona. . 

November 1992. 

Black & Veatch (PN 17676) / Coe & Van Loo (JN 1197) for the Flood Control District of 
Maricopa County (Contract FCD 89-79). 

Mockingbird Wash (Wash E) 

Reference Report Section 4.5. Special Problems Report (Appendix 1.1) 

PREPARER: Black & Veatch. 

LOCATIONISPECIAL PROBLEM DESCRIPTION: 

MOCKINGBIRD WASH AT ROUE 93 (WASH E) 

MAP SHEET 18 

Structures at State Route 93 and Mockingbird Wash (Wash E). Affected area is shown on 
sheet 18. The HEC-2 model pertaining to the wash is WASHE.* on the ETRIBS diskette. 
The complexity of physical conditions is not represented well by the HEC-2 model. Manual 
calculations are attached. 

The State Route 93 structures over Mockingbird Wash will not carry the 3459 cfs 100-year 
flood peak flow. There are separate structures for the eastbound and westbound lanes. The 
eastbound structure is a 4-10x8~56 ft reinforced concrete box culvert. The effective height 
is 5 ft, as there is approximately 3 ft  of sediment. The westbound structure is a 2-20 ft  span 
reinforced concrete bridge with an effective height of 3.5 ft. The structures are separated 
by 50 ft of open channel. The top-of-road elevation of the two structures is virtually 
identical. 

As expected, the initial attempts at representing the structures within the model using special 
bridge and special culvert methods resulted in numerous error messages and unreasonable 
results. Manual calculations use basic weir and orifice equations to calculate the water 
surface elevation just upstream of the highway. Elevations at the bridge sections and 
sections immediately upstream are entered into the HEC-2 model using the X5 card. 



B L A C K  & 
VEATCH Owner ADMS Cornpuled By c~fi 
ENGINEERS- plant Unit Date 

ARCHITECTS 
~rojeet NO. /7C7c File No. Checked By 

/e/l Title K- ,= Date 

,- 

Y-/o',y5' 2& A ;  9fl7 

, 
,< -53 1.73 
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0 / + h / w - s , 5  
T!Sc, = m-I//s 

-. II 11 ;10- . 

5 6 5 = 5 &  3 % 3 =  3 5 , 2 ( h )  

- 
REVISED.SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED. 
A N n  n A T E D  B Y  THE RESPONSIBLE INDIVIDUAL. 

- 



BLACK & 
VEATCH Owner Computed By T-W 
ENGINEERS plant Unlt Date '///5 19% 

~ r o j e c t  NO 176 7Q F ~ l e  No ~ Checked By 
WASH G Date 19 - 
E-7 ZU/. '&D - - z ~ + , ~ ~ - + , ~ ~ ,  Page zZ o f - 2 5 Z l  

REVISED, SUPERSEDED,AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED, 
Ahln n A T F n  R V T H F  RFSPONSIBLE IND IV IDUAL 



B L A C K  & 
V E A T C H  Owner Computed By T4fl 
ENGINEERS plant Unit 

Am T,tle project NO 76 7L 
Date / / / / 9  1 g q /  

F ~ l e  No 

M.ts/l d 
Checked By 

Date 19 - 
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~ C T J  REVISED. SUPERSEDED, AND VOID CALCULATIONS MUST B E  CLEARLY IDENTIFIED, INITIALED, 
ndTFn R V T H F  RFSPONS18LE INDIVIDUAL 



BLACK & 
V E A T C H  Owner ~ , / c K u ? ~  ? C  Computed By 
ENGINEERS plant Unit Dale /;I* 19% a Am T,tle project NO I 7CC7~ F ~ l e  No Checked By 

// IAS/-~ z - Date 

Z k  d -  _5iRucrz>zr Pa,. ~& of 3 
'OETEPWNVC KO - L. / / r& UOTLFT-  C ~ N T P O L  # G/.G,Rv 

5,h.J~ &TZFT 5 0 % / 4 ~ ? 6 ~ * >  

S F  TrJ= d c + f i f < b  ' d c =  &,/A- 
7 W =  (9~0.7' 

REVISED SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED, 
ahtn n a i ~ n  R Y  THE RESPONSIBLE INDIVIDUAL. 

- - -- 



BLACK & 
VEATCH owner 4 0 ~ ~ ~  Computed By X& 
ENGINEERS plant Unlt  ale ~ 4 1 9 %  
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Prolect NO ! 7676 ~ $ 1 ~  N O  - Checked BY 

Dale 

#F/? /.ehK=Hf 
19 

&ST 530 u r  ID Page J of B 

7st- / ciq* 
*- 

1 L 

REVISED SUPERSEDED AND VOID  CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED. ... - ,,;,, , " T Y C  Dc'<Dnh,~,.$ F ,Nn$"ln(,*L 
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REVISED,SVPERSEDED,AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED. 
nND DATED BY THE RESPONSIBLE INDIVIDUAL. 

~ ~ 



BLACK & m A 5  Computed By 
VEATCH Owner 

ENGINEERS plant Unl1 Date ///a 19 CT/ 
Ftle No 

* s  
Checked By Project No 
Date 19 

#&ST ~ J & K  LT&GT//J page 7 of -.-EL- 

/ 7435 / 2  3 8  
., -- 
, . 

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

REVISED, SVPERSEDED,AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED. 
AND DATED BY T H E  RESPONSIBLE INDIVIDUAL. 



BLACK & /f4s Cornpuled By 
VEATCH Owner 
ENGINEERS plant Unlt 

s!z4!&L 
D ~ ! ~  + 19 . Am Project No Fde NO Checked By 

4 Date 19 - 
//,~s-r & < , ~ b  Page L of A 
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lrilny o l t h c  ilcnls aboveare marked noor NIA, plensc explain: No 7one A , 500- 4esr , of 

c / o n  r - e ~ , ' ~ e d  a p  de /,.col.d. ~e vik.2 ~ ~ o - ~ ~ e a r  f/oc+/AJ 

a 
RIVERINUCOASTAL WPPING FORM 

, FloodingSource: I\/I~&IMcLI'~$ ~/ccsI\ ; 

project ~ ~ m e ~ l d n t i e r : ~ n  bu fa AbMS FCD 87-77 

f;c l J o  ef&ct(t've flussayompe Rider  p/oodp/q;q. 

What  is Lhc iourcc and dnlc oClhc updulcd to&raphic ininrm~tion (srampld: ifl~ophorn mops. J u  198.5; field 
su,.M~? i979,beechpmfi IesS June I9 l l , e / c . i?  h : J.1. l99i  & . Oaf 1990 c W ~ .  M a f s  tW+ 

a 

What  is tho sculc and conluur inlerval o l t h c  rollowingworkmilps? 
a. I~:Nwtlvc FIS ~ r i  knowrl acalo knowv Contour intcrvul 
b. Rcvixion Koquest / I t  =. 200' scule .- Conlour inLcrvd i 

1. MAPPING CUANGES 
4 

I .  I\ wpographic work map o ~ s u i l a b i c  acalc, conLour inlerval, and planimetric dclinition m u a l k  ~ u b m i t t c d  showing 
(indicuir NlA when nvl applicable): 

Included 

A. Revived nppruximale 100-year floodplain boundaries(7aneA) . . . . . . . . . . . .  Yes No NIA 
................ U. Rcviyed dcksiled 100- und 500-year floodplain boundaries Ycs 0 No fJ NIA 

C. Kcvisad i00.yvar floodway botindaries ................................. 8 Yes 0 No XlA 
O. Loeation and nlignmenL ofal l  cross sections used in the revised 

hydraulic model with s ls t ioningcostrol  indicated ....................... 66 Ycn No NIA 
.......................... 

....................................... 
E. S t reum ulignmenlr,  road and durn al ignrncnb @ YCY 0 No N/A 
F. CurrcntcommuniLy boundaries €3 Yes No 0 NIA 
C. ElTccrivc 100-and 600-year floodplain and 100.yaar iloedway 

. . boundaries rrom ~ h o  FIR?vl/FBFM rcduccd o r  enlarged to the 
.................................... ~ c a l c o r t h o  topographic work map 0 YES a ?In jig N l A  

11. T-between the w a n d  revised 100-and 500-year 
noodplains a n d  1 OO.ycur floodway Lwundarics . . . . . . . . . . . . . . . . . . . . . . . . . .  a YCS CI NO EI NIA 

1. 'rhc rcqucsbr ' r  properly boundaricsand corninunity earcmenl* . . . . . . . . . .  O Ycu Nu a31 N/A 
. . . . . . . . . . . . .  J. T h e  ~ i g n ~ d  ccrlifisalion o r a  reg i sbred  proressiooal engineer Yes 0 No a KIA 

K.  1,ocation and tlescriplion of refercnco marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yea Nu NlA 
. . . . . . . . . . . . . . . . . . . . . . . . . .  I.. Verlical dulu,n(example: NCVD, NAVl)ek.l Ycr 0 No NlA 

M. CossUl tonedrs igna l lons  tie inlu adjvccnlureas not beingrevised . . . . . .  0 Ye* 0 Nu i3 N l h  
N. I w a l i o n  a n d  ulignlnent of all conslal Lrlrnsecls; used lo rcvivc Lhc 

cuastul unalyrcr  ..................................................... 0 Ycu No IXI NIA 

tiO'l'E: Ilcviscd topographic inlormalion musl k of cqr~ul or grc;lLor dotuil. I <, 
AtLuch a n  annolulcd l Z l f 1 . M  and P n P M  a1 Lhc sculc or the cf icl ivc I'Il1.M and  b'lIl.'!d showing ~ h c  rcvinvd 100.ycu1. 
2nd 500-ycur fluodpiuins und rhc 100-ycar floudway boundnrics und haw Lhcy Lic inlu Lhusc shown on Lhc clTcclivc 
I#'IKM and IzHI.'M duwnulrenm and upstreurn orthe rcvisiun ur itdjucc1iL111 Lllc urcn uTrcvisiun fur cuastni ~ t l ld ics .  

ALluch nddilionul pugcr i f  ncedcd. 



1. MAPPING MANGES (Confa7 

\ 

, Flood Roundaries and 100-year water surface elevations. 

Has the 100-year floodplain been s h i b d  or increasedor the 100-year water su fake elevation increased a t  my 
location on property other than the requestor'sor community's? a Yes d N o  

Ifyes, please give the loenlion of shinor increase and an expltmmtion for the increase. 

a.  Iiavo the a k t e d  property owners been notifiedofthis shihor increase and the eRecl il will havs on their 

praperty? ..................... .. ............................. Q Ye @.No I 
Ifyes, please *Ltach lstters imm these property ownem $&ling they havs noqbjeelions to the revised flood 
boundaries i f a  LOMR is being requeshd. 

b. What Is the numberoflnsurable structures that will be impacted by thls nhinor increase? I 
Have Lhe floodway boundaries s h i m  or increased a1 any loenlion compared Lo those shownon lhe elfeclive 

' 

FBFM or FIRM? ......................................................... Yes No 

Iryes, explain: 

If a V- zone has been designalcd, has it been delineated to extend landward Lo Lhe heel of the primary frontal 
duna? Y s  BNu 

If no, explain: 

hl A .,..-, .*..", .".- 

Manual ordigilal mapsubmirrion: 

63 Manual 

0 Digitul 

I)igibal map subn~isvions may be uscd lo update digiLal FIRMS (DFIRMs). Por upduling DFIRMs. these 
~ubmissionlc must ha cuordintilcd with 12EMA I!eadqusrtut a$ lar in advunec of vubmissfon aj pcssible. 



1. h e  I is: ~ x i s ~ i n g .  Proposed N A 

2. l I ss  fill beedwill be placed in the regulatory floodway? ............... .*. . . . . .  0 Yes pa No 
I f  yes, please atcachcompleled Riverin* Ilydraulic Analysis Form.. 

S, l ias fill beem'will be placed in floodway Iringe(area belweenlhefiodway 
a n d  100-yearfiodplain borndaries)? ................................. .: . . .  Yes No 

Ifyes, then complek A, B, C, and D below. 

A. Aro fill ylopev for granular materiarla: steeper than one vertiarl 
on one-and-one-half boriwnkl? .......................... ;. . . . . . . . . . . .  Yes a No 

Ifyes,justify steeper slopes 

B. Is adequate erosion prolec:ion providcd Tor fill slopes expsed to moving n o d  walers? (Slopes erpotedlo 
flows with velocities ofup loSreelper second(@s) during the 100-yearflwd musl,afa minimum, be 
flrokcted by a cover ofgrass. IJ~WJ, weed*, or slmllar vegeta!ion; s l o p s  uxpsed lo flows with uelocilies 
greoler fhon  5 ips during the ir%year/bod musl, d a minimum, be protecred by stone or  rpck riprup,) 

.................................................................... Yes No 

If no, describe erosion proki ion ~rovided 

C. Ilas all fill placed in revised TOO-yoar flocdplnio been compacted to 95 percent oflhc maximum density 
obtainable with the Standard Procmr Test Method or aecepkble equivalent method? 0 Yes 0 No 

D. Can structures conceivably be consLrucled on the fi l l  a t  any time in tbe future? U Yes 0 NO 

Ifyes, prwide certificatioo oCfiI1 compaclion (item C. &ve) by the community's NFlP permit ofi~i-al ,  a 
register& pmferslonal englneer, or an accredited soils engineer. 

4. tias fill been/will be placed in a V-zone? Yes rn NO 

Ifye%, is the f i l l  pc6Lectcd rrom erosion by a flood control structure wch a* u rcvclmenl or 
seawall? YLS O NO 

If yes, attach the coastal structures form. 

h 

1 





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

Csmmunity  Name: 

F!ooding Source: E i d  k 

project Nmef lden t i f i e r  LJicYenburc~ ADMS FcO 89-77 
I .  1DENTlFER 

I. Name of roadway, railroad, ee . :  h 3 Y 60-89 
2. [,ocation oibr:dgelculvert a long flooding source (in terms ofs t ream disrancc or cross-scckion identifier): 

~ f a C , . i ~  &@3A \S$ef ,br l  0,311 
3. This revision reflects (check one of {he following): 

#New b r i d ~ d c u l v e n  no; modeled in Lhe FIS 

a Xodified br idqdculver t  previously modeled in  the FIS 

0 New analysisofbr idgdculver t  previously modeled in the FIS 

(Explain why new a ~ l ~ s i s  was performed) 7 e a ~ 5  @ulc?/v~;s d~ 
rn a hr, 2w. 

2. BACKGROUND 

r 

Provide the following information a b u t  the structure: 

1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concre'r box culvert; three 30-root span bridge 
with 2 rows of two3- foot d iameter  circular piers; 40-foot wide ogcc shape spillway) 

' 

2. Entrance geornclry of culverUlype ofbridge opening (e.g. 30 '- 75'wing walls with square tooedgc, sloping 
ernbankmenLs and ver(.ical abutmen&) 

3.  t lydraul ic  model uscd to analyze the structure (e.2.. HKC-2 Girh specLl bridge rr~ulinr.  WSPKO; IIYH) f l b w d  
W C -  2 41, ,,&&LA S&al P m b b  k b  a* 

1IdiITcrerlt:hnn hydraulicanalysis lor the floodingsourcc. justify why the hydraulic analysis used Tor the 
flooding source could no1 analyze the  structure(sl. (Allach jurli/icalion) 

L 

>ole: If a n y  items d o  not apply to  s u b m i t t e d  hydrau l i c  analysis.  indicate  by X I A  
n fnrm Der nawlrevised b r idge /cu lver t  

I i 



-2_ 

I .  -ke::- +-$e 
" ' :#or :  .!evaT: .On, invert eievatjon, Wdcrurs bgs$er  wit;, A, - e :Dad prorile. k o  

J and minimum top oiroad ejev..ti,, W n  at 3 minimum, low 
, 



Anach plans of  the structure (s) certified by a registered Profersional Engineer. 

Culvert lcngth or bridge width fR) 

Calculated culvertmridge area (k') 
by the hydraulic model, ifapplicable 

'rotdl culverfiridge area (n') 

e' 
sc;lgr<ulven form form 7 Pape 3 of 6 



I Klevallons Above Whit:: Flow is Effective Tor Overbanks 

Upstream ,k:e 

Downstrear. facr 

I Minimum TOO O; ?:.ad Ele\.ation 

Upstream fzse 

Downsrreac l a c  

Right Overbank 

Kight Overbank 

I Upstream fzce 

Downstreaz l a c  

Discharee 
Amount  oif low 

throughfover 
the slruclu:? (s: ;c.'s) 

Low I.'low Pressure Flow 

'rhc maxirn"rn d e p ~ h  d 
flow over ~ 5 e  riz2*.aylrailroad (R.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Weir length (R.) ....................... .... . . . .  .. ..................... 

TOP Widths 

I Upstream face 

DownstTea-7 fz.z 

Floodplain 

Too Widths 

Erective Flow 

- - 

EIieciive and 
IndecGve Flow 

Upstream 5ce  

Downs:rearn r .ce  



3.AHALYSlS (tont'd) 

l a s s  C o e f i c i e n b  

Entrance loss coeITtcient 

Manning's "n" value assigned La the slruclure(s)  

Friction loss coefficient through s t ructure  (s) 

Other loss coefficients (e.g.. bend 

manhole, etc.) 

T o b l  loss coellicienl 

Weir coef ic ienl  

Pier coefficient 

Contraction loss coefficient 

Expansion loss coeficienl 

- 
4. Sf DIMCHT TRANSPORT COHSIOfRATIONS 

1. A. 1s there any  indication lrom historical records Lhsl sediment t r anspor t  (including scour a n d  deposition) can  
d e c t  the  1 0 0 - ~ e a r  water surface elevations? ............................. 0 Yes 0 No 

8 Based on the  conditions (such as  geomorphology, vegetaliue cover o n d  deuelopmenl ofrhe w a l e r s h e d a n d  s l r eam 
bed, a n d  bank conditions), is there a potential for debris  and sediment  vansport(inc1uding scour  a n d  
&position) to aiTect Lhe 100-year water  surface elevations andlor conveyance capacity th rough  t h e  
bridgcJculvert? ....................................................... Ycs 0 No 

.. l l t h e  answer b either 1A or l B  is yes: ' 

A. What  is the estimated sedirnent(hed malerial)  load? 
cis (ofloch gradofion curve) 

Explain method used b estimate t h c  sediment  t r anspor t  and the depth oiscour and lo r  

10 ~ r ? a  1 ~ S I S ,  
/ 

B. Will sedimcntaccurnulatc anywhcrc through Lhc b r i d g c / c u l v c r Q ~  Yes 0 No 

ifyes, explain thc impact on the convcydncc capacity through the 

bridge/culverl? 

S . F l 0 0 0 W A Y  ANALYSIS 

Erpldin  rncthod orbridgc cncrodchmcnl 

!l?adwoy run)  

E r t d g d u l v e r t  Form form 7 Page 5 01 6 



5. FLOODWAY ANALYSIS (Qnt'd) 

I Comments (exphinany unusual silimlioru): 1 "  

I 
L I 

At tach analysis. 



* HEC-2 WATER SURFACE PROFILES t 

" * 
May 1991 t 

" 
JN DATE D6JUL92 TIME 16:03:31 

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 

X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

................................. 
* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 . (916) 756-1104 

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



PAGE 1 

T H I S  RUN EXECUTED 0 6 J U L 9 2  16:03:31 *.... **l*t*tt*t*******"~*~**"*"~~*.** 
HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2; Hay 1991 
..................................... 

T 1 WICKENBURG ADMS - CONTRACT FCD 89-79 
T 2  BLACK & VEATCH PN 17676 COE & VAN L W  JN 1 1 9 7 - 0 2  

T 3  WASH E: MOCKINGBIRD WASH ( F I L E  UASHE.DAT) 

J1 ICHECK INQ N I N V  l D l R  STRT METRIC HVINS 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 

J 3  VARIABLE CODES FOR SUMMARY P R I N T W T  

QT 2 3 4 5 9  3 4 5 9  

CONFLUENCE OF UASH E: MOCKINGBIRD UASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

TU (HASSAYAMPA RlVER M I L E  48.85) 

TV (HASSAYAMPA RIVER M l L E  48.95) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLWOWAY F L W O  INSURANCE 

STUDY, MARICOPA COUNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

ASSOCIATES UNDER CONTRACT NO. EMU-88-C-2603. 

SWSE DETERMINED BY SLOPE AREA METHW 

X3 RECORD: CONTAIN FLOW BETWEEN LEVEES 

a WSEL FQ 

1984.98 

I BU CHNlM ITRACE 

1 5  
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ET 9.1 
DOWNSTREAM FACE: 4 - 10' X 8' RCB (-3' SEDIMENT) 

X5 RECORD: WATER SURFACE ELEVATION DETERMINED 

F R W  MANUAL CULVERT ANALYSIS 

NOTE: EB LANE CENTERLINE SECTION WAS USED 

TO CREATE THE DS AND US FACE SECTION 

0.283 31 978.73 1021.28 225 225 

10 
2 1990.7 1990.7 

1998.4 144. 1997.6 273. 1997.2 420. 
1995.7 675. 1994.1 775. 1993.6 840. 
1993.9 943. 1993.6 977. 1993.6 978.72 
1984.6 1021.28 1993.6 1021.29 1993.6 1044. 

1994.3 1325. 1994.9 1403. 1995.1 1491. 
1996.1 1781. 1996.5 1808. 1996.7 1839. 

1997.3 1984. 

SC 4.020 0.40 2.8 0 5 10 

ET 9.1 
UPSTREAM FACE: 4 - 10' X 8' RCB (-3' SEDIMENT) 

X5 RECORD: WATER SURFACE ELEVATION DETERMINED 

F R W  MANUAL CULVERT ANALYSIS 

NOTE:, E B  LANE CENTERLINE SECTION WAS USED 

TO CREATE THE DS AND US FACE SECTION 

31 978.73 1021.28 56.5 
2 1990.6 1993.6 
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ET 9.1 9.1 
D l V l D E D  HIGHWAY: MEDIAN SECTION 

X5 RECORD: UATER SURFACE ELEVATION DETERMINED 

FRDM MANULA CULVERT ANALYSIS 

0.299 36 978 1027 25 
10 
2 1994.3 1994.3 

1995.3 694. 1994.6 727. 1992.4 
1992.9 912. 1992.7 932. 1992.1 
1988.8 970. 1987.6 974. 1987.0 

1986.3 995. 1986.0 1000. 1986.5 
1987.9 1031. 1989.8 1036. 1990.6 
1991.3 1242. 1991.6 1302. 1991.4 
1992.4 1431. 1992.9 1452. 1993.6 

1996 1705 

NC 0.045 0.045 0.020 0.6 0.8 
ET 9.1 

DOUNSTREAM FACE: 2 - 20' SPAN R.C. BRIDGE 

X5 RECORD: UATER SURFACE ELEVATION DETERMINED 

FRDM MANUAL CULVERT ANALYSIS 

NOTE: UB LANE CENTERLINE SECTION UAS USED 

TO CREATE THE OS AND US FACE SECTION 

, 27 979.25 1020.75 25 

ET 9.1 
SB 1.25 1.78 2.8 0 41.5 

UPSTREAM FACE: 2 - 20' SPAN R.C. BRIDGE 

X5 RECORD: UATER SURFACE ELEVATION DETERMINED 

FROM MANUAL CULVERT ANALYSIS 

NOTE: UB LANE CENTERLINE SECTION WAS USED 

TO CREATE THE DS AND US FACE SECTION 

X l  0.311 27 979.25 1020.75 41.5 
X2 1 1990.3 1993.2 
X3 10 
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NC 0.045 0.045 0.030 0.6 0.8 

ET 5.1 9.1 839. 1161. 

ET RECORO: ET STATIONS 839.0 & 1161.0 
SATISFY 1 TO 1 FLOU CONTRACTION 

MAPPED FLOODPLAIN TO CVSEL 

0.045 0.030 0.1 0.3 
5.1 9.1 852. 1063. 

RECORO: STA 852. 8 1063. ELIMINATE INEFFECTIVE 
FLW AREAS I N  OVERBANKS 

MAPPED FLOMPLAIN TO CUSEL 
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9 7 0 .  1 0 3 2 .  

ET RECORD: STA 9 7 0 .  & 1 0 3 2 .  ELIMINATE INEFFECTIVE 
FLW AREAS I N  OVERBANKS 

MAPPED FLOOOPLAIN TO CUSEL 
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a = 2167 cfs:  

1.012 25 
FROM HEC- 

989 

2089.8 
2077.4 
2076.2 
2072.4 
2085.7 

9.1 
993 

2095.7 
2085.0 
2087.4 
2086.9 
2087.3 

9.1 
989 

2114.4 
2099.9 
2099.7 
2104.0 
2112.2 
2116.2 

9.1 
967 

2132.6 
2108.8 
2108.3 
2107.1 

9.1 
978 

2156.0 
2139.2 
2131.9 
2124.8 
2123.0 
2125.5 
2145.1 

9 .1  
998 

2142.4 
2136.3 
2160.3 
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1011.54 

990. 
1009. 
1020. 

1017.90 

987. 
998. 

1011. 
1040. 

1026.21 

977. 
997. 

1016. 

1047.30 

865. 
926. 
967. 
989. 

1016. 
1053. 
1081. 

1467.31 

944. 
971. 

1000. 
1045. 
1082. 
1171. 
1308. 
1414. 
1541. 
1584. 
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1081.47 

677. 
715. 
790. 
940. 

1023. 
1096. 

1098.30 

781. 
806. 
831. 
903. 

1005.2 
1072. 
1105. 

1051.78 

885. 
936. 
969. 

1000. 
1061. 

1068.19 

953. 
1004. 
1031. 
1067. 
1102. 

1023.76 

843. 
893. 
959. 
971. 
988. 

1010. 



m 0 = 1056 cfs: 
0.929 39 

OT 2 71 1 
ET 

0 = 711 cfs: 
X1 1.003 34 
X3 10 
GR 2083.9 772. 
GR 2080.8 818. 
GR 2080.3 840. 
GR 2068.2 970. 
GR 2067.9 1000. 
GR 2068.6 1037. 
GR 2069.5 1070. 

71 1 
9.1 

FROM HEC-1 (E10) 
995 1006 

PAGE 10 

1088.01 

982. 
1015. 
1062. 
1087. 
1100. 

1355.39 

929. 
961. 

1000. 
1033. 
1171. 
1299. 
1353. 
1487. 

1066.06 

653. 
724. 
780. 
897. 

1000. 
1093. 
1177. 

1062.56 

813. 
839. 
935. 
995. 

1021. 
1060. 
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CNO DEPTH CWSEL CRlUS USELK EG 6 .LOB 
HV HL OLOSS L-BANK ELEV 

OCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

CCHV= . I 0 0  CEHV= . 3 0 0  

'SECNO .241 

3 4 7 0  ENCROACHMENT STATIONS= 921.0  1017.0 TYPE= 1 TARGET= 96.000 

ELENCL= 1986.80  ELENCR- 1986.30  

CONFLUENCE OF WASH E: MOCKlNGBlRD WASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

TU (HASSAYAMPA RIVER M I L E  48.85) 

TV (HASSAYAMPA RlVER M I L E  48.95) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RlVER FLOODWAY FLOOD INSURANCE 

STUDY, MARICOPA COUNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

ASSOCIATES UNDER CONTRACT NO. EMU-88-C-2603. 

SUSE DETERMINED BY SLOPE AREA METHOO 

X 3  RECORD: CONTAIN FLOU BETUEEN LEVEES 

F L W  DISTRIBUTION FOR SECNO- .24 CWSEL= 1 9 8 4 . 9 8  

STA= 932.  938.  9 4 2 .  960.  1000. 1003. 1016. 1017. 

PER a =  .4 1.7 16.3 68.3 3.0 10.3 .I 
AREA= 5 . 0  10 .5  71.6 1 8 2 . 7  12.7 47.8 1.2 

VEL- 2 . 7  5.6 7.9 1 2 . 9  8.2 7.5 1.5 
DEPTH- .8 2.6 4.0 4 . 6  4.2 3 .7  1.6 

PAGE 1 2  



CNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
RCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'SECNO .283 
UATER EL=X5 CARD= 1990.700 

3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1993.60 ELREA- 1993.60 

DOUNSTREAM FACE: 4 - 10' X 8' RCB (-3' SEDIMENT) 

X5 RECORD: WATER SURFACE ELEVATION DETERMINED 
FROM MANUAL CULVERT ANALYSIS 

NOTE: EB LANE CENTERLINE SECTION UAS USED 
TO CREATE THE DS AND US FACE SECTION 

.283 6.10 1990.70 1990.48 .OO 1993.46 2.76 1.06 .82 1984.60 

3459.0 .O 3459.0 .O .O 259.6 .O 1.5 .3 1984.60 

.OO .OD 13.33 .OO .OOO .020 .OD0 .DO0 1984.60 978.73 

.OD2886 225. 225. 225. 0 18 0 .OO 42.55 1021.28 

0 DISTRIBUTION FOR SECNOz .28 CWSEL= 1990.70 

STA= 979. 1021. 

PER P= 100.0 

AREA- 259.6 

VEL= 13.3 

DEPTH- 6.1 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

4 .020 .40 2.80 .OO 5.00 10.00 56.50 8 1 1985.60 1984.60 

CHART 8 - BOX CULVERT W I T H  FLARED UINGWALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - WINGUALLS FLARED 30 TO 75 DEGREES 

5130, EGlC= 2001.12..MAY BE 703 LARGE I F  INLET CONTROLS. 

*SECNO ,294 

WATER EL=X5 CARDS 1993.900 

3301 HV CHANGED MORE THAN HVlNS 

UPSTREAM FACE: 4 - 10' X 8' RCB (-3' SEDIMENT) 

X5 RECORD: UATER SURFACE ELEVATION DETERMINED 



0 FROM MANUAL CULVERT ANALYSIS 

NOTE: EB LANE CENTERLINE SECTION WAS USED 
TO CREATE THE DS AND US FACE SECTION 

.294 8.30 1993.90 1991.49 .OO 1995.36 1.46 .09 .24 1985.60 
3459.0 16.8 3435.5 6.7 40.3 353.2 18.7 2.0 .6 1985.60 

.01 .42 9.73 .36 .045 .020 .045 ,000 1985.60 800.99 
.001020 57. 57. 57. 0 8 0 .OO 322.01 1123.00 

FLOU DlSTRlDUTlON FOR SECNO- .29 CUSEL- 1993.90 

STA= 801. 840. 873. 929. 943. 977. 979. 1021. 1044. 1123. 
PER Q= .1 .1 .2 .O .O .O 99.3 .1 .1 
AREA= 5.9 9.9 16.8 2.1 5.1 .6 353.2 6.8 11.9 
VEL= .3 .5 .5 .3 .3 .4 9.7 .5 .3 

DEPTH= .2 .3 .3 .2 .2 .3 8.3 .3 .2 

CCHV= .600 CEHV- .800 

*SECNO ,299 
UATER EL=X5 CARD- 1994.300 

3470 ENCROACHMENT STATIONS- 973.0 1028.0 TYPE= 1 TARGET= 55.000 
DIVIDED HIGHWAY: MEDIAN SECTION 

X5 RECORD: WATER SURFACE ELEVATION DETERMINED 

,299 
FROM MANULA CULVERT ANALYSIS 

8.30 1994.30 1991.68 .OO 1995.45 1.14 .02 .19 1987.00 
3459.0 105.8 3346.6 6.6 34.6 384.1 7.3 2.2 .7 1986.90 

.01 3 .'06 8.71 .91 .045 .020 .045 .OOO 1986.00 973.00 
.000884 25. 25. 25. 0 14 0 .OO 55.00 1028.00 

FLMI DISTRIBUTION FOR SECNO= .30 CUSEL= 1994.30 

STA= 973. 974. 978. 1027. 1028. 
PER a= .2 2.9 96.8 .2 
AREA= 6.6 28.0 384.1 7.3 
VEL- .9 3.6 8.7 .9 

DEPTH= 6.6 7.0 7.8 7.3 

CCHV- .600 CEHV= .a00 
'SECNO .303 
UATER EL=X5 CARD= 1994.300 

OOUNSTREAM FACE: 2 - 20' SPAN R.C. BRIDGE 

X5 RECORD: UATER SURFACE ELEVATION DETERMINED 



FRCU MANUAL CULVERT ANALYSIS 

NOTE: WB LANE CENTERLINE SECTION WAS USED 
TO CREATE THE DS AND US FACE SECTION 

,303 8.30 1994.30 1992.00 .OO 1995.60 1.30 .02 .12 1986.00 
3459.0 88.2 3249.8 121.0 108.3 344.5 157.0 2.5 .8 1986.00 

.01 .81 9.43 .77 .045 ,020 .045 .OOO 1986.00 814.61 
,000959 25. 25. 25. 0 16 0 .OO 477.21 1291.82 

FLOW DlSTRIBUTlON FOR SECNO= .30 CWSEL= 1994.30 

STA= 815. 862. 939. 944. 979. 1021. 1096. 1167. 1238. 1292. 
PER a= .2 1.4 .1 .8 94.0 2.0 .6 .6 .3 
AREA= 16.6 57.8 4.0 30.0 344.5 71.5 32.0 32.0 21.5 
VEL= .5 .8 .9 .9 9.4 1 .O .6 .6 .6 

DEPTH- .4 .8 .8 .9 8.3 .9 .5 .5 .4 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
1.25 1.78 2.80 .OO 41.50 1.50 140.00 .OO 1986.80 1986.00 

*SECNO ,311 
R EL=X5 CARD= 1994.560 

INlMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUME0 

UPSTREAM FACE: 2 - 20' SPAN R.C. BRIDGE 

X5 RECORD: WATER SURFACE ELEVATION DETERMINED 
FROH MANUAL CULVERT ANALYSIS 

NOTE: WB LANE CENTERLINE SECTION WAS USED 
TO CREATE THE DS AND US FACE SECTION 

.311 7.76 1994.56 1994.56 .OO 1995.82 1.26 .04 .02 1986.80 
3459.0 157.3 3073.5 228.1 153.9 322.1 231.4 3.1 1.3 1986.80 

.01 1.02 9.54 .99 .045 .020 .045 .OOO 1986.80 796.86 
.001073 42. 42. 42. 0 11 0 .OO 512.62 1309.47 

FLOW DlSTRlBUTlON FOR SECNO= .31 CWSEL= 1994.56 

STA= 797. 862. 939. 944. 979. 1021. 1098. 1167. 1238. 1309. 
PER a= .6 2.5 .2 1.3 88.9 3.3 1.2 1.3 .8 
AREA- 31.3 78.0 5.3 39.2 322.1 93.6 49.2 50.6 38.0 
VEL- .7 1.1 1.1 1.2 9.5 1.2 .9 .9 .7 

DEPTH= .5 1 .O 1.1 1.1 7.8 1.2 .7 .7 .5 
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ECNO DEPTH CUSEL CRlUS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

QCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

CCHV= ,600 CEHV= . 8 0 0  

'SECNO .338 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUME0 

3470 ENCROACHMENT STATIONS= 839.0 1161.0 TYPE= 1 TARGET= 322.000 
ET RECORD: ET STATTONS 839.0 S 1161.0 

SATISFY 1 TO 1 FLOW CONTRACTION 

MAPPED FLOODPLAIN TO CUSEL 

FLOW DISTRIBUTION FOR SECNO- .34 CUSEL= 1996.56 

CCHV- .lo0 CEHV= .300 
*SECNO .372 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 852.0 1063.0 TYPE- 1 TARGET= 211.000 
ET RECORD: STA 852. & 1063. E L I M I N A T E  INEFFECTIVE 

F L W  AREAS I N  OVERBANKS 

MAPPED FLOODPLAIN TO CUSEL 





ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
QCH PROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= .50 CUSEL= 2015.31 

STA= 926. 927. 932. 933. 936. 945. 958. 979. 1021. 1030. 1038. 1044. 
PER O= .O .8 .3 1.7 5.0 7.6 16.9 62.2 4.4 1 .O .O 

AREA= .7 7.3 2.5 9.0 27.1 40.5 79.0 178.9 25.3 10.1 1.2 
VEL= 1.6 3.9 4.5 6.4 6.4 6.5 7.4 12.0 6.0 3.5 1.1 

DEPTH= .5 1.5 2.5 3.0 3.0 3.1 3.8 4.3 2.8 1.3 .2 

3265 DIVIDED FLOU 

U HV CHANGED MORE THAN HVINS 

I 
MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.563 5.'22 2020.72 2020.72 .OO 2021.79 1.07 2.60 .06 2017.30 

3459.0 50.8 1481.2 1927.0 10.0 132.4 376.0 16.5 6.7 2017.30 
.05 5.09 11.19 5.13 .045 ,030 ,045 .OOO 2015.50 981.65 

.008031 325. 325. 290. 0 11 0 .OO 245.90 1294.62 

FLOW DISTRIBUTION FOR SECNO= .56 CUSEL= 2020.72 

STA= 982. 986. 1019. 1028. 1042. 1084. 1106. 1121. 1139. 1167. 1171. 1178. 1207. 
PER O= 1.5 42.8 4.5 3.1 8.0 10.8 6.6 5.2 4.8 4.2 3.5 4.8 
AREA= 10.0 132.4 25.9 24.8 65.3 62.8 40.2 37.3 32.6 18.3 20.3 42.3 
VEL= 5.1 11.2 6.0 4.3 4.2 6.0 5.7 4.8 5.0 7.9 5.9 4.0 

DEPTH= 2.3 4.0 2.9 1.8 1.6 2.9 2.7 2.1 1.2 4.6 2.9 1.5 

STA= 1207. 1295. 
PER O= .3 
AREA= 6.1 
VEL- 1.4 

DEPTH= .1 



CNO DEPTH CUSEL CRlUS USELK EG 6 HV HL OLOSS L-BANK ELEV 

QCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN E L H l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENOST 

'SECNO .613 

3265 D I V I D E D  FLOV 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,613 3.80 2027.30 2027.30 .OO 2028.20 .90 2.10 .02 2023.60 

3459.0 274.8 1453.0 1731.2 75.5 140.4 352.5 19.8 8.5 2023.90 

.06 3.64 10.35 4.91 .045 .030 .045 .OD0 2023.50 918.83 

,007649 260. 260. 275. 0 19 0 -00 335.93 1325.75 

FLOW DISTRIBUTION FOR SECNO- .61 CUSEL= 2027.30 

sTA= 919. 959. 975. 1013. 1023. 1044. 1094. 1197. 1213. 1225. 1230. 1235. 1239. 
PER O= 5.0 2.9 42.0 3.7 3.1 5.6 4.9 4.4 4.2 4.9 5.9 4.5 

AREA= 49.1 26.4 140.4 24.5 29.3 59.7 56.0 32.5 28.3 22.3 24.6 19.0 

VEL- 3.5 3.9 10.4 5.2 3.6 3.3 3.0 4.6 5.1 7.5 8.3 8.2 

DEPTH' 1.2 1.7 3.7 2.4 1.4 1.2 .5 2.0 2.4 4.5 4.9 4.7 

AREA= 25.2 , 28.9 2.2 

VEL- 7.4 4.1 2.3 

DEPTH- 4.2 .4 .8 

3265 DIVIDED F L W  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,685 4.71 2034.91 2034.91 .00 2035.90 .99 2.82 .03 2030.60 
3459.0 237.6 1258.5 1962.9 47.7 109.2 395.7 24.7 11.2 2030.60 

