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a Approval ofhydrologic analysis, including the resulting peak di harge va ue (s  has een provided by the 
appropriate local, state,  or Federal Agency. 6 ,  F I D ~  cntlTr01 ~ihrtc+ 2 Mar, C O P &  

~ o u  r?+y ) 
Attach eviilencc of approval. 

!I Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. 

L 

U S E  ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 

HYDROLOGIC ANALYSIS FORM 

PUBLIC BURDEN DISCLOSURE NOTICE 

ublic reporting burden for this rorm is estimated to average 3.67 hours per response. The burden eslimale includes Lhe 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed daLa, and 

--estions completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any su,, 
for reducing this burden, to: Information Collections Management, Federal Erhergency Management Agency, 500 C 
SLreet, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
01481, Washington, I)C 20503. 

Community Name: [ o f  WIC ken b u  rc[ 
-I 

Flooding Source: I :, 
(Om rurn~ fur eachfluoding ~ource) 

project Namelldentilier: W I C K P - ~  burc~ AD M 5  FC !I gq- 7q 
1. HYDROLOGIC ANALYSIS IN FIS 

Cl Approximate study stream (Zone A) 
D e k i  ed study stream (briefly e plain m e t h o d o 1 o g y ) i  
I D f < t ~ ~ c f  d dn;~ cope Coun?, M ~ % n d b l a o l e r .  

2. REASON FORNEW HYDROLOGIC ANALYSIS 

C] No existing analysis 
Improved data (see data reuision onpage 3) 

Changed physical conditions of watershed (ezplain) 

Alternative methodology (justify why the reuised model is befter than modrl w e d  in the effecriue FIS) 

Evaluation of proposed conditions (CLOMRs only) (explain) 

Ea Other dn f31hnq a n a l v 5 1 ~  or f3nalv515 betoo !~pda&d +A t-cf~fc't 
e~15fins conx f ion~ !  d 

J 

I f 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. 

Only the 100-year recurrence interval need be included for SFHAsdesignaLed as  Zone A. 

3. APPROVAL OF ANALYSIS 

I 
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4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area FIS (cfs) : Revised (cfs) : 

2 . 2 T  
7 

+. ~on f luenc r  ~ 1 %  M a s ~ a ~ ~ p a  / 7 9 5  ~ f 5  - 
Elver 

Nole: When revised discharges are not significantly dinerent than FIS discharges, FEMA may require a 
confidence limik analysis on attachment D a l  a later date to cornple~e ihe review. 

.4s is aften the case with revision requests, only a- portion of a stream may actually be revised or be affected by a 
revision. Therefore, Lransition lo Lhe unrevised portion is' important to maintain Lhe conlinuily of ihe study. NFlP 
regulations stipula~c that such a Lransition must be assured. What is the transition rrom the proposed discharges to the 
eifec~ive discharges? I'lease explain how the lransition was made (attach szparate sheet i/necrssary) 

\ ID ex~st~m d sn~ \ : / s t s  or updaid a n e \ l / s i ~  ti r e - ~ i e c t  e~,st,nq codltlons, 
/ -1 

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

Is Lhe new hydrologic analysis being developed solely lo revise the flow values presenled in Lhe F1S1i.r. no changed 
hydraulic conditions)? a Yes No 

(ryes, does the 100-year water surface elevalion change by 1.0 fool or more? 9 Yes No 

FEMA does not normally revise XFTP maps solely due la  insignificant flow chinyes where ehangcs in IOO-year walcr 
s u r h ~ e  elevalion are less than 1.0 root. 

Hydtologic Analyslr Form Form 3 Page 2 of 7 



'., 
5. HISTORICAL FLOODING INFORMATION 

Is historical data available for the flooding source? Yes No 
Ifyes, provide the following: 

1,ocation along flooding source: 1 
Maximum peak discharge: 

Second highest peak discharge: 

cfs 
.J 

crs 

I Source of information: I 
6. GAGE RECORD INFORMATION 

Location of nearest gage Lo project site (along flooding sourer or  simiiar walershed; spec:jy) 
N A  

Gaging Station: 
Drainage area a t  gage: mi? 
Number of years of data: 

7. DATA REVISION 

I Please use the following table to list all the dam andlor paramcters affected by this request and identiiy them :is 
new data (New) or a s  revising existing data (Raised).  (If necessary, allacn u separale sheet.) 

Data Parameter  New Revised Data Source 

r\l A 0 0 

Data source can be from a Federal, State,  or local government agency, or from n private source. %,me 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 i t  is demonstrated that the dara give a better estimate of the flood 
discharge. 

Attach documenliition corroborating each data source (i.e., crrtitied srurernrnl, reporl, Sibliugruphical reference lo 
a published docurnenll. In the case of a published document or a government report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

Statistical Analysis of Gage Records (use Attachrnenl A) 

Regional Regression Equations (use Altachmenl B )  

Precipitation/RunoKModel (use Atlachmenl C) 

2 Other (spec~fy; a ~ t a c h  backup computations and  supporting data) 

Hydrologic Analysdr Form Form 3 Page 3 at 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: MA 
Gage 1.ocation (latitude and longitude): 

Anach analysis including plot of flood frequency curve. 

Hydrologic Analysis Tor Form 3 P3ge 2 a/ 7 

~- 

F1S: Revised: 

1. Number of years of data ................................ ,. 
Systematic ................... .. .................. 

. . H~storical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Homogeneous data ..................................... q Yes q No a y e s  O N o  

3 .  Data adjustments ...................................... Yes No O Y e s  0 x 0  
4. Number of high outliers ................................ 

Lowoutlien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Generalized skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Station skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......................................... 7. Adopted skew 

8. Probability distribution used (justify 

if log-Pearson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes y o  

If yes, specify method 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Expected probability8 Yes N O  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,Comparison of resulls with other analyses q 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. 



ATTACHMENT 0: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

h lA 

I (Affach a copy oflifk page, &able ofcontenfs, and pertinent pages including aqlrafions.) 

I 2. Gaged or ungaged stream: 

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

1. Provide parameters, values, and source of data used to define parameters. 

FIS: Revised: 

5. Urbanized conditions calculations . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No a y e s  U N O  

. . . . . . . . . . . . . . . . . . . . . . . . .  I 6 Percent of watershed urbanization 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is the watershed controlled? q Yes q No 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
O Y e s  O N o  

Comparison with other analyses q Yes No Y e s  O N o  

If the answer to 5,7, or 8 is yes. explain methodology in Comments. 

Ifdalii is not available, indicate by NIA. 

I Comments 

A~tiich computalion and supporline: maps, delinealing the watershed boundary and drainage area dividcs. 

Hydrolog!c nnalyr~s Form Form 3 Page 5 of 7 



FIS: Revised 
1. Method or model used: ................................... /?z -1 

............................................ Version: Ver. 5.0 
Date: ............................................... 02 AU6. 88 

2. Source of rainfall depth: ................................. A ~ O A A  7 
3. Source of rainfall distribution: .' S C 5  TYPE E ............................ 
4. Rainfall duration: ....................................... 24 hour5 
5 Areal adjustment to precipitation (%I: ..................... A\L& HYDRO-QC 
G .  Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  5- Grsph 
7. Loss rate method: ....................................... Green - AMPT 

Source of soils information:, . . . . . . . . . . . . . . . . . . . . . . . . . . .  5c.5 
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  Toun d !d,rkenhu 

3. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F\lorms*l bee% 
'9 

3. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO a y e s  No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No OYcs a No 

If yes, explain how baseflow was determined: 

1 1. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Yes hZ1 ?lo 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yes C] NO m Y e s  n X o  

 yes. explain how calibration was performed ~,nmouied d~srharc\es were compared 

w\+h b\srHAR&c vs  RAINA AGE AZFA curve< a n d  enve\epes 

Pwi.oreJ b +is FI~J Gnt ro i  D,sfri+ $ Marlcop Cnulii;,. 
13. Future land use condition: . . . . . . . . . . . . . . . . . . .  ... .. .. ... . . . . . . . . . . . . . . . . . . . . . .  0 Yes IX[ No 

If yes, explain why 

NOTE: FEMA policy is to base floodingon exisLingcondilions. 
Lfdala is not available, indicate by NIA. 

AllACHMENT C: PRECIPITATIONIRUNOFF MODEL 
~ - - ~ 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time o f  concentration 

0 

cjlcularions, and supporring maps, delineating the watershed boundary and drainage area divides. 

Hydroloqtc Analysar Form Form 3 Page 6 of 7 
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ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

A - IVQ Tr~lou records 

location for Confidence Limits Evalualion (descrtbe locat~on): 

I " 

Discharges for selected location: I 
Exceedance Probability !?IS Revised 

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

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

1% (100-year) . . . . . . . . . . . . . . . . . . .  cfs cis 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs cis 

1% (100-year) Flood Confidence lnlervais 

90% Confidence Interval: 5% limit cfs 

95% limit cis 

I 50% Coniidence Interval: 25% limit c<s I 
75% limit 

cis I 
If lhe value of the 100-year frequency flood in the 
FIS is beyond Lhe 50% coniidence interval but 
within the 90% confidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes No 

Attach Confidence Limits Analysis. 

Hydrologrc &nalys~r Form Form 3 Page 7 of 1 



No~s tud i ed  

@ Studied by approximate methods 

1)ownstream limit of sludy 

Upstream limit of study 

Appenc/,k # 6 . 8  

t 
Sludied by delailed methods 

Downstream limit of study Bnf /urr lce  w , ' %  U G ~ F ~ ~ ~ ~ ~ ~  b7<'ver  

Upstream limit of study ~ 4 a + , ~ n  / 3qLf 
a Floodway dclineatcd 

Downstream limit ofFloodway 

Upstream limit of Floodway 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDRAULIC ANALYSIS FORM 

3. HYDRAULIC ANALYSIS 
- 

Why :s the hydraulic analysis dinerent from lhat used to develop the FIRM. (Check ull ihacupply) 

C? Not studied in FIS 

Improved hydrologicdata/analysis. Explain: 

O.M.B. Burden No. 3067.6148 USE ONLY 

Expires /uly 3 1. 1994 

Improved hydraulicanalysis. Explain: 

I'URLIC HUKIIEN DISCLOSUKE NO'SICI.: 

blic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the 
me 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: Inrormation Colleclions Management, Federal Emergency Management Agency, 500 C 
Street.  S.W., Washington, DC 20472; and to the Office ofManagement and Budget, Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

c o m n ~ u n i t y  ,.me: ilnmcar~ordtnl M c t r ; C r + a  C C ~ I  h w n  OF W;cknburc l  4 

I.'londing Source: N a ~ h  I : 
iOrro form for enenflovding sourer1 

Projcct NameAdenLilicr: W;ckellbcrra AOMS - f CD 89-77 
-i 

1. REACH TO BE REVISED 
r 

1)ownstream limit: 574741io 0 .  1 1 0  

Upsircam limit: S & C , d r ?  1.344 . 
2. EFFECTIVE FIS 

5 Flood control structure. b:xplain: 

+ Z Other. Explain. 

I 
F f h l i  iorm81-89C, AUG 43 Rlverlne nyaraulL analyrar Form F o m  4 Page 1 ot 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

I h f l  inpuland oulpul listings along wilh iileson diskelle(ifauailable) Tor each or lhe models lisled below and 
.summary of lhe source of inpul parameters used in the models must be provided. The summary must  include a 
comnlele description of any changes made from model to model (e.g. duplicate effecliue model lo corrected effecfiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions Tor direclions on when other models may be required. Only the 100-year flood prolile is required for 
SVIlAs wilh a %one A designalion. For areas which do no1 have detailed floodi'ng, n hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

n Duplicate Effective Mode! Natural Floodway 

Copies of lhe hydraulic analysis used in the effeclive PIS, rererred to a s  lhe 
effective models (lo-, 50-, 100-, a n d  500-year mulli-profile runs and  the 
,floodway run1 must be obtained and lhen reproduced on Lhe requestor's 
equipment to produce the duolic3fe effective model. This is required to 
assure  that  lhe effective model input data has been iransferred correctly to 
the requestor's equipment and to assure  that  the revised data  will be 
integrated into the eifective data to provide a continuous FIS model 
upstream and downstream of the revised reach. , 

Corrected EfTective Model Natural Floodway 
" n 

The corrected effective model is the model that correcls any errors that u u 

occur in !he duolicale effective mode!, adds any additional cross sections to 
the duolicale effective model, or incorporates more detailed lopogvaphic 
informalion lhan that used in the currenlly effeclive model. The currcetrd 
cifective modcl must reflect any man-made physical changes sincc the 
date of the efleclive model. An error could be a technical error in ihe 
modeling procedures. or any construction in the floodplain that. occurred 
prior lo lhe dale of lhe effective model but was not incorporaled inLu rhc 
e-rfectivc modcl. 

Existing or I'rc-Projecl Conditions Model 

The duplicate effective or corrected model is modilicd to product lhc 
exislinc or  ore-oroiccl conditions model to reflect any modificalions Lhat 
have occurred within the floodplain since the date of lhe effective mode! but 
prior lo !he construction of the project for which lhe revision is being 
requested. II no modiiicalion has occurred since the dale of lhe cffcctive 
model, lhen lhis model would be identical to the corrected cffccLive or  
duolicale eifec!ive model. 