.07 4.99 11.53 4.96 .045 .030 .045 .OOO 2030.20 974.97 
,007205 380. 380. 380. 0 'I1 0 .OO 285.89 1367.54 

FLOU DISTRIBUTION FOR SECNO* .69 CUSEL= 2034.91 



ECNO DEPTH CWSEL CRlWS WSELK EC HV HL OLOSS L-BANK ELEV 
QCH PRO8 ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

STA= 975. 995. 998. 1022. 1033. 1043. 1065. 1144. 1163. 1173. 1180. 1189. 1195. 
PER 0;: 4.8 2.1 36.4 8.4 4.8 3.2 3.5 4.5 3.7 5.1 9.1 3.7 
AREA= 36.5 11.1 109.2 42.4 29.1 30.4 43.0 36.2 24.7 26.3 41.0 20.7 
VEL= 4.6 6.4 11.5 6.9 5.7 3.6 2.8 4.3 5.1 6.6 7.7 6.2 

DEPTH= 1.8 3.7 4.5 3.9 2.9 1.4 .5 1.9 2.5 3.8 4.6 3.5 

STA= 1195. 1219. 1266. 1365. 1368. 
PER O= 3.7 3.0 3.7 .3 
AREA= 35.0 39.8 22.8 4.2 
VEL= 3.7 2.6 5.6 2.8 

DEPTH= 1.5 .8 .2 1.7 

'SECNO .774 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 0 7 7 4  .91 2044.71 2044.71 .OO 2045.00 .29 2.58 .07 2044.50 

3459.0 .7 42.6 3415.7 1.4 18.9 785.7 31.6 15.0 2044.70 
.10 .50 2.26 4.35 .045 .030 .045 .OOO 2043.80 912.90 

.004728 465. 470. 440. 0 29 0 .OO 452.82 1555.42 

FLOW OlSTRlBUTlON FOR SECNO= .77 CUSEL' 2044.71 

STA= 913. 986. 1021. 1218. 1241. 1247. 1257. 1274. 1363. 1429. 1463. 1494. 1511. 
PER 0: .O 1.2 6.4 9.7 4.3 7.3 4.3 3.1 5.5 10.3 12.8 8.6 
AREA- 1.4 18.9 76.5 70.1 25.3 42.6 37.0 60.2 72.9 85.3 93.3 57.9 
VEL= .5 2.3 2.9 4.8 5.9 6.0 4.0 1.8 2.6 4.2 4.7 5.1 

DEPTH= .O .5 .4 3.0 4.2 4.3 2.2 .7 1.1 2.5 3.0 3.4 

STA= 1511. 1529. 1544. 1555. 
PER a= 11.5 11.0 4.0 
AREA= 70.4 63.9 30.5 
VEL= 5.6 6.0 4.5 

DEPTH= 3.9 4.3 2.7 
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ecN0 CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
OCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPUlD ENDST 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVlNS 

7185 HINlMUH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

. 8M) 3.16 2055.16 2055.16 .OO 2056.22 1.06 3.31 .23 2053.40 

3459.0 39.0 738.4 2681.6 12.6 67.9 361.9 38.1 18.5 2053.30 
.12 3.09 10.88 7.41 .045 .030 .045 .OOO 2052.00 969.60 

,012882 520. 500. 445. 0 20 0 .OO 230.13 1355.39 

FLOW DISTRIBUTION FOR SECNO- .87 CWSEL= 2055.16 

STAS 970. 995. 1020. 1226. 1240. 1271. 1299. 1319. 1326. 1339. 1341. 1353. 1355. 
PER a= 1.1 21.3 3.3 3.4 7.8 7.4 8.8 6.4 21.3 3.7 15.0 .4 

12.6 67.9 34.2 22.6 51.5 48.0 46.3 25.3 66.5 11.1 52.4 @:r 3.1 10.9 
4.1 

3.4 5.2 5.3 5.4 6.5 8.7 11.1 11.4 9.9 3.7 
PTH= .5 2.7 .2 1.6 1.7 1.7 2.3 3.6 5.1 5.6 4.4 1.7 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

0 = 2167 cfs:  FROM HEC-1 (RE17) 
1.012 3.02 2074.92 2074.92 .OO 2076.07 1.15 9.51 .03 2072.40 

2167.0 1280.0 811.4 75.7 194.1 71.9 16.2 44.3 21.6 2072.00 
.14 6.59 11.28 4.67 .045 .030 ,045 .OOO 2071.90 802.05 

.012677 730. 760. 740. 0 8 0 .OO 127.96 1025.11 

FLOW DISTRIBUTION FOR SECNO= 1.01 CWSEL= 2074.92 

STA= 802. 817. 830. 857. 881. 989. 1014. 1025. 
PER O= 5.9 15.6 27.6 6.8 3.3 37.4 3.5 
AREA= 24.8 41.8 78.7 32.3 16.5 71.9 16.2 
VEL= 5.1 8.1 7.6 4.5 4.3 11.3 4.7 

DEPTH= 1.7 3.2 2.9 1.4 .2 2.9 1.5 
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CNO DEPTH CUSEL C R I U S  USELK EG HV H L  OLOSS L -BANK E L E V  

QCH QROB ALOB ACH AROB VOL T UA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR UTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  I C O N 1  CORAR TOPUID ENDST 

*SECNO 1.105 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.105 4.25 2088.55 2088.55 .OO 2089.26 .71 4.95 .04 2085.00 
2167.0 186.6 535.8 1444.6 31.7 47.6 349.9 48.2 23.7 2085.10 

.17 5.88 11.26 4.13 .045 .030 ,045 .OOO 2084.30 980.40 
,008342 490. 490. 480. 0 14 0 .OO 250.77 1231.17 

F L W  D I S T R I B U T I O N  FOR SECNO= 1.11 CWSEL= 2088.55 

STA= 980. 989. 993. 1005. 1033. 1069. 1109. 1140. 1159. 1176. 1203. 1226. 1231. 
PER O= 4.3 4.3 24.7 7.4 11.0 16.2 12.6 6.1 4.4 4.8 4.0 .3 

AREA= 18.1 13.6 47.6 41.0 57.6 76.0 58.9 31.3 24.6 31.2 26.1 3.2 
VEL- 5.2 6.8 11.3 3.9 4.1 4.6 4.6 4.2 3.9 3.3 3.3 2.2 

DEPTH= 2.1 3.4 4.0 1.5 1.6 1.9 1.9 1.6 1.4 1.2 1.1 .6 

*SECNO 1.186 
7185 MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

a . 1 8 6  2.83 2102.33 2102.33 .OO 2103.51 1.18 4.21 .14 2099.80 
167.0 124.6 1209.4 833.0 22.2 116.9 136.3 51.7 25.5 2099.70 

.18 5.60 10.34 6.11 ,045 .030 .045 .OOO 2099.50 976.93 
.011490 430. 430. 435. 0 14 0 .OO 116.31 1093.24 

F L W  D I S T R I B U T I O N  FOR SECNO= 1.19 CVSEL= 2102.33 

STA= 977. 983. 989. 1032. 1049. 1067. 1075. 1088. 1093. 
PER O= 1.3 4.4 55.8 13.0 12.0 4.6 7.8 1.0 

AREA= 7.4 14.9 116.9 43.0 41.9 17.0 28.3 6.1 
VEL= 3.8 6.5 10.3 6.6 6.2 5.9 5.9 3.7 

DEPTH= 1.2 2.5 2.7 2.5 2.3 2.1 2.2 1.2 

*SECNO 1.253 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.253 3.18 2110.28 2110.28 .OO 2111.01 .73 3.12 .05 2107.10 
2167.0 1023.9 1018.6 124.4 280.1 111.2 27.9 54.5 26.9 2107.10 

.20 3.66 9.16 4.47 .045 .030 .045 .OOO 2107.10 770.50 
,007316 340. 350. 340. 0 8 0 .OO 246.21 1016.71 
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CNO DEPTH CUSEL CRlUS USELK EG e OLOB 
HV HL OLOSS L-BANK ELEV 

~ C H  QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= 1.25 CUSEL= 2110.28 

ST/\= 771. 778. 802. 826. 862. 919. 939. 959. 966. 967. 1002. 1015. 1017. 
PER Q= .3 7.0 8.9 7.5 10.5 4.4 5.6 2.5 .5 47.0 5.7 .1 
AREA= 3.7 39.1 45.1 47.8 70.0 27.6 31.6 12.8 2.6 111.2 27.0 .8 
VEL= 1.7 3.9 4.3 3.4 3.2 3.5 3.8 4.2 3.9 9.2 4.6 1.6 

DEPTH= .5 1.6 1.9 1.3 1.2 1.4 1.6 1.8 2.6 3.2 2.1 .5 

*SECNO 1.370 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.370 3.25 2126.25 2126.25 .OO 2127.28 1.03 5.38 .09 2123.10 
2167.0 437.2 788.3 941.5 77.6 70.7 161.8 59.6 29.6 2123.10 

.22 5.63 11.15 5.82 ,045 .030 .045 .OOO 2123.00 939.22 
,010671 610. 620. 610. 0 5 0 .OO 138.55 1077.77 

FLOU DISTRIBUTION FOR SECNO= 1.37 CUSEL= 2126.25 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.461 5.46 2141.16 2141.16 .OO 2143.49 2.33 5.04 .39 2135.70 
2167.0 1211.7 918.6 36.7 129.5 59.6 8.8 62.4 30.6 2135.80 

.23 9.36 15.40 4.16 .045 .030 ,045 .OOO 2135.70 968.65 
.010156 490. 480. 480. 0 14 0 .DO 43.63 1012.28 

FLOU OlSTRl8UTION FOR SECNO= 1.46 CUSEL= 2141.16 

STA= 969. 971. 976. 977. 980. 987. 998. 1009. 1012. 
PER Q= .3 4.3 1.4 6.2 16.0 27.7 42.4 1.7 
AREA- 2.2 14.3 4.2 14.3 35.4 59.0 59.6 8.8 
VELS 3.0 6.4 7.1 9.4 9.8 10.2 15.4 4.2 

DEPTH= .9 2.9 4.2 4.8 5.1 5.4 5.4 2.7 



CNO OEPTH CUSEL CRIUS USELK EG @ QLOB ' 

HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

1.532 6.75 2147.55 2147.55 .OO 2150.69 3.14 3.42 .24 2141.30 
2167.0 270.3 1487.8 409.0 30.5 93.0 43.5 64.0 30.9 2141.00 

.24 8.87 15.99 9.41 .045 .030 .045 .OOO 2140.80 984.31 
.008372 360. 375. 390. 0 11 0 .OO 27.23 1011.54 

FLOW DISTRIBUTION FOR SECNO= 1.53 CWSEL= 2147.55 

STA= 984. 985. 986. 990. 1004. 1009. 1011. 1012. 
PER 0- .I 1.0 11.4 68.7 15.2 3.6 .I 
AREA= 1.3 4.8 24.4 93.0 31.8 10.5 1.2 
VEL= 1.5 4.7 10.1 16.0 10.3 7.5 1.3 

DEPTH- 1.8 4.8 6.1 6.6 6.4 5.3 2.2 

3720 CRITICAL DEPTH ASSUMED 
1.626 9.89 2165.89 2165.89 .OD 2169.24 3.35 3.38 .06 2157.00 

2167.0 133.2 1636.2 397.6 26.0 99.4 55.9 65.9 31.3 2157.00 
.25 5.13 16.47 7.12 .045 .030 .045 .OOO 2156.00 987.02 

,005681 495. 495. 495. 0 11 0 .OO 30.88 1017.90 

FLOW OISTRIBUTION FOR SECNO= 1.63 CUSEL= 2165.89 

STA= 987. 992. 993. 994. 995. 1006. 1008. 1009. 1011. 1013. 1014. 1018. 

PER Q= .8 .6 1.9 2.9 75.5 10.5 1.9 2.5 2.0 .8 .8 
AREA- 6.5 4.3 6.9 8.3 99.4 21.7 7.5 10.3 7.3 3.2 5.8 
VEL- 2.7 2.8 5.9 7.6 16.5 10.4 5.6 5.2 5.8 5.1 2.8 

DEPTH= 1.3 4.3 6.9 8.3 9.5 8.7 7.5 5.1 3.6 3.2 1.5 

3301 HV CHANGED MORE THAN HVlNS 
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CNO DEPTH CUSEL CRlUS USELK EG e OLOB 

HV HL OLOSS L-BANK ELEV 

~ C H  OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  lCONT CORAR TOPUlD ENDST 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.719 5.59 2177.59 2177.59 .OO 2179.73 2.14 3.26 .12 2172.50 
2167.0 261.0 1363.2 542.9 35.5 99.3 76.3 68.1 31.7 2172.50 

.26 7.36 13.73 7.11 .045 .030 .045 .OOO 2172.00 975.65 
,007971 500. 490. 475. 0 11 0 .OO 50.55 1026.21 

FLOW DISTRIBUTION FOR SECNO- 1.72 CUSEL= 2177.59 

S i A =  976. 977. 981. 985. 1003. 1012. 1015. 1016. 1026. 
PER O= .1 4.6 7.3 62.9 16.6 4.0 1.1 3.4 

AREA= 1.5 14.7 19.1 99.3 43.1 12.0 3.5 17.8 
VEL= 1.9 6.7 8.3 13.7 8.4 7.2 6.8 4.1 

DEPTH- 1.1 3.7 4.8 5.5 4.8 4.0 3.5 1.7 

3265 D I V I D E D  FLOV 

a HV CHANCED MORE THAN HVINS 

7185 MlNlMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.779 4.22 2186.82 2186.82 .OO 2187.98 1.16 2.57 .10 2183.80 
2167.0 506.2 1034.4 626.4 103.1 94.6 97.0 70.0 32.4 2183.10 

.27 4.91 10.93 6.46 .045 .030 ,045 .OOO 2182.60 855.23 
,008304 300. 320. 320. 0 15 0 .OO 148.64 1047.30 

FLOW D I S T R l B U T l O N  FOR SECNO- 1.78 CUSEL= 2186.82 

STA= 855. 907. 975. 983. 988. 991. 1016. 1045. 1047. 
PER Q= 3.3 3.3 9.6 4.5 2.6 47.7 28.3 .6 

AREA= 31.5 17.8 29.4 15.4 9.1 94.6 93.4 3.7 
VEL= 2.3 4.0 7.1 6.4 6.3 10.9 6.6 3.8 

DEPTH= .6 .3 3.7 3.1 3.0 3.8 3.2 1.6 
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CNO DEPTH CUSEL CRIUS USELK EG e OLOB 
HV HL OLOSS L-BANK ELEV 

QCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TOPUID ENDST 

3265 DIVIDED FLDU 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 .860 2.40 2199.70 2199.70 .OO 2200.22 .52 3.92 .06 2197.30 
2167.0 203.8 491.1 1472.1 40.4 52.7 357.8 73.5 35.0 2197.30 

.29 5.04 9.31 4.11 .045 .030 ,045 .OOO 2197.30 954.02 
.011020 420. 425. 400. 0 11 0 .OO 412.51 1467.31 

FLOW DISTRIBUTION FOR SECNO= 1.86 CUSEL- 2199.70 

STA= 954. 971. 981. 1003. 1013. 1028. 1045. 1069. 1089. 1112. 1327. 1393. 1414. 
PER Q= 3.5 5.9 22.7 5.3 4.7 3.3 5.2 4.3 4.1 4.7 16.3 13.8 
AREA= 18.4 22.0 52.7 20.5 22.5 19.0 28.7 23.9 24.5 42.8 85.6 49.3 

STA= 1414. 1.431. 1467. 
PER O= 4.5 1 .8 
AREA= 22.9 18.1 
VEL- 4.2 2.2 

DEPTH= 1.3 .5 

'SECND 1.937 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.937 1.59 2209.39 2209.39 .OO 2209.90 .51 4.74 .OO 2208.00 
2167.0 1428.3 475.4 263.4 298.2 56.5 60.3 76.8 38.2 2208.00 

.31 4.79 8.41 4.37 .045 ,030 .045 .OOO 2207.80 679.53 
.016988 390. 410. 280. 0 14 0 .DO 401.94 1081.47 

FLOU DISTRIBUTION FOR SECNO- 1.94 CUSEL- 2209.39 



CNO DEPTH CUSEL CRlUS USELK EG 6 OLOB 
HV HL OLOSS L-BANK ELEV 

~ C H  OROB ALOE ACH AROB VOL T UA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR WIN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPUID ENDST 

STA= 680. 711. 724. 738. 751. 767. 841. 892. 921. 940. 964. 982. 1020. 
PER Q= 6.6 6.7 6.7 6.1 3.4 3.2 5.9 7.7 5.7 7.7 6.2 21.9 
AREA= 31.1 23.0 23.5 22.1 16.6 29.8 36.1 34.4 24.5 32.1 25.0 56.5 
VEL= 4.6 6.3 6.2 6.0 4.4 2.4 3.5 4.8 5.1 5.2 5.4 8.4 

DEPTH= 1 .O 1.8 1.7 1.6 1 .O .4 .7 1.2 1.3 1.3 1.4 1.5 

STA= 1020. 1056. 1080. 1081. 
PER a= 9.0 3.1 .O 

AREA- 41.4 18.4 .4 
VEL= 4.7 3.6 1.8 

DEPTH= 1.1 .8 .3 

*SECNO 1.977 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.977 2.67 2216.47 2216.47 .OO 2217.15 .69 3.52 .05 2214.00 
2167.0 849.4 591.8 725.8 188.0 59.5 137.7 79.2 40.2 2214.00 

.32 4.52 9.94 5.27 .045 ,030 .045 .OOO 2213.80 837.56 
.011472 310. 210. 175. 0 14 0 .OO 260.74 1098.30 

DlSTRlBUTlON FOR SECNO- 0 1.98 CWSELm 2216.47 

STA= 838. 903. 928. 955. 982. 1005. 1026. 1072. 1078. 1090. 1098. 
PER a= 9.6 7.7 8.3 13.6 27.3 11.4 5.6 3.6 10.7 2.2 
AREA= 58.7 36.6 39.6 53.1 59.5 43.0 36.9 13.1 33.2 11.5 
VEL= 3.5 4.6 4.6 5.5 9.9 5.7 3.3 5.9 7.0 4.2 

DEPTH= .9 1.5 1.5 2.0 2.6 2.1 .8 2.2 2.8 1.4 

*SECNO 2.045 
7185 MIN IMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.045 3.24 2226.44 2226.44 .OO 2227.42 .99 3.59 .09 2223.40 
2167.0 537.0 987.1 642.9 115.7 96.3 108.3 82.1 41.9 2223.40 

.33 4.64 10.25 5.94 .045 .030 .045 .OOO 2223.20 884.24 
.009130 365. 360. 330. 0 8 0 .OO 167.54 1051.78 

FLOW DISTRIBUTION FOR SECNO- 2.05 CWSEL- 2226.44 
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CNO DEPTH CUSEL C R l U S  USELK EG HV HL OLOSS L-BANK ELEV 

~ C H  QROB ALOB ACH AROB VOL T UA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR UTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENOST 

STA= 884. 942. 952. 960. 969. 974. 977. 1007. 1018. 1041. 1052. 
PER a= 4.5 5.0 3.7 4.6 4.4 2.7 45.6 9.2 17.4 3.1 

AREA= 36.3 20.9 15.9 19.1 14.7 9.0 96.3 31.2 61.8 15.3 

VEL- 2.7 5.2 5.0 5.2 6.5 6.5 10.3 6.4 6.1 4.4 

DEPTH= .6 2.1 2.0 2.1 2.9 3.0 3.2 2.9 2.7 1.4 

*SECNO 2.174 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

2.174 3.00 2241.30 2241.30 .OO 2242.51 1.21 7.13 .06 2238.70 

2167.0 336.0 974.3 856.6 52.2 88.5 131.8 86.7 44.1 2238.70 

.35 6.44 11.01 6.50 .045 ,030 .045 .DO0 2238.30 956.29 

,012199 640. 680. 700. 0 11 0 .OO 111.90 1068.19 

FLOW D I S T R I B U T I O N  FOR SECNO= 2.17 CUSEL= 2241.30 

STA= 956. 979. 1010. 1017. 1026. 1031. 1048. 1054. 1062. 1068. 
PER a= 15.5 45.0 5.6 7.4 4.1 12.9 4.4 4.3 .8 

52.2 88.5 17.9 23.4 13.0 42.0 14.4 16.0 
6.4 11.0 

5.0 
6 .8  6.9 6.9 6.7 6.5 5.8 3.4 

2.3 2.9 2.6 2.6 2.6 2.5 2.4 2.0 .8 

*SECNO 2.229 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

2.229 2.48 2250.68 2250.68 .OO 2251.60 .93 3.58 .03 2248.30 

2167.0 1357.6 766.4 43.1 231.7 74.1 10.4 88.6 45.0 2248.30 

.36 5.86 10.35 4.14 .045 .030 .045 .OOO 2248.20 856.47 

,013081 290. 290. 260. 0 15 0 .OO 167.29 1023.76 

FLDW D I S T R I B U T I O N  FOR SECNO= 2.23 CUSEL= 2250.68 

STA= 856. 882. 890. 900. 916. 927. 947. 959. 968. 979. 985. 1015. 1024. 
PER Q= 5.3 3.5 5.5 12.6 7.0 10.4 5.7 4.1 5.0 3.5 35.4 2.0 

AREA= 25.9 13.8 19.9 39.6 23.9 38.5 21.9 16.0 19.5 12.5 74.1 10.4 
VEL- 4.4 5.4 6.0 6.9 6.3 5.8 5.6 5.5 5.5 6.1 10.3 4.1 

DEPTH= 1.0 1.7 2.0 2.5 2.2 1.9 1 .8 1 .8 1 .8 2.1 2.5 1.2 
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CNO DEPTH CUSEL CRlUS USELK EC .r .LOB 

HV HL OLOSS L-BANK ELEV 

~ C H  OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TINE VLOB VCH VROB XNL XNCH XNR UTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

*SECNO 2.269 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2.269 4.30 2255.60 2255.60 .OO 2256.96 1.36 2.26 .13 2252.30 
2167.0 53.3 1191.8 921.9 11.9 105.6 146.4 89.9 45.6 2252.60 

.37 4.48 11.28 6.30 .045 .030 .045 .OOO 2251.30 989.19 
.009805 180. 210. 210. 0 17 0 .OO 98.82 1088.01 

FLOW DISTRIBUTION FOR SECNO- 2.27 CUSEL= 2255.60 

STA= 989. 998. 1028. 1043. 1054. 1062. 1070. 1079. 1088. 
PER O= 2.5 55.0 13.4 9.8 7.1 6.7 4.6 .9 

AREA= 11.9 105.6 43.6 31.9 23.2 22.4 18.6 6 .6  
VEL- 4.5 11.3 6.7 6.7 6.7 6.5 5.3 2.9 

DEPTH= 1.4 3.5 2.9 2.9 2.9 2.8 2.1 .7 

'SECNO -.a68 

START T R I B  COHP 

-.a68 .a68 2055.163 

I V l O E D  F L W  

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO- -.87 CUSEL- 2055.16 

STA= 970. 995. 1020. 1226. 1240. 1271. 1299. 1319. 1326. 1339. 1341. 1353. 1355. 

PER O= 1.1 21.3 3.3 3.4 7.8 7.4 8.8 6.4 21.3 3.7 15.0 .4 
AREA= 12.6 67.9 34.2 22.6 51.5 48.0 46.3 25.3 66.5 11.1 52.4 4.1 

VEL= 1.9 6.8 2.1 3.2 3.3 3.4 4.1 5.4 6.9 7.2 6.2 2.3 
DEPTH= .5 2.7 .2 1.6 1.7 1.7 2.3 3.6 5.1 5.6 4.4 1.7 



ECNO DEPTH CUSEL CRlWS USELK EG 
OLOB 

HV HL OLOSS L-BANK ELEV 
~ C H  PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO .929 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

0 = 1056 cfs:  FROM HEC-I (CE12) 
.929 2.87 2061.37 2061.37 .OO 2062.03 .66 2.23 .07 2058.50 

1056.0 370.0 375.1 310.9 90.8 40.2 70.4 92.7 47.3 2058.50 
.39 4.08 9.34 4.42 .045 .030 .045 .OOO 2058.50 912.11 

.008726 410. 380. 360. 0 1 1  0 .OO 153.95 1066.06 

FLOW DISTRIBUTION FOR SECNO= .93 CUSEL= 2061.37 

STA= 912. 938. 971. 980. 987. 1000. 1014. 1020. 1046. 1066. 
PER Q= .9 6.2 4.2 6.0 17.7 35.5 9.0 18.7 1.7 
AREA= 7.4 25.4 11.9 13.4 32.7 40.2 16.0 44.7 9.7 
VEL= 1.3 2.6 3.7 4.8 5.7 9.3 5.9 4.4 1.9 

DEPTH= .3 .8 1.3 1.9 2.5 2.9 2.7 1.7 .5 

'SECNO 1.003 

0 MINIMUM SPECIFIC ENERGY CRITICAL DEPTH ASSUMED 
Q = 711 cfs:  FROM HEC-I (E10) 

1.003 1.15 2069.05 2069.05 .DO 2069.44 .38 4.57 .03 2067.90 
711.0 474.6 101.8 134.5 109.6 12.7 34.6 94.2 48.8 2067.90 
.41 4.33 8.03 3.88 .045 .030 .045 .OOO 2067.90 862.58 

.021698 360. 390. 415. 0 18 0 .OO 199.98 1062.56 

FLOW DISTRIBUTION FOR SECNO- 1.00 CUSEL= 2069.05 

STA= 863. 888. 935. 970. 983. 995. 1006. 1011. 1021. 1037. 1060. 1063. 
PER a= 10.9 22.3 16.6 7.9 9.0 14.3 3.3 6.3 6.1 3.2 .O 
AREA= 19.0 37.8 28.1 12.1 12.6 12.7 4.9 9.5 11.3 8.8 .2 
VEL= 4.1 4.2 4.2 4.6 5.0 8.0 4.8 4.7 3.8 2.6 .9 

DEPTH- .7 .8 .8 .9 1.1 1.2 1.0 1.0 .7 .4 .1 

*SECNO 1.094 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.094 2.79 2081.49 2081.49 .OO 2082.06 .57 6.67 .06 2078.70 
711.0 416.3 228.9 65.8 114.0 25.1 13.6 96.1 50.8 2078.70 
.44 3.65 9.11 4.83 .045 .030 .045 .OOO 2078.70 881.28 

.008604 540. 480. 460. 0 20 0 .OD 129.77 1011.04 



CNO DEPTH CWSEL C R l W S  USELK Eli HV HL OLOSS L-BANK ELEV 
QCH PROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPWlD ENDST 

FLOW DISTRIBUTlON FOR SECNO= 1.09 CWSEL- 2081.49 

STA= 881. 890. 899. 914. 927. 971. 985. 995. 1004. 1010. 1011. 
PER a=. 5.5 5.3 5.8 3.8 8.6 12.4 17.1 32.2 9.1 .2 
AREA= 10.9 10.8 14.1 10.3 23.4 21.6 22.9 25.1 12.9 .8 
VEL- 3.6 3.5 2.9 2.6 2.6 4.1 5.3 9.1 5.0 1.7 

DEPTH= 1.2 1.2 .9 .8 .5 1.5 2.3 2.8 2.1 .7 
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F L W U A Y  DETERMINATION 

1.0 F T  TARGET I N ~ R E A S E  

1 3  UASH E: MOCKINGBIRD UASH 

J1 ICHECK I N P  N l  NV I D l R  STRT METRIC HVINS Q USEL FQ 

3 1984.98 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 
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ECNO DEPTH CWSEL CRIWS WSELK EC HV HL OLOSS L-BANK ELEV 
OCH OROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I O C  ICONT CORAR TOPUIO ENOST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

3 4 7 0  ENCROACHMENT STATIONS; 9 2 1 . 0  1017.0  TYPE- 1 TARGET= 96 .000  
ELENCL= 1 9 8 6 . 8 0  ELENCR= 1 9 8 6 . 3 0  

CONFLUENCE OF WASH E: MOCKINGBIRD WASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

TU (HASSAYAMPA RIVER M l L E  48.85) 

TV (HASSAYAMPA RIVER M l L E  48 .95)  

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLWDUAY F L W D  INSURANCE 

STUDY, MARICOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 
MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 
ASSOCIATES UNDER CONTRACT NO. EMW-88-C-2603. 

SUSE DETERMINED BY SLOPE AREA METHOD 

X3 RECORD: CONTAIN FLDU BETWEEN LEVEES 

CCHV- , 6 0 0  CEHV- . 8 0 0  

*SECNO .283  

WATER EL-X5 CARD= 1 9 9 0 . 7 0 0  

3 3 0 1  HV CHANGED MORE THAN HVINS 

3 4 7 0  ENCROACHMENT STATIONS. 978.7 1 0 2 1 . 3  TYPE= 1 TARGET- 4 2 . 5 5 0  

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1 9 9 3 . 6 0  ELREA= 1 9 9 3 . 6 0  
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PAGE 34 * DOWNSTREAM FACE: 4 - 10' X 8' RCB (-3' SEDIMENT) 

X5 RECORD: WATER SURFACE ELEVATION DETERMINED 
FROM MANUAL CULVERT ANALYSIS 

NOTE: EB LANE CENTERLINE SECTION WAS USED 
TO CREATE THE OS AND US FACE SECTION 

.283 6.10 1990.70 1990.48 1990.70 1993.46 2.76 1.18 .83 1984.60 
3459.0 .O 3459.0 .O .O 259.5 .O 1.5 .3 100000.00 

.OO .OO 13.33 .OO ,000 .D20 .OOD .OOO 1984.60 978.73 
,003451 225. 225. 225. 0 11 0 .OO 42.55 1021.28 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFO RDLEN RISE SPAN 
4 .020 .40 2.80 .OO 5.00 10.00 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 2001.12..MAY BE TW LARGE I F  INLET CONTROLS. 
*SECNO .294 
WATER EL=XS CARD= 1993.900 * V CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT 'STATIONS= 978.7 1021.3 TYPE- 1 TARGET- 
UPSTREAM FACE: 4 - 10' X 8' RCB (-3' SEDIMENT) 

X5 RECORO: WATER SURFACE ELEVATION DETERMINED 
FROM MANUAL CULVERT ANALYSIS 

NOTE: EB LANE CENTERLINE SECTION UAS USED 
TO CREATE THE DS AND US FACE SECTION 

,294 8.30 1993.90 1991.49 1993.90 1995.39 1.49 
3459.0 .O 3459.0 .O .O 353.2 .O 

.01 .oo 9.79 .oo .ooo .020 .ooo 
.001604 57. 57. 57. 0 8 0 

CCHV= ,600 CEHV= .800 
'SECNO .299 
UATER EL=X5 CARD= 1994.300 

3470 ENCROACHMENT STATIONS= 973.0 1028.0 TYPE- 1 TARGET= 
DIVIDED HIGHWAY: MEDIAN SECTION 

X5 RECORO: WATER SURFACE ELEVATION DETERMINED 
FROM MANULA CULVERT ANALYSIS 

.299 8.30 1994.30 1991.68 1994.30 1995.45 1.14 
3459.0 105.8 3346.6 6.6 34.6 384.1 7.3 

.01 3.06 8.71 .91 .045 .020 .045 
.000884 25. 25. 25. 0 14 0 

CULVLN CHRT 

56.50 8 
SCL ELCHU ELCHD 

1 1985.60 1984.60 





CNO DEPTH CUSEL CRlUS USELK EG a QLOB 

HV HL OLOSS L-BANK ELEV 

PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3 4 7 0  ENCROACHMENT STATIONS; 9 3 1 . 0  1063.0 TYPE= 1 TARGET= 132.000 

ET RECORD: ET STATIONS 8 3 9 . 0  & 1161.0 

SATISFY 1 TO 1 FLOU CONTRACTION 

MAPPED FLOODPLAIN TO CUSEL 

CCHV- .100CEHV= .300 

*SECNO .372 
7185 MINIMUM S P E C I F I C  ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 947.0 1063.0 TYPE= 1 TARGET= 116.000 

ET RECORD: STA 852. 8 1063. ELIMINATE INEFFECTIVE 

FLOU AREAS I N  OVERBANKS 

MAPPED FLOOOPLAlN TO CUSEL 

3 3 0 1  HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 9 7 0 . 0  1032.0 TYPE; 1 TARGET= 62.000 

ET RECORD: STA 9 7 0 .  S 1 0 3 2 .  ELIMINATE INEFFECTIVE 

FLOU AREAS I N  OVERBANKS 

MAPPED FLOODPLAIN TO CUSEL 
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ECNO DEPTH CWSEL CRlWS WSELK EG .i .LOB 

HV H L  OLOSS L - B A N K  E L E V  

b C H  OROB ALOE ACH AROB VOL T WA R-BANK E L E V  

T I M E  VLOB VCH VROB XNL XNCH XNR WTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS-  925.5 1043.8 TYPE= 1 TARGET* 118.230 
,502 4.52 2015.32 2015.32 2015.31 2016.96 1.64 3.19 .09 2011.00 

3459.0 1117.5 2151.8 189.7 166.3 179.0 36.7 10.9 2.6 2011.80 
.04 6.72 12.02 5.17 .045 .030 ,045 .DO0 2010.80 925.53 

.008528 410. 430. 440. 0 14 0 .OO 118.23 1043.76 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 981.7 1220.0 TYPE= 1 TARGET= 238.350 
.563 5.20 2020.70 2020.70 2020.72 2021.80 1.10 2.64 .05 2017.30 

3459.0 50.8 1489.9 1918.3 9.9 131.6 367.6 14.0 3.8 2017.30 
.05 5.15 11.32 5.22 .045 ,030 .045 ,000 2015.50 981.67 

,008288 325. 325. 290. 0 1 1  0 .OO 231.56 1213.23 

3265 D I V I D E D  FLOW 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 959.0 1282.0 TYPE= 1 TARGET= 323.000 
,613 3.90 2027.40 2027.40 2027.30 2028.37 .97 2.14 .01 2023.60 

3459.0 108.8 1521.4 1828.8 28.1 144.3 364.1 17.3 5.5 2023.90 



ECNO DEPTH CUSEL CRlUS USELK EG 

.LOB 

HV HL OLOSS L-BANK ELEV 

~ C H  OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

3265 D I V I D E D  FLOW 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 975.0 1219.0 TYPE- 1 TARGET- 244.030 
.685 4.82 2035.02 2035.02 2034.91 2036.13 1.11 2.85 .04 2030.60 

3459.0 259.8 1326.6 1872.6 50.3 111.9 349.8 21.8 7.8 2030.60 
.07 5.17 11.86 5.35 .045 .030 .045 .OOO 2030.20 974.97 

,007371 380. 380. 380. 0 11 0 .OO 233.74 1219.00 

*SECNO ,774 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 970.0 1363.0 TYPE= 1 TARGET= 393.000 
1.53 2045.33 2045.33 2044.71 2046.01 .67 4.23 .04 2044.50 e;4 27.2 250.0 3181.8 10.1 40.8 479.2 27.2 11.0 2044.70 
2.68 6.13 6.64 .045 .030 .045 .OD0 2043.80 970.00 

.012509 465. 470. 440. 0 17 0 .OO 393.00 1363.00 

'SECNO .868 

3265 D I V I D E D  FLOW 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1355.4 TYPE- 1 TARGET; 370.390 

.868 3.13 2055.13 2055.13 2055.16 2056.22 1.09 5.88 .13 2053.40 
3459.0 34.6 739.4 2685.0 9.1 67.1 356.3 32.2 14.1 2053.30 

.10 3.80 11.02 7.54 .045 .030 .045 .000 2052.00 985.00 
.013427 520. 500. 445. 0 17 0 .OD 213.93 1355.37 

3265 D I V I D E D  FLOW 



ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
'QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 802.0 1025.1 TYPE' 1 TARGET= 223.060 
Q = 2167 cfs: F R M  HEC-1 (RE17) 

1.012 3.03 2074.93 2074.93 2074.92 2076.07 1.14 9.69 .01 2072.40 
2167.0 1280.3 810.6 76.1 195.3 72.3 16.3 38.3 17.0 2072.00 

.13 6.56 11.22 4.66 .045 .030 .045 .OOO 2071.90 802.05 
.012462 730. 760. 740. 0 8 0 .OO 128.15 1025.11 

'SECNO 1.105 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.4 1109.0 TYPEa 1 TARGET= 128.600 
1.105 4.81 2089.11 2089.11 2088.55 2090.23 1.11 5.08 .OO 2085.00 

2167.0 260.8 688.4 1217.8 38.8 54.3 232.9 41.7 18.5 2085.10 
.15 6.72 12.67 5.23 .045 .030 ,045 .OOO 2084.30 980.40 

*SECNO 1.186 
7185 MINIMUM SPEC~FIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

3470 ENCROACHMENT STATIONS= 976.9 1093.2 TYPE= 1 TARGET= 116.310 
1.186 2.83 2102.33 2102.33 2102.33 2103.51 1.17 4.33 .02 2099.80 

2167.0 124.6 1209.2 833.2 22.3 117.1 136.5 44.7 19.7 2099.70 
.16 5.60 10.33 6.10 .045 .030 .045 .OOO 2099.50 976.93 

.011438 430. 430. 435. 0 14 0 .OO 116.31 1093.24 

'SECNO 1.253 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 770.5 1016.7 TYPE= 1 TARGET- 246.210 
1.253 3.18 2110.28 2110.28 2110.28 2111.01 .73 3.12 .04 2107.10 

2167.0 1024.0 1018.6 124.4 280.2 111.2 27.9 47.4 21.1 2107.10 
.18 3.66 9.16 4.47 .045 ,030 .045 .OOO 2107.10 770.50 

.007313 340. 350. 340. 0 8 0 .OO 246.21 1016.71 



ECNO DEPTH CWSEL C R l W S  WSELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUlO ENDST 

*SECNO 1.370 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 939.2 1077.8 TYPE' 1 TARGET= 138.550 
1.370 3.25 2126.25 2126.25 2126.25 2127.28 1.03 5.38 .09 2123.10 

2167.0 437.2 788.3 941.5 77.6 70.7 161.9 52.5 23.8 2123.10 
.20 5.63 11.14 5.82 .045 .030 ,045 .OOO 2123.00 939.22 

,010667 610. 620. 610. 0 5 0 .OO 138.55 1077.77 

3301 HV CHANGED MORE THAN HVlNS 

7185 M l N l M U M  SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.7 1012.3 TYPE' 1 TARGET= 43.630 
1.461 5.46 2141.16 2141.16 2141.16 2143.49 2.33 5.03 .39 2135.70 
167.0 1211.8 918.6 a .21 

36.6 129.5 59.6 8.8 55.3 24.8 2135.80 
9.36 15.40 4.16 .045 .030 .045 .OD0 2135.70 968.65 

.010148 490. 480. 480. 0 14 0 .OO 43.63 1012.28 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.3 1011.5 TYPE' 1 TARGET= 27.230 
1.532 6.75 2147.55 2147.55 2147.55 2150.69 3.14 3.42 .24 2141.30 

2167.0 270.2 1487.8 408.9 30.5 93.0 43.4 56.9 25.1 2141.00 
.22 8.87 16.00 9.41 .045 .030 ,045 .OOO 2140.80 984.31 

.008384 360. 375. 390. 0 11 0 .OO 27.23 1011.54 

*SECNO 1.626 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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CNO OEPTH CUSEL CRlUS USELK EG @ QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  I C O N 1  CORAR TOPUlO ENDST 

3470 ENCROACHMENT STATIONS= 987.0 1017.9 TYPE= 1 TARGET= 30.880 
1.626 9.88 2165.88 2165.88 2165.89 2169.24 3.36 3.39 .06 2157.00 

2167.0 133.1 1636.6 397.3 25.9 99.3 55.7 58.9 25.5 2157.00 
.23 5.14 16.49 7.13 .045 .030 .045 .OOD 2156.00 987.03 

.005700 495. 495. 495. 0 11 0 .OO 30.86 1017.89 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 975.7 1026.2 TYPE= 1 TARGET= 50.560 
1.719 5.61 2177.61 2177.61 2177.59 2179.n 2.12 3.24 .12 2172.50 

2167.0 261.2 1361.9 543.9 35.7 99.7 76.8 61.1 25.9 2172.50 
.24 7.32 13.67 7.08 .045 ,030 .045 .OOO 2172.00 975.65 

3265 OIVIDEO FLOU 

3301 HV CHANGED MORE THAN HVlNS 

7185 MIN IMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 855.2 1047.3 TYPE= 1 TARGET- 192.070 
1.779 4.23 2186.83 2186.83 2186.82 2187.98 1.16 2.55 .10 2183.80 

2167.0 506.9 1033.8 626.3 103.6 94.7 97.2 62.9 26.6 2183.10 
.25 4.90 10.91 6.44 .045 .030 .045 .OOO 2182.60 855.23 

.008256 300. 320. 320. 0 15 0 .OO 148.76 1047.30 
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CNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
RCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPUIO ENOST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUME0 

3470 ENCROACHMENT STATIONS= 954.0 1467.3 TYPE* 1 TARGET= 513.290 

1.860 2.40 2199.70 2199.70 2199.70 2200.22 .52 3.90 .06 2197.30 

2167.0 203.8 490.6 1472.6 40.5 52.8 358.6 66.4 29.2 2197.30 

.27 5.04 9.30 4.11 .045 ,030 .045 .OOO 2197.30 954.02 

.010971 420. 425. 400. 0 1 1  0 .OO 412.98 1467.31 

*SECNO 1.937 
7185 MiNlMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 679.5 1081.5 TYPE= 1 TARGET= 401.940 
1.937 1.59 2209.39 2209.39 2209.39 2209.90 .51 4.71 .OO 2208.00 

2167.0 1428.5 474.9 263.6 299.2 56.6 60.5 69.8 32.4 2208.00 
4.77 

1 390. 

8.39 4.36 .045 .030 .045 .OD0 2207.80 679.53 
410. 280. 0 14 0 .OO 401.94 1081.47 

*SECNO 1.977 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 837.6 1098.3 TYPE= 1 TARGET= 260.740 
1.977 2.67 2216.47 2216.47 2216.47 2217.15 .69 3.51 .05 2214.00 

2167.0 849.3 591.9 725.8 187.9 59.5 137.6 72.2 34.4 2214.00 

.30 4.52 9.95 5.27 ,045 ,030 .045 .OOO 2213.80 837.57 
.011488 310. 210. 175. 0 14 0 .DO 260.73 1098.29 

*SECNO 2.045 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 884.2 1051.8 TYPE= 1 TARGET= 167.540 

2.045 3.23 2226.43 2226.43 2226.44 2227.42 .99 3.60 .09 2223.40 
2167.0 536.9 987.2 642.9 115.6 96.3 108.2 75.0 36.1 2223.40 

.31 4.64 10.26 5.94 .045 .030 ,045 .OOO 2223.20 884.24 
.009139 365. 360. 330. 0 8 0 .OO 167.53 1051.78 
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CNO DEPTH CUSEL CRIUS USELK EG .i .LOB 
HV HL OLOSS L-BANK ELEV 

PCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'SECNO 2.174 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 956.3 1068.2 TYPE- 1 TARGET- 111.900 
2.174 3.00 2241.30 2241.30 2241.30 2242.51 1.21 7.13 .06 2238.70 

2167.0 336.0 974.3 856.6 52.2 88.5 131.7 79.7 38.3 2238.70 
.34 6.44 11.01 6.50 .045 .030 .045 .OOO 2238.30 956.29 

.012207 640. 680. 700. 0 11 0 .OO 111.90 1068.19 

*SECNO 2.229 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 
2.229 2.48 2250.68 

2167.0 1357.9 765.9 
.35 5.85 10.32 

'SECNO 2.269 
7185 MINIMUM SPECI'FIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.269 4.31 2255.61 

2167.0 53.4 1191.5 
.35 4.47 11.27 

,009768 180. 210. 

*SECNO -.M 
START TRIB COMP 

- .868 .a68 2055.132 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 
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CNO DEPTH CUSEL CRlUS VSELK EG 8 OLOB 

HV HL OLOSS L-BANK ELEV 
PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTN ELHlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 969.6 1355.4 TYPE- 1 TARGET= 385.790 
- ,868 5.83 2055.13 .OO 2055.16 2055.56 .43 .OD 2.37 2053.40 

2167.0 23.4 462.9 1680.8 11.9 67.1 356.3 82.9 39.8 2053.30 

.35 1.97 6.90 4.72 .045 .030 .045 .DO0 2049.30 969.96 

.005261 0. 0. 0. 0 0 0 .OO 227.46 1355.37 

'SECNO .929 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 912.1 1066.1 TYPE= 1 TARGET= 153.950 
(1 = 1056 cfs: FROM HEC-1 (CE12) 

.929 2.85 2061.35 2061.35 2061.37 2062.03 .68 2.32 .08 2058.50 

1056.0 368.3 377.3 310.4 89.2 39.9 69.5 85.6 41.4 2058.50 

.37 4.13 9.45 4.47 .045 .030 ,045 .OOO 2058.50 912.93 

.009013 410. 380. 360. 0 8 0 .OO 152.75 1065.68 

1.003 
SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 862.6 1062.6 TYPE= 1 TARGET. 199.980 
a = 711 cfs: FROM HEC-I (EIO) 

1.003 1.16 2069.06 2069.06 2069.05 2069.44 .38 4.66 .03 2067.90 

711.0 474.6 101.7 134.6 109.9 12.7 34.7 87.1 43.0 2067.90 

.39 4.32 8.00 3.88 .045 .030 .045 .OOO 2067.90 862.58 

.021531 360. 390. 415. 0 18 0 .OO 199.98 1062.56 

*SECNO 1.094 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 881.3 1011.0 TYPE= 1 TARGET= 129.760 
1.094 2.79 2081.49 2081.49 2081.49 2082.06 .57 6.67 .06 2078.70 
711.0 416.1 229.1 65.8 113.8 25.1 13.6 89.0 44.9 2078.70 

.42 3.66 9.12 4.83 .045 .030 .045 .OOO 2078.70 881.28 
.008635 540. 480. 460. 0 20 0 .OO 129.76 1011.04 
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T H I S  RUN EXECUTED 0 6 J U L 9 2  16:04:09  
***t******tli*****t*,~***..***t* 

HEC-2 WATER SURFACE PROFILES 

Version 4 . 6 . 2 ;  May 1991 
+t,******.**********..**.**********.* 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

WASH E: MOCKINGBIRD UASH 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN a CUSEL CRIUS EC 1 0 ' ~ s  VCH AREA .OIK 
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a SECNO 

.613 

XLCH 

260.00 
260.00 

380.00 
380.00 

470.00 
470.00 

500.00 
500.00 

760.00 
760.00 

490.00 
490.00 

430.00 
430.00 

350.00 
350.00 

620.00 
620.00 

480.00 
480.00 

375.00 
375.00 

495.00 
495.00 

490.00 
490.00 

320.00 
320.00 

425.00 
425.00 

410.00 
410.00 

210.00 
210.00 

ELTRD ELLC CUSEL 

2027.30 
2027.40 

2034.91 
2035.02 

2044.71 
2045.33 

2055.16 
2055.13 

2074.92 
2074.93 

2088.55 
2089.11 

2102.33 
2102.33 

2110.28 
2110.28 

2126.25 
2126.25 

2141.16 
2141.16 

2147.55 
2147.55 

2165.89 
2165.88 

2177.59 
2177.61 

2186.82 
2186.83 

2199.70 
2199.70 

2209.39 
2209.39 

2216.47 
2216.47 

1 0 ~ ~ s  VCH AREA .01K 
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SECNO XLCH ELTRD ELLC ELMIN Q CUSEL CRlUS EG 10'KS VCH AREA .01K 

2.045 360.00 .OO .OO 2223.20 2167.00 2226.44 2226.44 2227.42 91.30 10.25 320.27 226.79 
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SECNO P CWSEL O I F W S P  D l F U S X  O lFKWS TOPWlO XLCH 
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a SECNO 0 CUSEL C 

1.105 2167.00 2088.55 

) I  FUSP 

.oo 

.56 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 
-.01 

.oo 

.02 

.oo 

.01 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
-.03 

XLCH 

490.00 
490.00 

430.00 
430.00 

350.00 
350.00 

620.00 
620.00 

480.00 
480.00 

375.00 
375.00 

495.00 
495.00 

490.00 
490.00 

320.00 
320.00 

425.00 
425 .OO 

410.00 
410.00 

210.00 
210.00 

360.00 
360.00 

680.00 
680.00 

290.00 
290.00 

210.00 
210.00 

.oo 

.oo 



SECNO Q CWSEL D I F W S P  DlFUSX OIFKWS TOPWID XLCH 

.929 1056.00 2061.37 .OO 6.21 .OO 153.95 380.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

NOTE SECNO= .283 PROFILE= 1 USEL BASED ON X 5  CARD 

NOTE SECNO= .283 PROFILE= 2 USEL BASED ON X5 CARD 

NOTE SECNO= .294 PROFILE. 1 USEL BASED ON X5 CARD 

NOTE SECNO= .294 PROFILE= 2 USEL BASED ON X5 CARD 

NOTE SECNO= . 2 9 9  PROFILE= 1 USEL BASED ON X5 CARD 

NOTE SECNO= . 2 9 9  PROFILE= 2 USEL BASED ON X5 CARD 

NOTE SECNO= . 3 0 3  PROFILE= 1 USEL BASED ON X5 CARD 

NOTE SECNO= , 3 0 3  PROFILE= 2 WSEL BASED ON X5 CARD 

CAUTION SECNO; .311 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

NOTE SECNO- , 3 1 1  PROFILE= 1 WSEL BASED ON X5 CARD 

CAUTION SECNO- . 3 1 1  PROFILE; 1 MINIMUM S P E C I F I C  ENERGY 

NOTE SECNO= .311 PROFILE- 2 USEL BASED ON X5 CARD 

CAUTION SECNO; . 3 3 8  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 3 3 8  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .338 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

N SECNO= . 3 3 8  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

.372 PROFILE= 1 C R l T l C A L  DEPTH ASSUMED 

CAUTlON SECNO- . .372 PROFILE= 1 MlNlMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .372 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .372 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 4 2 0  PROFILE* 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .420 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .420 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .420 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .SO2 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .SO2 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .502 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .SO2 PROFILE. 2 MlNIHUM S P E C I F I C  ENERGY 

CAUTION SECNO- .563 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTlON SECNO- .563 PROFILE- 1 MlNIMUM SPECIFIC ENERGY 

CAUTION SECNO- . 5 6 3  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .563 PROFILE= 2 MINlMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 6 1 3  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .613 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .613 PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 

.613 PROFILE. 2 MINIMUM S P E C l F l C  ENERGY 

N SECNO= .685 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .685 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTlON SECNO= .685 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 6 8 5  PROFILE= 2 HlNlMUM SPECIFIC ENERGY 
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CAUTION SECNO- .774 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .774 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 7 7 4  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .868 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .868 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .a68 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .868 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.012 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.012 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.012 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.012 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.105 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.105 PRDFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.105 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.105 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .186 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .186 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .186 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 1 8 6  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

N SECNO= 1 .253 PROFILE= 1 C R l T l C A L  DEPTH ASSUMED 

1.253 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 1 . 2 5 3  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.253 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1.370 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 3 7 0  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 3 7 0  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.370 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.461 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.461 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.461 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 . 4 6 1  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.532 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.532 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 5 3 2  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.532 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.626 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 6 2 6  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNOE 1.626 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 6 2 6  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

a N SECNO= 1 .719 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

N SECNO= 1 . 7 1 9  PROFILE. 1 MlN lHUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 . 7 1 9  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 



ON SECNO= 1 .719 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .779 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO; 1.779 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .779 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 1.779 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.860 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.860 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .860 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.860 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .937 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .937 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1 .937 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .937 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 . 9 7 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.977 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.977 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO; 1 .977 PROFILE: 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.045 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 2 . 0 4 5  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.045 PROFILE- 2 CRITICAL DEPTH ASSUMED 

ON SECNO= 2.045 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

2.174 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 2 . 1 7 4  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.174 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2.174 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.229 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 2 .229 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.229 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2.229 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.269 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2.269 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOs 2.269 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 2.269 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .929 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .929 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; .929 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .929 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.003 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.003 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.003 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

ION SECNO= 1.003 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

ON SECNO- 1.094 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.094 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 
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ON SECNO= 1 . 0 9 4  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
1 . 0 9 4  PROFILE= 2 MlNlMUM S P E C I F I C  ENERGY 
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FLOODWAY DATA, UASH E: MOCKINGBIRD UASH 

PROFILE NO. 2 

- . - - . - - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH W I T H W T  DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODUAY 



WASH E: M O C K I N G B I R D  WASH 
Cross-section .241 

20001 .-= .045  
0 

- - . 0 4 5 ---------e 

m 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t i o n  .283 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
Cross.-section .294 

Distance 



WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t  i o n  .299 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
Cross.-section . 3 0 3  

2015- -. 045- -. 045- 
0 
(U 
0 

1 9 8 5 4 . .  . . , . ,  ~ . , , , 3 , , , , , , , , , , , , , , 3 . , , , , ,  

0 500 1000 1500 2000 2500 3000 3500 
1 

4000 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t i o n  .311 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t  i o n  . 338  

'02'" 1 -.'045-'-. 045- 
0 
rn 

Distance 



Distance 

WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t  i o n  .372 

2025-, 

2020- 

2015- 

C 
0 
-d 

0 
a 2010- 
> 
(LI 
?I 

W 

2005- 

2000- 

1 9 9 5 . .  
200 

.045  > -zl . 045 '  
0 

E- 

m 
0 

7 . .  , .  . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
400 600 800 1000 1200 1400 1600 1800 



WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t  i o n  .420 

D i s t a n c e  



WASH E: MOCKINGBIRD WASH 
C r o s s . - s e c t i o n  .502 

800 900 1000 1100 1200 1300 1400 1500 1600 

D i s t a n c e  



W A S H  E: M O C K I N G B I R D  W A S H  
C r o s s . - s e c t i o n  . 563 

Distance 



WASH E: M O C K I N G B I R D  WASH 
C r o s s . - s e c t i o n  .613 



WASH E: MOCKINGBIRD WASH 
C r o s s - s e c t i o n  .685 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t i o n  .774 

20701 -. 045- .a45 a 
m 
0 

D i s t a n c e  



Distance 



WASH E: MOCKINGBIRD WASH 
C r o s s - s e c t  i o n  1 . 0 1 2  

20701 - , .  - , .  ~ . . l , . , , , , , , , , , , , , , , 9 , ,  

750 800 850 900 950 1000 1050 1100 
I " ' - ,  

1150 

D i s t a n c e  



20804 , . . , , . . . . , , , , , , , , , , , , , , , 
900 950 1000 1050 1100 1150 

, ' . , . I . . . . ,  

1200 1250 1300 

D i s t a n c e  

WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t i o n  1 .  105 

2110- 

2105- 

-'. 045-0C . 0 4 5  3 

m 
0 



WASH E: M O C K I N G B I R D  WASH 
Cross-section 1 .186  

*. 045-: 030-. 045- 

Distance 



WASH E: MOCKINGBIRD WASH 
Cross-section 1.253 

* , 0 4 5  - 0 3 w .  0 4 5 8  

D i s t a n c e  



21204 . . . . , . . , . , . , . , , . . . . , , , , , 
850 900 950 1000 1050 1100 1150 

I . , ,  , I S .  , I ,  

1200 1250 

D i s t a n c e  

WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t l o n  1 . 3 7 0  

2180- 

2170- 

-. 045- 
0 -. 045- 
m 
0 



WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t i o n  1.461 

-. 045 

Distance 



WASH E: M O C K I N G B I R D  WASH 
C r o s s ~ s e c t i o n  1 . 5 3 2  

21701 4.045-. 030-. 045- 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s : s e c t i o n  1 . 6 2 6  

-. 045-. 0 ' 3 0 p .  045-----------e. 

21554 . . . . , . . . . , . . . . , . . . , , , , , , 
970 980 990 1000 1010 1020 

1 -  - . . I . , ,  . ,  
1030 1040 1050 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s ~ s e c t i o n  1 . 7 1 9  

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
Cross-section 1 . 7 7 9  

-2 . 045  3 
0 

-. 045 - 
m 

2 180 I .  I . I , .  ~ . I . I . . I , . . . I . , . .  

750 800 850 900 950 1000 1050 I " ' , ,  

1100 1150 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t  i o n  1.860 

21951 4 - , . . . , , , , , , , , , , , , , , , , 
900 1000 1100 1200 1300 1400 

I . "  . , I " . ,  

1500 1600 1700 

Distance 



WASH E: M O C K I N G B I R D  WASH 
C r o s s ~ s e c t i o n  1 . 9 3 7  

2205- . 8 . , . . . , , . , , , , , , , , , , , , , , , , , , 
600 700 800 900 1000 1100 1200 1300 

I n . - . I  

1400 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t i o n  1.977 

22104 b 8 . 8 , . 3 . . , . . , , , , , , , , , , , , , , , , , 
750 BOO 850 900 950 1000 1050 1100 

I I I 1 . ,  

1150 

Distance 



D i s t a n c e  

WASH E: M O C K I N G B I R D  WASH 
C r o s s ~ s e c t i o n  2 . 0 4 5  

2245- 

2240-  

C 

2250--. 0 4 5 - 0 3 ~ .  045- ' 



WASH E: M O C K I N G B I R D  WASH 
C r o s s - s e c t i o n  2 . 1 7 4  

4' 045-03.- ' ,045- ' 

2 2 3 5 - - .  . . . . , , , , , , , , , , , , , . , 
900 950 1000 1050 1100 1150 

I ' . s - I . . , - I  

1200 1250 1300 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 
C r o s s ~ s e c t i o n  2 . 2 2 9  

2245 I * .  a - 1 .  . . . ~ . . I I , I . . . I . , , .  

750 800 850 900 950 1000 1050 
, ' . , . ,  

1100 1150 

Distance 



WASH E: M O C K I N G B I R D  WASH 
C r o s s ~ s e c t i o n  2 . 2 6 9  

22s01 +.045-03-. 045---* 

22504 . . . , , , , . . , . , , , , , , , , , , , , , , , , , , 
900 950 1000 1050 1100 1150 1200 

, ' - , . I  

1250 1300 

D i s t a n c e  





WASH E: MOCKINGBIRD WASH 
C r o s s . - s e c t  ion .929 

2 0 5 5 4 , .  . . , . . . . , . . . . l . . . . , . . . . l . , . . l . , , , , . , . . ,  

500 600 700 800 900 1000 1100 1200 1300 

D i s t a n c e  



WASH E: M O C K I N G B I R D  WASH 

2065 I I . I .  I ,  I , I . . , , . . . , , . , , ,  

750 800 850 900 950 1000 1050 
I S ' , . ,  

1100 1150 

Distance 
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O.M.B. Burden No. 3067.0148 FEMA ONL FEDERAL EMERGENCY MANAGEMENT AGENCY 
HYDROLOGIC ANALYSIS FORM ExprresJuly 3 1. 1994 

P U B L l C  BURDEN DISCLOSURE NOTICE 

Public reporting burden for this lbrm is estimated to average 3.67 hours per response. The burden estinxalc includes ihc 
t ime for reviewing instructions, searching existing data  sources, rd ther ing and maintaining the  needed da ta ,  anc  
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Eriergency Management Agency, 500 C 
SLreeL, S. W., Washington, DC 20472; and to the Office of Management and H u d ~ e t ,  Paperwork Reduction Pr3ject (3067- 
01.181, Washington, DC 30503. 

Flooding Source: F ; 
10- fornr [or each flooding ~ourceJ  

Project Name Ildentifier: WIG ~ T W  burn AD M 5  FC D 89- 79 
1. HYOROLOGIC ANALYSIS IN FIS 

Approximate study stream (Zone A) 
Detailed study stream (briefly e. pidin methodology) HEC - I flqIy515 ba5ed on F ~ O O ~  

5 Con+nI U ~ i t r l B  a' Ivl,;~ c o p  C Me%odbi~n,e%. 
2. REASON FOR NEW HYDROLOGIC ANALYSIS 

a No existing analysis 
0 Improved data  (see data revision on page 31 

'I 0 Changed physical conditions of watershed (explain) 

I 0 Alternative methodology (justify why the rauised modei is better than model used in (he effectiue FISi I 
Evaluation of proposed conditions (CLOMRs only) (explain) 

a Other l\jo ex1 & rnq anolv515 o 
~ X I & I ~  con;T;f,on.;! 

I I r a  computer programlmodel was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 - a n d  500-year recurrence intervals. 1 
Oniy Lhe 100-year recurrence interval need be included for SFHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

a Approval of hydrologic analysis, including the resuit ingpeak di harge va  ue (s has een provided by the 
appropria,te local. state,  or Federd1 Agency. 0.e.. ~ l o r r l  c~I~'%OI D!&~IC{ d Marl cop& 
C.nu I?+Y ) 

ALtach ev18encc of approval. 
3 Approval of the hydrologic analysis is not required by any  local, State, or Federal Agency 

FEMA Form 81.898. AUG 93 Hydrologic Analyslr Form Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area FIS(cfs1: Revised (cfs) : 
csq nu., < 

~onfluencc u/~th Has~a)arnm 0 . 2 4  -22K. - - 
Elver 

1 

i Note: When revised discharges are not significantly different than FIS discharzes, FEMA may require a 
confidence limils analysis on attachment D a1 a Later date to complete the review. 

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a 
revision. Therefore, lransition lo the unrevised portion is important to maintain Lhe con~inuity or Lhe study. NFIP 
regulations stipulate that such a transition must be assured. What is the transition lrom the proposed discharges to the 
effec~ive discharges? I'lease explain how the transition was made (utfach separale sheet if necessary) 

, h l ~  ~ ~ ~ S f i r n  crnn\ysrs or up&? 
Y 

ed ana\y515 to reflect . e ~ \ 5 t i n q  cordltlons. - 

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is Lhe new hydrologic analysis beingdeveloped solely to revise the flow values prcsented in tho FIS(i.e. no changed 
hyaruulic conditions)? Yes @ No 

Iryes, does the 100-year water surface elevation change by 1.0 foolor more? [? Yes No 

I q M A  does not normally revise NFTP maps solely due Lo insignificant flow cha~~<es  where changcs in 100-year walcr 
sur:'ace elevalion are less Lhan 1.0 fool. 

Hydralogi< Analysis Form Form 3 Paqe 2 of 7 



5. HISTORICAL FLOODING INFORMATlON 

I Is historical data available for the flooding source? 0 Yes @ No I 

A If yes, provide the following: 

, ~ .L:~ ~ . , - ~ ~ - " . - > : - -  J.ocanon along ilooalng source: I 

T Maximum peak discharge: 

I Source of information: I 
6. GAGE RECORD INFORMATION 

Location of nearest gage to projeCt site (along Pooding source or similar watershed; spaciiy) 

AtA 
Gaging Station: 
Drainage area a t  gage: mi:! 

Number of years of data: 

7. DATA REVISION 

I 
~ ~~ - ~~- ~ - - 

Please use thefollowing table to list ail the dam andlor parameters a ~ c c r c d  by this request and identify ~ h c m  iis 1 

I new data (New) or  as  revising existing data (Revised). ( I f  necessary, attach a separate sheer.) 

Data Parameter Xew Revised Data Source 

Data source can be from a Federal, State, or local government agency, or From a private source. Some Slate and 
local governments may have less strict data requirements than Federal agencies, in which case the hydrologic 
data may not be accepted by FEMA unless it is demonstrated that the data give a better estimate of the flood 
discharge. 

Attach documenljltion corroborating each data source (i.e., certified statement, report, Sibiioyruphical rejrrence to 
a published document). In the case of a published document or a government report, providing copies of the cover 
and pertinent pages may be helpCu1. 

8. METHODOLOGY FOR NEW ANALYSIS - 
0 Statistiedl Analysis of Gage Records (use Attachment A) 

Regional Regression Equations (use Atlachmenf B )  

PrecipitatiodRunoff Model (use Altachmrnt C) 

A Other ispeclry; aflach backup computations and supporting data) 

Hydrologic Analyslr Form Form 3 Page 3 a i  7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

G a g n g  Station: UA 
Gage 1.ocation (latitude and longitude): 

FIS: Revised: 

1. Number of years of data ................................ ., ........................................ Systematic 

Historical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Homogeneous data ..................................... Yes No a y e s  a N o  

3. Data adjustments ...................................... Yes NO q Yes q No 

4. Number of high outliers ................................ 
Low outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zeroevents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Generalized skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Station skew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ....... . . . .  
7. Adopted skew . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Probability distribution used (justity 

if log-Pearson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q yes q No 

If yes, specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of resulk with other analyses q Yes q No 

If yes, describe comparison 

'FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. 

If any data is not available, indicate by NIA. 

Attach analysis including plot of ilood frequency curve. 

Hydrologi( Analysis Tor Form 3 Page .1 of 7 





ARACHMENT C: PREUPITATION/RUNOFF MODEL 

I 
FIS: Revised 

1. Method or model used: ................................... / i ! ~  -1 
Version: ............................................ Ver. 3. 0 
Date: ............................................... 02 AU4. 88 

2. Source of rainfall depth: ................................. ~ I o A A  AJrlo~ 2 
3. Source of rainfall distribution: a' S C S  TYPE IL ............................ 
4. Rainfall duration: ....................................... 24 hour5 
5. Areal adjustment to precipitation (%I: ..................... \\\us HYDRO-% 
6. Hydrograph development method: ........................ 5- G r s ~ h  
7. Loss rate method: ....................................... Gree~? - AMPT 

Source of soils information:, ........................... . <cs 
Source ofland use information . . . . . . . . . . . . . . . . . . . . . . . .  Town d W~rke 

5. Channel routing method: dormat bcD% 
"b'J'3 

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9. Reservoir routing: ....................................... Yes @ No a Y e u  No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No U Y c s  $1 No 

If yes, explain how baseflow was determined: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1. Snowmelt considerations: Yes C] No a Yes No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No a y e s   NO 

IT yes, explain how calibration was p e r f o r m e d f . n m ~ u h c /  dlscharc~es were c o r n ~ a r e d  

u\% tt,\%HARh& vs bRA\N\GE AZEA cur\/es an J enve\opc.; 

prepared h ~ \ r r A  Gntroi D\dr\S $ M a r l c o ~ a  6 un +,I. I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. Future land use condition: . . . . . . . . . . . . . . . . . . .  .. Yes No 

lf yes, explain why 

NOTE: FEMA policy is to base floodingon existingcondilions. 
lfdala is not available, indicate by NIA. 

Attach pfecipitationlrunoff model, hydrologic model schematic, curve number calculations, tlme of  concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 
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ARACHMENT D: CONFIDENCE LIMITS EVALUATION 

i Stream: NA - No S'IO~J records 

Select one location for Confidence Limits Evaluation (describe Location): 

" 

Discharges for selected location: 

I Exceedance Probability FIS Revised 

10% (10-year) .................... cfs 

2% (50-year) . . . . . . . . . . . . . . . . . . . . .  cfs 

1% (100-year) . . . . . . . . . . . . . . . . . . .  cfs 

0.2% (500-~ear)  . . . . . . . . . . . . . . . . . . .  cfs 

cfs 

cfs 

cfs 

cfs 

1% (100-year) Flood Conlidence Intervals 

90% Confidence Interval: 5% limit cfs 

95%limit - cis 

I 50% Cod~dence  Interval: 25% limit c 5  

75% limit cfs 

If the value of the 100-year frequency flood in the 
FIS is beyond Lhe 50% conlidence interval but 
within the 90% contidence interval, does the 100.year 
water surface elevation change by 1.0 foot or more? Yes No 

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B. 

Atlach Confidence Limits Analysis. 

Hydrologic Andlyrir Form Form 3 Page 7 of 7 



Append,x # 6 . 5  

I FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No 3067-0148 1 FEMA USE ONLY I 

t RIVERINE HYDRAULIC ANALYSIS FORM I Exoiresluly 31. 1994 I 
IJUHLIC HUKIIEN DISCLOSURE NO'I'ICK 1 

I,lic reporting burden for this form is estinlaled Lo average 2.25 hours per response. The burden estimale includes the 
me for reviewing instructions, searching existing data sources, gathering and maintaining the needed da ta ,  and 

completing and reviewing the form. Send comments regarding ihe accuracy of Lhe burden estimate and any  suggestions 
for reducing this burden, to: Information Collections Management. Federal Emergency Managemen1 Agency. 500 C 
Street ,  S.W., Washington, DC 20472: and to the Ofice ofManagement and Budgel, Paperwork Reduction Project (3067- 
0148). WashinGon. DC 20503. 

Comniunity Name: Untncci rpora 3-4 M n r ; c c p  ~ c l r r  w of hhcknb u a J 

wash f: ' I  
Vlooding Source: 

tOru (urn< for roch (7wding sourerJ 

Project Namefldentificr: ~ ; c  kcq b ~ r q  ADMS - FCD 29-77 
1. REACH TO BEREVISED 

I LIownstream limit: S J Q ~  l o o  '6.3 I 
I Vpstrcam limit: S4o #, in  :. ::TZ I 
L 1 

2. EFFECTIVE FIS 

n N o ~ s t u d i c d  I 
12 Studied by approximate methods 

I)ownstruam limit ofstudy 

Upstream limit of study 

I E4 Studied bv delailed melhods I +- Downstream l imitofs tudy C O ~ ~ / U / U P ~ ~ C  ~ ; + h  HasCQ yumpa.  /?, y p p  

Upstream limit of study ~ # a f  , o n  /. O r 2  

1 3 Floodway delineated I 
I Downstream limit ofFloodway I 

Upstream limit of Floodway I 
3. HYDRAULIC ANALYSIS 

Wh:, is ihc  hydraulic analysis different from lhat  uscd to develop the FIRM. ( C l ~ e c k  ull rhur upply) 1 
1 3 Not studied in FIS ! 
I 9 Improved hydrologic datdanalysis.  Explain: I 

2 Improved hydraulic analysis. Explain: 

2 Flood control structure.  Explain: 

: Other. b>xplain: *= 
I 

F E M A  corm 81-89C. A U G  33 Rwertne nyaraulic analyrrr Form Farm 4 Page I at 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
M d e l s  Submitfed 

Igull input and ourpul listings along wilh files on disketle (ifauailable) for each o f the  models listed below and 
summary  of the  source or input parameters used in the models must be provided. The summary must  include a 
e o m ~ l e t e  description of any changes made from model to model (e.g. duplicafe effecfiue model lo corrected efictiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for directions on when other models may be required. Only the 100-year flood profile is  required for 
Sb'lf As wilh a Zone A designalion. For areas  which do not have detailed floodihg, a hydraulic modcl is not 
required; however HFE's may notbe added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies of' the hydraulic analysis used in the effeclive PIS, referred to a s  lhe 
offcctive models ( lo- ,  50-, loo-, a n d  500-year mulli-profile runs a n d  the 
,400dway run)  must be obtained and then reproduced on the requestor's 
equipment lo produce the duplicate effective modcl. 'This is required to 
assure  tha t  the erective model input data has been transferred correctly to 
the requestor's equipment and to assure  tha t  the revised d a i a  will be 
in tegrated into the efrective data  to provide a continuous FIS model 
upst ream and downstream of the revised reach. , 

Corrected EFfective Model Natural  Floodway 

The  corrected effective model is the model that  corrects any errors that  a 0 
occur in the  duolicale effective mode!, adds any additional cross sections to 
:he duolicate cifeclive model, or incorporates more detailed l o p o ~ a p h i c  
inIormation khan lha l  used in the currently effcc~ive model. The corrected 
eifective modcl must & reflect any man-made physical changes since the 
date  of Lhe eKec~ive model. An error cuuld be a technical e r ro r  in the 
modeling proccdurcs, or any construction in the floodplain that  occurred 
prior lo the datc of the effective model but was no1 incorporated inlu the 
e!Tectivc modcl. 

Existing or I're-Project Conditions Model 

T h e  duoiicatc cffcctivc or corrected modcl is modiiicd to pruducc the  
existine or orc-oroiect conditions model to reflect any modilicalions LhaL 
have occurred within the floodplain since the date  of the effective model but 
prior to ihe  construction of the project for which the  revision is being 
requested. If nu modiliealion has occurred since the dale of the cffcctive 
model, lhcn this modcl would be identical to the  corrected cffcctive o r  
duolicale etTective model. 

Revised o r  Posl-lJrojecl Conditions Model 

Natural  Floodway 

n 

Natural Ploodway 
n n u u 

T h e  existine or ore-proiect conditions model (or  duplicafe effecfiue o r  
corrected effectiue model, a s  appropriate) is revised to reflect revised or post- 
project conditions. This model must incorporate any physical changes to 
the floodplain since the effective modcl was produced as well a s  the effects 
of the  project. When the request is for proposed project this model should 
reflect proposed conditions. 

I y. 0% Please a t tach a s h e e t  descr ibing a l l  o t h e r  models o r  Natural  Floodway 
calculations submilled. hn El 

I 
Riverlne nydrauli' Analyrlr Perm kotm 4 Page 2 of 6 



4. MODEL PARAMETERS (from model used to revise 100-year water surface elevation) 

I 1 
Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7 / 8 3  cf* 

500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attach diagram showing changes in 100-year discharge 

2. Explain how lhc starling water surface elevations were determined S t a r  -/-m wa&r - 
~ u r f q ~ e  e lcva  de ie rmtAe - /  i.y f S / ~ D C -  me+hod. 

3. Give range of friction loss coefiicients (Manning's "iV")hanncl . . . . . . . .  0.02 - 0. 0-r 
Overbanks . . . . . .  0.06 - 0 , O 7  

If friction loss coeficients are  different anywhere along the  revised rehch from those used to develop the I.'IliM, 
give Ioc~Lion, value used in the effective FIS, and revised values and an explanation as :o how thc rcvised values 
were dclermincd. 

4 .  1)escribe how ihe cross secLion geomelry data were determined ie.g., /ieLd .survey, topographic mup, lahen from 
previous study) and list cross sections ihal'werc added. I 

I ! .  
- r i ~  n : a d e / s  ;or the - m a p s .  

Riverme Hydraulic dndlyru Foxm forn, a Page 3 of 5 



4. MODEL PARAMETERS (Conl'dJ 

5 .  Explain how reach lengths for channel and overbanks were determined: 

A//  reach lenqkhs M rc/ere Gonl f / o d p l a ~ X  

5. RESULTS (from modelused lo revise 100-year water surface elevalions~ 

1. Do the results indicate: 

a .  Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  y e s  m N O  

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes W No 

c. Crilical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !Z Yes NO 

d. Olher unique situalions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

r c D l e ~  report ~ , f t % c h e d ,  LJ ye, s r e c , u / p  , 

If ycs to a of he above, altach a n  cx anallon lhat  discusses the sltuallon and how i L  is presenlcd on the 
profiles, tables, and maps. 

What is the maximum change in encrgy q a d i e n t  between cioss-sections? . . . . . . .  
Sp6cify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Whal  is Lhe d i s ~ a n c e  between lhe cross-seclions in 2 above? . . . . . . . . . . . . . . . . . . . .  
Specify locution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What  is the maximum distance bctwecn cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IJloodway delerminalion 

. . . . . . . . .  a.Whal is lhe  maximum surcharge allowed by the communily o r  Slale? 

b. What  is the maximum surcharge for the revised condilions? . . . . . . . . . . . . . . . . . .  
Specify locution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I fool 

0 roo 1 

./A 
1 2 * 1 6  fps 

0 .  Ob.3 

Explain: 

d. Arc lhere any negedtivc stlrcnargc values a t  any cross-seclion Ycs p. No 

If yes, the floodway may need lo widen.. IF it is no1 widened, please cxpluin and indicatc the muximum negative 
surcharge. 

Riverine Hydraulic Analyst5 Form Form 4 Page 4 of 6 



5. RESULTS (Cont'd) 

1 
i Is ihe  discharge value used to determine the floodway anywhere different from that used to determine the 

natural  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

I If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  
17. 

DO 1110-year water surface e~eva t ibns  incrcase a t  any location? y e s  NO I 
If yes, please a t tach a list of the locations where the  increases occur, state whether or not the  increases a r e  located 
on the requestor's property, and provide an explanation o f t h e  reason for the increases. 

Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6) 

6. REVISED FIRMIFBFM AND FLOOD PROFILES 

I 
A. T h e  revised water surface elevations Lie into those computed by the effective FIS Model ( 10 - ,  50-, 100-, artd 500- 

year), downstream of the project a t  cross-section within feet and upstream of the 

project a t  cross section within feet. 

B. The  revised floodway elevations tic into those computed by the effective FTS model, dowstream of the project a t  

cross section within feeland upstream or the  project a t  cross section 

within feet. 

C. Attach profiles, a t  the same vertical and horizonhl scale a s  the profiles in the effective TOIS report. showing 
s t ream bed and profilcs of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data) ,  culverts, tributaries, corporate limits, and study limits. l rchannel  
distance has changed. the stationing should be revised Tor all profile sheets. 