Revised or  Posl-l'rojecl Condilions Model 

Natural Floodway 

Natural Floodway 
?, r7  
U u 

The  existine or  ore-nroiect conditions model (or duplicate erfectiue o r  
correcled effeciiue model, as appropriate) is revised to reflect revised or post- 
project conditions. This model musl incorporale any physical changes lo 
the floodplain since the effective modcl was produced as  well as  the effects 
of the pro,iect. When the request is for proposed project this model should 
reflect proposed conditions. 

Other: Please attach a shee l  describing all  o ther  mode!s or  Natural Floodway 
calculalions submilted. €3 

Rwersne Hydraulic Analyr8, borm b08m 4 Page I or 6 



4. MODEL PARAMETERS (from rnodelusedro revise 100-yearwatersurface elevation) 
I i 

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

Discharges: Upstream Limit Downstream Limit 

10-year 926 CIS 9 76 cf' 
50-year /4\r;Q Cfi- 1Cd-b Cfs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ 6 S J  &L 100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /7Qa1" CJ5 

- - 
500-year ................................... 

Attach diagram showing changes in 100-year discharge 

2. Explain how ihe starting water surface elevations were determined S f a r  +rr;q wa+cr - 
s u r ~ c k  e /e  v a  A d d  d e + ~ ~ e ~ , ; ~ d  b y  4A:lre s/oz- ore0 m e j h o c l .  

3. Givc ranzc of rriction loss coefficients (Manning's 'IV") Channcl 0 , O i  Y O G ~ '  . . . . . . . .  

Overbanks . . . . . .  c>, :> 7 

If friction loss coefficients are  different anywhere along the revised reach from lhose used to develop Lhe iiIll!fl, 
zive loculion, value used in the effective FIS, and revised values and an explanarion as lo how the revised vaiucs 
were determined. 

Explain: 

I 4.  1)escribe how  he cross section geometry dala were de~ermined  Ie.#. ,  f ie ld survey, topographic map, iuf:rn from 
prruioua sLudyJ and lisl cross sections Lhal were added. I 

r I '  
TT,C r i ( 3 : + r / ~  f o r  +he 7 ! o p ~ q r a p h , ;  - ,  m a p s .  

Riverfne i(ydr2ulicAndlyr~% Fmm f o r m  z l  Page 3 of 6 



4. MODEL PARAMETERS (Cont'd) 

I 

I work  m a p s .  
i I 

5. Explain how reach lengths for channel and overbanks were determined: 

,411 reach lenq[hs  ere r e  Gorn C/oadpla,L 

L 1 
5. RESULTS (from modelused torevise 100-vear water surface elevationd 

I I. Do the  results indicate: 

a. Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  y e s  @ NO 

h. Supercritical depth? . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes IY No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IX y e s  0 NO 

d. Other unique situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

.T$ y e s ,  s p e c , k / ~ r o L h m s  '"P opt . a . f hshed .  
l fyes  to a of h e  abovc, iitbach an cx anat ionthat  discusses the sltuatlon und how it is prcscntcd on the 
profiles, tables, and maps. 

What  is the maximum change in energy r d d i e n t  between ckoss-sections? . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What  is the distance between the cross-seclions in 2 above? . . . . . . . . . . . . . . . . . . . .  
Specify locution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What  is the maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Floodway determinalion 

. . . . . . . . .  a.Whal is the maximum surcharse  allowed by the communily o r  Stale? 

b. Whal  is the maximum surcharge for the revised condilions? . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

c. What  is the maximum vclocily? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 0 roo 1 

a1 7 foot 

04l4l 
f 2 . 3 2  fps 

.-. / ,  24-0 

I Explain: 

I d. Are there any  negeative surcharge values a t  any cross-section g Yes ?lo 

i I f  yes,  the floodway may need lo widen.. If it is notwidened, please explain and indicate the maximum ne:;i~ive 
7- o i i v e  s ~ t r c h o r e e  05 - o . 2 f e c t  o c c ~ r 6  1 . l ~  . ~ - b r  ~ . r r  OF o 

.< c where I o,f e f i ~ ~ f t v c  . ~ / O I Y  Q A ~ W  a r c  ~ e 9 ,  
J , 

Rivcrine Hydraulic Analysis Form Form 4 Page J of 6 



5. RESULTS (ConI'd) 

f ................................................. 
Is the  discharge value used to determine the floodway anywhere different from tha t  used to determine the 
na tu ra l  100-year flood elevations? Yes No 

If Yes, explain: . 

.. . . . . . . . . . . . . . . . . . . . . .  1 7 .  DO 100-year water surPace e leva t iok  i n c r u s e  a t  any location? 0 Yes No I 
I If yes, please attach a list o f the  localions where the increases occur, state whether or not the increasesare  located 

on the  requestor's property, and provide an explanation o r the  reason for ihe increases. 

Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6) 

1 A. The  revised water surfacc elevations Lie into those computed by the effective FIS lModel( 10-, 50-, TOO-, and.500- I 
year), downstream ofthe project a t  cross-section within feet and upstream of the 

project a t  cross section within feet. 

3 .  The  revised floodway elevations tic into those computed by the effective FIS model, dowstream of the project a t  

cross section within feet and upstredm of the project a t  cross section 

within reel. 

C. Attach protiles, a t  the same vertical and horizontal scale a s  the profiles in the cffcctive FIS report, showing 
s t ream bed and profiles of all floods studied (without cneroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data),  culverts, tributaries, corporate l imits,  and study limits. Ifchannel 
distance has  changed, the stationing should be revised for all profile sheets. 

I I). Attach a T.'loodway Ilala Table showing dala for each cross section listed in the published Floodway Outa'rable in I 
C Lhc l*'lS report. 

I Frocucd LI liivcrinc /Coastal Mapping Form 

Riverine Hydraulic Analysis Form Form 4 Page 5 of 6 



FEDERAL LMtRGENCY MANAGMENT AGENCY 

WATER SIIRFACE ELEVATION CIIECK 

COMMENTS: 

h/cd Model- See Da ILq 

I. 1-100-year (natu,al)Water Surface Elevation 2-Entraatl,ment (Iloodway) Water Surface Eleualian 3-Surchargevalue I 
Include all cross sections in the n~odels between tie-in points. Any interpolated valuer should be Indicated in parentheses. Page 6 of 6 
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a a 



FLOOOUAY DATA, UASH 1:UNNAMED WASH* 

PROFILE NO. 2 

- - - - - - - FLWOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN U l T H  U I T H W T  DIFFERENCE 
AREA VELOCITY FLWOUAY FLOMUAY 



ubiic reporting burden Tor this form is estimated Lo average 2 hours per response. The burden estimate includes 1hc 
:.r.e for revicwing instructions, searching existing aaLa sources, gathering and mainraining the needed data, and 
~ m p i e t i n g  and reviewing the form. Send comments rerarding the accuracy of the burdcn estimate and any suggestions 

Tor r ~ d u c i n g  this burden, to: Information Collections Management, Fede~a l  Emr:.$ency Xanagement Agency, 500 c 
S ~ r e e t ,  S.W.. Washington. TIC 20472; and lo the OKce of Management and HudgeL. Paperwork Reduction Project (3067- 
0!4S). Washington. DC 20503. 

+ 

~ s m m u n i t y  Name: Unmc~rpornfed h'brlcopa County /%dn Of uckenburci - 
- - .  

F!ooaing Source: wash  f 

FEMA ONLY FEDEWL EMERG~NCY MANAGiiVENT AGENCY 
BRlDGUCULVERT FORM 

Projec! Namcqdentifier: ~ c l ( e ~ ~ b u r c ~  ADMS FCD 89- 79 

PUBLIC BURUEN DlSCLOSURE NO'I'ICE . . 
O.M.3. Burden No. 3067-Old8 

Ex~ires1uly 3 I .  1994 

1. Yame of roadway, railroad, ew.: 0 . s .  ~ i ' . q h w . i z = . . . ~  -. C 3 - ‘ ~ p  
I I 

I 2 .  i.ocation oibridgdculvert  along flooding source (ir. terms oistream dismnce or cross-icc~lon identifier!: 

~ 4 a C , d q  0,110 40 \SJcifrbrl o / / s4  
3. This revision r e ~ l e c s  (cneck one o j the  jollowing): 

New bridgeiculvert not modeled in ihe F!S 

12 Mociriea bridgelcxlvert previousiy modeled in the F!S 

I N e w  analysis oibriagdcculvert prcviousiy modeied in k c  F!S 

ir-lz?lain uhy new anaiysis was perjorme& I 

2. SACXGROUND 

I 
-- 

Provide the roilowing information about Lhe structure: 

Dimension, malerial, and shape (e.g. two 10 x 5 ieet reiniorced concreic box cuiver:: three 30-foot span 6r:dge 
with ? rows oitwo 3- foot diameter circniar piers: 40-foot wide ogee shape spillway) see N '% 5 'A 

I 
3 ~ o n c r e # r  Aai c u l r ~ r l )  

Entianc: geornerry ofculverr/type ofbridge 0peningk.g. 10,"- 75 "wing walls with square lop edge, siooizg 
embanicmenls and vertical abutments) 30° - 7cs N l n q  W a  Na , h 0  , 'n/e f f o p  edqd 

V I " 

tlydraulic rnodcl uscd to analyze the structure (e.g.. FIfCC.7 wifh  spec:ui bridge rourine. WSPiIO. IIYXJ 

#EC- 2 w i t h  spec l '~ /  cr/l v e r f  rou+,he.  
I 

I l d i f i r en t  !han hydraulic analysis for the flooaingsourcc. justiiy why the hydrauiicanalysis uscd for the 
flooding source could noL anal yze the struciurets). IAlLucnflrs~~j~aficn)  

I 

Le: If a n y  i t ems  d o  no t  a p p l y  to submi t t ed  hydrau l ic  analysis.  indicate by Y / A  
O n e  form per newtrevised bridqe'culverr 

F l M A  Form 81-89E, aUG 93 BridgdCuiven Form Form 7 ? q e  : oi 6 



L ANALYSIS 

Sketch the downsueam face of the structure together wiLh the road profile. Show, a t  a minimum, Lhc muximum low 
1 

chord elevation, inver t  elevation, minimum Lop of road elevation, and ineKcclivc now widths. 
, . 

. . 

/?2217 , 
Culvert lnverf E/eV. 

I I 

tlridqe!Culverl Form Form I Page 2 of 6 

S l i e ~ z h  Lhe upstrcam Fdcc of Lhc s:ructure Lagether wilh Lqe road profile. Snow, at  a minimum, thc maximum low 
chord elevation, invert clevalion, and minimum lopof r w d  elevation. 



Anach plans of the structure ( 5 )  certified by a registered Professional Engineer. 

Culvcrt lcngh or bridge width (R) 
If3 .d- ' 

Calculated culvcrthridge area (Ill) - 2 2  

by Lhe hydraulic model, ifapplicable l 0 d . 9  f b  
% 

'rotdl culveraridge area (R2) /08. 9 3 

Btidge<ulvert Form Fotm 7 Page 3 of 6 



I Elevations Above Which Flow is Effective for Overbanks I 
I cR  Overbank 

\ 
u p s t r e a m  face (.Cz 0, 1'9 R E ? .  o 

Downstredm ~ d c e c -  T, 6. ,It) / 7 ? 8 , 2  7 

Minimum TOD of Road Elevation 

1 d t  O v e r b a d  

Upstream face /+32.0 

Downstream face /?an. 0 

100-Ycar Elevations WaterSurface 
Elevatiocs 

Upstream face /.? 33. 93 

I Downstream face 

I Oischaree 
Amount  offlow 

Righl Overbank 

Kighl Overbank 

Energy Cradicnt 
Elcvalions 

Low Flow Pressure Flow Weir Flow T o k l  Flow 

through/over - the sLructure (s) (cfs) 
146 6 3'+.t. 1 7 % ~  h i d , )  

I 
'rhc maximum depth of 

flow over the roadwaylrailroad (R.1 /,=I 3 ..................................... 
W e i r  length (R.) ........................................................ 7(r ' 

Top Widths 
Floodplain Floodway 

Upstream face 

Downstream race 

Top Widths 

Elfective Flow 
Effective and 
IneiTective Flow 

Upstream face /YO 
2/0 

Downstream race - ZJ 320 

SdguCulven  Form Form 7 ?age 4 ot 6 



lass Coeficienls 

Entrance loss coeficienl  0 , J O  

Manning's "n" value assigned to the structure(s)  0,02 0 

Friction loss coeficient through s t ructure  (s) - 

I Other loss coefficients (e.g.. bend 

I manhole, ete.) 

Total loss coeficient 

Weir coeflicient 

Pier coeficient  

Conkaction loss coeficient 

Expansion loss coeflicienl 

~- ~ ~ - -  

4. SEDIMEHT TRANSPORT CONSIDERATIONS 

1. A. Is :here any indication from historical records L h a ~  sediment  t ranspar t  iirr!udingscour a n d  drposition) can 
............................. d e c t  the 100-year water surface elevations? a Yes No 

B Based on the conditions (such a s  gcomorphology, uegelaliue cover a n d  developm?nl oflhe w a l e r s h r d a n d  slream ! bed. a n d  brn.4 conditiond, is there a w k n t i a l  for debris  a n d  sediment ~ r a n s p r t ( i n c 1 u d i n g  scour  e n d  

i 
- 

deposilion) to affect the 100-year wa te r  surrace elevations andlor conveyance capacity through the 
bridgdculvert? ....................................................... Yes 0 NO 

. If the answer Lo either I A  or I B  is yes: 
A. What  is the estimated sediment(hed marerial)  load? 