1 I). Attach a Floodway DataTilble showing data for each cross section listed in the published Floodway Ilnla Table in I 
Lhc I*'IS report. 

to Itiverine /Coastal Mapping Porm 

Riverine Hydraulic Analyrlr Form Form 4 Page 5 af 6 



Model- See f o / / o ~ j  f/ood* TQ~/e  7 

1!100yea. I ~ ~ a t c ~ ~ a l i ~ a t e r  S~r la 'e  Elevation 2-fncroa~l~menl (Hoodway) Water Surlacr flevation 3-Surchargevalue I 
Include all cross settioar in the n~odels between tie-in points. Any interpolated valuer rl~ould be indicated in parentheses. Page 6 of 6 

Sheet of 
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d OODWAY DATA,  WASH F : UNNAMED WASH #1 

P R O F I L E  NO.  2 

. . . . . . . FLOODWAY - - - - - - -  WATER SURFACE E L E V A T I O N  

STATION WIDTH S E C T I O N  MEAN W I T H  WITHOUT D I F F E R E N C E  

AREA V E L O C I T Y  FLOOOWAY FLOODWAY 



- 
FFDERZL E M E R G a C Y  MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 FEMA ONLY 

BRlDGUCLlLVERT FORM Exoires July 3 1 .  199d 
k 

PUBLIC BURDEN DISCLOSURE N0'1'1CI.2 . . 
reparting burden for this form is estimated to average 2 hours per response. The burden estimate inciudes the 

.r.e for reviewing instruciions, searching existing data sources, gathering and maintaining the needed d a b ,  and 
and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 

Tor z d u c i n g   his burden, to: Information Colleclions Management, Federal Emergency ManagemenL .Agency, 500 c 
Street.  S.W.. Washindon.  DC 20472: and Lo the Of ice  of Manaeernent and Hudzet. Paperwork lieduction Prciect [306;. - - .  . . ~ - ~  ) o ! ; ~ ) . ' ~ a s h i n g t o n ,  6~ 20503. 

~ ~ m m u n i t y  Name: ffnincorporafed b'hr~~opcc County / ~ * ( ' n  of M ~ c k e n b ~  - 
?!ooding Source: wash F: 

1, Name ofroadway, railroad. ek.: U S .  M/'9h WO)1 6 0  - Q Y  
2. 1.ocation oibr:dgdculvert aiong ilooding source (in terms of scream diszance or cross-icc:ion idenliiier): 

I 
I s & C , & ~  0 .063  4. ~ ~ c ? # i b r l  2.0w 

1 
I 

3. This  revision r s i l e c z  (cneci one a i rhe  joilowing): 

Xew bridqelculver: no! rnode!ed in the F!S 
- 
i! Modified bridgelcuivert previousiy modeled in the F!S 

I 1 - New analysis o ibr iagdculverr  previousiy nodeied in L!C FIS 

I iEr?iain uny  new a m i y s i s  was perjbrmed: I 

I 
2. SACXGROUNO 

I 
- 

Pioviae the following iniorniation about the strucicre:  

Dimension, material ,  and shape (e.g. two 10 x 5 ieet reiniorced concreic 50x e.~lver:: :hree 30-root span bridge 1 
with 2 rows o i two  3- fool diameter circniar piers: 40-foot wide ogee s h q c  spillway) Ohe 6'x.f' % I.%?* 7c 

Concre k k,cz~ c u l v e r t  

Entrance geomcrry of culverUtype ofbridge opening (e.g: 30 " - 75 'wing walls w i ~ h  square $OD edge, sloping 
elnbankments and ver~ ica l  ahurmenrs) 3 12' - 7S0 W ~ n q  wo :IS , 7.2~ : n f 

P.*./,, r / e ,,- / . J 

l iydraulic mode! used to analyze the structure (e.2.. f1fi:C-7 wilh special briakr rourlne. WSPIIO. I IYX)  

UEC- 2 w;+h  5,~spcc/'o I cul#er--t irs I I A G P  
I 

l ld i l ierent  :han hydraulic analysis lor the floodingsourcc. jusziiy why the hydraulicanalysis used for :he 
flooding source could nolanalyze the  structure!sl. (Allach justificafionJ 

i 

ce: i f  a n y  i t ems  d o  n o t a p p l y  to s u b m i t t e d  h y d r a u l i c a n a i y s i s .  indicate  by Y I A  
O n e  form p e r  n e w h e v i s e d  b r i d g e k u l v e r r  

F I M i  i orm 87-a9E. AUG 93 BridqeiCviven Firm Form 7 P3ge : oi 6 



3. ANALYSIS - 
S k e k h  the  downstream lace oFLhe structure logether wi th  the road profile. Show, a1 a minimum, Lhc maximum low 
chord elevation,  inve r t  elevation, minimum Lop of road elevation, a n d  inelTccLivc flow widths. 

I 

LC. o$ BurreJs: / 
I 

~ ~ i v c r ?  5 1 z c :  6')(<'.< 13g.7.r 

See <e:Aon# 0.063 

Sk2'i.i the ups t ream face of the s:ruc!ure Logether wirh h e  road profile. Show, a t  n minimum. thc maximum low 
chord elevation,  invert  cleva~ion,  and minimum LopoFrozd clevation. 

<n _j ~ a r t - e ~ s :  I CuI~er t  
1 / 1 I 

CUs/veri 5 r r t :  6 ,,< ,'$,, 7Le 

See Cross &chon i+ O.ON 
>- 

BrldgaCulven form Fotm I Page 2 01 6 



Anach plans of the structure (s) certified by a registered Professional Engineer. 

Culvcrt lcngh or bridge width (k) /39 i ' i  

Calculated culvcrthridge area (kg) 
by the hydraulic model, irapplicable 

' 30 p41i 
,- 

'rota1 culvertrlridge area (n?) 3~ il 

BridgeKulven Form Form 7 Page 3 of 6 



3. ANALYSIS (Cant'd) 

Elevations Above Which Flow is Erective for O v e r b a n k  

Ian Ove+cnk 

U P s ~ r e r m  bCe ( 5 3  o.o,"<~ /877. 0 

Downstream face (' ST' , .,OIJ] /g <?. ;. . 7 

M i n i m u m T o ~  of Road Elevation 

UpsLream face 

Downstream face 

100-Year Elevations 

Upstream face 

Downstream face 

Uischaree 
AmounL of flow 

I ~ f t  Overbank 

Right Overbank 

/a76. I 
122 -, , 7 

Kighl Overbank 

Water S u d a c e  lSner3 Gradient 
Elevatiocs Elcvatians 

/g7G,y$ : 8 7 / .  2 3  

/ B k L 8 3 ' L  . ?  /F6r5. 6.- 

h w  Flow Pressure Flow Weir Flow Tolal Flow 

throughlover - 34.c - 3 y s  c.j: 
the slructure (s) (cfs) 

'l'hc maximum depth of 
flow over the roadwaylrailroad (h.1 ..................................... 0 

W e i r  length (k.) ................... .. .................................. 0 

~ S S L ,  r a n r  5 f i v e  F/oon'p/cr;~ 
Too Widths 

I I 

Floodplain Floodway 

Upstream face 

Downstream face 

Too Widths 

Erective Flow 

9 
/ 

Upstream face 

Downstream face 7 , 2  ' 

Erective and 
Ine~Tective Flow 

8"dguCulvtnForrn F o m  7 P i q e  4 o( 6 



1 lass Coeficienls a Entrance loss coeficient 
Manning's "n" value assigned to the structure(s1 

Friction loss coeficient through s t ructure  (s) 

Other loss coeficients k g . .  bend 

manhole, etc.) 

ToLal loss coeficient 

Weir coefficient 

Pier coeficient  

ConLraction loss coeficient 

Expansion loss coeflicienl 

I 1. h. Is :here any indication irom historical records Lhat sediment  transport  i inc!uding.~courand drposirion) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 1 

I B Based on the conditions (such as geomorphology, uegelaliue cover a n d  developmen! orlhe wafershed a n d  s f r eam 
bed, a n d  bcnk conditions), is there a p k n t i a l  for debris a n d  sediment transport(inc1uding scour  a n d  1 
& ~ s i l i o n J  Lo airect the 100-year water surrace elevations andlor conveyance capacity through the  
bridgc!culvert? , . . . . . . . . . . . . . .. . . . . . . ... . . . . . . . . . . . .... . . . . . . . . . . . . . . . . Yes a Y o  

.. if the answer to either l A  or :B is yes: 
A. WhaL is Lhe estimated sediment (hed mareria!) load? 

cfs (aflach zradnfion curve) 

Explain me!hod used to estimate Lhc sediment  t ranspor t  and thc depth of scour and/or 

deposition Nff - S c G f t ' ~ ~ r t  {rctr; E  FOP^ n o +  ~ ~ v ) h / ' o / e r r e /  
1 

,n u n a  l y s / ~ .  
/ 

I B. Will sediment accurnulatc anywhcrc through Lhc bridgcJculvcrt?O Yes 0 XO I 
If yes, explain the impact on the conveyance capacily through the  

bridge!culvert? 

-- - - 

5 . F L 0 0 0 W A Y  ANALYSIS 

I 1 

1 Xx3lain method ofbridqe encroachment I 
4 o f  rrcrcz,c:L; . * - . '  /> ust.c/ w L ; ,  7, , - : . ,  .. - flocdwoy run) 

s4qfiok,s a r e  dcLAcr, . by ET b , t  r :  e l e v o h k . s  a< 

o h ~ n ; c ,  ,; j (,:e. , d ~ ~ ~ e ~  t i r ~ ~  , JOT e Trfr c4i.r C/o4 

I ca I GM la f S .  

Br!dge/Culven Form Fotm 7 Page 5 ot 6 



5. FLOOOWAY ANALYSIS (Cont'd) 

Comments (rrphm any unusual siluationr): 

At tach analysis. 

aridqe~cuiven Form Form 7 Paqe 6 or 6 



* HEC-2  WATER SURFACE PROFILES * 
k 

i.. . ...., May 1991 e 

* 
RUN DATE 12AUG92 T I M E  07:20:32 * 

X X X X X X X X X  X X X X X  X X X X X  

X X X  X X X X 

X X X  X X 

X X X X X X X  X X X X  X X X X X X  X X X X X  

X X X  X X 

X X X  X X X 

X X X X X X X X X  X X X X X  X X X X X X X  

* U . S .  ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, S U I T E  D * 
* D A V I S ,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* (916) 7 5 6 - 1 1 0 4  

....................................... 
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T H I S  RUN EXECUTED 12AUG92 07:20:32 
...................................... 

HEC-2  WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 
**%******************************%%%* 

T I  WICKENBURG ADMS - CONTRACT FCDMC 89-79  

1 2  BLACK 8 VEATCH PN 17676: COE & VAN LOO JN 1197-02 

T3 WASH F : UNNAMED WASH # I  

J1 ICHECK I N Q  N l  NV l D l R  STRT METRIC H V l N S  

J2 NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC 

3 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

NC ,070 .070 ,035 1 .3 
NH 4 .035 1119.4 .07 1346.4 ,035 

HASSAYAMPA RIVER F I S  SECTION (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE WITH WASH F - UNNAMED WASH # 1, AN EAST TRIBUTARY 

NON COINCIDENT WITH 100 YEAR DISCHARGE I N  HASSAYAMPA 

X I  44.59 18  1346.4 1504.6 440.0 520.0 

GR 1874.4 1000.0 1877.8 1119.4 1875.0 1140.8 

GR 1855.0 1299.5 1856.7 1346.4 1856.0 1425.9 

GR 1855.0 1490.0 1856.5 1504.6 1858.0 1597.8 

GR 1861.3 1744.4 1862.1 1781.8 1983.0 1960.2 

NC .070 .a70 ,020 .6 .8 

ET 9.1 

DOWNSTREAM BRIDGE SECTION ( 6 '  X 5 '  X 138.75' CBC) 

0 - 1 '  SEDIMENT ON BOTTOM 

X I  0.063 6 996.9 1003.1 250 330 
X 3  10 

GR 1877.0 949. 1866.7 996.9 1861.7 997. 

GR 1877.1 1051. 

UPSTREAM BRIDGE SECTION 

0.085 3 1  997 1003 139 139 

2 1867.1 1880.04 

Q WSEL FQ 

0 1860.0 0 

IBW CHNlM ITRACE 

0 0 15 
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,070 ,070 ,035 .6 .8 

9.1 9.1 950 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOOOPLAlN LIPITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

0.093 28 1000 1049 42 42 42 

10 

1896.2 528. 1885.2 546. 1876.1 591. 1875.3 

1874.0 751. 1872.4 773. 1874.4 792. 1872.4 

1864.3 875. 1864.3 896. 1863.9 957. 1863.8 

1863.7 1049. 1873.6 1052. 1872.6 1076. 1872.6 

1864.8 1127. 1866.3 1148. 1866.7 1161. 1873.9 

1880.0 1265. 1884.0 1370.0 1900.0 1430. 

NC ,070 ,070 .035 1 .3  

ET 9 . 1  

FIRST TRIBUTARY SECTION; TRIBUTARY MODELED WITH THIS RUN 

e 0.133 9 979 1030 200 220 21 1 
1880.0 944. 1866.5 979. 1866.4 1000. 1866.4 

GR 1872.2 1049. 1873.9 1061. 1875.3 1074. 1880.0 
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T R I B U T A R Y  10 W A S H  F 

-0.133 9 979 1030 
979. 

1061. 

1255 
1162. 

1255. 

I odo 
986. 

1012. 

1008 

957. 
1008. 

1079. 

1000 

947. 
1011. 

1000 
969. 

1032. 



SECNO DEPTH CWSEL CRlWS WSELK EG 0, HV HL OLOSS L-BANK ELEV 
OLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENOST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= ,100 CEHV= .300 

1490 NH CARD USED 

*SECNO 44.590 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER FIS SECTION (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE WlTH WASH F - UNNAMED WASH # 1, AN EAST TRIBUTARY 

NON COINCIDENT WlTH 100 YEAR DISCHARGE I N  HASSAYAMPA 

44.590 1.69 1856.69 1855.95 1860.00 1856.75 .06 .OO .OO 1856.70 
345.0 42.8 302.0 .3  43 .7  144.9 1.1 .O .O 1856.50 

.OD .98 2.08 .23 ,070 ,035 ,070 ,000 1855.00 1294.41 

,002685 440. 500. 520. 0 21 7 .OO 220.53 1516.39 

DISTRIBUTION FOR SECNO= 44.59 CWSEL= 1856.69 

STA= 1294. 1300. 1346. 1505. 1516. 

PER Q= 1.2 11.2 87.5 1 
AREA- 4.3 39.4 144.9 1.1 

VEL- . 9  1 .O 2.1 .2 
DEPTH= .8 .8 .9  1 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1877.00 ELREA= 1876.10 

DOWNSTREAM BRIDGE SECTION ( 6 '  X 5 '  X 138.75' CBC) 

0 - 1 '  SEDIMENT ON BOTTOM 

,063 4.66 1866.36 1866.36 .OO 1868.65 2.30 1.60 1.79 1866.70 

345.0 .O  345.0 .O .O 28.4 .O .8  .8 1866.70 
.01 .OO 12.16 .OO ,000 ,020 ,000 ,000 1861.70 996.91 

,011771 250. 330. 330. 0 1 7  0 .OO 6.19 1003.09 
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SECNO DEPTH CWSEL CRIWS WSELK EG 0,  HV HL OLOSS L-BANK ELEV 

OLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWlD ENDST 

FLOW DISTRIBUTION FOR SECNO= .06 CWSEL= 1866.36 

STA= 997. 1003. 

PER 0= 100.0 

AREA= 28.4 

VEL= 12.2 

DEPTH= 4.6 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 ,020 .40 2.90 .OO 5.00 6.00 138.80 8 1 1862.10 1861.70 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 

*SECNO ,085 

IAL CULVERT INLET CONTROL 

EGlC = 1871.234 EGOC = 1869.675 PCWSE= 1866.356 ELTRO= 1880.040 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.77 

SPECIAL CULVERT 

EGlC EGOC H4 QWElR QCULV VCH ACULV ELTRD WEIRLN 

1871.23 1869.67 2.58 0. 345. 6.930 30.0 1880.04 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1877.00 ELREAS 1876.10 

UPSTREAM GRIOGE SECTION 

,085 8 .29  1870.49 .OO . O O  1871.23 .75 2.58 .OO 1862.20 
365.0 . O  345.0 .O .O 49.8 .O .9  .8 1862.20 

.01 . O O  6.93 .OO ,000 ,020 ,000 ,000 1862.20 997.00 
,000518 137. 139. 139. 2 0 0 .OO 6.00 1003.00 

OlSTRlBUTlON FOR SECNO= .09 CWSEL= 1870.49 
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SECNO DEPTH CWSEL CRIWS WSELK EG 0. HV HL OLOSS L -BANK E L E V  

OLOB OCH OROB ALOB ACH AROB VOL TUA R-BANK E L E V  

T IME VLOB VCH VROB XNL XNCH XNR WTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENOST 

STA= 997.  1003 
PER a= 100.0 

AREA= 49.8  

VEL= 6 . 9  
DEPTH- 8.3  

3301 HV CHANGED MORE THAN H V I N S  

3302 WARNING: CONVEYANCE CHANGE O U T S I D E  O F  ACCEPTABLE RANGE, K R A T I O  = 6.37 

3470 ENCROACHMENT S T A T I O N S =  950.0 1050.0 TYPE= 1 TARGET- 100.000 
E T - D A T A  USED T O  SET L I M I T S  OF E F F E C T I V E  FLOW AREA AT CURRENT 

SECTION:  THEREFORE, FLOODPLAIN  L I M I T S  ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

7.98 1871.68 1864.61 . O O  1871.68 .OO .OO .44 1863.80 
345.0 110.4 234.2 @ O q 3  .4  390.9 388.4 6 . 3  1.3 .9 1863.70 

.04 . 2 8  . 6 0  .06 .070 .035 .070 ,000 1863.70 950.00 
.000013 42. 42. 42. 2 20 0 . O O  100.00 1050.00 

FLOW D I S T R I B U T I O N  FOR SECNO= .09 CWSEL= 1871.68 

STA= 950. 957.  999. 1000. 1049. 1050. 
PER Q =  2.8 28.5 . 7  67.9 1 

AREA= 54.3 328.7 7.9 388.4 6 .3  
V E L =  .2 . 3  .3  .6  . I  

DEPTH= 7 . 8  7 .8  7 . 9  7 . 9  6 . 3  

3302 WARNING: CONVEYANCE CHANGE O U T S I D E  OF ACCEPTABLE RANGE, K R A T I O  = .37 

F I R S T  TRIBUTARY SECI ION;  TR IBUTARY MODELED W I T H  T H I S  RUN 

. I 3 3  5 .27  1871.67 1867.67 . O O  1871.69 .02 .O1 .O1 1866.50 
345.0 1 2 . 8  317.6 14.6 34.7 260.7 40.8 4.0 1 . 3  1866.90 

.09 .37  1.22 .36  ,070 ,035 ,070 .OOO 1866.40 965.60 
.000093 200. 211. 220. 2 20 0 .OO 81.51 1047.10 



SECNO DEPTH CWSEL CRlWS WSELK EG 0, HV HL OLOSS L-BANK E L E V  

OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK E L E V  

T IME VLOB VCH VROB XNL XNCH XNR WTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENOST 

FLOW D l S T R l B U T l O N  FOR SECNO; . I 3  CWSEL= 1871.67 

STA= 966. 979. 1030. 1047. 

PER 0 -  3 . 7  92.1 4.2 

AREA= 34.7 260.7 40.8 

VEL= .4  1 . 2  .4 
DEPTH- 2.6 5 . 1  2.4 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, K R A T I O  = . I 8  

FLOW D I S T R I B U T I O N  FOR SECNO= . I 8  CWSEL- 1871.58 

982. 990.  1000. 1018. 1052 
PER O= 6.7  5 4 . 3  30.0 9 .0  

AREA= 14.0 3 5 . 8  48.2 30.0 
VEL= 1 . 6  5 . 2  2.2 1.0 

DEPTH- 1 . 8  3 .6  2 . 7  .9  

'SECNO .275 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

,275 1.90 1878.50 1878.50 . O O  1879.13 .6L 2.16 . I 2  1877.00 
180.0 40.4 139.5 1 15.0 19.6 .2 6 .2  2.3 1878.20 

. I 3  2 .70  7.13 .72 ,070 ,035 .070 ,000 1876.60 976.96 

,015651 520. 502. 470. 0 11 0 .OO 28.07 1005.03 

FLOW D I S T R I B U T I O N  FOR SECNO= . 2 8  CWSEL. 1878.50 

STA= 977. 978.  992. 1004. 1005 

PER O =  . 2  2 2 3  77.5 1 
AREA= . 3  1 4 . 7  19.6 .2  

VEL= 1 . 1  2 . 7  7.1 . 7  

DEPTH= . 3  1 . O  1 . 6  1 
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SECNO DEPTH CVSEL CRlWS WSELK EG 0, HV HL OLOSS L-BANK ELEV 

OLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOD VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

*SECNO .379 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.379 2.89 1927.59 1927.59 .OO 1928.45 .86 8.46 .07 1926.60 
180.0 2.5 177.3 .2 I .6 23.6 .2 6.6 2.6 1927.10 

. I 5  1.58 7.52 .93 ,070 .035 ,070 .OOO 1924.70 989.84 
,015168 549. 549. 549. 0 14 0 .OO 17.00 1006.84 

FLOW DISTRIBUTION FOR SECNO= .38 CWSEL= 1927.59 

STA= 990. 993. 1006. 1007 

PER O= 1.4 98.5 .I 

AREA= 1 .6  23.6 .2 

VEL= 1 .6  7.5 .9 

DEPTH- .5 1 .8  .2 

HV CHANGED MORE THAN HViNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CR!TICAL DEPTH ASSUMED 

,473 1.87 1974.67 1974.67 .OO 1975.02 .35 6.34 .05 1973.80 
130.0 5 . 7  102.6 21.7 4.0 19.3 15.2 7.0 3.0 1973.60 

. I 8  1.44 5.31 1.43 ,060 ,035 .060 .OOO 1972.80 976.81 
,010328 500. 496. 490. 0 14 0 .OO 61.32 1038.13 

FLOW DISTRIBUTION FOR SECNO= .47 CWSEL= 1974.67 

STA= 977. 986. 1000. 1005. 1024. 1038. 

PER O= 4.4 78.9 4.9 8.5 3'. 3 

AREA= 4 .0  19.3 3.3 7.9 4.0 

VEL- 1.4 5.3 1.9 1.4 1.1 

DEPTH= .4 1 .4  .7  .4 .3 

*SECNO ,568 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CWSEL CRlWS WSELK EG ., HV HL OLOSS L-BANK ELEV 

OLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCli VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= .57 CWSEL" 1982.64 

STA= 970. 984. 1009. 1016. 

PER 0-  4 .9  94 .6  .5 

AREA- 4.4 23.8 . 8  

VEL= 1.5 5.2 .8 

DEPTH: .3 1.0 1 

*SECNO ,663 

7185 l l INi l lUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1992.40 ELREA= 1992.60 

FLOIJ DISTRIBUTION FOR SECNO= .66 CWSEL. 1992.56 

STA- 981. 984. 1013 

PER @= .2  99.8 

AREA= 2 16.3 

VEL= . 7  4.3 

DEPTH= 1 . 6  



SECNO DEPTH CWSEL CRIWS WSELK EG ., HV HL OLOSS L-BANK ELEV 

OLOB O C H  QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
T IIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENOST 

FLOW DISTRIBUTION FOR SECNO= .76 CWSEL= 2000.75 

STA= 977. 1011 

PER 0- 100.0 

AREA= 25.3 

VEL- 2.8 

DEPTH= .8  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68 

FLOW DISTRIBUTION FOR SECNO= .85 CWSEL= 2009.21 

e 980. 985. loOo. loO1. 
PER Q= 3.1 96.9 .O 

AREA- 1.3 14.5 1 

VEL= 1.6 4 .7  .O 

DEPTH= .3  1 . O  1 

FLOW DISTRIBUTION FOR SECNO= .95 CISEL= 2019.31 

STA= 982. 988. 1010. 1012. 

PER Q= 4 . 4  95.1 .5 

AREA= 2.0 19.5 .4 

VEL- 1.6 3.4 .9 

DEPTH= .4 .9 .2 
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SECNO DEPTH CWSEL CRlWS WSELK EG e0 HV HL OLOSS L-BANK ELEV 
OLOB OCH OROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOR VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

FLOW OlSTRlBUTlON FOR SECNO= 1.05 CWSEL= 2028.42 

STA= 984. 988. 1003. 1005. 1005. 

PER O= 4 7  90 .7  4.6 .O 

AREA- 1 . 7  15 .7  1 .4  1 
VEL- 1 .9  4 . 0  2.4 .O 

DEPTH- .5 1.0 .7  1 

CCHV= ,100 CEHV= .300 

*SECNO - . I 3 3  

START TRIB COMP 

- .  133 ,133 1871.670 

TRIBUTARY T O  \.]ASH F 

- .  133 5 .27  1871.67 .00 .OO 1871.68 .01 .01 9.16 1866.50 

FLOW OlSTRlRUTION FOR SECNO= - . I 3  CWSELz 1871.67 

STA= 966. 979. 1030. 1047. 

PER O= 3.7 92.1 4.2 

AREA= 34 .7  260.7 40.8 

VEL- .2 . 6  .2 

DEPTH= 2.6 5 . 1  2.4 

*SECNO ,032 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.032 1.65 1874.35 1874.35 .OO 1874.83 .48 .02 . I 4  1874.40 

170.0 . O  163.5 6.5 .O 28.8 4.1 10.5 6.0 1873.50 
.52 .OO 5.68 1 .59  .OOO ,035 ,070 ,000 1872.70 1226.52 

,017731 290. 248. 210. 0 17  0 .00 38.05 1264.57 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L -BANK E L E V  

QLOB QCH QROB ALOE RCH RROB VOL TWA R-BANK E L E V  

T IME VLOB VCH VROB XNL XNCH XNR WTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUIO ENOST 

FLOW D I S T R I B U T I O N  FOR SECNO= .03 CWSEL= 1874.35 

STA= 1227. 1255. 1265. 

PER 0- 96.2 3 . 8  

AREA- 28.8 4.1 

VEL= 5.7 1.6 

DEPTH= 1 .O .4 

*SECNO ,128 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

,128 2.08 1891.28 1891.28 .OO 1892.03 .75 8.07 .08 1889.90 

170.0 2.3 163.2 4.5 1.3 23.1 2.7 10.9 6.3 1890.20 

.54 1.74 7.08 1.68 ,070 ,035 ,070 .OOO 1889.20 984.11 

.014635 502. 502. 502. 0 11 0 .OO 20.88 1004.98 

FLOW D I S T R I B U T I O N  FOR SECNO= . I 3  CWSEL= 1891.28 

984. 986. 1000. 1005. 

1.3 96.0 2 .7  
AREA- 1.3 23.1 2 .7  

*SECNO ,221 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

,221 1.74 1911.54 1911.54 .OO 1912.06 .52 7.16 .02 1910.40 
1 7 0 . 0  2 3 .  144.8 2.1 11.4 23.3 1.6 11.2 6.7 1910.80 

.56 2.02 6.22 1.29 .070 ,035 ,070 .OOO 1909.80 973.72 
.014248 496. 496. 496. 0 15 0 .OD 38.70 1012.42 

FLOlJ D I S T R I B U T I O N  FOR SECNO= .22 CWSEL= 1911.54 

STA= 974. 976. 991. 1008. 1012. 

PER O= .2 13.4 85.2 1.2 

AREA= .4 11.0 23.3 1.6 

VEL=  .8 2.1 6.2 1.3 

DEPTH= .2 .7 1.4  .4 
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SECNO DEPTH CWSEL CRlWS WSELK E G  HV HL OLOSS L-BANK ELEV 

OLOB OCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL X L C H  XLOBR I T R I A L  I O C  ICONT CORAR TOPWID ENDS1 

*SECNO ,316 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.316 1.96 1934.36 1934.36 .OO 1934.90 .53 6.94 .OO 1933.60 
170.0 9.0 158.5 2.5 6.2 26.2 1.8 11.6 7.1 1933.50 

.59 1.45 6.05 1.39 , ,070 ,035 ,070 ,000 1932.40 966.07 

,013417 502. 502. 502. 0 8 0 .OO 38.06 1004.14 

FLOW DISTRIBUTION FOR SECNO= .32 CWSEL= 1934.36 

STA= 966. 968. 981. 1000. 1004 

PER O= . O  5.2 93.3 1.5 

AREA= .2 6.0 26.2 1.8 

VEL= . 5  1.5 6 .1  1.4 

DEPTH= 1 .5 1.4 .4 

*SECNO ,411 

7185 MINIMUM SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUMED 0 ,411 1.57 1952.57 1952.57 .OO 1953.05 .48 7.76 .01 1952.30 
170.0 . O  167.8 2.2 .O 30.1 1.5 12.0 7.5 1952.00 

.61 .03 5.57 1.42 ,070 .035 ,070 .OOO 1951.00 968.75 
.01 7989 502. 502. 502. 0 15 0 .OO 36.40 1005.16 

FLOW DISTRIBUTION FOR SECNO- .41 CWSEL= 1952.57 

STA= 969. 969. 1000. 1002. 1005. 

PER 0- . O  98.7 1.0 .3 

AREA= . O  30.1 .9 .6 

VEL= . O  5.6 1.7 .9 

DEPTH- 1 1.0 .5 .2 



@ FLOODWAY DETERMINATION 

T3 WASH F :  UNNAMED WASH # 1 

J 1  ICHECK IN0 N I N V  I D l R  STRT M E T R I C  H V l N S  Q WSEL FQ 

0  3 0 0 .0027 0 0 0 1860.0 0 

J 2  NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC IBW C H N l M  I T R A C E  
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SECNO DEPTH CWSEL CRlWS WSELK E G  HV HL OLOSS L-BANK ELEV 

OLOB OCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOB V C H  VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL X L C H  XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH T O  B E  CALCULATED A T  ALL CROSS SECTIONS 

CCHV= . I00 CEHV= .300 

1490 NH C A R D  USED 
'SECNO 44.590 

3265 D I V I D E D  FLOW 

HASSAYAMPA RIVER F I S  SECTION (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE W I T H  WASH F - UNNAMED WASH # 1, AN EAST TRIBUTARY 

NON COINCIDENT W I T H  100 YEAR DISCHARGE IN HASSAYAMPA 

44.590 1.69 1856.69 1855.95 1860.00 1856.75 .06 .OD .OO 1856.70 
345.0 42.8 302.0 .3 43.7 144.9 1.1 .O .O 1856.50 

. O O  .98 2.08 .23 ,070 ,035 ,070 .DO0 1855.00 1294.41 
,002685 440. 500. 520. 0 21 7 .OO 220.53 1516.39 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 996.8 1004.0 TYPE= 1 TARGET= 7.200 

3495 OVERBANK AREA ASSUME0 NON-EFFECTIVE, ELLEA= 1877.00 ELREA= 1876.10 

DOWNSTREAM BRIDGE S E C T I O N  (6 '  X 5' X 138.75' CBC) 

0 - 1' SEDIMENT ON BOTTOM 

,063 4.66 1866.36 1866.36 1866.36 1868.65 2.30 1.60 1.79 1866.70 

345.0 .O 345.0 .O .O  28.4 .O .8 .8 1866.70 
.O1 .OO 12.16 .OO ,000 ,020 ,000 ,000 1861.70 996.91 

,011771 250. 330. 330. 0 17 0 .OO 6.19 1003.09 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

OLOB OCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

1 ,020 .40 2.90 .OO 5.00 6.00 138.80 8 1 1862.10 1861.70 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 

*SECNO ,005 

SPECIAL CULVERT INLET CONTROL 

EGlC = 1871.231 EGOC = 1869.675 PCWSE= 1866.356 ELTRD= 1880.040 

3301 HV CHANGED MORE THAN HViNS 

Y WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.77 

SPECIAL CULVERT 

EGlC EGOC H4 QWElR QCULV VCH ACULV ELTRD WEIRLN 
1871.23 1869.67 2.58 0. 345. 6.930 30.0 1880.04 0. 

3470 ENCROACHMENT STATIONS= 995.0 1004.0 TYPE= 1 TARGET= 9.000 

3495 OVERBANY AREA ASSUMED NON-EFFECTIVE, ELLEA= 1877.00 ELREA= 1876.10 

UPSTREAM BRIDGE SECTION 

,085 8.29 1870.49 .OO 1870.49 1871.23 .75 2.58 .OO 1862.20 
345.0 .O 345.0 .O .O 49.8 .O .9  .B 1862.20 

.01 . O O  6.93 .OO ,000 .020 ,000 .OOO 1862.20 997.00 
.000518 139. 139. 139. 2 0 0 .OO 6.00 1003.00 

3301 HV CHANGED MORE THAN HVlNS 

a WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 6.37 
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SECNO DEPTH CilSEL CRlWS WSELK EG e0 HV HL OLOSS L-BANK ELEV 

OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV 

1 l l 4 E  VLOB V C H  VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 950.0 1050.0 TYPE- 1 TARGET= 100.000 

El-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.093 7.98 1871.68 1864.61 ?871.68 1871.68 .OO .OO .44 1863.80 

345.0 110.4 234.2 .4 390.9 388.4 6.3 1.3 .9  1863.70 
.04 .28  .60 .O6 ,070 ,035 ,070 ,000 1863.70 950.00 

.OD0013 42. 42. 42. 2 20 0 .OO 100.00 1050.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .37 

3470 ENCROACHMENT STATIONS= 965.0 1048.0 TYPE= 1 TARGET= 83.000 

FIRST TRl8UTARY SFCTION: TRIBUTARY MODELED WITH THIS RUN 

5 .27  1871.67 1867.67 1871.67 1871.69 .02 .O1 .01 1866.50 

345.0 0 '"' 1 2 8  317.6 14.6 34.7 260.7 40.8 4.0 1.3 1866.90 
.09 .37  1.22 .36 .070 ,035 .070 ,000 1866.40 965.60 

.000093 200. 211. 220. 2 20 0 .OO 81.50 1047.10 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = . I 8  

3470 ENCROACHMENT STATIONS- 981.0 1052.0 TYPE= 1 TARGET= 71 .OOO 

,180 3.58 1871.58 1870.57 1871.58 1871.83 .25 .07 .07 1868.00 
345.0 23.0 187.3 134.7 14.8 35.8 78.2 5.3 1.8 1868.00 
.l I 1.56  5.24 1.72 .070 ' ,035 ,070 .OOO 1868.00 981.74 

.OD2781 240. 248. 270. 2 11 0 .OO 70.02 1051.76 

*SECNO ,275 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.0 1006.0 TYPE- 1 TARGET= 30.000 

.275 1.90 1870.50 1878.50 1878.50 1879.13 .64 2.16 I 1877.00 
180.0 4 4  139.5 1 15.0 19.6 .2 6.2 2.3 1878.20 
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SECNO DEPTH CWSEL a, C R l W S  WSELK E G  HV HL OLOSS L-BANK ELEV 

OLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

T I  l.lE VLOB VCH VROE XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL X L C H  XLOBR ITRIAL I D C  ICONT CORAR TOPWIO ENOST 

*SECNO .379 

7185 MINIMUM SPECIFIC E N E R G Y  

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 989.5 1007.0 TYPE= 1 TARGET= 17.500 

,379 2.89 1927.59 1927.59 1927.59 1928.45 .86 8.41 .07 1926.60 

183.0 2.5 177.3 .2 1.6 23.7 .2 6.6 2.6 1927.10 

. I 5  1.58 7.49 .93 .070 ,035 ,070 .OOO 1924.70 989.82 

.014984 549. 549. 549. 0 14 0 .OO 17.03 1006.85 

3301 H V  CHANGED MORE THAN HVlNS 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0 ENCROACHMENT STATIONS= 0 4 7 3  
976.0 1039.0 TYPE' 1 TARGET; 63.000 

1.87 1974.67 1974.67 1974.67 1975.02 .35 6.28 .05 1973.80 

130.0 5.7 102.5 21.8 4.0 19.3 15.3 7.0 3.0 1973.60 

.18 I ,43 5.30 1.43 ,060 .035 ,060 ,000 1972.80 976.78 

,010246 500. 496. 490. 0 14 0 .OO 61.40 1038.19 

*SECNO .568 

7185 MINIMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 970.0 1016.0 TYPE' 1 TARGET. 46.000 

.5 68 1.45 1982.65 1982.65 1982.64 1983.03 .38 6.13 .O1 1982.00 

130.0 6.7 122.6 .7 4.6 24.3 .9 7.4 3.7 1982.40 

.21 I .44 5.05 .79 ,060 ' ,035 ,060 ,000 1981.20 970.00 

,014796 510. 502. 502. 0 15 0 .OO 46.00 10l6.00 

*SECNO .663 

7185 MIN IMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 981.0 1014.0 TYPE= 1 TARGET= 33.000 



SECNO DEPTH CWSEL CRIWS WSELK EG e. HV HL OLOSS L-BANK ELEV 
OLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOG V C H  VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOGL X L C H  XLOBR ITRIAL I O C  ICONT CORAR TOPWlO ENOST 

3495 OVERBANK A R E A  ASSUMED NON-EFFECTIVE, ELLEA= 1992.40 ELREA= 1992.60 

3470 ENCROACHMENT STATIONS= 972.0 1012.0 TYPE= 1 TARGET. 40.000 

,758 1.55 2000.75 2000.43 2000.75 2000.87 . I 2  8.01 .02 2001.10 
70.0 .O 70.0 .O .O 25.2 .O 7.9 4.5 2001.00 

.29 . O O  2.78 .OO .OOO ,050 ,000 .OOO 1999.20 976.55 

,012383 502. 502. 502. 6 8 0 .OO 32.51 1009.07 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

3470 ENCROACHMENT STATIONS= 979.0 1001.0 TYPE= 1 TARGET= 22.000 

,852 1.52 2009.22 2009.13 2009.21 2009.55 .33 8.61 .06 2008.70 

70.0 2.2 67.8 .O 1.4 14.6 1 8.1 4.8 2009.00 
.32 1.62 4.66 .04 ,060 ,050 ,060 ,000 2007.70 979.80 

,026093 496. 496. 496. 4 11 0 .OO 20.98 1000.78 

3470 ENCROACHMENT STATIONS= 982.0 1013.0 TYPE= 1 TARGET; 31.000 

,947 1.21 2019.31 2019.10 2019.31 2019.49 . I 8  9.92 .02 2018.60 
70.0 3.1 66.6 .3 2.0 19.4 .4 8.3 5.1 2019.00 

.36 1.56 3.43 .90 .060 ,050 ,060 .OOO 2018.10 982.47 

.015826 496. 496. 496. 5 14 0 .OO 29.88 1012.35 

3470 ENCROACHMENT STATIONS- 984.0 1006.0 TYPE= 1 TARGET- 22.000 
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SECNO DEPTH CI!SEL CRlWS USELK EG a, HV HL OLOSS L -BANK ELEV 

OLOB OCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

T IME VLOQ VCH VROB XNL XNCH XNR WTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

CCHV= . I 0 0  CEHV= ,300 
*SECNO - ,133 
START T R l B  CDMP 

- ,133 ,133  1871.670 

3470 ENCROACHMENT STATIONS= 965.0 1048.0 TYPE= 1 TARGET= 83.000 
TRIBUTARY TO 1.IASH F 

- ,133 5 .27  1871.67 .OO 1871.67 1871.68 .01 .01 9.17 1866.50 
170.0 6 . 3  156.5 7.2 34.7 260.7 40.8 9.5 5 . 7  1866.90 

.51 .18 .60 . I 8  ,070 ,035 ,070 ,000 1866.40 965.60 
.000023 250. 21 1 .  230. 0 0 0 . O O  81.51 1047.10 

CNO ,032 a MINIMUM S P E C I F I C  ENERGY - 
3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS: 1225.9 1265.0 TYPE= 1 TARGET= 39.100 
,032 1 . 6 7  1874.37 1874.37 1874.35 1874.83 .46 .02 . I 4  1874.40 

170.0 . O  163.3 6 . 7  . O  29.3 4.2 10.5 6.0 1873.50 
.52 . O O  5 . 5 7  1.57 ,000 ,035 ,070 ,000 1872.70 1226.33 

,016809 290. 248. 210. 0 1 7  0 .OO 38.45 1264.78 

*SECNO ,128  
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1005.0 TYPE= 1 TARGET= 21.000 
. I28  2.10 1891.30 1891.30 1891.28 1892.03 .73 7.72 .08 1889.90 

170.0 2 . 3  163.1 4.6 1 . 3  23.3 2.8 10.9 6 . 3  1890.20 
.54 1.72 7 .00  1 .67  .070 ,035 ,070 .OOO 1889.20 984.08 

.014133 502. 502. 502. 0 11 0 .OO 20.92 1005.00 

*SECNO ,221 

7185 MINIMUM S P E C I F I C  ENERGY 
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SECNO DEPTH CWSEL CRlWS WSELK EG ., HV HL OLOSS L-BANK ELEV 

OLOB OCtl QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

1 l l lE VLOR VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1013.0 TYFE' 1 TARGET= 40.000 

,221 1.74 1911.54 1911.54 1911.54 1912.06 .52 7.05 .02 1910.40 

170.0 23.1 '144.8 2.1 11.4 23.3 1.6 11.3 6 .7  1910.80 

.57  2.02 6.23 1.29 , ,070 ,035 ,070 ,000 1909.80 973.72 

.014278 496. 496. 496. 0 15 0 .OO 38.69 1012.41 

*SECNO .316 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUME0 

3470 ENCROACHMENT STATIONS= 966.0 1005.0 TYPE= 1 TARGET- 39.000 

,316 1.97 1934.37 1934.37 1934.36 1934.90 .53 6.93 .OO 1933.60 

170.0 9.0 158.5 2.5 6.2 26.2 1.8 11.7 7.1 1933.50 

.59 1.45 6.05 1.39 .070 ,035 .070 ,000 1932.40 966.06 
,013368 502. 502. 502. 0 8 0 .OO 38.08 1004.14 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUiIED 

3470 ENCROACHMENT STATIONS= 968.0 1006.0 TYPE' 1 TARGET. 38.000 

,411 1 .57  1952.57 1952.57 1952.57 1953.05 .48 7.77 .01 1952.30 

170.0 . O  167.8 2.2 .O  30.0 1.5 12.0 7.5 1952.00 
.62 .03 5.59 1.42 .070 ,035 .070 ,000 1951.00 968.75 

,018136 502. 502. 502. 0 15 0 .OO 36.38 1005.13 
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T H I S  RUN EXECUTED 12AUG92 07:20:38 
*****%******************************* 

HEC-2  WATER SURFACE P R O F I L E S  

Version 4 . 6 . 2 ;  M a y  1 9 9 1  
..................................... 

NOTE- ASTERISK ( * )  AT LEFT O F  CROSS-SECTION NUMBER I N D I C A T E S  MESSAGE I N  SUMMARY OF ERRORS L I S T  

WASH F : UNNAMED VASH # I  

SUMMARY PRiNTOUT TABLE 1 5 0  

SECNO XLCH ELTRD E L L C  E L M I N  Q CWSEL CRlWS EG 10*KS VCH AREA .01K 



12hUG92 07:20:32 PAGE 24 

SECNO XLCH ELTRD E L L C  E L M l N  Q CWSEL CRlWS EG 1 0 * K S  VCH AREA .01K 



@ H F : UNNAMED WASH # 1  

SUMMARY PRINTOUT TABLE 150 

SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWIO XLCH 

PAGE 25 
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SECNO 0 CUSEL OIFWSP DIFWSX OIFKWS TOPWID XLCH 



SUMMARY OF ERRORS AND SPECIAL  NOTES 

CAUTION SECNO= . 0 6 3  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 0 6 3  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 0 6 3  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 0 6 3  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

WARNING SECNO= ,085 P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= .OD5 P R O F I L E =  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . 0 9 3  P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= , 0 9 3  PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= - 1 3 3  P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= , 1 3 3  PROFILE=  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . l a 0  PROFILE=  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= , 1 8 0  PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= . 2 7 5  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 2 7 5  P R O F I L E =  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 2 7 5  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

, 2 7 5  P R O F I L E -  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 3 7 9  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= ,379 P R O F I L E -  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 3 7 9  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 3 7 9  PROFILE: 2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 4 7 3  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 4 7 3  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 4 7 3  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 7 3  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 6 8  PROFILE-  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 5 6 8  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 6 8  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 5 6 8  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTIOIJ SECNO= , 6 6 3  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 6 6 3  PROFILE: 1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 6 6 3  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 6 6 3  PROFILE; 2 MIN IMUM S P E C I F I C  ENERGY 

WARNING SECNO= , 8 5 2  PROFILE-  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . 8 5 2  PROFILE-  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

4UTION SEENO= . 0 3 2  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

ION SECNO- . 0 3 2  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

T ION SECNO- 6 , 0 3 2  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 0 3 2  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . I 2 8  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
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TlON SECNO= ,128 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

TION SECNO= I PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= I PROFILE= 2 MINIMUM SPEClFlC ENERGY 

CAUTION SECNO= .221 PROFILE. 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= ,221 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= ,221 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SEENO= ,221 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= ,316 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO: I PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .316 PROFILE: 2 CRITICAL DEPTH ASSUMED 
CAUTION StCNO= ,316 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .411 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .411 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= ,411 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .411 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
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FLOODWAY DATA,  WASH F : UNNAMED WASH #I 

P R O F I L E  NO. 2 

. . . . . . . FLOODWAY - - - - - - -  WATER SURFACE E L E V A T I O N  

S T A T I O N  WIDTH SECTION MEAN W I T H  WITHOUT D IFFERENCE 

AREA V E L O C I T Y  FLOODWAY FLOODWAY 



<<<<<< Cross Sect ion:  44.59: (FN = washf.0) 
Q 1 =  345 WS1= 1856.69 - - -  

Q2= 345 WS2= 1856.69 - - - 

Monning-n values specified with o 'NH' or 'NV' Cord: 

2040 

1300 1700 21 00 

S T A T I O N  



<<<<<< Cross Sect ion: ,063: (FN = washf .0)  
Q1= 345 W S l =  1866.36 - - -  

Q2= 345 WS2= 1866.36 - - - 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 

1880 

970 101 0 1050 

S T A T I O N  



<<<<<< Cross  Sec t ion :  .085: (FN = washf .0)  
01- 345 W S l =  1870.49 - - - 

Q2= 345 WS2= 1870.49 - - - 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 SPECIAL CULVERT 

08-?2-1992 

S T A T I O N  



<<<<<< Cross Sect ion: .093: (FN = washf.0) 
Q 1 =  345 WS1= 1871.68 - - - 

Q2= 345 WS2= 1871.68 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion:  .133: (FN = washf .0)  

Manning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

860 1260 1660 2060 

S T A T I O N  



<<<<<< Cross Sect ion:  .18: (FN = washf.0)  
Q1= 345 WS1= 1871.58 - - -  

Q2= 345 WS2= 1871.58 - - - 

Manning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

S T A T I O N  
08-12-1992 



<<<<<< Cross Sect ion: .275: (FN = washf .0)  

~ a n n i n ~ - n ' s :  n-lob = .07 n-ch = ,035 n-rob = .07 

S T A T I O N  
08-12-1992 



<<<<<< Cross  Sect ion:  .379: (FN = washf .0)  

Manning-n's: n-lob = 0 7  n-ch = ,035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: ,473: (FN = washf .0 )  
Q 1 =  130 WS1= 1974.67 - - -  

Q2= 130 WS2= 1974.67 - - - 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

S T A T I O N  



<<<<<< Cross Sect ion:  ,568: (FN = washf .0)  
Q1= 130 WS1= 1982.64 - - -  

Q2= 130 WS2= 1982.65 - - - 

Manning-11's: n-lob = .06 n-ch = ,035 n-rob = .06 

S T A T I O N  
C8-12-1992 



<<<<<< Cross Sect ion:  ,663: (FN = washf .0)  
Q1= 70 WS1= 1992.56 - - -  

Q2= 70 WS2= 1992.57 - - - 

hlanning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  



0 
<<<<<'< Cross Sect ion:  .758: (FN = washf .0)  

Q1= 7 0  WS1= 2000.75 - - -  

Q2= 70 WS2= 2000.75 - - .  - 

Manning-n's: n-lob = -06 n-ch = .05 n-rob = .06 

201 8 

201 4 

Z 

0 
- 
I- 201 0 

Q 

> 
2006 

._ I  

W 

2002 

1998 
460 860 1260 1660 2060 

S T A T I O N  
08-12-1992 



<<<<<< Cross Section: ,852: (FN = washf.0) 
Q 1 =  70 WS1= 2009.21 - - - 

Q2= 70 WS2= 2009.22 - - - 

Manning-n's: n-lob = .06 n-ch = .05 n-rob = .06 

W-12-1992 

S T A T I O N  



<<<<<< Cross Sect ion:  .947: (FN = washf .0)  
Q 1 =  70 WS1= 2019.31 - - -  

Q2= 70  WS2= 2019.31 - - - 

Manning-n's: n-lob = .06 n-ch = .05 n-rob = -06 

S T A T I O N  
C8-12-1992 



<<<<<< Cross Sect ion:  1.052: (FN = washf .0)  

S T A T I O N  
08-12-1992 



<<<<<< Cross Sect ion:  -.133: (FN = washf.0) 
Q1= 170 WS1= 1871.67 - - -  

Q2= 170 WS2= 1871.67 - - - 

Manning-n's: n-lob = -07  n-ch = ,035 n-rob = .07 
~ 

1885 

860 1260 1660 

S T A T I O N  



<<<<<< Cross Section: ,032: (FN = washf.0) 
Q1= 170 WS1= 1874.35 - - -  

Q2= 170 WS2= 1874.37 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion:  . I  28:  (FN = washf.0) 
Ql- 170 WSl- 1891 28 - - -  

Q2= 170 WS2= 1891 3 - - - 

Manning-n's n-lob = 07  n-ch = .035 n-rob = .07 

1908 

1904 

z 
0 
- 

+ 1900 

Q 

> 
1896 

1 

W 

1892 

1888 
460 860 1260 1660 

S T A T I O N  
08-12-1992 



<<<<<< Cross  Sect ion:  ,221: (FN = washf .0)  

Mnnning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

S T A T I O N  
CS-12-1992 



<<<<<< CI-oss Sect ion:  ,316: (FN = washf.0) 

Manning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

1951 

860 1260 1660 

S T A T I O N  



<<<<<< Cross Sect ion:  ,411: (FN = washf.0) 
Q ? =  170 WS1= 1952.57 - - - 

Q2= 170 WS2= 1952.57 - - 

Monninq-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  
W-12-1992 



---- 100 - YEAR FLOOD 

STREAM BED 

CROSS SECTlON 

.263 .363 .463 363 .663 

STREAM DISTANCE IN MILES ABOM CONFLUENCE WITH HASSAYAMPA RIVER 



---- 100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 
LOCATION 

.713 313 .913 1.013 1.113 1.213 1.313 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



---- 100 - YEAR ROOD 

CROSS SECTION 



Flood Control District of Maricopa County 
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I I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden NO. 3067-0148 FEMA USE ONLY 

HYDROLOGIC ANALYSIS FORM Expiresluly 3 1. 1994 i 
1 I 

I'UBLIC BURDEN DISCLOSURE NOTICE 

ublic reporting burden for this form is estimated to average 3.67 hours per respunse. The burden e s t i m t c  includes the  
time Tor reviewing instructions, searching existing data sources, gathering and maintaining the needed da ta ,  and 
completingand reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Erkergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

community ~ ~ ~ ~ : l l n , n r O r ~ O r a t d  Marlcop Cnunh /h n o f  W,r ken b u  m 
Flooding Source: d ~ 2 ~ h  G :  

(Ona lorn1 /bi.eneh flooding sourcej 

Project Nameildentifier: M/c Ken burif AD M 5  FC D Sq- 7q 
1. HYOROLOGICANALYSIS IN FIS 

-- - 

0 Approximate study stream (Zone A) 
54 Detai ed study stream (briefly e. plain methodology) - 1 4 ~4h /5 /5  based on F / O O ~  

~ o n h l  Oi~fffnb of dni c o p  Sour+/ Mr%od'niaore+. 
2. REASON FOR NEW HYDROLOGIC ANALYSIS 

0 No existing analysis I 
I Improved data (see &la reuision on pace 331 I + 0 Changed physical conditions of watershed lezplain) 

I 5 Alternative methodolou (juslilj. why the revised model is better than model used in ihe effective FIS: I 
I Evaluation of proposed conditions (CLOMRs only) (explain) I 

Other I\jo E X I ~ W  a n a l 1 / 5 1 ~  or ana I I / < I S  b ~ 1 n 0  irlp&hd rc#/ec? 
exl5tino conXiio n5/. 

If a computer programlmodel was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 -and  500-year recurrence intervals. I 
Only the 100-year recurrence interval need be included for SFHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

a Approval ofhydrologic analysis, including the resulting peak di 
appropriate local, state. or Federal Agency. (i.e., F i n d  CO~IT~OI 

I 

C.DU n h  
Attach evi'dencc ofapproval. 

) 

Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. 

F i M A  Form 81-898. AUG 93 Hydrologlc Analyrtr Form Form 3 Page I of  7 



4. REVIEW OF RESULTS 
~p 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area FlS(cfs) : Revised (cfs) : 
(Sq mi.) 1 

~ o n f  luencz W l i h  k s ~ ~ ~ t l ~ ~  S v 4 0  526 - 
Elver 

Xole: When revised discharges are not signiiicantly different than FIS discharges, FEMA may require a 
cofidence limils analysis on attachment D a t  a Later date to complete Lhe review. 

As is often the case with revision requests, only aportion of a stream may actually be revised or be affected by a 
revision. Therefore, transition lo the unrevised portion is' important to maintain Lhe continuity of the study. NFIP 
r e ~ l a t i o n s  stipulale thatsuch a transition must be assured. What is the transition from the proposed discharges to Lhe 
effec:ive discharges? I'lease explain how the transition was made (atfach separafe sheet if necessary) 

hj.9 W I ~ I Y  ~qna\y515 o r  updnkd c t ~ . o \ y 5 r ~  % r e f  I e c t  e~ost~no - corr l~ t~ons,  

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is the new hydrologic analysis being developed solely lo revise the flow values presented in the FIS(i.r. no changed 

hydraulic conditions)? Yes Ig] NO 

If yes, does Lhe 100-year water surface elevalion change by 1.0 fooLor more? 0 Yes No 

VEMA does not normally revise NFIP maps solely due Lo insignificant flow chunges where changes in 100-year watcr 
su rhce  elevation are less Lhan 1.0 foot. 

Hydrologic Analyllr Form Form 3 Page 2 of 7 



5. HISTORICAL FLOODING INFORMATION 

I Is historical data available for the flooding source? Yes No I 
I If yes, provide the following: * Location along flooding source: 

Maximum peak discharge: 

Second highest peak discharge: 

cfs 
3 

C ~ S  

1 Source of information: I 
6. GAGE RECORD INFORMATION 

- 
1 

Location of nearest gage lo project site (along flooding source or similar warershed; specify) 
N A  

Gaging Station: 
Drainage area a t  gage: mi'? 

Number of years of data: 

7. DATA REVISION 

I Please use the followinqtahie to list ail thedataandor paramcters affccred by this request and idcntiiy Lhem ,IS 

new dala (New) or as revising existing data (Rruised). (Ifnecessary, utracn u separate sheet.) I 
1 Data Parameter Hew Revised Data Source 

Data source can be from a Federal, State, or local government agency, or from u private source. Soine Slate and 
local governments m a y  have less strict data requirements than Federal agencies, in which case the hydrologic 
data may not be accepted by FEMA unless it is demonstrated that the data give a better estimate of the flood 
discharge. 

Attach documentatian corruborating each data source ( i . e . ,  certified stuternrnl, report, bibiiographicai reierencr 10 
apublished document). In the case of a published document or a government report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHOOOLOGY FOR NEW ANALYSIS 

1 
~ ~- ~~p -- - 

a Statistical Analysis of Gage Records (use Altachrnent A)  

0 Regional Regression Equations (use Atlachrnenf B)  

Precipitation/Runoff Model (use Allachment Cl 

3 Other (speci&; attach backup cornputa~ions andsupporting data) 

Hydrologtc nnalys~r Form Form 3 Page 3 of 7 

. .- 



A l l A C H M E N T  A: STATISTIC4L ANALYSIS OF GAGE RECORDS 

Gaging Station: 

Gage 1,ocation (latitude and longitude): 

FlS: Revised: 

1. Number of years ofdata ................................ ., ........... Systematic .......................... .. 
Historical ......................................... 

2. Homogeneous data ..................................... Yes q No a y e s  U N o  

....................................... I 
3. Data adjustments Yes NO D y e s  O N o  

4. Number of high outliers ................................ 
Low outliers ................................. 
Zero events .................................. 

5. Generalized skew ...................................... 
6. Station skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7. Adopted skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 

8. Probability distribution used (justify 

if log-Pearson 111 was not used) ...................... 
9. Transfer equations lo ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q yes q No 

If yes. specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison oFresulLs with other analyses Yes 0 NO 

If yes, describe comparison 

F E M A  does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. 

If any data is not available, indicate by NIA. - 
Attach analysis including plot of ilood frequency curve. 

Hydroiogi< nnalysir for Form 3 Page 4 of  7 



ATTACHMENT 0: REGIONALREGRESSION EQUATIONS 

1. Bibliographical Reference: 

I (Attuch a copy offitle page, table ofconlents, and pertinenl pages including rqmtions.) I 
I '2. Gaged or ungaged stream: I 

3. Hydrologic region(s1: 
Attach backup map. 

1. Provide parameters, values, and source of data used to define parameters. 

FIS: Revised: 

5. Urbanized conditions calculations . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q NO O Y e s  O N o  

. . . . . . . . . . . . . . . . . . . . . . . . .  I 6 Percent of watershed urbanization I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is the watershed controlled? q Yes q No O Y e s  O N o  

Comparison with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q NO Yes No 

[f the answer to 5 ,7 ,  or 8 is yes, explain methodology in Comments. 

I Ifdata is notavailable, indicate by NIA. 

p~ 

Attach compul;tlion and supporting maps, delineating Lhe watershed boundary anti drainage area divides. 
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ATTACHMENT C: PREOPlTATlONlRUNOFF MODEL 

FIS: Revised 
.................................. I. Method or model used: h l ~ c  -I 

Version: ............................................ Ver. 3.0 
Date: ............................................... 02 AUG. 88 

2. Source of rainfall depth: ................................. F\/OAA Afiol4 2 
3. Source of rainfall distribution: ............................ .' s C - 3  TYPE 1 
4. Rainfall duration: ....................................... 24 hours 
5. Areal adjustment to precipitation (%I: ..................... h \ M  HYDRO-@ 
6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  5- G r ~ p h  
7. Loss rate method: ....................................... dre~17 - AMPT 

........................... Source of soils information:, 5C.S 
. . . . . . . . . . . . . . . . . . . . . . . .  Source of land use information Tmn d Ldvb~bu,.~ - 

......... 5. Channel routing method: . . . . . . . . . . . . . . . . . . .  .. d\lormarl b ~ %  
9. Reservoir routing: ....................................... Yes No O Y c r  @ No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No UYcs El No 

If yes, explain how baseflow was determined: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11. Snowmeltconsiderations: Yes No [IIYes hZ1No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Yes No I 
~ f y e s ,  explain how calibration was performedf,nrf i~uS$ d1schor0e5 - Were c o r n ~ a r e d  

w\% e\%t4AR&~ vs i)i?A\t\l\~E AEFA ru r \ /e5  an d e n ~ e l o o r s  

cl Control b\sfrtd cF M a r l c o ~ a  Gdn+. t - \ / ,  

1 3. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs No 
If yes, explain why I 

I NOTE: FEMA policy is to base floodingon existingconditions. 
I If data is nol available. indicate by NIA.  I 

Atlach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
I calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 
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A T A C H M E N T  D: CONFIDENCE UMITS EVALUATION 

A - nlo f i cu  records 

Seiecl one location for Confidence Limils Evalualion (describe location): 

............... " 

Discharges for selected location: 

Exceedance Probability FIS Revised 

10% (10-year) . . . . . . . . . . . . . . . . . . . .  cfs cfs 

2% (50-year) . . . . . . . . . . .  : .  . . . . . . .  cfs cfs 

1 9  (100-year) . . . . . . . . . . . . . . . . . . .  cfs cfs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs cis 

1% (100-year) Flood ConIidence lnlervals 

90% ComTdence Interval: 5% limit crs 

95% limit cis 

50% Confidence Interval: 25% limit cfs 

75% limit cfs 

If the value o i the  100-year frequency flood in the 
FIS is beyond the 50% conIidence inlervai but 
within the 90% confidence intervai, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes No 

An example of confidence limits analysis can be found in Appendix 9 of Bulle~in 178. 

Attach Confidence Limits Analysis. 

0 
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kppend,% =# 6.6 . 
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067-0148 FEMA ONLY 

RlVERlNE HYDRAULIC ANALYSIS FORM Exp~res July 31. 1994 

IJUHL!C HUK1)b:N DISCLOSURE NO'SICK 

hlic reporting burden for lhis form is eslinialed lo average 2.25 hours per response. The burden estinlate includes Lhe 
me for reviewing instructions, searching exisling data  sources, gathering and maintaining lhe  needed da ta ,  and 

completing and reviewing the form. Send comments regarding lhe  accuracy of the burden estimate and any suggestions 
for reducing this  burden, to: Informalion Collections Management, Federal Emergency Managemen1 Agency, 500 C 
StreeL, S.W., Washington, DC 20472; and Lo the Office of Management and Budgel, Paperwork Reduction Projecl(3067- 

10148) .  Washington, DC 20503. 

Wash G :  ' I  

Vluoding Source: 
1 0 , ~  furnt for each 17wlarding rourcel 

Project NameAdentificr: w ; c k e V b u r g  ADWS - FCB 89-77 
J 

1. REACH TO BE REVISED 

1 ' 
Lipstream limit: S#a T ~ O U  1. 13 1 

2. EFFECTIVE FIS 

Notstudied 

E Studied by approximale methods 

Ilownstream limit of study 
.. .. 

Upstream limit of study + @ Sludied by detailed methods 
lip 

Downstream limit of study COnf /u i . nc r_  > /  7 1 ~ ~ 2  s 6 a  y o n ; , ~ f i  /?d'#c:r 
S A G  + ,'o n /, 131 Upstream limit o is tudy 

Floodway delineated 

Downstream limit ofFloodway 

Upstream lirnilof Floodway 

3. HYDRAULIC ANALYSIS 

Why :s the hydraulic analysis different from thal  used to develop the FIRM. (Check ull ihi upply) 

C! No1 studied in PIS 

3 Improved hydrologic datahanalysis. Explain: 

2 Improved hydraulicanaiysis. Explain: 

I a Flood control structure.  Explain: I 
- Other. Kxplain: ct - 

I I 

F E W .  Corm 81-89C. A U G  33 Riverme Hyarauiic analyr~r  Form iorrna Page 1 of 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

I?ull inpul and oulpul Iislings along wilh files on disketle (ifauailabie) for each orthe models listed below and 
summary of ihe source of input parameters used in Lhe models must be provided. The summary must include a 
comolete description of any changes made from model to model (e.g. duplicate effective model lo corrected effective 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
inslructions for directions on when other models may be required. Only the I 00-year flood profile is required for 
SVll As with a Zone A designation. For areas which do no1 have detailed floodihg, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies o l lhe  hydraulic analysis used in the effective FIS, referred to as  the 
effective models (10-, SO-, loo-, and  500-year multi-profile runs and the 
,qoodway run1 must be obtained and lhen reproduced on ihe requestor's 
equipment to produce the du~ l i c a t e  effective model. This is required to 
assure  that  lhe effective modei input data has been lransferred correctly to 
?he requeslor's equipment and to assure  that  the revised da ta  will be 
integrated into the effective data to provide a continuous FIS model 
upstream and downstream of the revised reach. 

Corrected Effective Model Natural Floodway 

The corrected ellkctive model is the model that  corrects any errors that 
occur in the duulicale effective model, adds any additional cross seclions lo 
the dunlicale effective model, or incorporates more debi ied lopographic 
inIormillion lhan lhal  used in the currenlly elTeclive model. The correcLed 
sffective modcl must a reflect any man-made physical changes since the 
date of ihe effective model. An error could be a technical error in the 
modeling proccdures, or any construction in the floodplain that occurrcd 
prior Lo lhe dale 01' ihe effective model but was no1 incorporaled inlo ~ h u  
effective modcl. 

Exisling or I're-Project Conditions Model 

The duolicatc cffectivc or corrected modcl is modified lo produce lhc 
existine or  ore-~roicct. conditions model Lo reflect any modificalions lhaL 
have occurred within lhe floodplain since the date of the effective model bul 
prior lo lhe construction of the project for which lhe revision is being 
requested. IT no modificalion has occurred since the dale ol  the effective 
model, lhen this model would be identical to the corrected cffcclive or 
duulicale effective 1nodt.l. 

Revised or  I-'osl-l'rojcct Condilions Model 

Nalural Floodway 

Natural Floodway 
n n u U 

The  existine or  ore-oroiect conditions model (or duplicate effective ur  
corrected affectiur model, as  appropriate) is revised to reflect revised or pos~ -  
projecl condilions. This model musl incorporale any physical changes lo 
the floodplain since the effective model was produced as  well as  the effects 
of the pro,iect. When the request is for proposed project this model should 
reflect proposed conditions. 

w: Please attach a shee l  descr ibing al l  o the r  models o r  Natural Floodway 
calculations submitted. @ 

I 1 
Rlverlne nydraulic Analyror Form eo#m A page 2 01  6 



4. MODEL PARAMETERS (from modellrsedto revise 100-year waterslrdace elevation) 

Discharges: Upstream Limit Downstream Limit I 

Attach diagram showing changes in 100-year discharge I 
. Explain how the starting water surface elevations were determined S f a r  $ i n 9  vvu4er 

~ u r f a ~ e  e le  ya A d r ~  d e  +ermiAeci by #he slooc: e r e s  rne+hod. 

Givc rangc of rriction loss coefficients (Manning's "iV") Channcl . . . . . . . .  8 . 0 2 0 -  0.040 

Overbanks . . . . . .  O.O+ -Y 0, 070 

If FricLion loss coelficients are diirerent anywhere along the revised reach from those used to develop lhe F l l i M ,  
give Ioc~Lion, valuc used in the effective FIS, and revised vaiucs and an explanation as lo  how thc revised valucs 
were dctermincd. 

L,ocution - FIS Rcvired 

llescribe how the cross secLion geometry data were determined le.g., field survey, topographic mup, iu/:rn rrom 
previous sludyi and list cross sections thal were added. 

D&Q p0:.;4s +r cm-5~ -secJ,dns ore borcc! , = h o C o 9 r o m m e -  
I 

1 .  ~ r i c  m a d e  IS f a r  the { ~ p o q i - s ~  - , h , c  m a p s .  

Riverone Hydraulic Andlyra~ Foom For"? 4 Page 3 a(  6 



5. Explain how reach lengths for channel and overbanks were determined: 

w o r k  mmps.  

5. RESULTS (from modelused to revise 100-year water surface elevalions) 

1. Do the  results indicate: 

a. Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  Yes '3 No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b. Supercritical depth? . . . . . . . . . . . . . . . . . .  .: Yes No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B y e s  NO 

d. Other unique situaLions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes NO 

ZJ y e ,  ' e c , u / ~  r0Dlem-S rep O F +  , G , fhbched, 
Ifycs to a of he above, attach an ex anaLion Lhat discusscs the sltuaL~on and how i t is presented on the  
proiiles, tables, and maps. 

2. What  is the maximum change in energy gradient between cioss-sections? . . . . . . .  
Specify Iocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.181 

3. What  is the distance between Lhe cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  401 #r 
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 2 ~ 7  

I .  What  is the  maximum distance bctwecn cross-sections? (33 d-€ . . . . . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /. /3/ 

5. Floodway determinalion 

a.What is the maximum surcharge allowed by the community o r  State? . . . . . . . . .  / foot 

b. WhaL is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . .  0 foot 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AJh 
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / + , 2 4  ~ P S  

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, 077 

d. Arc Lhere any negeative surcharge values a t  any cross-section Yes @ NO 

Ifyes, the tloodway may need Lo widen. I f  i~ is not widened, please explain and indicate the maximum nerdlive 
surcharge. 

Riverine Hydraulic dnalyrl5 Form Farm a Page 4 at 6 



5. RESULTS (Cont'd) 

I 

t 1s the discharge value used to determine the floodway anywhere diiferent from that  used to determine the  
na tu ra l  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

1fY es, explain: . 

7. DO 100-year water surface e~evat idns  increase a t  any location? . . . . . . . . . . . . 

I If yes. please attach a list o i t h e  locations where the increases o c c u ~ ,  state whether or not the  increases a r e  located 
on the  requestor's property, and provide an explanation o f the  reason Tor the increases. 

Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6) 

6. REVISED FIRMIFBFM AND FLOOD PROFILES 

1 A. The  revised water surface elevations tie into those computed by the effective FIS Model ( 1 0 - ,  50-, 100-, and500- 1 
 ear), downstream of the project a t  cross-section within reet and upstream of the 

project a t  cross section within feet. 

13. T h e  revised noodway elevations tie into those computed by the effective PIS model, dowstream of the  projecLaL 

cross section within feet and upstream ofthe project a t  cross section 

within reel. 

C. Altach profiles, a t  the same vertical and horizontal scale a s  the profiles in the  effective IgIS report, showing 
s t ream bed and profilcs of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data),  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, the stationingshould be revised Tor all profile sheets. 

1 I). Attach a Floodway Data Table showing data Tor each cross section listed in the published Floodway Ilata Table  in 1 
the FIS rcporl. 

l'rocccd to Icivcrinc /Coastal Mapping Form t 
I I 

Riverine Hydraulic Analysis Form Form P Page 5 of 6 



I l.lOO.yea, (~>atural) Water Surface Elevation 2-Encroachmeal (floodway) Water Surface Elevation 3-Surchargevalue I 
In'hde all crorr sections in the ntodelr between tie-in points. Any interpolated valuer sl~ould be indicated in pared>therer. Page 6016 

Sheet of 
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FLMOUAY DATA, UASH G : UNNAMED UASH # 
PROFILE NO. 2 

* - - - - - - FLMOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION U I D T H  SECTION MEAN WITH UITHOUT DIFFERENCE 

AREA VELOCITY FLOOOUAY FLMOUAY 



I Ia.lblic reporting burden for this form is estimated lo average 2 hours per response. The burden estimate includes the 
ti:ne for revicwing instructions, searching existing d a ~ a  sources, gathering and maintaining the needed data.  and 
c3mpletinc~ and reviewing the lorm. Send comments regarding the accuracy of Lbe burden estimate and any suggestions 
?or reducing rhis burden, to: lnrormation Collec?ions Managcrnent, Federal Emerzency Management Agency, 500 c 
Sirzet. S.W.. Wash inmn .  DC.20472: and to Lhe Office of Manaeement and Hudeet. Paperwork Reduction Proiect fnnm- 

. .. 
. ,--- 

I 

?!goding Source: W ~ i h  5 '  

F8SEXAL EMERGENCY MANAGEMENT $GENff . Burden No. 3067-0148 

BRIDGUCULVERT FORM EmiresIuIy 31. 1994 

1 1. Name ofroadway, nilroad, ek.: 0, SI M$ LUG r 60-89 I 
2.  1,acation oibridg.ieu1vert along flooding source (in terms ois::esm disiancr 2r cross-scc~ion identifier): 

~ k i r d q  0,097 40 \SJa#/bq  . 0 , / 2 4  

3. T'nis revision reflecs (c.iec.+ one ojrhe ioiloluing): 

N ~ S N  bridqelcuivert not mode!ed in Lhe F1S 

$3 ModiZed 'sridge/c~lvert  previously rnodeied in :he F:S 

xsw analysis oi'arid@c.~iverr previousiy modeled in r9c FIS 

FEMA USE ONLY . 'I. ... .:..: 
. . . . . .  

Provide the following iniormation about ihe structure: 

: - 
. . PUBLIC B U R D E N  D l S C L O S U R E  NO'I'lCE 

Dimension, material, and shape ie.g. two 10 x 5 ieet reiniarcei concreic box c~ lve r t :  :Cree 30-.?oo) spanjr idge 
with 2 rows oit..vo 3- foot diameter circuiar piers; 40-foot wide "gee shspe spillway) Onr 6 X 5- k* /d1.:7 

concre +C 6 c u l v e v f  

! 

Entrance geometry of cr?lvertltype orbridge ooesing (e.0 10,". 75 "wing walls w i ~ h  square Lop eigc, s!oping 
embankments and ver:ical ahutmenw) 30 - Xfd'w,nq ,' 170 ;o/ef jop edqs 

I 

tiydraulic mode! used to analyze the rtrucrure (e.3.. Mj.'C-7 wilh speciui brio+ rourinr. WSP!IO, tlYB1 

UEC- 2 w;+h specla l  c u / v e r P  rouh'ne 

ICdiEcxnt than hydraulic analysis for the f looa ingsourc~ , jus~ iy  why ~ i e  hydraulic analysis used [or the 
flooding source could not an;ilyze the  structure!^). [Allac.i jut i~icufionl  

I 

QL-: If a n y  irems d o  not aop ly  to submi t ted  hydraul ic  analysis. inaicare by V I A  
One form p e r  newrrevised br i r ige~cxiverr  



3. ANALYSIS 
r 

Sket.ch t h e  downstream face ofthe structure Logether wiLh Lhe road profile. Show, a t  n minimum. Lhc maximum low 
chord elevation,  inve r t  elevation, minimum Lop of road elevation, and inelTeclive flow widths. 

L!C. of  Barrels: I 

Ske' l th the  upst ream face o f ~ h c  structure Logether with Lie road profile. Show, a t  il minimum, ihc maximum low 
chord elevation,  invert  clevation, and  minimum topof r w d  elevation. 

See Cross 5 a ~ h o n  + 0,12 4 
Bridgdulrrn Form Form 7 Page 1 at 6 



3. W A L Y S I S  (bnt'd) 

kekh the plan view ofthe struclure(s) Show, at a minimum. the skew angle, cross-section locations, disknces 
tween cross sections, and length of structure (s). 

- flow 

Cross S&on Staions 

%. A = 4 3  ' -2,r 
5h. 8- r3,  cq7  

I LI  = < l o  f+ 
< dl u Q Lz = Y3 ft. 

t-" L 3 =  83 ft. 
fl 

Anach.plans of the structure (s) certified by a registered Professional Engineer. 

Culvcrt length or bridge width (R) / 4 / * 7  

- 2. 
Calculated culvertmridge area (ft'l) 

by the hydraulic model, ifapplicdble 
/o. g f f  

'rota1 culverfhridge area (h') /of 8 fi' 

BlidgeKulverl Form Fotm 7 Page 3 of 6 



3. ANALYSIS (bnt'4 

Elevations Above Which Flow is Erective for Overbanks 

I 

u p s t r e a m  face ( s r~  0,104) /9q+. 3 
I 

Downstream race kTil 0.05 7) /8 73 

Right Overbank 
I 

1893, 2 

l B 4 S .  0 

Minimum TOP or Road Elevation I 
I ~ f t  Overbank 

Upstream face /&i$ 3 

Downstream face /RY$,-" 

100-Year Elevations 

Upslream face 

Downstream face 

Wdter Su.-Tace 
Elevatiocs 

I 

/ p  c, f-. , - 

Right Overbank 

ICnergy Gradient 
Elevations 

Discharee 
Amount  offlow 

throughlover 
the structure (s) (cis) 

Low Flow Pressure Flow Weir Flow ToLal Flow I 
'Thc maximum depth of 

flow over the roadwaylrailroad (h.1 ..................................... /,N ' 
Weir length (R.) ........................................................ /36 ' 

Too Widths 

Upstream face 

Downstream face 

Floodplain 

Too Widths 

Erective Flow 

Upstream face 

Downstream race 

EiTective and 
Ineffective Flow 

0 %  A tja S-Cg yo R,'vPI- Fiociu,:,c /Q :,;. 

SridquCulren Form Form 7 Page 4 01 6 



Entrance loss coeficienl V ,  4" 

Manning's "n" value assigned to the structure(s)  0 , 0 2 0  

Friction loss coefficient through s t ructure  (sl 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total loss coeflicienl 

Weir coeficient  

Pier coefficient 

Contraction loss coefficient 

I Expansion loss coeflicient o,Roo 

~ 

4. SEDIMENT TRANSPORT CONSIOERATIONS 

1. A. Is there any indication lrom historical records t h a t  sediment  t r a n s p r t  (inc!udinfscour a n d  deposition) can 
d e c t  the 1 0 0 - y e s  water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes a No 

I t3 Based on !he condilions (such as geomorphology, oegelolioe cover a n d  deuelopmenl ofthe walershrd  a n d  s f r eam 
bed, a n d  bank condilions), is :here a potzlltial for debris a n d  sediment  transport(inc1udinq scour  a n d  I 

i 
- 

&)osilion) lo aITecl rhe 100-year wa te r  surtace elevations andlor  conveydnce capacity through the  
b r idpcu lve r t ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No  

. If the answer Lo either I A  or iB is ves: 
A. WhaL is Lhe estimated sediment (hed material)  load? 

c!'s (allach ~ r a d a l i n n  curve) 

Explain method used tc estimate ihc  sediment  t ranspor t  and thc  depth oTseour andlor  

deposi~ion l\jp - S e d , ' m e ?  f fr,rtn s FOP+ n o f  ~ = n ~ , ' J e r c c /  
i 

,n =nu I ~ S I S .  
/ 

i B. Will sedimcntaccumulate nnywhcrc through thc  bridgclculvcrt?O Yes 0 S o  I 
Irycs, explain the impact on the conveyance capacity through the  

bridge!culvert? 

I 
S.FL0ODWAY ANALYSIS 

r I 

! b:xolain rnelhod olbridee encroachmcnL I 

Br>dgelCuluerl Form 'otm 7 Page 5 o f 6  



5. FLOODWAY ANALYSIS (Cont'd) 

Comments fapLainany unusual silualionr): 1 

Attach analysis. 