I c:'s (aftach gradafion curve) 

Explain meihod used to estimate thc sediment  t ranspor t  and thc depth orscour andlor 

deposition NA " Sedt1rner7 f +rcfn s porf  n o +  ~ ~ l ? s , ' c / s ~ c  ?/ 

ln o n a  I VS/S. 
/ 

I B. Will sedimcntaccumulatc anywhere through thc bridgc/culvcrt?O Yes 0 No 

If yes, explain the impact on the conveyance capacity through t h e  

brid~e!culverl? 

1 
5 . R O O O W A Y  ANALYSIS 

I 1 
1 Ex >Idin method orbridge encroachmcnl 

!nodway  run1 t :  T o p  e n ~ ~ ~ o ~ k m e h f  /$ ~ l c e c /  v ~ h e r ~  encroac / ! -  

m e n f  ~ f t ~ t t o r , ~  a r c  drf,ned by ET C;,e, s T E t J C i ,  E T L ~ J C R ) ;  for +her  

j / or ,  4;frA.J i $2 { e  ELLGA ~LIEPJ e p i p c ~ ) e c  

L I 
BridgelCulveR Form Foam 7 ?age 5 016 



S. FLOODWAY ANALYSIS (Cont'd] 

Comments (explain any unusual situalionr): I 

Attach analysis. 

8ridquCuivefl Farm Form 7 Page 6 oi 6 



............................................ 
* HEC-2 UATER SURFACE PROFILES * 
* * 

.,. ,.-.. -.-.-, . . ~ y  1 9 9 1  * 

R U N  A T E  18AUG92 T I M E  10:52:24 : 

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,  CALI  FORNlA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 



PAGE 1 

THIS RUN EXECUTED 18AUG92 10:52:24 
....................................... 
HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; May 1991 
..................................... 

TI WICKENBURG ADMS: MARICOPA CWNTY - CONTRACT FCDMC 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN\LW JN 1197-02 
T3 WASH I :UNNAMED WASH#4 (U16F) 

J1 ICHECK INQ NINV lDlR STRT METRIC HVlNS O USEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU C H N l M  ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2 1795 1795 
NC .045 .07 .035 .I .3 

HASSAYAMPA RIVER FIS SECTION 46.76 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE W I T H  WASH I - UNNAMED WASH # 4, AN EAST TRIBUTARY 
I O N  COINCIDENT WITH 100 YEAR DISCHARGE IN HASSAYAMPA 

X1 46.76 16 1548.8 1600.4 
GR 1930.1 1000.0 1930.1 1027.0 1917.3 1145.6 1916.2 1337.1 1912.9 
GR 1909.2 1572.2 1909.2 1600.4 1909.2 1632.2 1910.3 1656.9 1910.7 
GR 1916.9 1800.1 1917.4 1815.1 1958.0 1840.5 1962.6 1932.1 2011.8 
GR 2013.3 2022.7 

NC .070 .070 .a20 .6 .8 
ET 9.1 982. 

DOWNSTREAM BRIDGE SECTION (3 - l l 'X  5'X 113.5' CBC'S) 
1' - 2' SEDIMENT ON BOTTOn 

X1 0.110 9 982.4 1017.5 300 75 0 575 
X3 10 1931.8 1933.5 
GR 1933.2 963.5 1928.27 982.4 1922.3 982.5 1922.3 988 1922.7 
GR 1923.8 1012 1923.8 1017.5 1928.27 1017.6 1933.2 1036.6 

ET 9.11 944. 
SC 3.02 0.40 2.9 0 3.3 11 113.5 8.1 1924.8 

UPSTREAM BRIDGE SECTION 





NC ,070 .070 .040 .6 .8 

ET 7.1 9.1 960 

STRUCTURE LOCATED ON RIGHT OVERBANK 

ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLDODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

USEL AN0 THE TOPOGRAPHY. 

X I  0.141 17 967 1000 20 50 37 
GR 1944.1 849. 1941.2 858. 1933.5 872. 1930.2 
GR 1930.3 945. 1929.4 967; 1925.6 981. 1925.9 
GR 1926.9 1009. 1928.9 1023. 1929.5 1035. 1929.0 
GR 1931.7 1130. 1944.0 1151. 

ET 7.1 9.1 960 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, F L ~ P L A I N  L I M I T S  ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

X I  0.506 18 979 1007 315 315 317 
GR 1988.0 840. 1980.1 852. 1973.5 873. 1972.8 
GR 1972.1 917. 1972.4 925. 1972.4 927. 1973.2 
GR 1971.0 979. 1970.2 987. 1969.5 996. 1969.7 
GR 1971.7 1012. 1971.8 1026. 1988.0 1060. 

PAGE 2 
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SECNO DEPTH CUSEL CRlUS USELK EC HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL T UA 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 

CCHV= .I00 CEHV= .300 
*SECNO 46.760 

HASSAYAMPA RIVER FIS SECTION 46.76 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE UlTH UASH I - UNNAMED UASH # 4, AN EAST TRIBUTARY 
NON COINCIDENT UlTH 100 YEAR DISCHARGE IN HASSAYAMPA 

46.760 4.03 1913.23 1911.72 1913.23 1913.43 .20 .OO .OO 1912.90 
1795.0 1.8 783.5 1009.7 3.5 164.7 432.4 .O .O 1909.20 

.OO .52 4.76 2.34 .045 .035 .070 .OOO 1909.20 1527.63 
.002693 0. 0. 0. 0 13 0 .OO 226.30 1753.93 

FLOW OISTRlBUTlON FOR SECNO= 46.76 CUSEL= 1913.23 

STA= 1528. 1549. 1600. 1632. 1657. 1722. 1754. 
PER P= .I 43.6 19.9 12.1 21.3 2.9 a AREA- 3.5 164.7 128.2 86.0 178.0 40.3 

VEL- .5 4.8 2 . 8  2.5 2.2 1.3 
DEPTH- .2 3.2 4.0 3.5 2.7 1.3 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1931.80 ELREA= 1933.50 

DOWNSTREAM BRIDGE SECTION (3 - l l 'X  5'X 113.5' CBCfS) 
1' - 2' SEDIMENT ON BOTTOM 

.I10 4.94 1927.24 1927.24 .00 1929.43 2.19 2.10 1.59 1928.27 
1795.0 .O 1795.0 .O .O 151.2 .O 5.8 2.0 1923.80 

.01 .OO 11.87 .OO .OOO .020 .OOO .OOO 1922.30 982.42 
.004335 300. 575. 750. 0 I I 0 .OO 35.08 1017.50 

PAGE 5 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROQ VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDS1 

FLOU DISTRIBUTION FOR SECNO= .11 CUSEL= 1927.24 

STA= 982. 1018. 
PER Q= 100.0 
AREA- 151.2 
VEL- 11.9 

DEPTH= 4.3 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .020 .40 2.90 .OO 3.30 11.00 113.50 8 1 1924.80 1922.70 

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

5130, EGIC= 1937.90..MAY BE TOO LARGE I F  INLET CONTROLS. 
*SECNO .I34 

, 20 TRIALS OF WEIR NOT ENWGH; POSSIBLY INVALID 
QWElR + QCULV = 2012. DOES NOT EQUAL ACTUAL Q = 1795. 

SPECIAL CULVERT INLET CONTROL + WEIR FLOU, EG = 1933.85 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CWVEYANCE CHANGE WTSIDE OF ACCEPTRBLE RANGE, KRATIO = 3.11 

SPECIAL CULVERT 

EGlC EGOC H4 PUEIR PCULV VCH ACULV ELTRD UEIRLN 
1937.90 1937.22 4.42 607. 1405. 5.757 108.9 1933.90 193. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1932.00 ELREA= 1934.60 

UPSTREAM BRIDGE SECTION 
.I34 8.44 1933.44 .DO .OO 1933.85 .61 4.42 .OO 1926.00 

1795.0 366.7 1428.3 .O 373.7 248.1 .O 6.8 2.2 1929.00 
.02 .98 5.76 .OO .070 .020 .OOO .OOO 1925.00 849.77 

.000448 114. 114. 114. 2 0 0 .OO 167.23 1017.00 

DISTRIBUTION FOR SECNO= .I3 CUSEL= 1933.44 



SECNO DEPTH CUSEL CRIUS USELK EG .. HV HL OLOSS L-BANK ELEV 
 LOB OCH OROB 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 

STA= 850. 857. 866. 880. 897. 944. 966. 982. 1017. 
PER 0- .I .8 2.3 2.8 4.2 3.0 7.3 79.6 
AREA= 5.2 19.3 43.3 52.6 100.8 60.4 91.9 248.1 
VEL= .4 .7 1 .O 1 .O .7 .9 1.4 5.8 

DEPTH- .7 2.1 3.1 3.1 2.1 2.7 5.7 7.1 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .56 

3470 ENCROACHMENT STATIONS. 960.0 1040.0 TYPE= 1 TARGET= 80.000 
STRUCTURE LOCATED ON R I G H T  OVERBANK 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.I41 8.03 1933.63 1930.35 .OO 1933.94 .31 .03 .06 1929.40 
1795.0 43.8 1211.8 539.4 28.6 234.8 218.0 7.2 2.3 1926.20 

1.53 5.16 2.47 .070 .040 .070 .OOO 1925.60 960.00 
20. 37. 50. 2 11 0 .OO 80.00 1040.00 

FLOW DISTRIBUTION FOR SECNO= . I4  CUSEL= 1933.63 

STA= 960. 967. 1000. 1009. 1023. 1035. 1040. 
PER O= 2.4 67.5 10.5 11.5 6.4 1.6 
AREA= 28.6 234.8 63.8 80.3 53.2 20.8 
VEL= 1.5 5.2 3.0 2.6 2.2 1.4 

DEPTH= 4.1 7.1 7.1 5.7 4.4 4.2 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.225 4.07 1939.97 1939.97 .OO 1940.94 .97 1.37 .20 1937.40 
1795.0 117.7 1480.4 196.8 57.9 171.4 73.5 11.3 3.7 1937.30 

.04 2.03 8.64 2.68 .070 .040 .070 .OOO 1935.90 910.90 
.010207 425. 444. 480. 0 8 0 .OO 183.89 1094.79 
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SECNO DEPTH CUSEL CRlUS USELK EG 0 ,  HV HL OLOSS L-BANK ELEV 
PLOB PCH ,ROB 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 TOPUID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.446 4.71 1965.87 1965.87 .OO 1967.62 1.75 5.65 .21 1961.30 
1795.0 207.1 1550.9 37.0 53.8 137.0 11.4 18.5 6.9 1961.10 

.08 3.85 11.32 3.26 .070 .040 .070 .OOO 1961.10 952.81 
.011722 465. 465. 450. 0 5 0 .OO 65.96 1018.77 

FLOW DISTRIBUTION FOR SECNO= .45 CUSEL- 1965.87 

STA- 953. 970. 985. 1014. 1019. 
PER (I= 1.3 10.3 86.4 2.1 
AREA= 12.2 41.5 137.0 11.4 
VEL= 1.8 4.4 11.3 3.3 

DEPTH= .7 2.8 4.7 2.4 

CNO .506 
7185 nrnluun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 960.0 1032.0 TYPE= 1 TARGET= 72.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.506 4.88 1974.38 1974.38 .OO 1975.97 1.59 3.93 .02 1971.00 
1795.0 136.7 1374.4 283.9 36.2 121.6 61.3 20.0 7.4 1970.10 

.09 3.77 11.31 4.64 .070 .040 .070 .OOO 1969.50 960.00 
.013131 315. 317. 315. 0 8 0 .OO 71.42 1031.42 

FLOW DISTRIBUTION FOR SECNO= .51 CUSEL= 1974.38 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB OCH OROB 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 

3301 HV CHANGE0 MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.529 4.64 1977.24 1977.24 .OO 1978.16 .93 1.38 .07 1972.70 
1750.0 102.8 914.4 732.9 28.8 89.5 225.1 20.8 7.7 1973.20 

.09 3.57 10.21 3.26 .070 .040 .070 .OOO 1972.60 973.30 

.010255 121. 121. 115. 0 12 0 .OO 160.95 1134.25 

FLOU DISTRIBUTION FOR SECNO= .53 CUSEL= 1977.24 

STA= 973. 986. 1006. 1017. 1029. 1054. 1058. 1080. 1093. 1109. 1130. 1134. 
PER 0- 5.9 52.2 8.5 5.0 10.1 1.2 5.5 3.1 3.4 4.7 .3 
AREA= 28.8 89.5 33.4 25.0 50.9 6.9 33.8 19.3 22.2 30.2 3.3 

VEL= 3.6 10.2 4.5 3.5 3.5 3.1 2.9 2.8 2.7 2.7 1.7 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.597 3.53 1984.03 1984.03 .OO 1984.63 .60 4.03 .03 1981.20 
1750.0 12.4 698.5 1039.2 4.6 77.7 310.7 23.5 9.2 1982.50 

. I1  2.67 8.98 3.34 .070 ,040 .070 .OOO 1980.50 980.72 
.014406 360. 359. 310. 0 14 0 .OO 264.03 1244.75 

FLOW DISTRIBUTION FOR SECNO. .60 CUSEL- 1984.03 

STA= 981. 984. 1011. 1044. 1088. 1104. 1124. 1140. 1181. 1205. 1230. 1245. 
PER a= .7 39.9 3.3 3.2 3.7 10.2 6.4 12.7 9.1 9.0 1.7 
AREA= 4.6 77.7 25.9 29.1 21.2 42.5 29.2 64.6 42.6 43.1 12.4 
VEL= 2.7 9.0 2.2 1.9 3.1 4.2 3.8 3.5 3.7 3.7 2.4 

DEPTH= 1.4 2.9 .8 .7 1.3 2.1 1.8 1.6 1.8 1.7 .8 

"SECNO .663 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.663 3.44 1991.94 1991.94 .OO 1992.88 .93 4.76 . I0 1989.00 

1750.0 693.9 1048.0 8.1 189.5 109.7 3.4 26.1 10.8 1989.20 

. I2 3.66 9.55 2.37 .070 .040 .070 ,000 1988.50 866.63 

.013875 340. 348. 315. 0 8 0 .OO 151.86 1018.50 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOE ACH AROB VOL T UA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDS1 

FLOW DISTRIBUTION FOR SECNO- .66 CUSEL= 1991.94 

STA= 867. 871. 892. 914. 936. 944. 954. 982. 1016. 1018. 
PER P= .2 3.2 5.8 8.7 2.4 2.8 16.5 59.9 .5 

AREA= 2.3 21.9 31.8 40.6 12.4 14.9 65.7 109.7 3.4 

VEL= 1.6 2.6 3.2 3.8 3.3 3.3 4.4 9.6 2.4 
DEPTH= .5 1.0 1.4 1.8 1.5 1.5 2.3 3.2 1.4 

*SECNO .741 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.741 4.12 2000.92 2000.92 .OO 2001.97 1.05 5.64 .04 1998.30 
1750.0 17.2 1157.9 574.9 6.3 118.3 157.0 28.8 12.1 1998.70 

. I3 2.73 9.78 3.66 .070 .040 .070 .OOO 1996.80 976.18 
.013770 360. 412. 450. 0 11 0 .OO 130.06 1106.24 

FLOU DISTRIBUTION FOR SECNO= .74 CUSEL= 2000.92 

*SECNO .845 
7185 MlNIHUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.845 3.78 2014.38 2014.38 .OO 2015.39 1.02 6.79 .OO 2011.90 
1684.0 313.4 1347.3 23.3 114.3 150.7 8.1 32.2 13.8 2010.70 

.I5 2.74 8.94 2.87 .070 .040 .070 .OOO 2010.60 881.01 
.011559 610. 549. 450. 0 11 0 .OO 142.40 1023.41 

FLOU DISTRIBUTION FOR SECNO= .85 CUSEL- 2014.38 

STA= 881. 883. 904. 929. 949. 974. 1019. 1023. 
PER P= .I 4.3 3.2 2.2 8.8 80.0 1.4 

AREA= 1.3 26.8 24.4 17.5 44.4 150.7 8.1 
VEL= 1.5 2.7 2.2 2.1 3.3 8.9 2.9 

DEPTH- .6 1.3 1 .O .9 1.8 3.3 1.8 
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SECNO DEPTH CUSEL CRlUS USELK 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 UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

*SECNO .949 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.949 3.33 2025.43 2025.43 .OO 2026.88 1.45 7.46 . I3  2022.90 
1684.0 16.8 1430.9 236.3 5.8 139.1 47.0 35.1 15.0 2022.40 

. I 7  2.92 10.28 5.02 , .070 .040 .070 .OOO 2022.10 957.45 
.016523 480. 549. 570. 0 11 0 .OO 68.25 1025.70 

FLOU DISTRIBUTION FOR SECNO= .95 CUSEL= 2025.43 

STA= 957. 962. 1006. 1014. 1024. 1026. 
PER Q= 1.0 85.0 7.8 6.1 .2 
AREA= 5.8 139.1 23.4 22.3 1.4 
VEL= 2.9 10.3 5.6 4.6 1.9 

DEPTH= 1.3 3.2 2.9 2.2 .8 

'SECNO 1.058 
7185 MINIMUM SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUMED 
1.058 3.31 2040.11 . 2040.11 .DO 2041.41 1.30 9.83 .02 2037.40 

1684.0 358.0 1323.4 2.5 73.2 132.2 1.3 37.7 16.0 2038.80 
. I9  4.89 10.01 1.90 .070 .040 .070 .OOO 2036.80 956.30 

.017841 550. 576. 570. 0 5 0 .OO 80.71 1037.01 

FLOU DISTRIBUTION FOR SECNO= 1.06 CUSEL- 2040.11 

STA= 956. 958. 989. 1035. 1037. 
PER a= .2 21.1 78.6 .I 
AREA- 1.6 71.6 132.2 1.3 
VEL= 2.1 5.0 10.0 1.9 

DEPTH= 1 .O 2.3 2.9 .7 

*SECNO 1 .I53 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.153 3.76 2050.16 2050.16 .OD 2051.54 1.37 9.13 .02 2046.70 
1684.0 636.8 866.3 180.9 110.2 72.8 34.4 40.2 16.9 2046.50 

.20 5.78 11.91 5.27 .070 .040 .070 .OOO 2046.40 947.93 
.018364 510. 502. 502. 0 8 0 .OO 77.33 1025.26 
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SECNO DEPTH CUSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH 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 ICON1 CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO- 1.15 CWSEL= 2050.16 

STA= 948. 965. 990. 1010. 1021. 1025. 
PER P= 6.4 31.4 51.4 10.1 .6 

AREA= 27.4 82.8 72.8 30.4 4.0 
VEL- 3.9 6.4 11.9 5.9 2.6 

DEPTH= 1.6 3.3 3.6 2.8 .9 

*SECNO 1.250 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.250 3.91 2061.21 2061.21 .OO 2062.84 1.63 9.39 .08 2057.50 
1684.0 560.0 994.0 130.0 87.7 80.7 26.2 42.6 17.7 2057.70 

.22 6.38 12.32 4.96 .070 .040 .070 .OOO 2057.30 951.51 
.a18335 512. 512. 512. 0 8 0 .OO 61.66 1013.18 

FLOW DISTRIBUTION FOR SECNO= 1.25 CUSEL= 2061.21 

"SECNO 1.344 
1.344 3.21 2070.51 2070.46 .OO 2071.75 1.24 8.87 .04 2067.80 

1684.0 378.5 1304.5 1 .O 76.7 133.0 .7 44.9 18.6 2069.40 

.23 4.93 9.81 1.53 .070 .040 .070 .OOO 2067.30 935.04 
.017037 520. 496. 480. 2 15 0 .OO 82.17 1017.21 

FLOW DISTRIBUTION FOR SECNO- 1.34 CWSEL= 2070.51 

STA= 935. 937. 956. 970. 1016. 1017. 
PER a= .O 8.8 13.7 77.5 .I 
AREA= .6 35.4 40.8 133.0 .7 
VEL= 1.2 4.2 5.6 9.8 1.5 

DEPTH= .3 1.9 2.9 2.9 .6 
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a FLWDUAY DETERMINATION 

T3 WASH 1:UNNAMED UASH #4 

J1 ICHECK I N 9  N I N V  I D l R  STRT METRIC HVlNS Q USEL F a  

0 3 0 0 0 0 0 0 1 9 1 3 . 2 3  0 

J2 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 CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB PCH QROB 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 TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

0 

CCHV- .I00 CEHV= .300 
*SECNO 46.760 

HASSAYAMPA RIVER F I S  SECTION 46.76 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE U I T H  MASH I - UNNAMED MASH # 4, AN EAST TRIBUTARY 

NON COINCIDENT U I T H  100 YEAR DISCHARGE I N  HASSAYAMPA 

46.760 4.03 1913.23 1911.72 1913.23 1913.43 .20 .OO .OO 1912.90 
1795.0 1.8 783.5 1009.7 3.5 164.7 432.4 .O .O 1909.20 

.OO .52 4.76 2.34 .045 .035 .070 .OOO 1909.20 1527.63 
,002693 0. 0. 0. 0 13 0 .OO 226.30 1753.93 

91 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= 982.0 1018.0 TYPE= 1 TARGET- 36.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1931.80 ELREA. 1933.50 

DOUUSTREAM BRIDGE SECTION (3-11'X 5'X 113.5' CBC'S) 

1' - 2' SEDIMENT ON BOTTOM 

.llO 4.94 1927.24 1927.24 1927.24 1929.43 2.19 2.10 1.59 1928.27 
1795.0 .O 1795.0 .O .O 151.2 .O 5.8 2.0 1923.80 

.01 .DO 11.87 .OO .OOO .020 .OOO .OOO 1922.30 982.42 
.004335 300. 575. 750. 0 1 1  0 .OO 35.08 1017.50 

SPECIAL CULVERT 

CUNV SPAN SC CUNO ENTLC COFQ RDLEN R I S E  CULVLN CHRT SCL ELCHU ELCHD 

3 .020 ' .40 2.90 .OO 3.30 11.00 113.50 8 1 1924.80 1922.70 

CHART 8 - BOX CULVERT U I T H  FLARED UINGUALLS: NO I N L E T  TOP EDGE BEVEL 

SCALE 1 - UINGUALLS FLARED 30 TO 75 DEGREES 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PLOB PCH PROB ALOB 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 

5130, EGICZ 1937.90..MAY BE TW LARGE I F  INLET CONTROLS. 
*SECNO .I34 
BTCARO, BRIDGE STENCL= 944.00 STENCR= 1018.00 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1934.42 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 3.14 

SPECIAL CULVERT 

EGlC EGOC H4 WEIR PCULV VCH ACULV ELTRD UEIRLN 
1937.90 1937.22 4.99 344. 1466. 5.962 108.9 1933.90 74. 

3470 ENCROACHMENT STATIONS. 944.0 1018.0 TYPE= 1 TARGET= 74.000 

OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1932.00 ELREA= 1934.60 

UPSTREAM BRIDGE SECTION 
.I34 8.93 1933.93 .OO 1933.44 1934.42 .49 4.99 .OO 1926.00 

1795.0 213.5 1581.5 .O 171.0 265.3 .O 6.6 2.1 1929.00 
.02 1.25 5.96 .OO .070 .020 .OOO .OOO 1925.00 944.00 

.000440 114. 114. 114. 2 0 0 .OO 73.00 1017.00 

CCHV= .600 CEHV= .800 

'SECNO .I41 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = .66 

3470 ENCROACHMENT STATIONS- 960.0 1040.0 TYPE= 1 TARGET- 80.000 
STRUCTURE LOCATED ON R I G H T  OVERBANK 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.I41 8.74 1934.34 1930.33 1933.63 1934.59 .?.5 .02 . I5 1929.40 
1795.0 46.2 1196.4 552.4 33.6 258.3 246.5 7.0 2.2 1926.20 

.02 1.37 4.63 2.24 .070 .040 .070 .OOO 1925.60 960.00 
.001022 20. 37. 50. 2 11 0 .OO 80.00 1040.00 
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SECNO DEPTH CUSEL CRIUS USELK EG .. HV HL OLOSS L-BANK ELEV 
 LOB QCH QROB ALOB 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 TOPUID ENDST 

CCHV= .I00 CEHV- .300 
'SECNO .225 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 972.0 1051.0 TYPE= 1 TARGET= 79.000 
.225 3.89 1939.79 1939.79 1939.97 1941.19 1.40 1.15 .35 1937.40 

1795.0 23.3 1615.5 156.2 7.7 162.6 43.4 10.9 3.0 1937.30 
.04 3.03 9.94 3.60 .070 .040 .070 .OD0 1935.90 972.00 

.014498 425. 444. 480. 0 14 0 .OO 79.00 1051.00 

*SECNO .320 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

0 ENCROACHMENT STATIONS- @ .320 
979.0 1082.0 TYPE= 1 TARGET= 103.000 

3.81 1950.91 1950.91 1950.90 1952.14 1.23 7.29 .02 1947.10 
1795.0 20.6 1195.2 579.2 6.8 114.2 134.3 13.6 4.0 1948.50 

.05 3.05 10.46 4.31 .070 .040 .070 .OD0 1947.10 979.46 
.014595 502. 502. 498. 0 8 0 .OO 102.00 1081.46 

*SECNO .358 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 942.0 1077.0 TYPE- 1 TARGET= 135.000 
.358 4.79 1955.49 1955.49 1955.49 1956.54 1.05 2.57 .02 1950.70 

1795.0 488.6 733.2 573.2 114.4 61.9 137.4 14.8 4.5 1951.00 
.06 4.27 11.84 4.17 .070 .040 .070 .OOO 1950.70 942.80 

.012700 210. 201. 160. 0 11 0 .OO 133.30 1076.10 

'SECNO .446 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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a SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB 4CH OROB ALDB 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 