BridgrCulven h r m  form 7 Paqe 6 oi 6 



............................................ 
* HEC-2 WATER SURFACE PROFILES * 
* * 

Version 4 .6 .2 ;  H a y  1 9 9 1  * 
" 

RUN DATE 12AUG92 T IME 0 8 : 2 5 : 3 5  * 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 

XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

...................................... 
* U.S. ARMY CORPS OF ENGINEERS " 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, S U I T E  D * 
* DAVIS,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
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T H I S  RUN EXECUTED 12AUG92 08:25:36 
...................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T I  WICKENBURG ADMS - CONTRACT FCDMC 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN,LOO JN 1197-02 
T3 UASH G : UNNAMED UASH # 2 (WG8A) 

J1 ICHECK INQ N l  NV IDIR STRT METRIC HVlNS 0 USEL FP 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2 526 526 
HASSAYAMPA RIVER FIS SECTION 45.35CCBA 1988, NO DATUM CHANGE) 
CONFLUENCE W I T H  UASH G - UNNAMED WASH # 2, AN EAST TRIBUTARY 
NON COINCIDENT W I T H  100 YEAR DISCHARGE IN HASSAYAMPA 

X I  45.35 21 1462.4 1652.4 0 0 0 
GR 1911.9 1000.0 1915.3 1015.8 1890.4 1057.7 1892.0 1157.6 1876.3 1216.3 
GR 1877.0 1282.6 1878.4 1348.3 1876.3 1434.9 1874.3 1462.4 1874.3 1504.9 
GR 1875.5 1546.7 1874.4 1580.1 1874.1 1628.7 1873.6 1652.4 1874.3 1675.8 
GR 1876.6 1735.4 1876.9 1808.8 1888.3 1842.7 1888.6 1860.9 1918.9 1891.7 
GR 1932.9 1912.7 

NC .070 .070 .020 .6 .8 
ET 9.1 964.5 970.6 

DOWNSTREAM BRIDGE SECTION (6' X 5' X 141.67' CBC) 
3' SEDIMENT ON BOTTOM 

XI .097 4 964.6 970.5 220 410 310 
X3 10 1894.3 1893.2 
GR 1893.0 964.5 1876.8 964.6 1876.8 970.5 1893.0 970.6 

ET 9.11 977. 1120. 
SC 1.020 0.40 2.9 0 1 .8 6 141.7 8.1 1879 1876.8 

UPSTREAM BRIDGE SECTION 
0.124 a I 0  

14 994.6 1000.6 143 143 143 
2 1880.8 1893.9 

1894.3 1893.2 
BT -11 978 1894.3 986 1894.3 987 1894.3 
BT 994.6 1894.3 1000.6 1894.3 1008 1894.3 
BT 1020 1894.3 1030 1894.3 1043 1894.3 
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SECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

P QLOB QCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DlVlOED FLOW 

HASSAYAMPA RIVER FIS SECTION 45.35cCBA 1988, NO DATUM CHANGE) 
CONFLUENCE WITH WASH G - UNNAMED WASH # 2, AN EAST TRIBUTARY 
YON COINCIDENT WITH 100 YEAR DISCHARGE I N  HASSAYAMPA 

45.350 1.75 1875.35 1874.90 1875.36 1875.44 .10 .OO .OO 1874.30 
526.0 10.7 444.5 70.8 7.5 165.7 46.8 .O .O 1873.60 

.OO 1.43 2.68 1.51 .045 .035 ,070 .OOO 1873.60 1448.03 
,004460 0. 0. 0. 0 19 3 .OO 244.75 1702.88 

FLOU DlSTRlBUTlON FOR SECNO= 45.35 CWSEL. 1875.35 

- 
PER O= 2.0 84.5 11.0 2.5 

3301 HV CHANGED MORE THAN H V l N S  

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED YON-EFFECTIVE, ELLEA- 1894.30 ELREA- 1893.20 

DOWNSTREAM BRIDGE SECTION (6' X 5' X 141.67' CBC) 
3' SEDIMENT ON BOTTOM 

,097 6.26 1883.06 1883.06 .OO 1886.21 3.15 1.18 2.44 1876.80 
526.0 .O 526.0 .O .O 36.9 .O 1.0 .9 1876.80 

.01 .OO 14.24 .OO .OOO .020 .OOO .OOO 1876.80 964.60 
.003186 220. 310. 410. 0 20 0 .OO 5.90 970.50 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENOST 

FLOU DISTRIBUTION FOR SECNO= . lo  CUSEL= 1883.06 

STA= 965. 971. 
PER Q= 100.0 
AREA= 36.9 
VEL- 14.2 

DEPTH= 6.3 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CURT SCL ELCHU ELCHD 

1 .020 .40 2.90 .OO 1.80 6.00 141.70 8 I 1879.00 1876.80 

CHART 8 - BOX CULVERT W I T H  FLARED UINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1971.77..MAY BE TO0 LARGE IF INLET CONTROLS. 
5135, EGOC- 2034.04 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 

CNO .I24 

SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1895.10 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 10.40 

SPECIAL CULVERT 

EGIC EGOC H4 QUElR QCULV VCH ACULV ELTRD WEIRLN 
1971.77 2034.04 8.89 372. 149. 2.566 10.8 1893.90 136. 

UPSTREAM BRIDGE SECTION 
,124 16.05 1895.05 .OO .OD 1895.10 .05 8.89 .OO 1879.00 

526.0 57.0 247.1 221.9 135.1 96.3 601.7 2.4 1.2 1879.00 
.03 .42 2.57 .37 .070 .020 .070 .OOO 1879.00 977.26 

.000029 143. 143. 143. 2 0 0 .OO 142.75 1120.01 

FLOW DlSTRlBUTlON FOR SECNO= .12 CWSEL= 1895.05 

sTA= 977. 986. 987. 995. 1001. 1008. 1020. 1030. 1043. 1078. 1114. 1120. 
PER Q= 0 1.6 .6 8.7 47.0 8.3 8.3 5.7 5.8 9.8 4.3 .I 

AREA= 33.5 8.1 93.5 96.3 90.7 95.4 70.5 79.3 161.1 99.1 5.6 

VEL= .2 .4 .5 2.6 .5 .5 .4 .4 .3 .2 .I 
DEPTH= 3.8 8.1 12.3 16.1 12.3 8.0 7.1 6.1 4.6 2.8 .9 



SECNO DEPTH CUSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

I) QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.22 

FLOW OISTRlBUTION FOR SECNO- . I4 CUSEL- 1895.13 

STA= 959. 967. 983. 1005. 1030. 1057. 1079. 1093. 1111. 

PER Q= .6 7.3 29.7 18.7 20.6 14.9 6.4 1.9 
AREA= 31.0 162.9 302.1 335.7 366.6 278.9 141.1 77.8 
VEL= .I .2 .5 .3 .3 .3 .2 .1 

DEPTH= 3.7 10.2 13.7 13.4 13.6 12.7 10.1 4.3 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .I5 

FLOW DISTRIBUTION FOR SECNO- . I8  CUSEL= 1895.09 

STA= 966. 981. 992. 1000. 1005. 1016. 

PER Q= 9.7 50.8 20.6 11.8 7.1 

AREA= 63.0 102.3 72.7 43.2 48.0 

VEL= .8 2.6 1.5 1.4 .8 

DEPTH= 4.2 9.3 9.1 8.6 4.2 

CCHV= ,100 CEHV- .300 

'SECNO .257 
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SECNO DEPTH CUSEL CRlUS USELK EG 0.  HV HL OLOSS L-BANK ELEV 
QLOB (ICH QROB ALOE ACH AROB VOL TVA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.257 3.29 1898.99 1898.99 , .OO 1900.21 1.22 .27 .35 1895.70 
420.0 33.5 323.3 63.1 8.8 32.9 14.4 12.4 2.4 1895.70 

. I 6  3.80 9.84 4.38 .060 .040 .060 .OOO 1895.70 988.22 
.014359 401. 401. 401. 0 22 0 .OO 24.28 1012.50 

FLOW DISTRIBUTION FOR SECNO- .26 CUSEL- 1898.99 

STA- 988. 993. 994. 1004. 1011. 1013. 
PER Q= 4.5 3.5 77.0 14.9 .2 
AREA= 5.9 2.9 32.9 13.9 .5 
VEL- 3.2 5.1 9.8 4.5 1.4 

DEPTH= 1.2 2.9 3.3 2.0 .3 

CNO .306 
5 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.306 3.48 1904.78 1904.78 .OO 1905.80 1.03 4.17 .02 1901.40 

420.0 33.1 214.0 172.9 8.0 20.6 35.6 12.8 2.6 1901.30 
.17 4.12 10.41 4.85 .060 .040 .060 .OOO 1901.30 991.26 

.015216 270. 280. 290. 0 8 0 .OO 30.52 1021.78 

FLOU DISTRIBUTION FOR SECNO- .31 CWSEL= 1904.78 

STA= 991. 995. 996. 1002. 1007. 1020. 1022. 
PER Q= 3.9 4.0 51.0 20.8 20.1 .3 
AREA= 5.0 3.0 20.6 14.4 20.5 . 8  
VEL= 3.2 5.6 10.4 6.1 4.1 1.6 

DEPTH= 1.3 3.0 3.4 2.9 1.6 .4 

'SECNO .314 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.314 4.47 1915.87 1915.87 .OO 1917.37 1.50 .59 .14 1911.50 
420.0 67.2 261.9 90.9 14.5 22.1 17.6 12.8 2.6 1911.40 

. I 7  4.63 11.84 5.15 ,060 .040 .060 .OOO 1911.40 990.28 
,013984 30. 42. 42. 0 11 0 .OO 19.59 1009.88 
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* SECNO DEPTH CWSEL CRlWS USELK EG HV HL DLDSS L-BANK ELEV 
a QLOB PCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELUIW SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPWID ENDST 

FLOW O I S T R l B U T l O N  FOR SECNO= .31 CWSEL- 1915.87 

STA= 990. 996. 997. 1002. 1005. 1010. 
PER a= 9.8 6.2 62.3 16.3 5.3 
AREA- 10.5 4.0 22.1 10.9 6.8 
VEL= 3.9 6.5 11.8 6.3 3.3 

DEPTH= 1 .8 4.0 4.4 3.6 1.4 

*SECNO .403 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.403 3.04 1934.54 1934.54 .OO 1935.67 1.14 
420.0 17.2 365.2 37.6 4.7 40.3 10.4 

. I9  3.67 9.06 3.61 .060 .040 .060 
.015953 470. 470. 470. 0 19 0 

FLOW DISTRIBUTION FOR SECNO= .40 CWSEL= 1934.54 

*SECNO .498 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.498 3.42 1949.22 1949.22 .OO 1950.42 1.21 8.23 .02 1945.80 
420.0 69.5 224.6 125.9 14.5 20.5 22.2 14.1 3.2 1945.80 

.20 4.80 10.95 5.68 .060 .040 .060 .OOO 1945.80 985.55 
.016872 502. 502. 502. 0 8 0 .OO 24.84 1010.39 

FLOW DISTRIBUTION FOR SECNO- .50 CUSEL= 1949.22 

STA= 986. 992. 994. 1000. 1005. 1010. 
PER Q= 7.4 9.2 53.5 23.9 6.0 
AREA= 8.4 6.0 20.5 15.1 7.1 
VEL= 3.7 6.4 11.0 6.7 3.6 

DEPTH= 1.3 3.0 3.4 3.0 1.3 
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SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 
QLDB PCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLDB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT CORAR TOPUID ENDST 

'SECNO .593 
7185 M I N I M U M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.593 3.13 1963.53 1963.53 .OO 1964.36 .83 8.17 .04 1961.40 
420.0 35.8 227.2 157.0 10.4 24.9 35.3 14.8 3.5 1960.90 

.22 3.43 9.13 4.44 , .060 .040 .060 .OOO 1960.40 980.02 
.015892 510. 502. 490. 0 11 0 .OO 42.89 1022.92 

FLOU DISTRIBUTION FOR SECNO- .59 CUSEL. 1963.53 

STA= 980. 987. 991. 1000. 1003. 1019. 1023. 
PER Q= 2.0 6.6 54.1 9.7 26.7 .9 
AREA= 3.9 6.5 24.9 7.3 26.0 2.0 
VEL= 2.1 4.2 9.1 5.6 4.3 2.0 

DEPTH- .6 1.6 2.8 2.4 1.6 .5 

*SECND .688 
7185 M I N I M U M  SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUMED @ .688 3.01 1974.51 , 1974.51 .OO 1975.40 .89 7.89 .02 1972.70 
360.0 26.5 260.0 73.5 8.2 30.4 16.7 15.5 4.0 1972.20 

.24 3.22 8.55 4.39 .060 .040 .060 .OOO 1971.50 978.86 
.015586 490. 502. 502. D 8 0 .DO 31.78 1010.64 

FLOW DISTRIBUTION FOR SECNO- .69 CUSEL= 1974.51 

STA= 979. 982. 988. 1000. 1008. 1011. 
PER Q= .4 7.0 72.2 19.2 1.2 
AREA= 1 .O 7.3 30.4 14.9 1.9 

VEL- 1.4 3.5 8.5 4.7 2.3 
DEPTH- .3 1.2 2.5 1.9 .7 

*SECNO .784 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.784 2.32 1985.12 1985.12 .OO 1985.86 .74 7.05 .02 1983.30 
360.0 30.3 274.3 55.5 11.7 35.4 17.5 16.2 4.4 1983.10 

.26 2.59 7.74 3.18 .060 .035 .060 .OOO 1982.80 970.17 
,012496 507. 507. 507. 0 15 0 .OO 48.86 1019.02 
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SECNO DEPTH CWSEL CRIUS USELK EG a, HV HL OLOSS L-BANK ELEV 
QLOB QCH OR08 ALOB ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= .78 CWSEL= 1985.12 

STA= 970. 983. 1000. 1006. 1015. 1019. 
PER Q= 8.4 76.2 10.8 4.5 .1 
AREA= 11.7 35.4 10.0 7.0 .4 
VEL= 2.6 7.7 3.9 2.3 .6 

DEPTH= .9 2.1 1.7 .8 .I 

*SECNO .879 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3 7 9  1.72 1993.42 1993.42 .OO 1994.00 .57 6.68 .02 1992.70 
290.0 2.7 255.4 31.9 1.8 39.7 13.4 16.9 5.0 1992.30 

.29 1 .SO 6.43 2.38 .060 .035 .060 .OOO 1991.70 966.95 
.014421 500. 502. 502. 0 15 0 .OO 53.76 1020.71 

FLOW DISTRIBUTION FOR SECNO= .88 CUSEL= 1993.42 

*SECNO .960 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.960 1.48 2001.78 2001.78 .OO 2002.14 .36 6.49 .02 2001.10 
150.0 45.4 103.4 I .2 20.0 18.6 .9 17.4 5.6 2001.30 

.31 2.27 5.56 1.23 .060 .035 .060 .OOO 2000.30 952.39 
,016504 438. 428. 438. 0 15 0 .OO 56.48 1008.87 

FLOU DISTRIBUTION FOR SECNO- .96 CWSEL= 2001.78 

STA= 952. 958. 987. 1005. 1009. 
PER Q= 1.5 28.8 68.9 .8 
AREA= 1.6 18.4 18.6 .9 
VEL= 1.4 2.3 5.6 1.2 

DEPTH= .3  .6 1.0 .2 

PAGE 10 



a SECNO DEPTH CWSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.030 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.030 1.03 2009.43 2009.43 .OO 2009.87 .44 6.14 .02 2008.40 
150.0 5.7 132.5 11.8 2.8 23.7 5.1 17.7 6.0 2008.40 

.33 2.03 5.59 2.30 , .060 .035 ,060 .OOO 2008.40 973.55 
.016684 370. 370. 370. 0 19 0 .OO 37.22 1010.77 

FLOW DISTRIBUTION FOR SECNO= 1.03 CUSEL- 2009.43 

STA= 974. 979. 1002. 1010. 1011. 
PER Q= 3.8 88.3 7.9 .O 
AREA= 2.8 23.7 5.0 .I 

VEL= 2.0 5.6 2.3 .O 

DEPTH= .5 1.0 .6 .1 

*SECNO 1.131 
7185 MINIMUM SPECIFIC ENERGY e 0 CRITICAL DEPTH ASSUMED 

1.131 1.48 2021.68 , 2021.68 .OO 2022.13 .44 8.22 .OO 2020.20 
150.0 20.0 88.3 41.7 7.3 13.4 16.1 18.1 6.5 2020.20 

.36 2.75 6.61 2.58 ,060 .035 ,060 .OOO 2020.20 984.33 
.014314 533. 533. 533. 0 11 0 .OO 40.84 1025.17 

FLOW DISTRIBUTION FOR SECNO- 1.13 CWSEL= 2021.68 

STA= 984. 988. 994. 1003. 1022. 1025. 
PER Q= .9 12.4 58.8 27.7 .1 
AREA= 1.1 6.2 13.4 15.8 .3 
VEL- 1.3 3.0 6.6 2.6 .6 

DEPTH= .3 1.0 1.5 .8 .I 
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FLOODUAY DETERMINATION 

7 3  UASH G :  UNNAMED UASH # 2 

J1 ICHECK I N P  N l N V  I D I R  STRT METRIC HVlNS Q USEL FP 

0 3 0 0 0 0 0 0 1875.36 0 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

15 0 - 1  0 0 0 - 1 0 0 0 
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SECNO DEPTH CUSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 

n  LOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER FIS SECTION 45.35(CBA 1988, NO DATUM CHANGE) 

CONFLUENCE UITH UASH G - UNNAMED WASH # 2, AN EAST TRIBUTARY 

NON COlNClOENT W I T H  100 YEAR DISCHARGE IN HASSAYAMPA 
45.350 1.76 1875.36 1874.90 1875.36 1875.46 . I0  .OD .OO 1874.30 

526.0 10.9 444.5 70.6 7.7 168.3 47.6 .O .O 1873.60 

.OO 1.41 2.64 1.49 .045 .035 .070 .OOO 1873.60 1447.83 

.004257 0. 0. 0. 0 18 0 .OO 246.31 1703.27 

V= ,600CEHV- .800 

CNO .097 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 964.5 970.6 TYPE* 1 TARGET- 6.100 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1894.30 ELREA- 1893.20 

DOWNSTREAM BRIDGE SECTION (6' X 5' X 141.67' CBC) 

3' SEDIMENT ON BOTTOM 

.097 6.26 1883.06 1883.06 1883.06 1886.21 3.15 1.16 2.44 1876.80 

526.0 .O 526.0 .O .O 36.9 .O 1 .O .9 1876.80 

.01 .OO 14.25 .OO .OD0 .a20 .OOO .OOO 1876.80 964.60 

.003189 220. 310. 410. 0 20 0 .OO 5.90 970.50 
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a SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlD ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 .020 .40 2.90 .OO 1.80 6.00 141.70 8 1 1879.00 1876.80 

CHART 8 - BOX CULVERT UlTH FLARED UINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1971.77..MAY BE TO0 LARGE IF INLET CONTROLS. 
5135, EGOC= 2034.04 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
*SECNO ,124 
BTCARO, BRIDGE STENCL= 977.00 STENCR= 1120.00 

SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1895.10 

3301 HV CHANGED MORE THAN HVlNS 

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 10.41 

SPECIAL CULVERT 

EGlC EGOC H4 QWEIR QCULV VCH ACULV ELTRD UElRLN 
1971.77 2034.04 8.89 372. 149. 2.566 10.8 1893.90 136. 

3470 ENCROACHMENT STATIONS= 977.0 1120.0 TYPE= 1 TARGET- 143.000 
UPSTREAM BRIDGE SECTION 

.I24 16.05 1895.05 .OO 1895.05 1895.10 .05 8.89 .OO 1879.00 
526.0 57.0 247.1 221.9 135.1 96.3 601.7 2.4 1.2 1879.00 

.03 .42 2.57 .37 .070 .020 .070 .OOO 1879.00 977.26 
.DO0029 143. 143. 143. 2 0 0 .OO 142.74 1120.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.22 

3470 ENCROACHMENT STATIONS. 958.0 1112.0 TYPE- 1 TARGET- 154.000 
.140 13.93 1895.13 1882.81 1895.13 1895.13 .DO .OO .03 1882.20 

526.0 41.4 156.3 328.4 193.8 302.1 1200.3 5.3 1.5 1881.70 
.21 .52 .27 .070 .040 .070 .OOO 1881.20 958.67 
60. 84. 110. 2 24 0 .OO 152.58 1111.25 



SECNO DEPTH CUSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .15 

3470 ENCROACHMENT STATIONS. 965.0 1017.0 TYPE- 1 TARGET= 52.000 
,181 9.39 1895.09 1888.68 1895.09 1895.15 .06 .OO .02 1886.70 

526.0 51.3 267.2 207.6 63.0 102.3 164.0 10.6 2.1 1885.70 
.14 .81 2.61 1.27 .070 .040 .070 .OOO 1885.70 965.97 

.000260 250. 216. 230. 2 17 0 .OO 50.34 1016.32 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0 ENCROACHMENT STATIONS= 988.0 1013.0 TYPE= I TARGET= 25 .OOO 

*SECNO .306 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 991.0 1022.0 TYPE= 1 TARGET= 31 .OOO 
,306 3.48 1904.78 1904.78 1904.78 1905.80 1.03 4.15 .02 1901.40 

420.0 33.1 214.0 172.9 8.0 20.6 35.7 12.8 2.6 1901.30 
.17 4.12 10.41 4.85 .060 .040 .060 .OOO 1901.30 991.26 

.015201 270. 280. 290. 0 8 0 .OO 30.53 1021.78 

"SECNO .314 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 990.0 1010.0 TYPE= 1 TARGET.: 20.000 
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SECNO DEPTH CUSEL CRlWS WSELK EG HV 

Q QLOB QCH QROB ALOB ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT 

*SECNO .403 

7185 MlNlMUM SPEClFlC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 989.0 1018.0 TYPE= 1 TARGET= 

,403 3.04 1934.54 1934.54 1934.54 1935.67 1.13 

420.0 17.2 365.1 37.7 4.7 40.4 10.5 

.19 3.66 9.04 3.60 .060 .040 .060 

.015843 470. 470. 470. 0 14 0 

7185 MlNlMUM SPEClFlC ENERGY e 0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 985.0 1011.0 TYPE- 1 TARGET= 

.498 3.41 1949.21 1949.21 1949.22 1950.42 1.21 

420.0 69.4 224.7 125.8 14.4 20.5 22.1 
.20 4.81 10.98 5.70 .060 .040 .060 

.016986 502. 502. 502. 0 8 0 

*SECNO .593 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS. 980.0 1023.0 TYPE= 1 TARGET. 

.593 3.14 1963.54 1963.54 1963.53 1964.36 .82 

420.0 36.1 226.5 157.3 10.6 25.0 35.6 

.22 3.41 9.05 4.41 .060 .040 .060 

.015532 510. 502. 490. 0 11 0 

HL OLOSS L-BANK ELEV 

VOL TUA R-BANK ELEV 

UTN ELMIN SSTA 

CORAR TOPUID ENDST 

*SECNO .688 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CUSEL C R l W S  WSELK EG .. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

3470 ENCROACHMENT STATIONS= 978.0 1011.0 TYPE= 1 TARGET= 33.000 
,688 3.01 1974.51 1974.51 1974.51 1975.40 .89 7.81 .02 1972.70 

360.0 26.4 260.1 73.5 8.2 30.4 16.7 15.6 4.0 1972.20 
.24 3.23 8.56 4.39 .060 .040 .060 .OOO 1971.50 978.87 

.015640 490. 502. 502. , 0 8 0 .OO 31.76 1010.64 

*SECNO .784 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 970.0 1021.0 TYPE- 1 TARGET= 51.000 
.784 2.35 1985.15 1985.15 1985.12 1985.86 .71 6.85 .02 1983.30 

360.0 30.8 273.0 56.2 12.1 36.0 18.0 16.3 4.5 1983.10 
.26 2.55 7.59 3.11 .060 .035 .060 .OOO 1982.80 970.00 

.011789 507. 507. 507. 0 15 0 .OO 49.58 1019.58 

CNO .879 e MINIMUM SPEclFlc ENERGY - 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 966.0 1021.0 TYPE- 1 TARGET= 55.000 
,879 1.74 1993.44 1993.44 1993.42 1994.00 .56 6.36 .01 1992.70 

290.0 2.8 254.9 32.2 1.9 40.1 13.7 17.0 5.1 1992.30 
.29 1.49 6.35 2.36 .060 .035 .060 .OOO 1991.70 966.85 

.Of3896 500. 502. 502. 0 19 0 .OO 54.08 1020.93 

*SECNO .960 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 952.0 1009.0 TYPE- 1 TARGET= 57.000 
.960 1.49 2001.79 2001.79 2001.78 2002.14 .35 6.31 .02 2001.10 

150.0 45.5 103.3 1.2 20.1 18.6 .9 17.4 5.6 2001.30 
.31 2.27 5.54 1.23 .060 .035 .060 .OOO 2000.30 952.38 

,016385 438. 428. 438. 0 15 0 .OO 56.51 1008.88 

*SECNO 1.030 
7185 MINIMUM SPECIFIC ENERGY 

PAGE 17 



SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
0 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1011.0 TYPE= 1 TARGET= 38.000 
1.030 1.03 2009.43 2009.43 2009.43 2009.87 .44 6.12 .03 2008.40 
150.0 5.7 132.5 11.8 2.8 23.7 5.1 17.7 6.0 2008.40 

.33 2.03 5.59 2.30 , .060 .035 .060 .OOO 2008.40 973.55 
.016684 370. 370. 370. 0 19 0 .OO 37.22 1010.77 

*SECNO 1.131 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1026.0 TYPE= 1 TARGET= 42.000 
1.131 1.48 2021.68 2021.68 2021.68 2022.13 .44 8.22 .OO 2020.20 
150.0 20.0 88.2 41.7 7.3 13.4 16.1 18.2 6.5 2020.20 

.36 2.75 6.61 2.58 .060 .035 .060 .OOO 2020.20 984.33 
.014299 533. 533. 533. 0 11 0 .OO 40.84 1025.17 



PAGE 1 9  

T H I S  RUN EXECUTED 12AUG92 0 8 : 2 5 : 4 1  
...................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4 . 6 . 2 ;  May 1 9 9 1  
******************* ""*".....********* 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L l S l  

WASH G : UNNAMED MASH # 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRO ELLC ELMlN 0 CWSEL CRlUS EG 10nKS VCH AREA .01K 



12AUG92 08:25:36 PAGE 20 

SECNO XLCH ELTRD ELLC ELMIN Q CUSEL CRlWS EG IO*KS VCH AREA .01K 



PAGE 21  

e H G : UNNAMED UASH # 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO 0 CUSEL DlFUSP DlFUSX DlFKUS TOPUIO XLCH 



SECNO a CUSEL DIFUSP DIFUSX DIFKUS TOPUID XLCH 

PACE 22 



PAGE 2 3  

SUMMARY OF ERRORS 

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 

WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO- 

WARNING SECNO- 

WARNING SECNO= 

WARNING SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

T ION SECNO= 

T l O N  SECNO= - 
CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

T l O N  SECNO- 

T l O N  SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

AND SPECIAL NOTES 

.097 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.097 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

. 0 9 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

. 0 9 7  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

. I 2 4  PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

. I 2 4  PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

. I 4 0  PROFILE= 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

. I 4 0  PROFILE. 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

.I81 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

.I81 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

. 2 5 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

. 2 5 7  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

. 2 5 7  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

. 2 5 7  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

. 3 0 6  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

. 3 0 6  PROFILE= 1 MlNlMUM S P E C l F l C  ENERGY 

. 3 0 6  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

. 3 0 6  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

.314  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.314  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.314  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

.314  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

.403  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

. 4 0 3  PROFILE' 1 MINIMUM S P E C l F l C  ENERGY 

. 4 0 3  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

.403  PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

. 4 9 8  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

. 4 9 8  PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

. 4 9 8  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

. 4 9 8  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

.593 PROFILE; 1 C R l T l C A L  DEPTH ASSUMED 

. 5 9 3  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

. 5 9 3  PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 

. 5 9 3  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

.688 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

. 6 8 8  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

. 6 8 8  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

.688 PROFILE= 2 MINIMUM S P E C l F l C  ENERGY 

.784 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

. 7 8 4  PROFILE= 1 MlNlMUM S P E C I F I C  ENERGY 



e T l O N  SECNO= .784 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .784 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= ,879 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .879 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .879 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .879 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .960 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .960 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .960 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .960 PROFILE= 2 MIN,lMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.030 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .030  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .030  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .030  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.131 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .131  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .131  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .131  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

PAGE 24 
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FLOODWAY DATA, WASH G : UNNAMED WASH # 

PROFILE NO. 2 

. . . . . - . FLWOWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY FLOOOWAY FLWDUAY 



<<<<<< WS ELEV. & BED ELEV. vs DISTANCE(mi) 
Profile No. 1 - . . - . . - 

Profile No. 2 

D i s t a n c e  



<<<<<< Cross Section: 45.35: (FN = washg.0) 
Q1= 526 WSl= 1875.35 
Q2= 526 WS2= 1875.36 - . . - . . - 

Manning-n's: n-lob = .045 n-ch = ,035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion: .097: (FN = washg.0) 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 

1900 

968 

S T A T I O N  



<<<<<< Cross Section: .124: (FN = washg.0) 
Q1= 526 WS1= 1895.05 
Q2= 526 WS2= 1895.05 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 SPECIAL CULVERT 

S T A T I O N  



<<<<<< Cross Section: .14: (FN = washg.0) 
Q1= 526 WSl= 1895.13 
Q2= 526 WS2= 1895.13 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
1930 

1095 

S T A T I O N  



<<<<<< Cross Section: .181: (FN = washg.0) 
Q1= 526 WSl= 1895.09 - .  - .  - 

Q2= 526 WS2= 1895.09 - . . - . . - 

~ a n n i n ~ - n ' s :  n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion:  .257: (FN = washg.0) 
Q1= 420 WS1= 1898.99 
Q2= 420 WS2= 1898.99 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .306: (FN = washg.0) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  

a 



<<<<<< Cross Section: .314: (FN = washg.0) 
Ql= 420 WSl- 1915.87 - 

Q2= 420 WS2= 1915.9 - .  - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  

0 



<<<<<< Cross Sect ion: .403: (FN = washg.0) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .498: (FN = washg.0) 
Q1= 420 WSl= 1949.22 
Q2= 420 WS2= 1949.21 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .593: (FN = washg.0) 
Q1= 420 WSl= 1963.53 
Q2= 420 WS2= 1963.54 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .688: (FN = washg.0) 
Q1= 360 WSl- 1974.51 
Q2= 360 WS2= 1974.51 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

2020 

885 985 1085 11 85 

S T A T I O N  



<<<<<< Cross Sect ion: .784: (FN = washg.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

2006 

1115 

S T A T I O N  



<<<<<< Cross Sect ion:  .879: (FN = washg.0) 
Q1= 290 WS1= 1993.42 
Q2= 290 WS2= 1993.44 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 
201 0 

905 1005 1105 1205 

S T A T I O N  



<<<<<< Cross Sect ion: .96: (FN = washg.0) 
Q1= 150 WS1= 2001.78 - .  - .  - 

Q2= 150 WS2= 2001.79 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
08-12-1992 



<<<<<< Cross Sect ion:  1.03: (FN = washg.0) 
Ql- 150 W S l =  2009.43 - .  - .  - 

Q2= 150 WS2= 2009.43 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  



<<<<<< Cross Sect ion: 1.131: (FN = washg.0) 
Ql= 150 WSl- 2021.68 
Q2= 150 WS2= 2021.68 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

2039 

1025 11 25 1225 1325 

S T A T I O N  



STREAM DISTANCE IN MILES ABOM CONLUENCE WlTH HASSAYAMPA RIVER 
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CROSS SECTION 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.E. Burden No. 3067.0148 
HYDROLOGIC ANALYSIS FORM Expires July 31. 1994 i 

I 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estinlated to average 3.67 hours per response. The burden estimate includes thc 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Erhergency Management Agency, 500 C 
Street, S. W., Washington, DC 20472; and to the Ofice of Management and Budget, Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

community  am.: lln,nrorPora'd t V I a r 1 ~ 0 ~  6 u  k  in o f  WIG ken b u  

Flooding Source: 
low form ftreoeh floading suvrce) 

Project Namelldentifier: W/C Ken burn AD MS FC D a9- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

1 

0 Approximate study stream (Zone A) 
Deliii ed study stream (briefly e. plain methodology) H& - 1 4 n4 1 ~ 5 1 5  based cn ~ l o o d  
c ~ n i r o l  DIS+~I c t  C% iV lnr  I cops Couniy MP %ocibieore, . 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I No existing anaiysis 
Improved data (see data revision onpage 3) 

'I a Changed physical conditions of watershed fe=plain) 

I Alternative methodology (justify why the revised model is better than model used in the effeciiue ZS) I 

I Evaluation of proposed conditions (CLOMRs only) (explain) I 
El Other dn e x c h ~  ancxlvsi~ or a n a \ v ~ i s  be,no up&&& fn rcfkcf 

ex15fin0 ~ ~ n X f l o n ~ !  

I Ira  computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 -and 500-year recurrence intervals. I 
Only the 100-yesr recurrence interval need be included for SFHAs designated as  Zone A. 

3. APPROVAL OF &NALYSi$ 

Approval of'nydrologic analysis. including the resultingpeak di harge va ue (s 
appropriate local, state, or Federal Agency. (i.e., ~lorA ~on?rot D \ ~ ~ I C {  

I 
C.m nr'y ) 

Attach eviaence of approval. 
9 Approval ofthe hydrologic analysis is not required by any local, State, or Federal Agency. 

FEMA Farm 81.890. AUG93 Hydrologic Analysis Farm Form 3 Paqe I of 7 



4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area FlS (cfsl : Revised (cfs) : 
(Sq nu) i 

~ o n f  luenr: MI% Ha~sammpa 11 76 16.3'1 
t i ~ v e r  

Nole: When revised discharaes are nol significantly different than FIS discharges, FEMA may require a 
contidence limits analysis on attachment 0 a1 a later date to complebe ihe review. 

As is aften the case with revision requests, only a-portion of a stream may acluully be revised or be affected by a 
revision. Therefore, lransilion Lo the unrevised portion is' important to maintain ihe conlinuily of lhe study. NFlP 
regulations stipulalc that such a transition must be assured. What is the transition from the proposed discharges to the 
effec~ive discharges? I'lease explain how the lransition was made (atfach sepurale sheel ifnecessary) 

) 
d d 

0 r d l t l O v l 5 .  

ATTACH A COMPLETED REVIEWOF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is Lhe new hydrologic analysis being developed solely lo  revise the flow values presenled in Lhe FIS f i . r .  no changed 
hydraulic conditions)? Yes a No 

If yes, does Lhe I OO-year water surface elevalion change by 1.0 foot or more? i? Yes i? No 

I X M A  does not normally revise YFIP maps solely due ?o insignificant flow chill~yes where changes in 100-ycdr wabcr 
surl'ace eleva~ion are less than 1.0 fool. 

Hydrologic Analysis Form Form 3 Page 2 of 7 



I Maximum peak discharge: CTS 
I I I 

Source of information: 

6. GAGE RECORD INFORMATION 
> 

Location of nearest gage to projekt site (along flooding source or  similar wafershed; spec:fy) 
N A  

Gaging Station: 
Drainage area a t  %age: j? 

Number of years of data: 

7. DATA REVISION 

I Please use the following table to list all the dam andlor parameters affcc:ed by this request and idcntiiy them :is 
new data (New) or a s  revising existing data (Revised). (lfnecessary, ullach a separule sheel.) I 

I Data Parameter New Revised Data Source I 

Data source can be from a Federal, State, or local government agency, or from a private source. Some Slate and 
local governments may have less strict data requirements than Federiil agencies, in which case ihc hydrologic 
data  may not be accepted by FEMA unless it is demonstrated that the data give a better estimate of the flood 
discharge. 

8. METHODOLOGY FOR NEW ANALYSIS 

Is historical data  available for the flooding source? Yes @ No 
If yes, provide the following: 

Location along flooding source: 

I Second highest peak discharge: ccs I 

I I r ~ 

~ ~ -~ ~ 

NA C! 

Attach document.ation corroborating each data source (LC., cerlifiedslatemenf, report, bibliogru.uhicui reference i ~ r  
apubiishad docurnenl). In the case of a published document or  a government report, providing copies o i  the cover 
and pertinent pages may be helpCu1. 

C I 

Hydrologic Analyrlr Form Form 3 Page 3 ai 7 

Statistical Analysis of Gage Records (use Attachment A) 

Regional Regression Equations (use Athchment B )  

Precipitalion/Runoff Model (use Atlachment C) 
,-. 

,'! Other (specify; attach backup cornpufafions a n d  supporting dofa) I 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: UA 
Gage 1.ocation (latitude and longitude): 

FIS: Revised: 

1. Number of years of data ................................ ., 
Systemalic ........................................ 

......................................... Historical 

2. Homogeneous data ..................................... Yes No Yes No 

3. Data adjustments .................................. .-. Yes No U Y e s  U N o  .. 
4. Number of high outliers ................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Low outliers 

Zero events .................................. 
5. Generalized skew ....................................... 

. . . . . . . . .  6. Station skew ............................... .'. 
7. Adopted skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Probability distribution used (justify 

if log-Pearson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Transfer equalions lo ungaged sites q Yes q Yo 

If yes, specify method 

lO.Expecledprobabilily* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes  No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of resulls with other analyses 0 Yes q NO 

If yes, describe comparison 

F E M A  does not accept expected probability analyses for the  purpose of reflecting flood hazard information in a 
FIS. 

If any  data  is not available, indicate by NIA. 

Attach analysis including plot of flood frequency curve. 
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A'KACHMENT B: REGIONAL REGRESSION EQUATIONS 
I 

Bibliographical Reference: 4 .A 

I (Attach a copy of litle page, !able ofconfents, and pertinent pages including rqllafiyns.) 

I 2. Gaged or ungaged stream: 

3. Hydrologic region(s): 
Attach backup map. 

4. Provide parameters, values, and source of data used to define parameters. 

5. Urbanized conditions calculations 

PIS: Revised: 

Yes 0 x 0  ............ O Y e s  1 ? N o  

. . . . . . . . . . . . . . . . . . . . . . . . .  I Percent of watershed urbanization 

Is the watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No Yes 0 No 

Comparison with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes Xo @ yes  q No 

If the answer to 5 , 7 ,  or 8 is yes, explain methodology in Comments. 

I If data is not available, indicate by NIA 

I Comments 

Attach computation and supporting maps, delineating the waLershed boundary and drainage area diviclcs. 

nydrolog~c nnalys~s Form Form 3 Page 5 of 7 

- - 



ATIACHMENT C: PREOPITATION/RUNOFFMOOEL 

FIS: Revised 
I. Method or model used: ................................... b ' ~  -1 

Version: ............................................ Ver. 3 .0  
Date: ............................................... 02' AUG. 88 

2. Source of rainfall depth: ................................. A~oAA Atlas 7 
3. Source of rainfall distribution: ............................ . , scs Ti'?& IL 

....................................... 4. Rainfall duration: 24 hours 
5.  Areal adjustment to precipitation (8): ..................... h\d5 HYDRO-QC 
6. Hydrograph development method: ........................ 5- Gvsph 
7. Loss rate method: ....................................... 6repn - AMPT 

Source of soils information: ;. .......................... 5c.5 
. . . . . . . . . . . . . . . . . . . . . . . .  Source of land use information Town 4 !d,rbn 

8. Channelroutingmethod: 
'cUf3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F\lormaI ba+h 
9. Reservoir routing: ....................................... 'J Yes No O Y e s  @ No 

10. Baseflow considerations: .................... .:. . . . . . . . . . . .  'J Yes No a y e s  $! No 

If yes, explain how baseflow was determined: 

1 1. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No a y e s  

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'J Yes 0 No a y e s  U Y o  

Iryes, explain how calibration was performed f , n m ~ u i d  dlscharc~es - were cornoared 
w\% M-HARc~E vs A AZEA Tur \ /cc an J enveloocs 

prepared bu ihs FI~J Control D I h d  M a r l c o ~ a ~  un i \ I ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. Future land use condition: q Ycs [X[ No 
If yes, explain why 

NOTE: FEMA policy is to base floodingon existingconditions. 
[fdata is not available, indicate by N/A. 