3470 ENCROACHMENT STATIONS. 952.0 1019.0 TYPE= 1 TARGET= 67.000 
.446 4.77 1965.87 1965.87 1965.87 1967.62 1.75 5.64 .21 1961.30 

1795.0 207.1 1550.9 37.0 53.8 137.0 11.4 17.6 5.6 1961.10 
.07 3.85 11.32 3.26 .070 .040 .070 .OOO 1961.10 952.81 

.011720 465. 465. 450. 0 5 0 .OO 65.96 1018.77 

*SECNO .506 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 960.0 1032.0 TYPE= 1 TARGET. 72.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOOOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.506 4.88 1974.38 1974.38 1974.38 1975.97 1.59 3.92 .02 1971.00 
1795.0 136.7 1374.4 284.0 36.2 121.6 61.3 19.1 6.1 1970.10 

.08 3.77 11.31 4.64 .070 .040 ,070 .OD0 1969.50 960.00 
.013130 315. 317. 315. 0 8 0 .OO 71.42 1031.42 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1135.0 TYPE= 1 TARGET= 162.000 
.529 4.60 1977.20 1977.20 1977.24 1978.16 .96 1.41 .06 1972.70 

1750.0 102.8 921.9 725.2 28.4 88.8 220.6 19.8 6.4 1973.20 
.09 3.62 10.38 3.29 .070 .040 .070 .OOO 1972.60 973.39 

.010702 121. 121. 115. 0 11 0 .OO 160.76 1134.15 

*SECNO .597 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 980.0 1245.0 TYPE= 1 TARGET= 265.000 
.597 3.53 1984.03 1984.03 1984.03 1984.63 .60 4.12 .04 1981.20 

1750.0 12.4 698.2 1039.5 4.6 77.8 311.0 22.6 7.9 1982.50 
.10 2.66 8.98 3.34 .070 .040 .070 .OOO 1980.50 980.72 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB PCH 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 TOPUID ENOST 

*SECNO .663 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 866.0 1019.0 TYPE= 1 TARGET= 153.000 
.663 3.44 1991.94 1991.94 ,1991.94 1992.88 .93 4.75 .10 1989.00 

1750.0 693.7 1048.1 8.1 189.4 109.7 3.4 25.2 9.5 1989.20 
. I2  3.66 9.56 2.37 .070 .040 .070 .OOO 1988.50 866.64 

.013894 340. 348. 315. 0 8 0 .OO 151.86 1018.49 

*SECNO .741 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.0 1107.0 TYPE= 1 TARGET= 131 .OOO 

.741 4.12 2000.92 2000.92 2000.92 2001.97 1.05 5.64 .04 1998.30 
1750.0 17.2 1157.8 575.0 6.3 118.4 157.1 27.9 10.8 1998.70 

. I3 2.73 9.78 3.66 .070 .040 .070 .OOO 1996.80 976.18 

*SECNO .845 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 881.0 1024.0 TYPE= 1 TARGET= 143.000 
.845 3.78 2014.38 2014.38 2014.38 2015.39 1.02 6.78 .OO 2011.90 

1684.0 313.6 1347.2 23.3 114.4 150.8 8.1 31.3 12.5 2010.70 
.15 2.74 8.94 2.87 .070 .040 .070 .OOO 2010.60 881.01 

.011548 610. 549. 450. 0 11 0 .OO 142.40 1023.41 

*SECNO .949 
7185 HINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 957.0 1026.0 TYPE= 1 TARGET= 69.000 
.949 3.32 2025.42 2025.42 2025.43 2026.88 1.45 7.46 .13 2022.90 

1684.0 16.8 1431.0 236.3 5.7 139.1 47.0 34.2 13.7 2022.40 
.17 2.92 10.29 5.03 .070 .040 .070 .OOO 2022.10 957.45 

.016559 480. 549. 570. 0 11 0 .OO 68.24 1025.69 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P 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 ITRIAL IDC ICONT CORAR TOPWID ENDS1 

*SECNO 1.058 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 956.0 1038.0 TYPE= 1 TARGET= 82.000 
1.058 3.31 2040.11 2040.11 2040.11 2041.41 1.30 9.83 .02 2037.40 

1684.0 358.1 1323.4 2.5 73.2 132.3 1.3 36.8 14.7 2038.80 
.18 4.89 10.00 1.90 .070 .040 .070 .OOO 2036.80 956.30 

,017819 550. 576. 570. 0 5 0 .DO 80.71 1037.02 

*SECNO 1.153 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS* 947.0 1026.0 TYPE- 1 TARGET= 79.000 
1.153 3.76 2050.16 2050.16 2050.16 2051.54 1.37 9.12 .02 2046.70 

1684.0 636.8 866.3 180.9 110.2 72.8 34.4 39.2 15.6 2046.50 
.20 5.78 11.91 5.27 .070 .040 .070 .OOO 2046.40 947.93 

*SECNO 1.250 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 951.0 1014.0 TYPE= 1 TARGET= 63.000 
1.250 3.91 2061.21 2061.21 2061.21 2062.84 1.64 9.42 .08 2057.50 

1684.0 559.9 994.2 129.9 87.6 80.5 26.1 41.6 16.4 2057.70 
.21 6.39 12.34 4.97 .070 .040 .070 .OOO 2057.30 951.52 

.018432 512. 512. 512. 0 8 0 .OO 61.64 1013.16 

3470 ENCROACHMENT STATIONS= 935.0 1018.0 TYPE= 1 TARGET= 83.000 
1.344 3.22 2070.52 2070.46 2070.51 2071.75 1.24 8.87 .04 2067.80 

1684.0 378.7 1304.3 1.0 76.9 133.2 .7 . 44.0 17.3 2069.40 
.23 4.92 9.79 1.53 .070 .040 .070 .OOO 2067.30 935.03 

.016947 520. 496. 480. 2 15 0 .OO 82.19 1017.21 
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T H I S  RUN EXECUTED 18AUG92 10:52:30  
...................................... 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4 .6 .2 ;  Way 1 9 9 1  
..................................... 

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

SUMMARY P R I N T W T  TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN Q CUSEL CRlUS EG IO*KS VCH AREA .01K 



XLCH ELTRD ELLC 

PAGE 2 2  

ELMlN Q CUSEL CRlUS EG 1 O*KS VCH AREA .01K 
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SUMMARY PRINTOUT TABLE 1 5 0  

SECNO a CUSEL D I F U S P  D l  FUSX DIFKUS TOPUID XLCH 



SECNO Q CUSEL DIFUSP DIFUSX DIFKUS TOPUID XLCH 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- . I 1 0  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .I10 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= .I10 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . I 1 0  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= . I 3 4  PROFILE= I CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 3 4  PROFILE= 2 CONYEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 4 1  PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO- . I 4 1  PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- .225  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .225  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO. .225  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .225  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= .32D PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= . 3 2 0  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY a T l o N  sEcNo= .358  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .358  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 3 5 8  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 3 5 8  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 4 4 6  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- . 4 4 6  PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .446  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 0 6  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 5 0 6  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 5 0 6  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 5 0 6  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .529  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .529  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 2 9  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 5 2 9  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 5 9 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUME0 

CAUTION SECNO= . 5 9 7  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 5 9 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 5 9 7  PROFILE. 2 M l N l M U n  S P E C I F I C  ENERGY 

I O N  SECNO= .663 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .663 PROFILE* 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .663 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .663 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 



.741 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .741 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .741  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .741  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .845 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .845 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .845  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .845 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 9 4 9  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .949  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 9 4 9  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 9 4 9  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.058 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.058 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.058 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .058  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.153 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.153 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.153 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.153 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

I O N  SECNO= 1 .250  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .250  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .250  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .250  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 
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FLWOUAY DATA, WASH 1:UNNAMED U A S H W  

PROFILE NO. 2 

. - . - - - - FLWOUAY - - - - - - -  UATER SURFACE ELEVATION 

STATION U I D T H  SECTION MEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY F L W U A Y  FLMH)UAY 
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<<<<<< WS ELEV. & BED ELEV. vs  DISTANCE(^^) 
Profile No. 1 - . -  

Profile No. 2 

(FN=WASHI.O) 

2071.8 

.34 .67 1 .O1 

D i s t a n c e  



<<<<<< Cross Section: 46.76: (FN = WASHI.0) 

Manning-n's: n-lob = .045 n-ch = .035 n-rob = .07 

2090 

1300 1700 21 00 

S T A T I O N  



<<<<<< Cross Section: .I 1: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 

990 1030 1070 1110 

S T A T I O N  



<<<<<< Cross Section: .I 34: (FN = WASHI.0) 
Q l =  1795 WSl= 1933.44 
Q2= 1795 WS2= 1933.93 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 SPECIAL CULVERT 
1943 

905 1005 11 05 1205 

S T A T I O N  



<<<<<< Cross  Sec t ion :  . I  41: (FN = WASHI.0) 
Q1= 1795 WS1= 1933.63 
Q2= 1795 WS2= 1934.34 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
1949 

91 5 1015 11 15 

S T A T I O N  



<<<<<< Cross Section: .225: (FN = WASHl.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion: .32: (FN = WASHI.0) 
Q1= 1795 WS1= 1950.9 - 

Q2= 1795 WS2= 1950.91 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .358: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 



<<<<<< Cross Section: .446: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

925 1025 1125 

S T A T I O N  



<<<<<< Cross Sect ion: .506: (FN = WASHI.0) 
Q l =  1795 WSl= 1974.38 
Q2= 1795 WS2= 1974.38 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .529: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 



<<<<<< Cross Section: .597: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
08-18-1992 



<<<<<< Cross Sect ion: .663: (FN = WASHI.0) 
Q1= 1750 WS1= 1991.94 
Q2= 1750 WS2= 1991.94 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

905 1005 11 05 1205 

S T A T I O N  



<<<<<< Cross Section: .741: (FN = WASHI.0) 
Ql= 1750 WSl= 2000.92 
Q2= 1750 WS2= 2000.92 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

925 1025 11 25 1225 

S T A T I O N  



<<<<<< Cross Section: .845: (FN = WASHI.0) 
Q l =  1684 WSl= 2014.38 
Q2= 1684 WS2= 2014.38 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
08-18-1992 



<<<<<< Cross Sect ion: .949: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
2046 

925 1025 11 25 

S T A T I O N  



<<<<<< Cross Section: 1.058: (FN = WASHI.O) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1 . I  53: (FN = WASHI.0) 
Q1= 1684 WS1= 2050.16 
Q2= 1684 WS2= 2050.16 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

2065 

925 1025 11 25 

S T A T I O N  



<<<<<< Cross Sect ion: 1.25: (FN = WASHI.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  
08-18-1992 



<<<<<< Cross Section: 1.344: (FN = WASHI.O) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

2110 

925 1025 11 25 

S T A T I O N  
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I FEDEML EMERGENCY MANAGEMENT AGENCY 0 M B BurdenNo 3067-0148 
HYDROLOGIC ANALYSIS FORM Exp#rer July3 1.  1994 I 

P U B L I C  BURDEN D I S C L O S U R E  NOTICE 

blic reporting buidcn for t h i s  form is  estinlated to average 3.67 hours per r e s p n s e .  The burden es t imatc  includes the 
time for reviewing instructions,  searching existing da la  sources, gathering and maintaining t h e  necded d a t a ,  
completing and reviewing the  form. Send commenls regarding the accuracy o f t h e  burden estimate a n d  any  suggestions 
Tor reducing th i s  burden, lo: Information Colleclions Management,  Federal Emergency Management  Agency, 500 C 
StreeL, S.W., Washington, DC 20472; and lo the  OIfice of Management and Budget, Paperwork Reduction Project (3067- 

Community Name: kvq. 
I ' 4 

, . *"%. -ii. -- 
Flooding Source: :, , / /,,;. ,,,,,, .; ; ,. ,-,.- ' , " - .-- * , . " / , . .  " -, - .  

tOrrp{otn~ fureachfkding ruureel 
. (4) 

Project Name/Identilier: ~ / ~ c K E * ~ ~ ! I ; J %  A 4  MS FCO R?- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

C) Approximate study s t r e a m  (Zone A1 
Dekiiled study s t ream (briefly explain methodology) 

2. REASON FOR NEW HYDROLOGlC ANALYSIS 

existing analysis  
0 Improved dab. (see dala revision on page 31 

i, Changed physical conditions of watershed (explain) 

Alternative methodology Gustify why the reuised model is better than modrl used in the effectiueFIS) I 
I O Evaluation ofproposed conditions (CLOMRs only1 (explain) I 

@ Other  do e~/ftrk~ ~ n . i l ~ ~ k  O P  C i f l ~ / ~ ~ k  /3e; k , ~ d & d  
pe Cle C+ ex ;& i~c  ~ n e c i . & n ~  

I If a computer p rogradmode l  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. I 
Only t h e  100-year recurrence interval need be included for SFHAs designated a s  Zone A. 