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundar] and drainage area divides. 
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ATTACHMENT 0: CONFIDENCE LIMITS EVALUATION 

A - nln f iou records 

I Select one location for Coniidence Limits Evaluation (describe location): 

" 

Discharges for selected location: 

Exceedance Probability FIS Revised 

10% (10-year) . . . . . . . . . . . . . . . . . . . .  cfs cfs 

2% (50-year) . . . . . . . . . . .  :. . . . . . . .  cfs cfs 

I % (1 00-year) .................... cfs cfs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs cis 

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% limit c l's 

50% ConIidence Inlerval: 25% limit c:'s 

75% limit cis 

IFthe value of the 100-year frequency flood in the 
FIS is beyond the 50% conlidence interval but 
within the 90%cowidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes No 

An example of confidence limits analysis can be found in Appendix 9 ofBulletin 1713. 

Anach Confidence Llmits Analysis. a 
Hydrologic Analysis Form Form 3 Page 7 of 7 



Community Name: Un~ncn r ~ o r a  %d Mdr;c+o- GI~~$,,/T own of W;~knburc! - 

Append,$ + 6 .  7 

' I  - 
Iplooding Source: Wash H :  

f Orlo furnt for coch Aouding rourcrl 

FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B.BurdenNo 3067.0748 
RlVERlNE HYDRAULIC ANALYSIS FORM Expires July 3 1. 1994 

Project NameAdentificr: W;ckcq b u r q  ADMS - FCD 99-77 
1. REACH TO BE REVISED 

FEMAU5E ONLY 

Upslrcam limit: S&f/do / .  866 
2. EFFECTIVE FIS 

I'U8LIC HUKI)EN DISCLOSURE NO'I'ICE 

~ h l i c  reporting burden Tor Lhis Torm is estimated Lo average 2.25 hours per response. The burden estimate includes the 
e Tor reviewing instrucLions, searching existing data sources, gathering and maintaining Lhc needed data ,  and 

comp1eLing and reviewing the form. Send comments reqarding the accuracy of the burden estimate and any suggesLions 
for reducing this burden, to: InTormation Colleclions Management, Federal Emergency fianagernent Agency, 500 C 
Strect.  S.W., Washington, DC 20472; and to the Office orhtanagement and Budge!, Paperwork Reduction Project (3067- 

13 Not studied 

n Studied by approximate methods 

I)ownsLream limit of study 

Upstream limit orstudy 

@ Studied by detailed methods 

1 Downstream limit ofstudy Con f l ~ ~ n t c  , i j7  L/OSS? ys -,>a / 8 , 'g~r -  
/ 

Upstream limit oistudy ~ $ a f , o n  /1866 

3 Floodway delineated 

Downstream limit ofFloodway 

Upstream limit oTFloodway 

3. HYDRAULIC ANALYSIS 

Why is the hydraulic analysis different from that used Lodevelop the FIRM. (Check all  !hu! upply) 

0 Not studied in FIS 

lmproved hydrologic datakanalysis. Explain: 

3 Improved hydraulic analysis. Explain: 

I 3 Flood control structure. Explain: I 
: Other. Kxplain: + =  

I 
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I 3. R~vER~NE HYDRAULIC ANALYSIS FORM 1 
Models Submitted 

I"ull input and outpul listings along wilh files on diskelte (ifauailable) for each or the models listed below and 
summary or the source of input parameters used in the models must be provided. The summary must include a 
c o m ~ l e t e  description of any changes made from model to model (e.g. duplicate effective model lo corrected effective 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions ror directionson when other models may be required. Only the 100-year flood profile is required for 
SFIlAs with a %one A designation. For afeas  which do not have detailed floodihg, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies or the hydraulic analysis used in the effective PIS, referred to as  ihe • • 
cffcctive models (lo-, 50-, loo-, and  500-year multi-profile runs a n d  the 
:7oodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duplicate effective model. 'This is required to 
assure  that  the effective model input da t s  has been transferred correctly to 
lhe requestor's equipment and to assure  tha t  the revised da ta  will be 
integrated into the effective data to provide a continuous FIS model 
upstream and downstream of the revised reach. 

Corrected Effective Model Natural Floodway 

The corrected cRective model is the model that corrects any errors that c l  
occur in the duolicate effective model, adds any additional cross sections to 
Lhe duolicale effective model, or incorporates more detailed topoqaphic 
informulion than lhal  used in the currently efkctive model. The currectsd 
effective modcl must reflect any man-made physical changes sincc the 
date of lhe effective model. An error could be a technical error  in ihe 
modeling procedures, or any construction in the floodplain that occurrcd 
prior lo the dale of lhe' effective model but was no1 incorporated into the 
effective modcl. 

Existing or I're-I'roject Conditions Model 
Yalural Floodway 

- 
The  duolicalc cffectivc or corrected model is modified lo produce the 
existing or prc-proiect conditions model to reflect any rnodilicntions lhat  
have occurred within the floodplain since the date of the effective model but 
prior to the construction of the project for which lhe revision is being 
requested. If no modification has occurred since the date of lhe effective 
model, then this modcl would be identical to the corrected effective or  
duulicale effective modal. 

a lievised or Post-Project Condilions Model Natural Floodway - - u u 
The  existine or pre-oroiect conditions model (or duplicate effectiue ur  
corrected rifecfiue model. as appropriate) is revised to reflect revised or post- 
project cundilions. This model must incorporate any physical changes to 
the floodplain since the eifcctive model was produced a s  well a s  the effects 
of the project. When the request is for proposed project this model should 
reflect proposed conditions. 

Other: Please attach a shee t  describing all  o the r  models o r  Natural Floodway 
eaiculations submitted. €3 

I A 
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4. MODEL PARAMETERS (from model used to revise 100-vearwatersurface elevatianf 

Discharges: Upstream Limit Downstream Limit  

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 8 2  CP PS6 
< 

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /C21 C/O / S S q  

100-year / 7 4 2  C / S '  J I6 3 /  
/ - 500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Attach diagram showing changes in 100-year discharge 

Explain how Lhe s t a r t ing  water  surface elevations were determined S a r  41"s wu A e r  
4 

sur&ce el< v a  +,ins de+errm,&d b y  f Q ~ C O  rnefhod. 

. . . . . . . .  Give rangc of friction loss coefficients (Manning's "LV") Channel 0 ,  02 w 0 ,  0 4 
Overbanks ...... 0, 0'Z- 0, 7 

I f  friction loss coefficients a r e  different anywhere  along the  revised reach from Lhose used todevelop the FII<.M, 
give l o c ~ t i o n ,  value used in  the  eKec?ive FIS, and revised valucs and  an explanarion a s  la how the  revised valucs 
were determined. 

Explain: 

4. 1)escribc how the  cross section geometry dala  were delermined ie.g., ficid survey, topographic mop, iuken from 
previous sfudyl  and  list cross sections tha l  were added. 

Riverme ilydraulic Anaiycj% Foom fotnr 6 Page 3 of 6 





5. RESULTS (Cont'd) 

I 

t ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Is the  discharge value used to determine the floodway anywhere d i i e r e n t  from that  used to determine the 
natural  100-year flood elevations? Yes No 

I f  Yes, explain: . 

I . . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year water surface elevatidns increase a t  any location? 0 Yes No I 
If yes, please attach a list of the locations where the increases occur, state whether o r  not the increases a r e  located 
on the  requestor's property, and provide a n  explanation of the reason Tor the increases. 

Please a t tach a completed comparison lable enlitled: Water Surface Elevation Check (See page 6) 

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

I 
A. T h e  revised water surface elevations tie into those computed by the effective FIS Model ( I l l - ,  50-, 100-, and 500- 

year), downstream of the project a t  cross-section within feet and upstream of the  

project a t  cross section within reel. 

13. T h e  revised floodwny elevations tic into those computed by the erective FIS model, dowstream of the project a t  

cross section within feet and upstream of the project a t  cross section 

within feel. 

C. Attach profiles, a t  the same vertical and horizontal scale a s  the profiles in the effective PIS report, showing 
s t ream bed and profiles of all floods studied (without encroachment). Also, label a11 cross sections, road crossings 
(including low chord and top-of-road data),  culverts, tributaries, corporate limits, and study limits. If channel 
distance has changed, the stationing should be revised for all profile sheets. 

I). Attach a Floodway DataTable showing data for each cross section listed in the pubiishcd T'loodway 1)utaTable in 
the 1'1s rcporl. 

I'rocccd 111 llivcrinc /Coastal Mapping Form P 
1 I 
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d c  'J Model- See fo /lo w 13 F/o or/ m vba & TqA/e I 

1,. 100 yean i,trlurrl) Woter Surfac* Elevation 2-Encroachment (lloodway) Waler Surface Elevation 3-Surcharge Value I 
Include all csoss setlions in the models between tie-in poinls. Any interpolated valuer should be indicated in parentheses. Page 6 of 6 
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FLWOUAY DATA, WASH H:UNNAMED UASH #3 
PROFILE NO. 2 

- - - - - - - FLWOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION U l D T H  SECTION MEAN U l T H  U l T H W T  DIFFERENCE 

AREA VELOCITY FLWOUAY FLWOUAY 



FEDERdL EMERGENCY MANAGEMENT AGENCY 

. . 
xbiic reporting burden Tor this form is estimated to average 2 hours per response. The burden estimate includes 1he 
7.2 lor reviewing insiruclions, searching existing daLa sources, gathering and maintaining the needed d a b ,  and 
mpieting and reviewing the Corm. Send comments regarding the accuracy of Lhc burden estimate and any suggestions 

Tor reducing this burden, to: inrormation Collections Management, Federal Eme~:ency Management Agency, 500 c 
S ~ r e e t ,  S.W., Washington, DC 20472; and Lo the O E c e  ofbianagcment  and HudgeL, Paperwork lieduction Project (3067- 
0 liS). Washingxon. DC 20503. 

Csmmunity  Name: Unmc~rporafed h ' h v l ~ ~ p a  County / f iM  Oi) .LJ/ckenbury - 
?!aoding Source: W b s h  ff.' 
ProjectNamcJIdentifier: I r ( , cknb~vc l  ADM5 FcD 89-79 

1. IDENTIFIER 

I Name of roadway, railroad, ek. .  usc H ~ ~ h w a r  6 0  - 89 
I 

2.  i.ocation oibr idgdcuiver t  along flooding sourze (in terms ois:ream aiscance or cross-5cc:ion identifier): 

S + ~ C , ~ ~  8,083 40 G J a # l b q  0 , / / 0  

3. This revision renetrs  icnec.h one olthr [allowing): 

New bridgelcuiver: not modeled in the F!S - 
2 Modified hridge/mlverr previousiy modeled in the FIS 

T? - New analysis o i b r i d g d c ~ l v e r t  previously modeied in d>e F!S 

I iZ=?icin why new a n n i + s  was performed) I 

1 
2. BACXGXOUND 

Provide Lhe following iniorniation abouL ihe struciure: I 
i Dimension, material, and shape (e.g. two 10 x 5 feet reiniorced concrete box cuivert: three 30-Toot span i r l d g ~  

with ?. rows o i  two 3- Tool diameter circuiar piers: 40-foot wide ogec! shape spil!way) f h ree  / 0 'X 5 X 
6 '  mv;cre/a box c ~ / l ~ c r t  

'> -. Lhtrance geomeiry ofculvertltype ofbridge opening (e.g. 30 ". 75'  wing walls with square iop edgc, siopino 
e a b a n k m e n t s  and vertical abutments)  3O0- 7C0 ~ t h q  L U ~  //f ; h~ i rile f C o p  s +e? z-=P*.e / - 

3. tlyardulic modc! used to analyze the s t ructure  (e.g.. FIKC-2 wifh speck1 bricgr roulinr, WSPIIO. tIY8) 
#EC-  2 w;Ch ;e / c u / ~ e r f  rou C#;?e t 

I 

Ildi~Terent than hydraulic analysis for the flooding source, justiiy why the hydraulic analysis used for :he 
ilooding source could no1 analyze the  structure!^). IAUacn juti i ication) 

I 

re: If a n y  i t ems  d o  nor  a p p l y  to s u b m i t t e d  h y d r a u l i c  ana lys i s ,  indicate  by  YIA 
d O n e  fo rm p e r  newl rev i sed  b r idge icx lver r  
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3. ANALYSIS 

Ske tch  Lhe downstream face o l lhe  struclure logelher wiLh the road profile. Show, a1 a minimum, ihc  maximum low 
chord elevation,  inve r t  elevation, minimum Lop of road elevation, and ineffcclivc flow widlhs. 

/ 

C u ~ v e r t  lnverf E/eV. 
L!c. o f  Eorrels: 2 

I 
~ x l v e r + ~ r z :  /oar. 5 ,< I ; , ; ' '  

See Cm55 ~.ecfrllon# S,3&'5 

Skekh the ups t ream face o f  Lhc s:ructure together wilh Lie road profile. Show, a t  a minimum. ~ h c  maximum low 
chord elevation,  invertclevalion, and minimum lopo i  road cleva~ion.  

UridgelCulven Form Form I Page 1 ot 6 



Anach plans of the structure (s) certified by a registered Professional Engineer. 

Culvcrl length orbridge width (h) 
116 

Calculated culvertfbridge area (ft') 
by the hydraulic model, irapplicdble /+?/ f d 2  

'rota1 culveraridge area (n') I44 $1 

- 

Btidge!Culven Form Form 7 Page 30f 6 



3. m u y s n  (Cont'd 

Elevations Above Which Flow is Effective for Overbanks 

ImR Overbank 
'I 

Upstream race GT,: 0 ,  110 ' / 8 9 7 .  7 

Downstream facet"'- ' 0 .o.r.:] / ;r, 
\ - %  ,.' 

Right Overbank 

/W7. 7 

/ f ? V / , . r  

MinimumToo oTRoad Elevation 

Kight Overbank 

@97. 7 
/Q97 7 

Upstream face 

Downstream face 

100-Year Elevations I.:nergy Gradient 
Elevations 

Upstream face 

Downstream face 

Discharee 
Amount  or flow 

throughlover 
the structure (sl (cfs) 

Low Flow Pressure Flow Weir Flow Total Flow 

'Thc maximum depth of I 
flow over the roadwaylrailroad (R.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, 17 

W e i r  length (ft.) ................... .. .................................. PO ' 
Too Widths 

Floodplain 

Upstream face 

Downstream face 

Too Widths 

Efkctive and 
IneRecLive Flow Effective Flow 

/ 

Upstream face 29 0 7 6  0 

Downstream face 2 90  0) 
+ / Q S S ~ ~ ~  n R J ' ~ P ~  F / c D ~  r - /O ,? 

&ndguCulven Form Form 7 Pape d 01  6 



3.ANALYSIS (bnt'd) 

lass Coeficjenls 

Entrance loss coellic!enL 0.30 
Manning's "n" value assigned to the structure(s)  G , O S O  

Friction loss coeficient through s t ructure  (s) 
- 

Other loss coeficients (e.g.. bend - 
manhole, etc.) - 

Total loss coeficienl 

Weir coefiicient g , T O  

Pier coel?icient 
- 

Contraction loss coefiicient 0. 60 

Expansion loss coeficient 0. 80 

1 I 
4. SEDIMENT TRANSPORT CONSIO€RATIOHS 

1. A. Is there any indication from historical records L h a ~  sediment  t ranspor t  (inc!udinqrcour a n d  drposition) can 
aiTect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yes 13 No I 

! B Based on the condillons (such a s  geomorphology. vegrlalive cover a n d  developmenf o/lhe wafershed a n d  s f r ecm 
bed. a n d  bcnk conditions). is there a wtent ia i  Tor debris a n d  sediment r r ansh l r t~ inc lud inp  scour  a n d  1 - 
deposilion) Lo aifect the 100-year water  surface elevations a n d o r  conveyance capacity through the 
bridgc/culvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes @ No 

I " 

if the answer to either iA  or i B  is yes: 
A. WhaL is the estimated sediment lhed malerial)  load? 

I cfs (affach jradalion curue) 

Explain method used to estimate Lhc sediment  t ranspor t  and the depth orscour andlor 

deposition p/A - Scc / , ' rnev  ,! f r c ~ f l s  p o r f  n o f  ~ ~ n r , ' d e r c r /  
1 

,n cyna I YSIS .  
/ 

I B. Will sedimcntaccurnulalc anywhcrc through thc  b r i d g c / c u l v c r t ? ~  Ycs 0 No 

1 Irycs, explain the impact on ihe convcyancc capacity through the  I 
I bridge!culvert? 

- 
5. FLOOOWAY ANALYSIS 

I 
: ::.<?lain method ofbridgc encroachmcnl 

e goodway run) T13f i me /LO.-/ e c c r o a c ~ m r o f i  *r met/ ~ / , i , c  
encrwrcA,n, ,.,T's fo,l',,& am dp Cr nl.cj I, LT , C S, S % ~ / 1 ~ 6 ? )  

I 

i qnd e ~ ) ~ r o a c h r n e o t  'e/cilo f~;lns &= ~ c & n i d  b y  XJ 0 : e .  ELL&* ,~,ELR&A] 

I : C ~ / ; ~ ~ C I > C  /\/ol./ c a / c u / o ~ j b w .  
8ridqelCulven Form Folm 7 ?age 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Cornrnenls (explain any u n u d  situationr): I 

I 
Attzch analysis. 

Bridge~Culven Form io tm 7 Page 6 01 6 



............................................ 
* HEC-2 WATER SURFACE PROFILES * 
* * 

Version 4 .6 .2 ;  May 1 9 9 1  * 
" 

RUN DATE 0 1 J U L 9 2  TIME 1 5 : 3 7 : 3 7  * 

X X XXXXXXX XXXXX XXXXX 

( X  X X X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

.*tt**t..***t******~"*"tt"t**"*"******* 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, S U I T E  D * 
* DAVIS,  CALIFORNIA 95616-4687 * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
...................................... 
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THIS RUN EXECUTED OlJUL92 15:37:37 
...................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
...................................... 

T I  UlCKENBURG ADMS: MARICOPA CWNTY - CONTRACT FCDMC 89-79 

T2 BLACK & VEATCH PN 17676: COE & YAN L W  JN 1197-02 

13 WASH H:UNNAMED WASH #3 (UH6J.O) 

J1 ICHECK INQ Nl  NV l O l R  STRT METRIC HVINS Q USEL FO 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRlNTWl 

NC .050 .050 .040 .1 .3 

QT 2 1631 1631 
HASSAYAMPA RIVER FIS SECTION 45.63CCBA 1988, NO DATUM CHANGE) 

CONFLUENCE W I T H  UASH H - UNNAMED WASH # 3, AN EAST TRIBUTARY 

NON COINCIDENT WITH 100 YEAR DISCHARGE I N  HASSAYAMPA 

X1 45.63 16 1418.8 1594.3 

GR 1902.0 920.0 1889.7 1000.0 1889.7 1012.2 1893.6 1165.5 1884.1 1248.9 

GR 1883.3 1314.8 1883.5 1418.8 1885.8 1433.8 1881.2 1461.2 1880.6 1555.1 

GR 1880.5 1563.7 1882.0 1594.3 1882.1 1725.0 1893.4 1769.6 1893.4 1783.1 

GR 1920.8 1819.7 

NC .065 ,065 .020 .6 .8 

ET 7.1 9.1 850 1140 960 1040 

THE POINT OF INTERSECTION OF THE THALWEG W I T H  A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERWISE NOTED. 

DUE TO THE CONFIGURATION AND OTHER HYDROLOGIC CHARACTERISTICS 

OF THE WATERSHED, THE PEAK DISCHARGE MAY DECREASE AT VARIWS 

LOCATIONS ALONG THE UASH. 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

DOWNSTREAM BRIDGE SECTION 3(10' X 5 '  X 116' CBC) 

0 .2' TO 1.5' OF SEDIMENT ON BOTTOM 

0.083 28 975 1024 410 700 530 

X3 10 
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7.11 9.11 850 

3.02 0.40 2.9 4.8 10 116 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOUDPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

UPSTREAM BRIDGE SECTION 

ESTIMATED CBC INVERTS : 1889.7 & 1887.4 
SPECIFIED INVERTS TO REFLECT SEDIMENT: 1889.9 & 1888.9 

TOTAL AREA OF BOX 150 sf: EFFECTlYE ENTRANCE AREA: 144 sf 
.I10 29 979 1009 143 143 143 

2 1894.7 1897.8 
10 

- 1 1  711 1900.0 735 1897.7 
851 1897.8 968 1898.0 
1000 1897.8 1128 1898.6 
1352 1899.2 1475 1900.7 

1900.0 706. 1897.6 711. 1895.4 717. 1893.8 
1895.6 802. 1894.6 812. 1895.4 851. 1895.0 
1893.1 979. 1890.0 988. 1889.8 1000. 1889.8 
1892.9 1023. 1892.6 1091. 1894.7 1128. 1894.8 
1892.9 1220. 1892.2 1265. 1890.4 1307. 1891.1 

7.1 9.1 850 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

USEL AN0 THE TOPOGRAPHY. 

STRUCTURE BLOCKED W T  WITH GR POINTS 

0.135 29 960 1019 90 180 132 
1904.0 667. 1897.6 689. 1893.0 714. 1892.1 
1892.5 827. 1892.5 862. 1892.3 900. 1900.0 
1900.0 941.9 1892.8 942. 1894.2 948. 1894.1 
1891.4 975. 1891.3 988. 1892.9 999. 1893.0 
1892.9 1037. 1892.9 1061. 1892.6 1092. 1892.6 
1892.6 1217. 1893.9 1242. 1905.9 1277. 1908.1 

PT 2 1660 1660 

NC .070 .070 .040 .I .3 
ET 7.1 9.1 948 

ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

X I  0.203 23 949 1005 330 410 359 
GR 1912.0 802. 1908.4 805. 1907.3 821. 1905.0 
CR 1897.5 886. 1896.8 919. 1897.5 949. 1896.7 

CR 1898.5 1018. 1898.2 1025. 1898.0 1030. 1897.8 

1898.1' 1065.' 1898.2 1088. 1898.2 1130. 1898.2 
1900.7 1223. 1902.8 1229. 1912.0 1255. 
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1078 

977. 
1023. 
1090. 

1031 

1015. 

1026 

924. 
984. 

1044 

979. 
1035. 

1093 

949. 
1019. 
1087. 

1041 

784. 
872. 
954. 

1006. 
1058. 

1209 

1013. 
1230. 
1305. 
1413. 
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ET 7.1 9.1 827 
THE LOU AREA I N  THE LEFT OVERBANK I S  THE CONFLUENCE OF A SMALL 

TRIBUTARY TO WASH H AN0 ANY FLOW FROM WASH H THE COULD GET OVER 

THE R I S E  BETWEEN T H I S  OVERBANK AND THE MAIN CHANNEL W I L L  

BE INEFFECTIVE FLOW. THE RIGHT OVERBANK ALSO HAS A TRIBUTARY 

FLOW CONFLUENCE. THE RIGHT BANK OF THE MAIN CHANNEL I S  LOUER 

THAN THE COMPUTED UATER SURFACE AND FLOU FROH WASH H C W L O  

SPREAD INTO THE RIGHT OVERBANK, HOUEVER, I T  W I L L  BE INEFFECTIVE 

FLOW WITH THE RIGHT OVERBANK AREA. 
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ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, F L W D P L A I N  L I M I T S  ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

XI 1.434 24 972 loll 560 290 502 

GR 2024.2 680. 2020.9 723. 2020.0 757. 2021.3 

GR 2020.0 831. 2020.2 877. 2019.2 886. 2019.2 

GR 2018.3 962. 2017.0 972. 2016.7 999. 2016.7 

GR 2019.5 1019. 2019.7 1037. 2018.2 1074. 2017.9 

GR 2017.8 1174. 2018.5 1220. 2020.2 1262. 2024.0 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLDBR I T R I A L  IDC ICDNT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

3 2 6 5  DIVIDED FLOW 

HASSAYAMPA RIVER F I S  SECTION 45.63CCBA 1988, NO DATUM CHANGE) 

CONFLUENCE WITH UASH H - UNNAMED WASH # 3 ,  AN EAST TRIBUTARY 

NON COlNCIDENT WITH 1 0 0  YEAR DISCHARGE I N  HASSAYAMPA 

45.630 2.86 1883.36  1882.62  1894.42  1883.55 .I9 
1631.0  .2 1267.0  3 6 3 . 8  1 . 2  334.0 1 7 4 . 7  

.OO .I7 3.79 2.08 .050 .040 .050 

,003465 0. 0. 0. 0 2 0  8 

LOW DISTRIBUTION FOR SECNO- 45.63 CWSEL- 1 8 8 3 . 3 6  a. 1310. 1347. 1594.. 1725. I,. 
PER Q= .D 77.7 22.1 .2 

AREA= 1.2 334.0  171.6 3.1 
VEL- .2 3.8 2.1 1.3 

DEPTH- .O 2.3 1.3 .6 

3 3 0 1  HV CHANGED MORE THAN HVlNS 

7 1 8 5  MINIMUM S P E C I F I C  ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 850.0 1140.0 TYPE= 1 TARGET- 

THE POINT OF INTERSECTION OF THE THALUEG WITH A CRDSS SECTION 

CORRESPONDS TO STATION 1000.00  OF THE CROSS SECTION, 

UNLESS OTHERWISE NOTED. 

DUE TO THE CONFIGURATION AND OTHER HYDROLOGIC CHARACTERISTICS 

OF THE WATERSHED, THE PEAK DISCHARGE MAY DECREASE AT VARIOUS 

LOCATIONS ALONG THE UASH. 

ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 
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SECTION: THEREFORE, FLOODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

USEL AN0 THE TOPOGRAPHY. 

DOWNSTREAM BRIDGE SECTION 3(10f X 5' X 116' CBC) 

.2' TO 1.5' OF SEDIMENT ON BOTTOM 

.083 3.93 1891.53 1891.53 .OO 1892.27 .74 1.50 .44 1889.60 

1631.0 255.1 1275.2 100.7 179.2 163.8 92.5 6.0 3.9 1891.50 
.02 1.42 7.78 1.09 .065 .020 .065 .OOO 1887.60 850.00 

.002254 410. 530. 700. 0 18 0 .OO 280.96 1130.96 

FLOU DISTRIBUTION FOR SECNO= .08 CWSEL= 1891.53 

STA= 850. 867. 941. 975. 1024. 1045. 1109. 1131. 
PER Q= .7 8.5 6.5 78.2 1.2 4.9 .1 

AREA= 12.8 102.3 64.0 163.8 19.6 69.3 3.7 
VEL= .9 1.3 1.7 7.8 1.0.  1.1 .3 

DEPTH= .8 1.4 1.9 3.3 .9 1.1 .2 

SPECIAL CULVERl 

SC CUNO CUNV ENTLC COFP RDLEN R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 

3 .020 .40 2.90 .OO 4.80 10.00 116.00 8 1 1889.90 1888.90 

CHART 8 - BOX CULVERT WITH FLARED UINGWALLS; NO I N L E T  TOP EDGE BEVEL 

LE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

"SECNO .110 
BTCARO, BRIDGE STENCL= 850.00 STENCR= 1140.00 

SPECIAL CULVERT I N L E T  CONTROL + WEIR FLOW, EG = 1898.20 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE W T S I O E  OF ACCEPTABLE RANGE, KRATID = 3.69 

SPECIAL CULVERl 

EGIC EGOC ~4 QUEIR QCULV VCH ACULV ELTRO WEIRLN 

1898.71 1897.57 5.93 89. 1546. 3.596 144.0 1897.80 215. 

3470 ENCROACHMENT STATIONS= 850.0 1140.0 TYPE- 1 TARGET- 290.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, F L W D P L A I N  L I M I T S  ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

UPSTREAM BRIDGE SECTION 

ESTIMATED CBC INVERTS : 1889.7 & 1887.4 
SPECIFIED INVERTS TO REFLECT SEDIMENT: 1889.9 & 1888.9 
TOTAL AREA OF BOX 150 sf: EFFECTIVE ENTRANCE AREA: 144 sf 

.I10 8.30 1898.10 . 00 .OO 1898.20 .10 5.93 .OO 1893.10 
1631.0 266.9 808.0 556.1 413.6 224.7 648.8 8.9 4.8 1891.90 

.04 .65 3.60 .86 .065 .020 .065 .OOO 1889.80 850.00 
.000166 143. 143. 143. 2 0 0 .OO 290.00 1140.00 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH PRO8 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDS1 

FLOU DISTRIBUTION FOR SECNO= .ll CUSEL= 1898.10 

STA= 850. 851. 934. 968. 979. 1009. 1023. 1091. 1128. 1140. 
PER Q= .O 8.8 5.1 2.4 49.5 4.6 20.1 8.0 1.4 

AREA= 2.7 240.7 120.7 49.5 224.7 79.8 363.8 164.6 40.6 

VEL= .2 .6 .7 .8 3.6 .9 .9 .8 .6 

DEPTH= 2.7 2.9 3.5 4.5 7.5 5.7 5.3 4.4 3.4 

3265 DIVIDED FLOU 

3470 ENCROACHMENT STATIONS- 850.0 1256.0 TYPE= 1 TARGET- 406.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AN0 THE TOPOGRAPHY. 
STRUCTURE BLOCKED WT UITH GR POINTS a .I35 6.97 1898.27 1893.78 .OO 1898.28 .01 .02 .05 1894.10 

1631.0 244.6 4 6 8 . 4 .  918.0 370.2 342.9 1236.6 14.4 5.9 1894.10 
.09 .66 1.37 .74 .070 .040 .070 .OOO 1891.30 850.00 

.000131 90. 132. 180. 0 17 0 .OO 362.87 1254.72 

FLOW DISTRIBUTION FOR SECNO- .14 CUSEL= 1898.27 

STA= 850. 900. 960. 1019. 1037. 1061. 1092. 1123. 1179. 1217. 1242. 1255. 
PER a= 12.3 2.7 28.7 3.6 5.9 7.9 8.3 14.6 9.9 5.5 .7 
AREA= 291.9 78.3 342.9 85.7 128.7 170.9 175.5 311.4 211.3 125.3 27.7 

VEL= .7 .6 1.4 .7 .7 .8 .8 .8 .8 .7 .4 
DEPTH- 5.8 1.3 5.8 4.8 5.4 5.5 5.7 5.6 5.6 5.0 2.2 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
a PLOB ~ C H  PROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENDS1 

3470 ENCROACHMENT STATIONS- 948.0 1210.0 TYPE= 1 TARGET= 262.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AN0 THE TOPOGRAPHY. 

,203 2.58 1899.28 1899.28 , .OO 1899.90 .63 .17 . I 8  1897.50 
1660.0 3.7 950.7 705.7 1.8 119.2 231.2 24.6 8.7 1897.70 

.10 2.04 7.98 3.05 .070 .040 .070 .OOO 1896.70 948.00 
.016867 330. 359. 410. 0 22 0 .OO 261.94 1209.94 

FLOW DISTRIBUTION FOR SECNO= .20 CUSEL- 1899.28 

STA= 948. 949. 1005. 1025. 1047. 1065. 1088. 1130. 1171. 1201. 1210. 
PER P= .2 57.3 3.8 7.1 5.7 4.7 7.9 7.7 5.2 .4 
AREA= 1.8 119.2 21.8 32.5 26.6 25.9 45.2 44.1 30.8 4.4 
VEL- 2.0 8.0 2.9 3.6 3.6 3.0 2.9 2.9 2.8 1.7 

DEPTH= I .8 2.1 1.1 1.5 1.5 1.1 1.1 1.1 1.0 .5 

0 CNO .298 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.298 5.09 1911.59 1911.59 .OO 1912.72 1.13 5.98 .15 1907.60 
1660.0 268.6 1245.8 145.6 101.5 128.2 44.3 28.2 11.0 1907.40 

. I2 2.65 9.72 3.29 .070 .040 .070 .OOO 1906.50 945.54 
.009032 570. 502. 460. 0 14 0 .OO 131.94 1077.48 

FLOW DISTRIBUTION FOR SECNO= .30 CWSEL. 1911.59 

STA= 946. 957. 977. 992. 1000. 1002. 1016. 1023. 1051. 1058. 1073. 1077. 
PER P= .8 2.6 I .9 1.7 .4 3.9 5.0 75.0 5.6 3.1 .1 
AREA- 7.9 20.7 15.5 11.1 2.8 22.9 20.5 128.2 21.9 20.8 1.5 
VEL= 1.6 2.1 2.1 2.5 2.5 2.8 4.0 9.7 4.2 2.5 1 .O 

DEPTH= .7 1.0 1.0 1.4 1.4 1.6 2.9 4.6 3.1 1.4 .3 
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a SECNO DEPTH CWSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.392 3.86 1922.96 1922.96 , .OO 1924.65 1.69 5.58 . I 7  1919.40 
1660.0 101.4 1548.2 10.4 27.3 144.0 4.1 30.7 12.0 1919.50 

. I4 3.71 10.75 2.53 .070 .040 .070 .OOO 1919.10 973.66 
.014682 450. 496. 510. 0 15 0 .OO 56.71 1030.37 

FLOW DISTRIBUTION FOR SECNO= .39 CWSEL= 1922.96 

STA- 974. 989. 1028. 1030. 
PER Q= 6.1 93.3 .6 
AREA= 27.3 144.0 4.1 
VEL- 3.7 10.8 2.5 

DEPTH= 1.8 3.7 1.7 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.487 3.81 1933.11 1933.11 .OO 1934.34 1.23 7.18 .05 1929.80 
1660.0 390.2 1236.2 33.6 101.4 122.9 10.7 33.1 12.9 1930.00 

. I5  3.85 10.06 3.14 .070 .040 .070 .OOO 1929.30 892.04 
.013759 530. 502. 450. 0 5 0 .OO 101.97 1025.88 

FLOU DISTRIBUTION FOR SECNO= .49 CUSEL= 1933.11 

STA= 892. 898. 917. 924. 935. 973. 984. 1019. 1026. 
PER Q= .4 8.4 4.5 2.0 .6 7.6 74.5 2.0 
AREA- 3.9 36.2 16.9 12.2 4.6 27.6 122.9 10.7 
VEL- 1.8 3.8 4.5 2.7 2.2 4.6 10.1 3.1 

DEPTH= .7 1.9 2.4 I .2 .I 2.5 3.5 1.6 

*SECNO .573 
7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VR08 XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPUID ENDST 

3720 CRITICAL DEPTH ASSUMED 
.573 4.00 1942.90 1942.90 .OO 1944.39 1.49 6.02 .08 1938.90 

1660.0 169.2 1438.3 52.5 45.8 137.8 15.2 35.4 13.9 1939.20 
.17 3.69 10.44 3.45 .070 .040 ,070 .OOO 1938.90 966.18 

.012697 465. 454. 450. 0 8 0 .OO 77.18 1043.36 

FLOW DISTRIBUTION FOR SECNO= .57 CUSEL* 1942.90 

STA= 966. 979. 991. 1000. 1035. 1043. 
PER Q= .4 2.5 7.3 86.6 3.2 
AREA= 5.1 15.0 25.7 137.8 15.2 

VEL= 1.3 2.8 4.7 10.4 3.5 
DEPTH= .4 1.3 2.9 3.9 1.9 

3301 HV CHANGED MORE THAN HVlNS 

5 MINIMUM SPECIFIC ENERGY 
0 CRITICAL DEPTH ASSUMED 

.669 3.73 1953.23 1953.23 .OO 1954.16 .94 5.97 .06 1950.20 
1660.0 158.9 1128.9 372.3 59.7 123.1 113.9 38.1 15.3 1949.50 

. I8  2.66 9.17 3.27 .070 .040 .070 .OOO 1949.50 921.95 
.011384 540. 507. 400. 0 11 0 .OO 170.79 1092.74 

FLOU DISTRIBUTION FOR SECNO= .67 CUSEL= 1953.23 

STA= 922. 931. 949. 964. 978. 984. 1019. 1025. 1046. 1071. 1085. 1087. 1093. 
PER Q= .9 2.0 .2 2.7 3.8 68.0 3.1 2.1 8.1 8.1 .6 .4 
AREA= 7.4 15.8 4.2 17.2 15.2 123.1 14.0 17.4 42.0 33.3 3.5 3.8 
VEL= 2.0 2.1 1.0 2.6 4.2 9.2 3.7 2.0 3.2 4.0 3.1 ' 1.7 

DEPTH= .8 .9 .3 1.2 2.5 3.5 2.3 .8 1.7 2.4 1.7 .7 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

0 OLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUlD ENDST 

FLOW DISTRIBUTION FOR SECNO= .74 CUSEL- 1959.49 

STA= 839. 872. 893. 909. 921. 935. 954. 1006. 1036. 1040. 
PER a= 6.6 17.3 8.0 4.1 6.4 5.4 5.0 46.5 .7 

AREA= 32.8 53.4 30.3 17.9 25.1 25.5 27.9 79.8 4.3 

VEL= 3.4 5.4 4.4 3.7 4.2 3.5 3.0 9.7 2.7 

DEPTH= 1.0 2.5 1.9 1.5 1.8 1.3 .5 2.7 1.0 

3470 ENCROACHMENT STATIONS. 966.0 1209.0 TYPE= 1 TARGET= 243.000 
.848 2.79 1969.69 1969.68 .OO 1970.35 .66 10.03 .02 1966.90 

1700.0 20.3 703.3 976.4 6.4 75.8 279.3 44.6 19.2 1967.60 

3.15 9.28 3.50 .070 .040 .070 .OOO 1966.90 966.36 
510. 581. , 580. 2 11 0 .OO 241.69 1208.05 

FLOW DISTRIBUTION FOR SECNO- .85 CUSEL= 1969.69 

STA= 966. 971. 1000. 1013. 1038. 1132. 1199. 1208. 
PER a= 1.2 41.4 3.4 3.0 21.9 27.5 1.6 

AREA- 6.4 75.8 17.3 20.8 115.8 116.0 9.4 
VEL= 3.1 9.3 3.4 2.5 3.2 4.0 2.8 

DEPTH= 1.4 2.6 1.3 .B 1.2 1.7 1 .O 

FLOW DISTRIBUTION FOR SECNO= .96 CUSEL= 1977.43 
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SECNO DEPTH CUSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 
PLOB QCH PROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

STA= 804. 807. 831. 886. 911. 940. 954. 968. 987. 1022. 1026. 
PER P= .I 5.4 24.7 6.7 3.7 .7 .2 4.0 53.7 .7 
AREA- 1.1 33.2 114.5 38.3 28.5 8.1 3.2 25.3 109.2 5.2 
VEL= 1.1 2.8 3.7 3.0 2.2 1.6 .8 2.7 8.4 2.4 