3. APPROVALOF ANALYSIS 
- 

@ Approval of hydrologic analysis,  including the result ingpeak dischar e value (s) has been provided by the  
appropriate local. s ta te ,or  Federal Agency. (i e,F/oo,J ?nn%of D ; ~ r , 2 +  d p h r , c w z  Q D ~ ~ + ~  

1 
Attach evidence ofapprovdl. 
Approval of the hydrologic analysis i s  not required by any  local. Slate, or  Federal Agency 

F C M A  Form 81.898.  AVG93 Hydfologk Analysis Form Form 3 Page 1 of 7 



Is ihe  new hydrologic analysis being developed solely lo revise the flow values prcacnted in the F1Sfi.r. no c h n g e d  
hydraulic conditions)? 0 Yes @ No 

Iryes,does the 100-year water surface elevation change by 1.0fwLor more? Yes 0 No 

FEMA does no1 normally revise NFlP maps solcly due Lo insignilicanl flow chdnges where changcs in 100-year waler 
surface elevation a re  less Lhan 1.0 foot. - 

4. REVIEW OF RESULTS 

-. 
Stream: c . ~ v +  /n6u$zry (%) 

Comparison of 100-year Discharges 

Location: Drainagc area  FIS fcrs) : Revised (cfs) : 
(Sq mi., 

u s  GO-89 0.42 - 485 

Note: When revised discharges are not significantly different than FISdischarges, PEMA may require a 
codidence limits analysison a t tachment  D a t a  later date  lo comple~e Lhe review. 

As is often the ease with revision requests, only a portion of a stream may aclually be revised o r  be anected by a 
revision. Thererore, transition lo the unrevised portion is important Lo maintain h e  continuity of the study. NFlP 
regulations s t i p u l a k  that such a transition m u s t  be assured. What is the transition from the proposed d i x h a r g e s  to the  
effective discharges? I'lease explain how the transition was made fatfach s e p r a k  sheet irnecesscry) 

. 

< 

0 

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

Hydrologic Analysis folm Foxrn3 Page 1 of 7 



5. HISTORICAL FLOODING INFORMATION 

Is historical d a b  available for the flooding source? [7 Yes @ No 
If yes, provide the  following: 

l a a t i o n  aloAg flooding source: 
I 

I >faximum peak discharge: c fs I 
I Second highest peak discharge: c TS I 1 Source of information: I 
1 I 

6 GAGE RECORD INFORMATION 

r 
Location of nearest gdge lo project si te (along @ding source or similar wafershed, spectry) 
N A  

Gaging Station 
Drainage area a t  gage. mi2 

Number  ofyears ofddta.  

7. DATA RLVISION 

Please use the following table to list all the data andlor paramcters afTccted by this  requesl a n d  identify thcm a s  
new da ta  (New) or a s  revising existing data  (Revised). (//necessary, allach a separate sheel.) 

Data Parameter New Revised Data Source 

0 

Data source can be from a Federal, Stare, or local government agency, or from a private source. Some State  and 
local governments may have less strict  da ta  requirements th-an Federal agencies, in which case  the hydrologic 
da ta  may not be accepted by FEMA unless i t  isdemonstrated that the  data  give a better e s t imate  o f t h e  flood 
discharge. 

Attach documentalion corroborating each data source fi.e., cerlifird slufemcni, reporl, bibliographical reference 10 
apubl ished document). In the case of a published document or a governmcnL report, providing copies of the  cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NCW ANALYSIS 

Statistical Analysis ofGage Records (use Allachmenl A) 

Regional Regression Equations fuse Allachmenl B )  

PrecipitaliodRunolf Model (use Allachmenl C) 

0 Other  (specify, atloch backup compulalions a n d  supporting dola) 

Hydrologic Analysis Form form3 Page 3 of 7 



A T l A C H M E N T  A: STATISTICAL ANALYSIS OF GAGE RECORDS 

HA Caging  Station:- 

C a g e  l.ocaLion (latitude and longitude):- 

- -  - 

FIS: Revised: 

.... . . . . . . . . . . . . . . . . . . . . . . . . .  1. Number o fyearsofda ta  .. 

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Systematic ... 
I-listorical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Homogeneousdata 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Data adjustments 

4. Number orhigh outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l a w  outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zeroevents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Generalized skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Station skew . . . . . . . . . . . . . . . . . . .  .... .. . . . . . . . . . . . . . . .  
7. Adopted skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Y e s .  0 No a y e s  O N 0  

Yes 13 No 0 Yes Cl No 

8. Probability distribution used (justify 

illog-Pearson 111 was  not used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

Ifyes,  specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 y e s  No 

11.Comparison of results with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes O NO 

If yes, describe comparison 

'FESIA does not accept expected probability analy5es for the purpose ofreflecting flood hazard idormat ion in a 
FIS. 

I fany data  is not available, indicate by NIA. 
- -  

A n a c h  analysis including plot of flood frequency curve. 

I Hydrdogi< Analysis For Faqm 3 Page 4 of 7 



ATTACHMENT B: REGIONAL REGRESSION I Q U A l l O N S  
I 1 

Bibliographical Reference: 

NA 

( A l h h  a copy oflillepage, lable ofconlenls, andperl inedpages including ryrrolions.) 

I 2. Gaged or  ungaged stream: I 
3. Hydrologic regiods):  

Attach backup map. 

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

FIS: R e v i d :  

Yes O N o  Y s  q S o  

......................... I 6 Percent of watershed urbanization I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is the watershed controlled? q Yes q No 0 US 0 NO 

Comparison with other analyses ........................... q Yes O N O  0 Y s  0 No 

If the answer to 5,7,or  8 is yes, explain methodology in Comments. 

l f d a k  is no1 available, indicate by NIA. 

Commenls 

Attach cornpulalion and supporting maps, delineating the walershed boundary and drainage arca divii-2s. 

Hydrologic Analysds Form Form? Pagc 5 of 7 



ATTACHMENT C: PR€OPITATION,'RUNOFF MODEL 

FIS: Revised - 
1. hlethod or  model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K .  -I- 

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.8 
Date: : .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b2 Au4 86 

2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . .  ... . . . . . . . . . .  Am4 ATLAS 2. 
3.  Source of rainfall distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SC-S 'Tt.P.5 3- 

4. Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4  POURS 
5. Areal adjus tment  lo precipitation (8): . . . . . . . . . . . . . . . . . . . . .  Nw-?" fiY&o 4 - 

. . . . . . . . . . . . . . . . . . . . . . . .  6. Hydrograph development method: S - d i ? ~  H 
7 .  Loss r a t e  method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GRS~- AMPT 

... . . . . . . . . . . . . . . . . . . . . . . . .  Source ofsoils  information: - ScS 
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  3d11 ~ l ~ k ~ & ~ ~ ~ j  

8. Channel routing method: ................................ #dbi?re,4~ &DTA 

9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Y e s  O N o  O Y e s  No 

10. Basefloweonsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes 0 No u ~ c s  No 

If ycs, explain how baseflow % a s  determined: 

1 1 .  Snowmeltconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No q Yes [El No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes 0 NO a y e s  U N o  

Ifyes ,  explain how calibration was performed C ~ n ? , h j ~ d  d , k l U V S e r  & , v , 9 a f d  

LC, >..L />ASCUA&E V Dwtr?di,~ ARFA - @ U Y U ~ S  sad 

p~,,( . ,p/of i~~ , j r p p a ~ ~ A  bv - thy  F~osrJ &vitToID/&r<iC u{ /%fi(q>n C O U ~ ~ ~  
13. Fu tu re  land use condition: . . . . . . . . . . . . . . . . . . .  .. .... . . . . . .  ... .. . . . . . . . . . . . . .  YCS NO 

Ifyes,  explain why 

NOTE: FEMA policy is to base floodingon existing conditions. 
I fda ta  i s  not  available,  indicate by NIA. - 

Attach precipitationlrunoff model, hydrologic model schematic, curve number  calculations, t ime of concentration 
calculations, a n d  supponing maps, delineating the watershed boundary and drainage area divides. 

Hydlologic analysis form form3 Paqc6ot7 



ATTACHMENT D: CONFIOENCE LIMITS EVALUATlON 

earn - & FLOW/ ? F C O ~ / ~ , C .  

I Select one location for Confidence 1,imits Evaluation (describe localion): 

Discharges for selecled location: 

Exceedance Probability F I S  

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

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

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

0 2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs 

Kevised 

- cfs 

cfs 

c rs 

cfs 

1% (100-year) Flood Cofidence Intervals 

90% Confidence Interval: 5% limit  cfs 

95% l imit  cfs 

25% limit c is  

75% limit cfs 

I r t h e  value o f t h e  100-year frequency flood in t h e  
F I S  is  beyond the  50% confidence interval but 
within the 90% confidence interval,  does the IOO-year 
water  surface elevation change by 1.0 foot or more? Yes No 

An example of confidence l imits analysis can be found in Appendix 9 of Bulletin 1713 

t ach  Confidence Limits Analysis 0 
Hydrologic Anafylir form Form 3 Page 7 of 7 



I FEDERAL EMERGENCY M A N A G E M E N T  AGENCY I 0M.B B u r d e n N o  30674148 ( F E M A U S L  ONLY 7 
RlVERlNE HYDRAULIC ANALYSIS FORM I Exprres July 31 1994 I 

I'UHI,IC HUKI)E:N D I S C L O S U R E  NO'SICI-: I 
)lit repor t ing burdcn for th i s  form is estimated lo dverage 2.25 hours per response. 'The burdcn e s t i n ~ d l e  inc ludes  the  
e for reviewing instructions,  searching exist ing d a t a  sources,  gathering a n d  mainta in ing t h e  needed d a b ,  a n d  

completing a n d  reviewing the  form. Send commenls  regarding t h e  accuracy o f l h e  burden e s t i m a k  a n d  any suggest ions  
for reducing th i s  burden,  lo: Infornxilion Collections Management.  Federal Emergency Mandgemenl  Agency, 500 C 
Strect ,  S.W., Washington,  DC 20472; and to t h e  Oflice of Management  and Budget,  Paperwork Reduction Project (3067- 
0148). Washington.  DC 20503. 

Comnluni ty  Name: 

Flooding Source: 

Project Namelldenli l ier:  IA)I&@A hktrcl 

1. REACH T O  BE REVISED 

1)ownstream limit: S%+d*t 0. 0 d 3  

Ups t rcdm limit: . ?f~~f36-- 0. ~5 
i 1 

2 EFFLCTIVE FIS 

@ Not  studied 

Studied by approximate methods 

1)ownstream l imi to f s tudy  

Upstredm limit of s tudy 

IJ Studied by dekiiled methods 

Downstream l imi t  ofs tudy 

Upstream limit of s tudy 

0 Floodway delineated 

Downstream l imi t  ofFloodway 

Upst ream IirnilofFloodway 

3. H Y D R A U U C A N A L Y Y S  . - .-. . . 

I W h y G d r a u l i a u l i c  analysls d i h r e n t  from tha t  uscd Lo develop the FIRM (Chuck oil ,hr oliply) 

y t s t u d i e d  in P IS  

proved hydrologic dab lana lys i s .  Explain: & ' = t ~ h 8 , & 1 a  b iiuceC: ~ ~ e . 7  
T I  . . n . I  I n. *A,-,:& + 

S-4' . - H f i c  r : U ; J L ~  c . u n i r u ~  i / r u s r  i c r  i 

/%-r,qLyJ& &A?;/; - 
Improved hydraulic analysis. Explain: 

I Flood control structure.  Explain: 

6 IJ Other .  Explain: 

I. 
f i M A  F o r m  8 1 - 8 9 C . A U G 9 3  Riveline Hydraulic Analysts form F o r m 4  Page 1 of  6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Modeh Submined 

Pull input and output listings along with filcu on disketle(ifauailab1e) for each of t h e  models listed below and 
summary  olChcsource o l i n p u l  p a r a m e k r s  used in the models must be provided. T h c  summary  must include a 
comolete desciiption of any changes made from model to model (e g. duplicate effecliue model lo correctedeffecfiue 
model). Only the Duplicate Elfective and the  Revised or  Post-Project Conditions models must be submitted. See 
instructions lor directions on when other models may be required. Only t h e  100-year flood profile is required for 
SIZllAs with a h n e  A designation. For a r e a s  which do not have detailed flooding, a hydraulic modcl is not 
required;  however HFE's m a y  not be added to the revised FIRM. 

Duplicate Effective Model Na tu ra l  Floodway 

Copies of the  hydraulic analys is  used in t h e  eNective PIS, referred to as i h e  
effcctive models ( lo- ,  50-, loo-, a n d  500-year mulli-pro/ile runs a n d  the 
floodway rwr) must be obtained and Lhen reproduced on the  requestor's 
equipment  lo produce t h e  duplicate effective model. 'This is required to 
assure  tha t  the erec t ive  model input da ta  h a s  been transferred correctly to 
Lhe requeslor's equipment a n d  to a s s u r e  t h a t  the  revised data  will b e  
in t eg ra ted  inlo t h e  effective d a t a  to provide a continuous FIS model 
ups t ream and downstream of the revised reach. 

Corrected Effective Model Na tu ra l  Floodway 

The  correckd cNeclive model is the  model tha t  corrects any errors t h a t  0 
occur i n  theduplicale effective model, adds a n y  additional cross sections to 
the duplicate cfTectivc model, or  incorporates more deh i l ed  topographic 
information than that  used in the currently emective model. The corrected 
effective model must reflect a n y  man-made physical changes since t h e  
date  of the  elfective model. An error  could be a technical error in t h e  
modeling procedures, or  a n y  construction in the floodplain that  occurrcd 
prior lo the date of Lhe effective model bu t  was not incorpordted inlu t h e  
effective modcl. 

Na tu ra l  Floodway 
Existing or I're.Projec1 Conditions Model 

The  d u ~ l i c a l c  cffcctivc o r  corrected model is modilicd to produce t h e  
exist ing or  pre-~roicc t  conditions model Lo reflect any rnodilications t h a l  
have occurred within the  floodplain since t h e  date of the effective model b u t  
prior to the construction of the project lor which the  revision is be ing  
requested. If nu modification has occurred since the dale of ihe c f i c t i v e  
model, thcn this model would be identical to the  corrected cffeclive o r  
duplicate efkctive model. 

0 Revised or  Post-l'rojecl Conditions Model Na tu ra l  Floodway 

T h e  exist ine or pre-proiect  conditions. model for duplicale erfecfioe o r  
0 

correcfed rlfecfive model, as appropriafe) i s  revised lo reflect revised or post- 
project conditions. This  model must i n c o r p r a l e  any physical changes Lo 
the floodplain since the effcctive model was produced a s  well a s  the e h t s  
of the  project. When t h e  request  is for proposed project this model should 
reflect proposed conditions. 

8 O&, 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 
calculaliuns submitted. B 'a 
/ded l / \ ~ d e  l 

I 

I Riverine Hydraulk Analyulborm totrn4 Page 1 of 6 



4. MODEL PARAMETERS (from modelusedto revise 100-vearwater surface elevalionJ 
- 

Discharges: Upstream Limit Downstream Limit  1 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
500-year 

A JBx 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Attach diagram showing changes in 100-year discharge 

Explain how thc  water surface elevations were determined S+o. A < h  "c&h?~- 
, ~ ( * 4 " c  e J ~ + O  de--ie r jb:! P Stnbe- Arcs 
/4 & dc! 

. . . . . . . . .  Givc rangc orrriction loss coeficienls (Manning's "N3 Channcl 045 - ,060 
. . . . . .  . Overbanks rU 50- 0 7/) 

If friction loss coelficienLs a re  different anywhere along the revised rcdch from those used to develop the  F'IIZM, 
give localion, value used i n  the effective FIS, and revised valucsand a n  explanation a s  to how thc revised vulucs 
were dctermincd. 

I.ocation - FIS Revised I 

Explain: I 

Ilescribe how Lhc cross seclion geomeLry data  were  delcrmincd I P . ~  . f ie ld  surve?, topographic mup, laken [rom 
previous sludy) and list cross scctions tha t  wcrc added. 

Rivcrine Hydraulic Andlysm F o ~ m  Fotmd P a g e 3 o f 6  



4.MODELPARAMETERS (Cmt'dJ 

5. Explain how reach lengths for channel and overbanks wcre determined: 

A/[ rec;cL. I ~ r ? ~ h 5  w e r e  - A  

wdrk w\a-Q.T* 

5. RESULTS (horn modelusedto revise 100-yearwater rudacr ekvaIiooJ 

1. Do the resulls indicate: 

a. Water surface elevations higher than end p in ts  of cross sections? . . . . . . . . . . . . . . . . . .  Yes 5 NO 
b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Yes No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 y e s  0 NO 

d. Other unique siluaLions . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Yes El No 
( ~ 6  yes, s ,>e~(  A 1 PIba lam ?c+it a *c~d) 

l lycs  Lo any o l thc  above, attach a n  explanation tha t  discusses the situation and how i t  is prcscntcd on the 
profiles, tables, and maps. 

2. W h a t  is the maximum change in energy gradient between cioss-sections? ....... 
.......................................... Specify location 

3. W h a t  js the distance between the cross-sections in 2 above? .................... 
* @ 

.......................................... Specify location 

4. What  is  thc maximum distance between cross-sections? 

~* 
........................ 660 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location D , 6 d F  
5. Floodway dekrminaLion 

a . ~ h a t i s  the maximum surcharge allowed by the  community or s t a l e ?  ......... A44 foot 

.................. b. What is ihe  maximum surcharge for the revised condilions? w A foot 

.......................................... Speciiy loc;ltion 

c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ P S  

SpcqiTy loeation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Explain: 

d. Are there any ncgeative silrcharge values a t  a n y  cross-section Ycs 0 No 
I lyes ,  the floodway may need to widen,. Il it is not widened, plcase cxplain and indicatc the  maximum negative 
surcharge. 

Rivetine Hydraulic Rnalyrtrlolrn Form 4 Page 4 of 6 



5. RESULTS (Conl'dj 

I 1 

6. 1s the discharge value used Lo delcrmine the  floodway anywhere difierenl from t h a t  used to determine the  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  natural  100-year flood elevations? 0 Yes NO 

IIYes,  explain: 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year water  surface elevations increase a1 any localion? Yes No 

Ifyes,  please a t tach a l i s t o f ~ h e  locations where the increases occur, s ta te  whether or not the  increases a r e  located 
on the requestor's property, and provide a n  explanalionorlhe reason for the increases. 

A - P d ~ w  ModJ 

I Please  attach a completed comparison table entilled: Water  Surface Elevation Check (See page 6) I 
I 

6. REVISED FIRWBFM ANDFLOOD PROFILES 

I 1 
A. The  revised water  surface elevations Lie into those computed by Lhe erective FIS Model ( l o - ,  50-, loo-, a n d 5 0 0 -  

year), downslredm or the  projecl a t  cross-section /yA within reel and upslream of Lhe 

projecl a1 cross seclion within feet. 

3 The revised floodway elevations tic into those computed by the elTecLive FIS model, dowstream of the  project a1 

cross section A/A within feel and upslream of the projecl a t  cross section 

within /IfA reel. 

C. A t b c h  profiles, a t  the same vcrtical and horizontal scale as the profiles in the cffcctive PIS report, showing 
s t ream bcd and profilcsofall floods studied (without cncroachmenl). Also, label all cross scclions, road crossings 
(including low chord and top-or.road data) ,  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance h a s  changed, the stalioning should be revised for all profile sheets. 

Attach a rloodway 1)aI.a Tdble showingdata  for each cross seclion listcd in the  published Floodway l ) r ~ a  Table in 
the FIS reporl. I 

I I'~.occcd 11, I<iver i~relCoashl  Mapping Form 

Riverine Hydrduli< Analysis Form Form 4 Page 5 o f  6 



1.100.ysar (natural) Water Surface Clevation 
2.Entroathment (floodway) Water Surface Elevation 3-Sur~hargeValve 

Inthlde all c r o l s  rccliorls in the nlodels between tle.ln polnts. Any Interpolated values should be lndlcatad In parentharer. I 
%eet / / abof6 



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l . C  

T h i s  w a t e r c o u r s e  i s l o c a t e d  i n  a  mountainous area. It 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  
reg imes.  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 .  



I FCOE~~AL E~CnClthcY M L N A ~ J E M C ~ T A G ~ ~ C I  O.M.8. 8urtIcn No. 30674144 'rh'* U S E  ONLY 
RIVERINUCOASTAI. MAPPING FORM f r ~ . r e s l u b  J l  1994 I 

project Narnelldentifrer: W ~ ~ k e n  bu r j  AbMS FCD 87-77 

A. Revived nppruximate 100-year floadplaln boundaries (Zone A) . . . . . . . . . . . .  B Yes C7 No 13 NIA 
................ U. Revised dclailed 100- and 500-year floodplain bounderies Yes O N o  @ NIA 

C. Kcvisod lOO.y(~ar noodway boundaries ................................. Yes 0 No @ NlA 
D. Location nnd al ignment  oini l  cross sec?ions used in the revised 

hydraulic model with s l i l t ion ingc~nt ro l  indicated ....................... ha Yes C l  No XIA 
E. Strevmuiignmen~,roadunddumalignmonLs .......................... (XI YCY 0 No 0 NlA 
F. Curruntcommunily boundaries ....................................... fZ Yes No 0 NlA 
0. EITccrivc 100- and 500-year floodplain and 10O.year floodway 

boundarios irom Lhe FIRM/FDFM r l u c c d o r  enlarged Lo the 
scale o f t h e  topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yet  a No 69 Nth 

11. T u b e t w e e n  the w a n d  100- and 500-year 
.......................... noodpluins and 1 0 0 - y e ~ r  floodway h u n d a r i c s  a Ycs a Nu NIA 

1. 'The rcquesbr 's  properly boundaries and comlnunity eascmenk . . . . . . . . . .  0 Ycr 0 No iXi NIA 
. . . . . . . . . . . . .  J. T h e  ~ i g n d  csrlificaiion oTa regislered professional engineer a Yes No NlA 

K. 1,ocation and tlescriplion orreference marks ............................ Ye$ No 0 NlA 
I.. Vertical dutuln (example: NGVU, NAVI) etc.) .......................... @ Yor a No 0 NIA 
M C o n s h l  t o n c  designallonu tie inlu adjacentarens no1 being revised . . . . . . .  0 Yes Nu e9 NlA 
N I m l i u n  and ul ignlnenlolal l  cosslnl trnnsects used Lo rcvivc 1l1o 

c u a ~ l u l  unalyser ..................................................... 0 Ycr 0 No lsl NlA 

3. What  is tho scnlc and contour inlcrval o f thc  foilowingworkmups? 
a. NiTcctiYe FIS un knewv wn knowrt Contour intcrvul 
b. ilevixion ltcquest I " =  200' rcuie ' c o n b u r  interval 

4. ,llluch an snnolaLed [illlM and PRVM a t  thc scalcof Lhc ct%ctivc I'If<M ilnd I:I1I.'>I showing ihc rcviacd 100-year 
and 500-ycur floodpluins und i h c  100.ycar floudwny boundurics und h~rw they lic into Lhusc shown on lhc  cfrccrivo 
Ia'IKM und i.'BI:M downutrenm a n d  upvtraum of  Lhc rovisiun or adjucutrt LII Lliu nrcn uf revision forcu;ist;ll r t \~dicx.  

F E M A  Iolm 81.89D.AUG93 Pbgc 1 of > 



(.MAPPING MANGES (Cent'Q 
I- 

I \ 
6. Flood Roundaries and 1Wyear  water surface elevallons: 

Hm the 100-year floodplain been shined or increased or the IODyear water su fate elevtllion increased at  m y  
locatdon on property olher than the requesbr'sor cornrnunily'r? Ye$ d N o  

1 ltycs, plense give the location ofshinor  increase and an explnnntion for the increase. I 

a. I\ave the aKected property owners been notdlled ofthis shihor increase lrnd the effect i l  will havo on their 
property? ........................................................... O Yes a No 
Ifyes, please attach letter* from these property ownan $Laling they have no objeelions lo the revlaed flood 
boundnrias i fa  LQMR is being requested. 

b. What Is the numberofinsurable structures that will be impacted by this ~ h i A o r  Increase? 

6. Have Lhe floodway boundarlesshilbd or increased a lany localion compnred lo those nhownon lhe effmiive 
' 

YBYMorYIKM? .......................................................... U Yes H No 

Ifyes, explain: 

I 7. i f a  V- zone has been designelcd, has it been delineated tocxtond landward tu ihe heel o f  thc primary frontal 
dune? a YW BNU I 
Irno, explain: 

A/ A ".-. ,""" .- 

8. Manual or digikl  map submission: 

@ Manual 

Digikl 

I I)igital map suln~isaions may be used Ln u?dale dlgilal I.'lHMs (DFIKMs). E'or updatirg UFlKMs, lhese 
rt,bmiss:una must bo cuordindlod with PKMA IIeadquaC(Cr$ as far in adrancc dls~bmisrfon as possible 



2,CARTN fllLPL4CfM6NT 

1. h a  I is: ExisLin~ a Proposed 6TI 

I<as fill beedwill be placnd in the regulatory floodway? ............... ,'. . . . . .  Yes @ No 
Ifyes, please attachcompleted Riverine Hydraulic Analysis Form., 

Iias fill been/'will be placed in floodway fringe(area between lhe/fwdway 
a n d  100-yearpodplain boundaries)? ...................................... Yes 63j No 

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

A. Are fill slopes for granular materirla stecpcr than one vertiwl 
on one-and-one-hlf horizontal? ....................................... Yes U No 

Ifyes, jusLify steeper slopes 

B. Is adequate erosion protection providod for fill slopes exposed to moving flood wukrs? (Slopas espored Lo 
flows with urlocities o f u p  lo5feetper  necondifpsl duriw lke lo0.yearflwd must, a! a minimum, be 
protected by a cover ofgrass, ulned, weed*, or stmilor ucgetatiow slopes rxposed to flows wilh velocities 
greater lhan 5 fps during the 100-year bod mual, a! a minimum, be protecled by slone or  rock riprap.) 

................... ... .... .. .................................... u Yes No 

If no, describe erosion prokclion provided 

C. Ilas all fill placed in revised 100-year flocdplain been compacted Lo 95 percentolLhc maximum density 
obtainable with the Standard Proctor Test Method or aeeeptable equivalent method? 0 Ye4 No 

D. Can structures conceivably be constructed on tfie fill at any time in the future? 17 Yes 0 NO 

Ifyes, prwide cerlifimtion olfil1 compaclion (item C. above) by the community's NFIP permit ollicial, a 
registered pmfessfonal engineer, or an accredited mils engineer. 