DEPTH- .4 1.4 2.1 1.5 1 .0 .6 .2 1.3 3.1 1.3 

*SECNO 1.043 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.043 3.01 1985.11 1985.11 .OO 1,985.95 .84 5.74 .06 1983.10 
1700.0 756.7 928.3 15.0 188.5 100.5 5.8 52.1 23.8 1983.40 

.27 4.02 9.24 2.57 .070 .040 .070 .OOO 1982.10 843.91 
.018756 360. 438. 444. 0 15 0 .OO 172.93 1016.84 

FLOU OlSTRIBUTION FOR SECNO= 1.04 CUSEL' 1985.11 

STA= 844. 850. 882. 908. 934. 952. 969. 1010. 1017. 
PER P= .I 6.5 13.6 13.6 4.8 5.8 54.6 .9 

@ REA= 1.9 35.5 50.9 50.9 23.6 25.7 100.5 5.8 
VEL= 1.3 3.1 4.6 4.6 3.5 3.8 9.2 2.6 

DEPTH= .3 1 .I 2.0 2.0 1.3 1.5 2.5 .9 

*SECNO 1.143 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.143 3.37 1994.97 1994.97 .OO 1995.69 .72 7.28 .O1 1991.60 
1700.0 17.5 968.5 714.0 6.7 111.3 257.7 56.1 26.2 1991.60 

.29 2.61 8.70 2.77 .070 .040 .070 .OOO 1991.60 963.03 
.010838 525. 528. 495. 0 8 0 .OO 238.38 1201.41 

FLOW OISTRlBUTlON FOR SECNO- 1.14 CUSEL- 1994.97 

STA= 963. 967. 1000. 1007. 1020. 1D51. 1067. 1109. 1149. 1173. 1188. 1201. 
PER a= 1.0 57.0 2.9 1 .P 4.9 1.5 4.8 9.9 10.5 4.8 .7 
AREA= 6.7 111.3 14.5 14.0 34.8 13.2 38.8 58.9 49.8 25.9 7.9 
VEL= 2.6 8.7 3.4 2.3 2.4 1.9 2.1 2.9 3.6 3.2 1.5 

DEPTH= 1.7 3.4 2.1 1.1 1.1 .8 .9 1.5 2.1 1.7 .6 



SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 
QLOB QCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

*SECNO 1.237 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 699.0 1037.0 TYPE- 1 TARGET= 338.000 
1.237 3.32 2002.92 2002.92 , .OO 2003.53 .61 6.89 .O1 2002.70 

1700.0 993.4 694.6 12.0 270.4 79.6 4.0 59.9 29.2 2000.30 
.31 3.67 8.72 3.03 .070 .040 .070 .OOO 1999.60 709.50 

,020709 520. 496. 350. 0 5 0 .OO 326.52 1036.02 

FLOW DISTRIBUTION FOR SECNO= 1.24 CUSEL= 2002.92 

STA= 709. 727. 743. 764. 791. 836. 875. 901. 995. 1033. 1036. 
PER Q= 3.8 5.4 3.3 10.8 18.0 8.5 7.4 1.2 40.9 .7 
AREA= 18.1 23.5 19.3 43.7 72.9 43.6 34.3 14.9 79.6 4.0 
VEL= 3.5 3.9 2.9 4.2 4.2 3.3 3.7 1.4 8.7 3.0 

DEPTH= 1 .O 1.5 .9 1.6 1.6 1.1 1.3 .2 2.1 1.3 

CNO 1.339 

1.339 3.52 2011.12 . 2011.08 .OO 2011.80 .68 8.25 .02 2009.70 

FLMI DISTRIBUTION FOR SECNO= 1.34 CWSEL= 2011.12 

STA= 971. 974. 1014. 1025. 1040. 1045. 1120. 1159. 1184. 1208. 
PER Q= .3 54.6 1 .O 2.5 1.0 21.0 12.2 5.9 1.6 
AREA2 2.3 109.1 8.5 16.0 5.8 110.1 61.2 33.0 14.8 
VEL= 1.9 8.5 2.1 2.6 2.8 3.2 3.4 3.0 1.8 

DEPTH= .7 2.7 .B 1.1 1.2 1.5 1.6 1.3 .6 

*SECNO 1.434 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 827.0 1019.0 TYPE= I TARGET= 192.000 
THE LOU AREA IN THE LEFT OVERBANK I S  THE CONFLUENCE OF A SMALL 
TRIBUTARY TO UASH H AND ANY FLOU FROM UASH H THE CWLD GET OVER 
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THE RISE BETWEEN THIS OVERBANK AN0 THE MAIN CHANNEL WILL 
BE INEFFECTIVE FLOU. THE R I G H T  OVERBANK ALSO HAS A TRIBUTARY 
FLOW CONFLUENCE. THE RIGHT BANK OF THE MAIN CHANNEL IS LOUER 
THAN THE COMPUTED WATER SURFACE AND FLOU FROM WASH H CWLD 
SPREAD INTO THE RIGHT OVERBANK, HOWEVER, I T  UILL BE INEFFECTIVE 
FLOW UlTH THE R I G H T  OVERBANK AREA. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.434 3.70 2020.40 2020.40 .OO 2021.32 .92 5.50 .07 2017.00 
1700.0 401.2 1238.6 60.2 147.4 139.5 18.0 67.0 34.2 2016.80 

.35 2.72 8.88 3.35 , .070 .040 .070 .OOO 2016.70 827.98 
.010433 560. 502. 290. 0 8 0 .OO 191.01 1019.00 

FLOW DISTRIBUTION FOR SECNO= 1.43 CUSEL= 2020.40 

STA= 828. 831. 877. 886. 918. 943. 962. 972. 1011. 1019. 
PER a= .O .8 .6 5.5 4.3 5.6 6.8 72.9 3.5 
AREA- .6 13.6 6.3 38.3 29.9 31.3 27.5 139.5 18.0 
VEL= .7 1 .O 1.7 2.4 2.4 3.0 4.2 8.9 3.4 

DEPTH= .2 .3 .7 1.2 1.2 1.6 2.7 3.6 2.2 

FLOU DISTRIBUTION FOR SECNO= 1.53 CUSEL= 2026.46 

STA= 586. 614. 652. 677. 690. 743. 803. 862. 901. 952. 1000. 1003. 

PER P= 1.7 8.2 10.3 4.9 9.9 8.9 2.8 1.3 6.9 44.8 .4 
AREA= 16.2 47.8 46.4 22.8 61.3 60.4 29.9 15.9 48.8 104.2 3.2 
VEL= 1.7 2.9 3.8 3.6 2.7 2.5 1.6 1.4 2.4 7.3 2.3 

DEPTH= .6 1.3 1.9 1.8 1.2 1.0 .5 .4 1.0 2.2 1.1 

FLOU DISTRIBUTION FOR SECNO= 1.58 CWSEL= 2030.76 

PAGE 15 



SECNO DEPTH CUSEL CRIUS USELK EC 

QLOB 

HV HL OLOSS L-BANK ELEV 

P QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T IME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUlD ENDST 

STA= 670. 690. 701. 718. 765. 810. 850. 895. 929. 967. 996. 1008. 
PER Q= 3.5 10.0 8.2 4.2 4.9 6.0 10.3 7.8 15.2 27.2 2.7 

AREA= 18.5 28.3 30.1 29.6 32.4 34.8 50.4 38.1 59.7 54.2 12.2 

VEL= 3.2 6.0 4.7 2.4 2.6 2.9 3.5 3.5 4.3 8.5 3.7 

DEPTH= .9 2.6 1.8 .6 .7 .9 1.1 1.1 1.6 1.9 1.1 

3470 ENCROACHMENT STATIONS- 905.0 1090.0 TYPE= 1 TARGET= 185.000 
1.674 2.85 2037.75 2037.44 .OO 2038.29 .54 7.04 .02 2035.60 

1700.0 381.1 785.5 533.5 116.5 100.8 144.4 76.7 41.5 2035.20 
.42 3.27 7.79 3.70 .070 .040 .070 .OOO 2034.90 905.24 

.012419 370. 480. 470. 4 15 0 .OO 184.75 1090.00 

FLOW D I S T R I B U T I O N  FOR SECNO= 1.67 CUSEL= 2037.75 

STA= 905. 910. 926. 963. 978. 1017. 1030. 1069. 1082. 1090. 
PER Q= 1 .O 7.0 8.9 5.5 46.2 5.0 17.1 6.9 2.4 

@ REA= 6.3 31.9 51.5 26.9 100.8 23.9 77.7 29.1 13.6 
VEL- 2.6 3.7 .2.9 3.5 7.8 3.5 3.7 4.0 3.0 

DEPTH= 1.3 2.0 1.4 1.8 2.6 1.8 2.0 2.2 1.7 

3265 D I V I D E D  FLOU 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.767 3.39 2045.99 2045.99 .OO 2046.75 .75 6.55 .06 2043.00 
1700.0 816.8 874.0 9.2 253.2 95.1 3.9 81.0 44.1 2043.50 

.44 3.23 9.19 2.39 .070 .040 .070 .OOO 2042.60 762.55 
.013183 550. 491. 490. 0 11 0 .OO 242.31 1033.09 

FLOU OlSTRlBUTlON FOR SECNO- 1.77 CUSEL= 2045.99 

STA= 763. 799. 817. 855. 878. 901. 921. 941. 988. 1000. 1030. 1033. 
PER Q= 1.6 .8 .O 2.0 5.1 6.6 6.2 17.0 8.7 51.4 .5 

AREA- 18.1 8.8 1.0 17.1 29.8 32.9 31.9 82.0 31.7 95.1 3.9 
VEL= 1.5 1.5 .5 2.0 2.9 3.4 3.3 3.5 4.7 9.2 2.4 

DEPTH= .5 .5 .O .7 1.3 1.6 1.6 1.7 2.6 3.2 1.2 
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a SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

a QLOB PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  lCONT CORAR TOPWlD ENDST 

*SECNO 1 .866 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUME0 

1.866 3.73 2052.03 2052.03 .OO 2052.77 .74 5.86 .OO 2050.30 
1742.0 33.3 1066.9 641.8 14.5 125.3 219.8 84.6 46.5 2048.90 

.46 2.30 8.51 2.92 , .070 .040 .070 .OOO 2048.30 943.38 
.011875 300. 523. 530. 0 8 0 .OO 254.33 1197.72 

FLOU DISTRIBUTION FOR SECNO= 1.87 CWSEL= 2052.03 

STA= 943. 962. 1003. 1012. 1040. 1058. 1135. 1159. 1186. 1198. 

PER 0- 1.9 61.2 4.3 9.8 5.1 3.8 8.0 5.8 .I 
AREA= 14.5 125.3 19.7 50.0 28.5 42.0 41.6 36.0 2.0 

VEL= 2.3 8.5 3.8 3.4 3.1 1.6 3.3 2.8 .7 
DEPTH= .8 3.1 2.2 1.8 1.6 .5 1.7 1.3 .2 
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a FLOOOWAY DETERMINATION 

T3 WASH H:UNNAMED WASH #3 

J 1  ICHECK I N P  N I N V  l D l R  STRT METRIC HVlNS P USEL ' FP 

0 3 0 0 .0035 0 0 0 1 8 9 4 . 4 2  0 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

15 0 - 1 0 0 0 - 1 0 0 0 
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SECNO DEPTH CWSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOU 

HASSAYAMPA RIVER FIS SECTION 45.63cCBA 1988, NO DATUM CHANGE) 

CONFLUENCE W I T H  WASH H - UNNAMED WASH # 3, AN EAST TRIBUTARY 

NON COINCIDENT UlTH 100 YEAR DISCHARGE IN HASSAYAMPA 

45.630 2.86 1883.36 1882.62 1894.42 1883.55 . I9  .OO .OO 1883.50 

1631.0 .2 1267.0 363.8 1.2 334.0 174.7 .O .O 1882.00 

.OO . I 7  3.79 2.08 .050 .040 .050 .OOO 1880.50 1309.64 

.003465 0. 0. 0. 0 20 8 .OO 319.40 1729.98 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 960.0 1040.0 TYPE= 1 TARGET= 80.000 

THE POINT OF INTERSECTION OF THE THALWEG UlTH A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERVISE NOTED. 

DUE TO THE CONFIGURATION AND OTHER HYDROLOGIC CHARACTERISTICS 

OF THE UATERSHED, THE PEAK DISCHARGE MAY DECREASE AT VARIWS 

LOCATIONS ALONG THE WASH. 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

DOWNSTREAM BRIDGE SECTION 3(10' X 5' X 116' CBC) 

.2' TO 1.5' OF SEDIMENT ON BOTTOM 

.083 3.93 1891.53 1891.53 1891.53 1892.89 1.37 1.88 .94 1889.60 

1631.0 54.3 1565.2 11.5 28.6 163.6 11.4 4.7 2.7 1891.50 

.02 1.90 9.57 1.01 .065 .020 .065 .OOO 1887.60 960.00 

.003409 410. 530. 700. 0 16 0 .OO 80.00 1040.00 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUID ENDST 

SPECIAL CULVERl 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .020 .40 2.90 .OO 4.80 10.00 116.00 8 1 1889.90 1888.90 

CHART 8 - BOX CULVERT WITH FLARED UINGUALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - UINGUALLS FLARED 30 TO 75 DEGREES 

*SECNO .I10 

BTCARO. BRIDGE STENCL= 960.00 STENCR- 1040.00 

SPECIAL CULVERT INLET CONTROL + WEIR FLOU, EG = 1898.33 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.64 

EGlC EGOC ~4 WEIR QCULV VCH ACULV ELTRD UEIRLN 
1898.71 1897.57 5.43 59. 1567. 6.042 144.0 1897.80 80. 

3470 ENCROACHMENT STATIONS= 960.0 1040.0 TYPE= 1 TARGET= 80.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

UPSTREAM BRIDGE SECTION 

ESTIMATED CBC INVERTS : 1889.7 & 1887.4 

SPECIFIED INVERTS TO REFLECT SEDIMENT: 1889.9 & 1888.9 

TOTAL AREA OF BOX 150 sf: EFFECTIVE ENTRANCE AREA: 144 sf 
.I10 8.07 1897.87 .OO 1898.10 1898.33 .46 5.43 .OO 1893.10 

1631.0 89.7 1315.7 225.6 76.3 217.8 161.7 5.7 2.9 1891.90 
.02 1.18 6.04 1.40 .065 .020 .O65 .OOO 1889.80 960.00 

.000488 143. 143. 143. 2 0 0 .OO 80.00 1040.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.85 

3470 ENCROACHMENT STATIONS. 948.0 1256.0 TYPE= 1 TARGET= 308.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
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STRUCTURE BLOCKED CUT WITH GR POINTS 

.I35 7.31 1898.61 1893.95 1898.27 1898.63 .02 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM S P E C I F l C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1210.0 TYPE= 1 TARGET= 

E l - D A T A  USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

.203 2.59 1899.29 1899.29 1899.28 1899.90 .61 
1660.0 3.6 946.0 710.3 1.8 120.1 234.8 

.08 2.01 7.87 3.02 .070 .040 .070 
.016244 330. 359. 410. 0 19 0 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 945.0 1078.0 TYPE= 1 TARGET- 

.298 5.09 1911.59 1911.59 1911.59 1912.72 1.13 
1660.0 269.8 1244.2 145.9 102.1 128.4 44.5 

. I0 2.64 9.69 3.28 .070 .040 .070 
.008960 570. 502. 460. 0 14 0 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 958.0 1031.0 TYPE= 1 TARGET= 

.392 3.86 1922.96 1922.96 1922.96 1924.65 1.69 
1660.0 101.4 1548.2 10.4 27.3 144.0 4.1 

.ll 3.71 10.75 2.53 .070 .040 .070 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0. QLOB PCH PRO8 ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOU 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 892.0 1026.0 TYPE= 1 TARGET= 134.000 
.487 3.82 1933.12 1933.12 1933.11 1934.34 1.21 7.12 .05 1929.80 

1660.0 391.9 1234.3 33.7 102.3 123.4 10.8 27.8 10.4 1930.00 
.13 3.83 10.00 3.12 .070 .040 .070 ,000 1929.30 892.00 

.013518 530. 502. 450. 0 5 0 .OO 102.34 1025.91 

*SECNO .573 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 966.0 1044.0 TYPE= 1 TARGET= 78.000 
4.02 1942.92 1942.92 1942.90 1944.39 1.47 5.91 .08 1938.90 

1660.0 170.6 1436.4 . 52.9 0 .573 46.5 138.5 15.4 30.1 11.4 1939.20 
. I4 3.67 10.37 3.44 .070 .040 .070 .OD0 1938.90 966.00 

.012441 465. 454. 450. 0 8 0 .OO 77.43 1043.43 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 921.0 1093.0 TYPE= 1 TARGET= 172.000 
.669 3.73 1953.23 1953.23 1953.23 1954.16 .93 5.89 .05 1950.20 

1660.0 159.2 1128.1 372.6 59.9 123.3 114.1 32.9 12.8 1949.50 
. I6  2.66 9.15 3.26 .070 .040 .070 .OOO 1949.50 921.93 

.011331 540. 507. 400. 0 11 0 .OO 170.82 1092.75 

3265 DIVIDED FLOU 
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SECNO DEPTH CUSEL CRlWS USELK EG ., HV HL OLOSS L-BANK ELEV 
PLOB PCH PROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 839.0 1041.0 TYPE- 1 TARGET= 202.000 
.738 2.89 1959.49 1959.49 1959.49 1960.31 .81 4.84 .O1 1956.70 

1660.0 876.8 771.8 11.5 , 213.0 79.8 4.3 35.2 14.0 1957.50 

. I8  4.12 9.67 2.69 .070 .040 .070 .OOO 1956.60 839.12 
.018400 270. 364. 410. 0 15 0 .OO 180.52 1040.27 

3470 ENCROACHMENT STATIONS= 966.0 1209.0 TYPE= 1 TARGET= 243.000 
.848 2.79 1969.69 1969.68 1969.69 1970.35 .66 10.03 .02 1966.90 

1700.0 20.3 703.2 976.5 6.4 75.8 279.4 39.4 16.7 1967.60 
.20 3.15 9.28 3.50 .070 .040 .070 .OOO 1966.90 966.36 

.017354 510. 581. 580. 2 11 0 .OO 241.69 1208.05 

3470 ENCROACHMENT STATIONS= 803.0 1026.0 TYPE= 1 TARGET= 223.000 
.960 3.83 1977.43 1977.32 1977.43 1978.08 .65 7.73 .OO 1975.10 

1700.0 774.1 913.5 12.4 252.2 109.2 5.2 44.0 19.6 1974.80 
.23 3.07 8.37 2.39 .070 .040 .070 .OOO 1973.60 803.90 

.011191 590. 591. 490. 4 11 0 .OO 222.06 1025.96 

*SECNO 1.043 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 843.0 1017.0 TYPE= 1 TARGET= 174.000 
1.043 3.01 1985.11 1985.11 1985.11 1985.95 .83 5.72 .05 1983.10 

1700.0 757.4 927.5 15.0 189.1 100.7 5.9 46.9 21.3 1983.40 
.25 4.01 9.21 2.56 .070 .040 .070 .OOO 1982.10 843.86 

.018601 360. 438. 444. 0 15 0 .OO 173.00 1016.86 

*SECNO 1.143 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDS1 

3470 ENCROACHMENT STATIONS= 963.0 1202.0 TYPE= 1 TARGET. 239.000 
1.143 3.37 1994.97 1994.97 1994.97 1995.69 .R 7.24 .01 1991.60 

1700.0 17.5 968.1 714.4 6.7 111.4 258.0 50.9 23.7 1991.60 

.27 2.61 8.69 2.77 .070 .040 .070 .OOO 1991.60 963.03 

.010815 525. 528. 495. , 0 8 0 .OO 238.40 1201.43 

*SECNO 1.237 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 699.0 1037.0 TYPE= 1 TARGET= 338.000 
1.237 3.32 2002.92 2002.92 2002.92 2003.53 .61 6.88 .01 2002.70 

1700.0 993.3 694.7 12.0 270.2 79.6 4.0 54.7 26.7 2000.30 

.29 3.68 8.73 3.03 .070 .040 .070 .OOO 1999.60 709.50 

.020737 520. 496. 350. 0 5 0 .OO 326.52 1036.02 

3470 ENCROACHMENT STATIONS= 970.0 1209.0 TYPE= 1 TARGET= 239.000 

1.339 3.52 2011.12 2011.09 2011.12 2011.80 .68 8.25 .02 2009.70 

1700.0 4.3 928.3 767.4 2.3 109.2 249.5 58.5 29.6 2010.60 

.32 1.88 8.50 3.08 .070 .040 .070 .OOO 2007.60 970.80 

.013984 400. 539. 500. 3 8 0 .OO 237.58 1208.38 

*SECNO 1.434 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 827.0 1019.0 TYPE= 1 TARGET= 192.000 
THE LOU AREA I N  THE LEFT OVERBANK I S  THE CONFLUENCE OF A SMALL 

TRIBUTARY TO WASH H AND ANY FLOU FROM WASH H THE COULD GET OVER 

THE R I S E  BETUEEN T H I S  OVERBANK AND THE M A l N  CHANNEL W I L L  

BE INEFFECTIVE FLOU. THE RIGHT OVERBANK ALSO HAS A TRIBUTARY 

FLOU CONFLUENCE. THE RIGHT BANK OF THE M A l N  CHANNEL I S  L W E R  

THAN THE COMPUTED WATER SURFACE AND FLOW F R M  WASH H COULD 

SPREAD INTO THE RlGHT OVERBANK, HOWEVER, I T  W I L L  BE INEFFECTIVE 

FLOW WITH THE RIGHT OVERBANK AREA. 

ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 
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USEL AND THE TOPOGRAPHY. 
1.434 3.70 2020.40 2020.40 2020.40 2021.32 .92 5.49 .07 2017.00 

3470 ENCROACHMENT STATIONS- 585.0 1003.0 TYPE= 1 TARGET= 418.000 
1.529 2.56 2026.46 2026.41 2026.46 2026.89 .43 5.52 .05 2025.20 

1700.0 930.8 761.8 7.4 , 349.6 104.2 3.2 65.6 34.6 2024.20 

.36 2.66 7.31 2.30 .070 . .040 .070 .OOO 2023.90 585.90 

.013775 400. 502. 525. 2 20 0 .OO 416.95 1002.86 

3470 ENCROACHMENT STATIONS- 670.0 1008.0 TYPE= 1 TARGET- 338.000 
1.583 3.26 2030.76 2030.70 2030.76 2031.23 .46 4.33 .01 2028.80 

1700.0 1192.0 462.8 45.1 321.7 54.2 12.2 67.9 36.6 2029.00 
.37 3.71 8.54 3.69 .070 .040 .070 .OOO 2027.50 670.30 

.022927 225. 285. 290. 2 11 0 .OO 337.34 1007.65 

0 CNO 1.674 

3470 ENCROACHMENT STATIONS- 905.0 1090.0 TYPE= 1 TARGET= 185.000 
1.674 2.85 2037.75 2037.44 2037.75 2038.29 .54 7.04 .02 2035.60 

1700.0 381.1 785.4 533.5 116.6 100.8 144.4 71.5 39.0 2035.20 
.40 3.27 7.79 3.69 .070 .040 .070 .OOO 2034.90 905.24 

.012402 370. 480. 470. 4 15 0 .OO 184.76 1090.00 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 762.0 1034.0 TYPE= 1 TARGET= 272.000 
1.767 3.41 2046.01 2046.01 2045.99 2046.75 .?3 6.45 .06 2043.00 

1700.0 821.1 869.7 9.3 257.0 95.6 3.9 75.8 41.6 2043.50 
.42 3.19 9.10 2.37 .070 .040 .070 .OOO 2042.60 762.00 

.012811 550. 491. 490. 0 11 0 .OO 244.12 1033.11 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENDS1 

*SECNO 1.866 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 943.0 1198.0 TYPE= 1 TARGET= 255.000 
1.866 3.73 2052.03 2052.03 F052.03 2052.77 .74 5.78 .OO 2050.30 

1742.0 33.2 1067.4 641.4 14.5 125.3 219.5 79.4 44.1 2048.90 
.44 2.30 8.52 2.92 .070 .040 .070 .OOO 2048.30 943.41 

.011908 300. 523. 530. 0 8 0 .OO 254.24 1197.66 
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T H I S  RUN EXECUTED 0 1 J U L 9 2  15:37:47  
..................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4 .6 .2 ;  M a y  1 9 9 1  
..................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

WASH H:UNNAMEO UASH #3 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN a CUSEL CRIUS EG IO*KS VCH AREA .01K 



PAGE 2 8  

SECNO XLCH ELTRO ELLC E L H I N  Q CUSEL CRlWS EG 10*KS VCH AREA .OIK 



0 ASH H:UNNAMED WASH #3 

SUMMARY PRINTOUT TABLE 150 

SECNO P CWSEL DlFWSP DlFUSX DlFKWS TOPWID XLCH 
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SECNO 9 CUSEL DlFUSP OlFUSX DIFKUS TOPUID XLCH 

PAGE 3 0  
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .083 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .083 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .083 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .083 PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

WARNING SECNO= . I 1 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- . I 1 0  PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO= . I 3 5  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .203 PROFILE= 1 C R I T I C A L  DEPTH. ASSUMED 

CAUTION SECNO= .203 PROFILE. 1 MINlMUM SPECIFIC ENERGY 

CAUTION SECNO= .203 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .203 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 2 9 8  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .298 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 2 9 8  PROFILE' 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .298 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

(b ION SECNO= .392 PROFILE= 1 CRITICAL DEPTH ASSUMED 

T lON SECNO= .392 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .392 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .392 PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

CAUTION SECNO= . 4 8 7  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .487 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- . 4 8 7  PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= . 4 8 7  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .573 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .573 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .573 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .573 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .669 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .669 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .669 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .669 PROFILE= 2 MINIMUM SPEClFIC ENERGY 

CAUTION SECNO= .738 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .738 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .738 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .738 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

TION SECNO= a 1.043 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

ION SECNO- 1.043 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.043 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.043 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1 . I 4 3  PROFILE- 1 C R I T l C A L  DEPTH ASSUMED 



TlON SECNO= 1.143 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

1.143 PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.143 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.237 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.237 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.237 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.237 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.434 PROFILE- I C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.434 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.434 PROFILE. 2 CR1,TICAL DEPTH ASSUMED 

CAUTION SECNO- 1.434 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.767 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.767 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.767 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.767 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.866 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.866 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.866 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.866 PROFILE. 2 MINIMUM SPECIFIC ENERGY 
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FLOOOUAY DATA, MASH H:UNNAMED MASH #3 

PROFILE NO. 2 

- . - - - - - FLWDUAY - - - - - - -  UATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN U l T H  U I T H W T  DIFFERENCE 

AREA VELOCITY FLDODUAY FLOOOUAY 





<<<<<< Cross Section: 45.63: (FN = washh.0) 
Q1= 1631 WS1= 1883.36 - .  - .  - 

Q2= 1631 WS2= 1883.36 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .04 n-rob = .05 

1930 

1220 1620 2020 

S T A T I O N  



<<<<<< Cross Section: .083: (FN = washh.0) 
Q1= 1631 WS1= 1891.53 
Q2= 1631 WS2= 1891.53 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .02 n-rob = .065 

S T A T I O N  
08-12-1992 



<<<<<< Cross Sect ion: . I  1: (FN = washh.0) 
Q1= 1631 WS1= 1898.1 
Q2= 1631 WS2= 1897.87 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .02 n-rob = .065 SPECIAL CULVERT 

S T A T I O N  
W-12-1992 



<<<<<< Cross Section: .135: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

191 5 

960 1360 1760 

S T A T I O N  



<<<<<< Cross Section: .203: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1915 

1010 1410 181 0 

S T A T I O N  



<<<<<< Cross Section: .298: (FN = washh.0) 
Q1= 1660 WS1= 1911.59 
Q2= 1660 WS2= 1911.59 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1930 

101 0 1410 181 0 

S T A T I O N  



<<<<<< Cross Section: .392: (FN = washh.0) 

~ o n n i n ~ - n ' s :  n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
-12-1992 



<<<<<< Cross Section: .487: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1948 

1410 

S T A T I O N  



<<<<<< Cross Section: .573: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1957 

1410 

S T A T I O N  



<<<<<< Cross Section: .669: (FN = washh.0) 
Q1= 1660 WS1= 1953.23 - 

Q2= 1660 WS2= 1953.23 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
08--12-1992 



<<<<<< Cross Section: .738: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1975 

990 1390 1790 

S T A T I O N  



<<<<<< Cross Section: .848: (FN = washh.0) 
Q1= 1700 WS1= 1969.69 
Q2= 1700 WS2= 1969.69 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
201 0 

1010 141 0 181 0 

S T A T I O N  



<<<<<< Cross Section: .96: (FN = washh.0) 
Q l =  1 7 0 0  WSl= 1977.43 
Q2= 1700 WS2= 1977.43 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
08-12-1902 



<<<<<< Cross Section: 1.043: (FN = washh.0) 
Q1= 1700 WS1= 1985.11 - .  - .  - 

Q2= 1700 WS2= 1985.11 - .  . -  - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
-12-1992 



<<<<<< Cross Section: 1.143: (FN = washh.0) 
Q l =  1700 WS1= 1994.97 
Q2= 1700 WS2= 1994.97 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
08-12-1992 



<<<<<< Cross Sect ion: 1.237: (FN = washh.0) 
Q l =  1700 WSl= 2002.92 
Q2= 1700 WS2= 2002.92 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

201 8 

880 1280 1680 

S T A T I O N  



<<<<<< Cross Section: 1.339: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

2026 

1010 1410 1810 

S T A T I O N  



<<<<<< Cross Section: 1.434: (FN = washh.0) 
QI= i700 WSI= 2020.4 
Q2= 1700 WS2= 2020.4 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

980 1380 1780 21 80 

S T A T I O N  



<<<<<< Cross Section: 1.529: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

840 1240 1640 2040 

S T A T I O N  



<<<<<< Cross Section: 1.583: (FN = washh.0) 
Q1= 1700 WSl= 2030.76 
Q2= 1700 WS2= 2030.76 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

2046 

930 1330 1730 

S T A T I O N  

I 
I 
I 

" ' i  

I 
I 
I 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

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

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

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



<<<<<< Cross Section: 1.674: (FN = washh.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1010 1410 181 0 221 0 

S T A T I O N  



<<<<<< Cross Section: 1.767: (FN = washh.0) 
Ql= 1700 WSl= 2045.99 
Q2= 1700 WS2= 2046.01 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

1000 1400 1800 2200 

S T A T I O N  



<<<<<< Cross Section: 1.866: (FN = washh.0) 
Q1= 1742 WSl= 2052.03 
Q2= 1742 WS2= 2052.03 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
M-12-1992 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



100 - YEAR FLOOD 

STREAM BE0 

CROSS SECTlON 

.733 .833 .933 1.033 1.133 1.233 1.333 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE NTH HASSAYAMPA RIVER 



STREAM BED 

CROSS SECTION 

1.583 1.683 1.783 1.883 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE MTH HASSAYAMPA RIVER 
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ICE CORPORA 

MARICOPA COUNTY- 
UNINCORPORATED AREA 

040037 

DODPLAIN FOR 
SE APPENDIX 4.1 
'ORMS AND HEC-2 ANALYSE: 

K E Y  T O  STREETS 

(NORTH O r  I A t L R O A O J  

1  S U N L L O W L l l  L A N E  

2  POLLY STRECT 

3 H O N L V S U C ~ L E  A V L N U E  

1 O L C A N O E R  S T I E E T  

I V I L L A  S L R L N O  D l l V L  

c LANE 

I OENUNG A V L N U C  

I V L A V L R  S T l L L T  

I C A V A N C S I  A V E N U E  

10 S W I L L I N G  A V E N U E  

II CWLSTNUT STREET 

12 R IVER STRELT 

1 1  V A V A P A l  STRCET 

: 7. r n o w r ! r r t  STREET 

I S  APACHC STREET 

1 6  V A L E N T I N L  R O A D  

1 7  CENTER STREET 

!I COCONINO I T I C E T  

I S  COCHISC STRECT 

10  KERKCS STREET 

I 
K C V  T O  S T I L L T S  

ISOUTH O C  F l A l L l l O A O I  

I H C I U O S A  O R l V L  

1 CUCARACHA STREET 

1 C L  T L C A L O T C  D R l V C  

4 N A V A J O  STREET 

I U A D I S O N  STREET 

I U O H A V L  STREET 

I L A  P A L O M A  D R I V L  

I V I A  CORTA D I I V E  

9 L A  O O L A N O R I N A  O R I V K  

1 0  L L  P A J A R I T O  D R I V L  

I ,  A v l r L A  STREET 

12 L l N C O L N  D l l V E  

I1 J*EKSON STREET 

14 S A N T A  C R U Z  S T I R I T  

N A T I O N  REFERENCE MARKS 

. L I M I T  OF 
S T U D Y  

. IMlT OF 
S T U D Y  

LEGEND 
SPECIAL F L O O D  H A Z A R D  AREAS I N U N D A T E D  
BY I W . Y E A R  FLOOO 

Z O N E  A N o  LA" "sod . i n a ! k n c  ..l.rnin.d. 

ZONE A H  F b M  d . ~ r h t  o f  1  i. I I.., (uually uun -1 
Pd,",] b." ".d .,...,Ion, d.,"mln.d. 

ZONE A0  T1.M 1.pths - 1 . 1  10 I l r t  luu.11~ 
n.- .. ~ O D I ; ,  rm.!.). ...r.,. dep#hl 
d.0nk.d Fw ".AS of  a1lurI.l Ian llood- *,. ".l.tlli...iu d.,.rnl*.d 

Z O N E  V C.-l n o d  nlch rl.rlty h z u d  (rare 
u t ~ e n ) :  no br" n.d . l m t ~ ~ ~ ,  .,I,,. 

n h d .  

Z O N E  VE C..-1 h o d  r lTh n l r r l r v  h z u d  (rare 
.n , .n j ;  b." n.od .1,..,1.n, d.,"nm.d. 

F L O O D W A Y  AREAS I N  Z O N E  AE 

O T H E R F L O O D A R E A S  

ZONE X Arcas 01 5 0 0 - y c ~ r  f lood:  arc21 o f  
100v<ar  f lood r l l h  arrr lrc  dro lhs  . . 
of Ikss t h a n  1 f o o l  or wi th  drainage 
a c t 1 1  l c l$  l h l n  1 wuzrr m i l t ;  and 
a r t 2 5  pro l t c ted  by 1rvt.s from 100. 
year flood. 

ZONE X  Arras dr ! r rmlncd l o  be outsldr 500. 
year f lood D l l i n .  

ZONE 0 Arras in vhlch f lood h u z r d r  arc 
undr l c rm ln r6  

F l w d  Boundary 

Zone D Bcundaq  

Coas~a! Ba$r  Flood Elerzcion$ 
Wlthjn S p c r l l l  Flood H ~ z a r l l  
L o n r , .  

- 513- Bast F l m d  El rva l lon Llne: E l r -  
v2,ion in FCC,. 

D 
L 

D Cross Src l lon Line 

( E L  9871 
B a u  Flood E l r v ~ t l o n  In  FCC! 
Where Un8lorrn Wlthln Z o n c .  

R K 7 X  El tvar lon Rclcrcnce Mark 

.Relcrrnred to  the Nztional Gsodr t lc  Verl lcal Da tum 01 1929 

Spe0.l Fiood HaJard Arcar 

Ar ras  of irwcl.1 lkd halard  ( I W y e a r  l l m d )  lncludc Zwcr A. 41-30. A f .  
AH. AO. 199. V.  V l - M  r r D  V L  

Ccnssn arc., rm in S~cccal  F lmd Hazard A r e a s  may be prolcclea by llmd 
CO",,O~ I l rUCIUICs 

Bmndarier 01 the l loodrryr  were c M l D v l r d  11 r r m ~  rcclbonr and intcrlro- 
laled b r lwern  c r o s s  r c c l # o n r  The l l r m l r a v l  r e r e  baled on hydraulic 
convderlt8onl m l h  regard lo  reau,icmcnlr o l  the Federal Lmergcncy 

FIODd.l.y r * d l h s  ,n .omr arc.% may be lm narrow l o  rhav to scale 
F k d w a y  w~dlns ate prxmded in !he flood Insurance Study Hewn 

C a w a t e  l?m,t% rharn are current .I 01 the dhlc o l  thlr map The user 
s h o d  CO.II.CI ap~rop,$ale communjly o l f ~ ~ ~ a l s  l o  dt lermlne 11 Cwlarale 
Ihmil% hare cnan@td rub requrn l  l o  lhc issuance o l  the map 

F a  mmrnunlly ma0 r M % K n  h r r l w  w a r  to C a r n l y i d r  m a w l n e  Vc 
SMlm 6 0 01 the Flood Insurance Study Rrwrl 

F a  dpnnng MP lwncl r  w e  upara le ly  prsnlcd Map Index 

M A P  REPOSITORY 

Ralsr  l o  R e p a s s l o r ~  L ~ s t l n g  on l n d s r  M a p  

EFFECTIVE DATE OF 
COUNTYWIDE FLOOD INSURANCE RATE M A P  

APRIL 15. I 9 8 8  

EFFECTIVE DATE (SI O F  REWSION IS)  TO THIS P A N E L  

Ms. r.rl%.d 5.w.mb.r 2 9 .  1989 lo change bas. 1 1 4  .I.v.l$on. and 
M ~ m l I b c d  hazard .r..L. toadd b~~.llOOd.I.r~l~ons andspeccal  IlOOd 
h".rd.rl.L.loCh.w.IWds.lgn.,lon'.loc.II~I"pd.,.dlopopr.phr 
101o,m.r10n. I0 mcorw.!. ~ r . r ~ ~ u l l v i l % u ~ d  1.I1.1.01 msp r.rbl~on a n d  
mrr.m.ndm.n!..ndlorpd.l.m.plwm.l 

To dr t r rmlnc lr flood l n p r n n c r  Is r v r l l  b l r .  contlcl xn l nwranco  

~ g c n l  o, rill ihr Na t lon r l  F lood lnvjrrncr Program a t  (800)  
6314610 .  

APPROXIhlATE SCALE I N  F E E T  

I an 0 !DM 
H I 

NATIONAL FLOOD INSUtiANCE PROGRAh 

F L O O D  INSURANCE RATE MAP 

MARICOPA COUNTY, 
ARIZONA AND 
INCORPORATED AREAS 

PANEL 255 O F  4350 

NUMBtR P A N t l  SUFFIX . . -- -- - -- 
Y I " I c O ~ * c D Y " r " ,  

V I I I C O N P O R L I I E  L l f A l . .  . . . SIOP11.. . . . ,1111 . . . I  

* 1 C I I * 1 U " C . I O 1 . O F . .  . . , . . l . 0 a l l . .  .. . ,,,I + .  . I 

MAP NUhlBER 
04013C0255 F 

MAP REVISED: 
SEPTEMBER 4, 1991 