I 4. Hus fill been/will be placed in a V-zone? Yes $I NO I 
Ifyeu, is the fill protected itom erosion by a flood control strucbre such as il rcvetmenl or 
seawall? 0 Yes 0 No 

I If  yes, attach the coastal structures form. I 

Riv~rinWCorlrllMappiq Form Form J Page 3 01 3 



. 
I'ublic reporting burden Tor this form is estimaled to average 2 hours per response. The burden eslimale includes the 
;i;r.e for reviewing instructions. searching existing data sources. gathering and maintaining Lhe needed data .  and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
Ior reducing rhis burden, lo: Information Collections Management, Federal Emer:ency Management Agency, 500 C 
Street ,  S.W., Washington. DC 20472; a n d  Lo tho Olfice of Management and Budget. Paperwork lleduction Project (3067. 
0!48). Washington. DC 30503. . 
~ s m m u n i t y  Name: f f nmc~~pora fed  h'hvicopci Coonty /%kill Of IJ/ckenburcl - 
Project NameAdentifier: ~ . ( I C ~ ~ ~ U V C I  ADM5 FCD 89-79 

/I Name ofroadway. railroad. ea.: IA S h 60-64 
2. l aca t ion  o ib r idgdcu lver t  a long  flooding source (in terms of stream disrance or cross-scc:ion identifier): 

~+aC,do 0,091A SJaft/brl 0 , / / 6  
3. This  revision reflects (check one offhe following): 

New br idgdculver t  not modeled in the  FIS 

Xodiiied bridgelculvert previously modeled in the FIS 

a New analysis  ofbridge/culvert previously modeled in the PIS 

(Explain why new a ~ l y s i s  wasperformed) 

1 
2. EACXGROUND 

] Provide the  following information about  the struclure: 

1 Llimension, material .  and s h a p c  (e.5. two 10 x 5 feet reinforced concrete box cylvcrt; three 30-foot span bridge 
with 2 rows of two 3- foot d iamete r  circular piers; 40-foot wide ogcc shapc spillway) sir\? B y 7  -& 
r ~ e b &  burr cAlW+ - 

2. Entrance geometry ofculverVlype ofbridge o p e n i n g ( e 5  30 " -  7 5 "  wing walls with square !OD edge, sloping 
embankments  a n d  ver'.ical abu tments )  30'- 7 5- &Ja /[s. &/)ID in  &f &eve/ 

3. l lydraulic model used to analyze the s t ructure  (e.:., IIEC-2 wifh speciul bridge rourinr. WSPKO. IIYHI 

HEC- 2 w ; + h  C, /& 

I Ifdjf7erenl !han hydraulic analysis  for the  flwding saurcc.justify why the hydraulic analysis used for the  
flooding source could not analyze the struclurefs).  (Arlach juslificalion) 

Nore: If a n y  i t e m s  d o  n o t  a p p l y  to  s u b m i t t e d  hydrau l i c  analysis.  indieare  by NIA 
O n e  fo rm p e r  n r w l r e v i s e d  bridge'culvert  

F I M A  Farm 81-89F. AUG 93 B~idgelCulven Form Form 7 P ~ g e  1 01 6 



3.ANALYSlS 

Skel.ch  he downs t r eam face o l  the s t ruc ture  b g e t h e r  w i ~ b  the road profile. Show. a t  d min imum,  tho m a x i m u m  low 
chord  i nve r t  elevation, minimum b p o f r o a d  elevation,  and inelTcctivc flow widths. 

1 937.3 

Culver t  lnverf E/ev. 
~ . c .  OF 1 - I 
~ ; I v e r l '  SIZC: Q F ~ F  ( n ,8  

of^Sed,'rncrr: ,A C u l v e r f !  Sez Ce-55 ~.e:tron + iC& / rox 1 

SketL:i ihe u p s t r c r m  face "TLhc structure b g e f i e r  w i ~ ' 1  b e  road profile. Show, a t  a min imum,  ~ h c  maximum low 
cho rd  elevation,  i nve r t  elevation, and minimum b p  ol  r w d  elevation. 

I -- 
Ilridqdulvrn Form focm I Paqc l o 1  6 



3. *HALVSlS (Cont'd) 

e ~ h  the plan view o f the  structure(s1 Show, a t  a minimum, the skew angle ,  cross-section lwations, disbnces 
tween cross sections, and length ofstructure (s). 

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

ulvcrt lcnglh or bridgc width (II) 12-7. 6 

alculated culvertjbridge area ( k g )  

by Lhe hydraulic model, ifapplicable 5 6  

otirl cu lver~br idge  area (n') 56 



Elevations Above Which Flow is Effeclive for O v e r b a n k  I 
Idfl Overhnk 

Upst ream Tack 19-57.) 

Downstream Fdce ( 937 .3  

Minimum Top or Road Elevation 

Iafl Overbank 

Upstream race (7-5 7.3 

Downstream face / 9 37.3 

100-Ycar Elevations Water &.dace 
ElevaLiocs 

Upstream face 1 ?3/, Cf/ 

Downstream face 192-7.k 

Discharee Low Flow Pressure Flow 
\moun t  olflow 

Lhroughfover 
the s t ructure  (s)  (c.rs) 

'hc maximum depth of 
flow over the roadwayfrailroad (R.1 .................................... 

Veir length (R.) ....................................................... 

Too Widths 
Floodplain 

Upst ream face 

Downstream race 

Too Widths 

Eneciive Flaw 

Upstream face L 
Downs:rearn face ' 8 

Right Oversank 

t 9vo. 5 

Kighl Overbank 

Weir FIOW T O L ~ ~ I Z I O W  I 

E k t i v e  and 
Ineflec~ive Flow 



3.ANALYSlS (Conl.4 

I Iass Coeflicienk 

Entrance loss coellicienl 

Manning's"n' value assigned to the struclure(s) 

Friction loss coeficient through structure (s) 

Other loss coelficientr (e.g.. bend 

manhole, e k . )  

Total loss coemcienl 

Weir coeficient 

Pier coeficient 

Conlraction loss coeficient 

Expansion loss coeflicienl 

I 
4. SEDIMINT TRANSPORT CONSIDCRATIONS 

1. A. Is there any  indication from historical records tha t  sediment transport  (including scour onddrposil ion) can 
affect the 100-year water surface elevations? ............................. 0 Yes 0 No 

tl Based on the conditions (such a s  geornorphology, vegelalive cover a n d  developrnenl o[lh w a f e r s h r d a n d  slrecrn 
bed, a n d  bank conditions), is there a potential for debris and sediment transport  (including scour a n d  
deposilion) to aflecl the 100.year waLer surface elevations and/or conveyance capacity through the 
bridgdculvert? ..................................................... 0 Yes 0 NO 

.. 1T the answer Lo either 1A or 1B is yes: ' 

A. What is the estimated sediment (hed  malerial)  load? 
crs (allach g r a b l i o n  curve) 

Explain method used to estimate Lhc sediment Lransport and thc depth of scour andlor 

deposition NA ' Sed, ' rner ,  6 ~ c r f  n o f  coo</'dercd 

In Gnu 1 ~ S / S ,  
/ 

- ---- 

8.  Will sediment accumulalc anywhcrc through Lhc br idgc~culvcrdC] Y e  0 SO 

Irycs, explain thc impact on the convcyznce capacity through the 

bridgdculvert? 

S.fl000WAY ANALYSIS 

I.:rpldin mcthod ofbridge encrodchmcnl 

! ~ c d w 3 y  run) MA - &4..e. /4 

8rdgduluen Form iolm 7 Page  5 ot 6 
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T H I S  RUN EXECUTE0 2 4 J U N 9 2  15:22:19 
*******t*********t*t*t****t********* 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  1 9 9 1  
***+t*******l*****t.****lili*********** 

T 1 WICKENBURG ADMS - CONTRACT FCO 89-79 
T2 B&V PN 17676 CVL JN 1 1 9 7 - 0 2  
7 3  UASH J: UNNAMED WASH #5 ( F I L E  WASHJ.DAT) 

J 1  ICHECK I N Q  N I N V  1 D l R  STRT METRIC HVINS Q USEL FQ 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 1 488 
CONFLUENCE OF WASH J: UNNAMED UASH #5 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 
SX (HASSAYAMPA RIVER M I L E  46.95) 

SY (HASSAYAMPA RIVER M I L E  47.05) 

CROSS-SECTlON DESIGNATION FROM: 

HASSAYAMPA RIVER FLWDWAY FLWO 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. EMU-8B-C-2603. 

SWSE DETERMINED BY SLOPE AREA METHOO 

0.050 0 . 0 1 6  0.6 0.8 
OOUNSTREAH FACE OF 1 - 8' X 7' RCB 
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NOTE: UB LANE CENTERLINE SECTlMl WAS USED 
TO CREATE THE os AND US FACE SECTION 

,091 10 996.0 1004.0 150 

X3 10 
GR 1937.4 738. 1937.3 850. 1938.3 
GR 1922.8 1000 1922.8 1004 1939.1 

2.016 0.40 2.8 0 7 

UPSTREAM FACE OF 1 - 8' X 7' RCB 
NOTE: WB LANE CENTERLINE SECTION WAS USED 

TO CREATE THE DS AND US FACE SECTION 
0.116 10 996.0 1004.0 127.8 

2 1930.87 1937.3 
10 

-20 738 1937.4 850 
995.99 1939.03 996 

1004 1939.1 1004.01 
1256 1940 

1937.4 738 1937.3 850 1938.3 
1923.8 1000 1923.87 1004 1939.1 

APPROXIMATE END OF DETAILED STUDY 
X1 0.608 11 995 1005 600 
CR 2040.0 905. 2037.5 919. 2032.4 
GR 2026.6 992. 2026.0 995. 2024.9 
CR 2040.0 1035. 



CNO OEPTH CUSEL CRlVS VSELK EG & U O B  

HV HL OLOSS L-BANK ELEV 

OCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC lCONT CORAR TOPVlD ENDST 

'PROF 1 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

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

*SECNO .063 

3 7 2 0  CRITICAL DEPTH ASSUMED 

CONFLUENCE OF WASH J: UNNAMED WASH #5 
AN0 HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

SX (HASSAYAMPA RIVER M l L E  4 6 . 9 5 )  

SY (HASSAYAMPA RlVER M l L E  47.05) 

CROSS-SECTION DESIGNATION FRDH: 

HASSAYAMPA RlVER FLOODUAY FLMX) INSURANCE 

STUDY. MARICOPA COUNTY, ARIZONA AND 
UNlNCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

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

SUSE DETERMINED BY SLOPE AREA METHOD 

.063 2 . 8 2  1922.92  1922.92  1922.92  1923.60  .67 .00  .OD 1920.30  

FLOW DlSTRlBUTlON FOR SECNO= .06  CUSEL= 1922.92  

STA= 963.  9 7 4 .  9 9 5 .  1005.  1010. 1034.  1036.  

PER 0- 3.9 42.1 4 4 . 9  4.9 4.3 .O 
AREA- 7.9 42.5 2 5 . 3  6.6 11.4 .1 

VEL= 2.4 4.8 8.7 3 . 6  1.8 .5 

DEPTH= .7 2.0 2.5 1.3 .5 .1 

3 3 0 1  HV CHANGED MORE THAN HVINS 

7 1 8 5  MlNlMUM S P E C I F I C  ENERGY 

PAGE 3 



CNO DEPTH CUSEL CRlUS WSELK EG 
QLOB 

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

'71ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1937.30 ELREA= 1939.10 

DOWNSTREAM FACE OF 1 - 8' X 7' RCB 
NOTE: WB LANE CENTERLINE SECTION WAS USED 

TO CREATE THE DS AND US FACE SECTION 
.091 4.85 1927.65 1927.65 .OO 1930.11 2.45 .75 1.43 1922.80 

488.0 .O 488.0 .O .O 38.8 .O .2 .1 1922.80 
.OO .OO 12.57 . 00 .OOO .016 ,000 .OOO 1922.80 996.00 

.002231 150. 150. 150. 0 14 0 .OO 8.00 1004.00 

FLOW DISTRIBUTION FOR SECNO= .09 CWSEL- 1927.65 

STA= 996. 1004. 
PER Q= 100.0 
AREA= 38.8 
VEL= 12.6 

SPECIAL CULVERT 

SC CUM0 CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 .016 .40 2.80 .OO 7.00 8.00 127.80 8 1 1923.87 1922.80 

CHART 8 - BOX CULVERT W I T H  FLARED UINGUALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

SPECIAL CULVERT WTLET CONTROL 
EGIC = 1931.746 EGOC = 1932.150 PCWSE- 1927.652 ELTRD= 1937.300 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.93 

SPECIAL CULVERT 

EGIC EGOC H4 OUEIR OCULV VCH ACULV ELTRD UEIRLN 
1931.75 1932.15 2.04 0. 488. 8.468 56.0 1937.30 0. 



CNO DEPTH CUSEL CRlUS USELK EC HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1937.30 ELREA- 1939.10 

UPSTREAM FACE OF 1 - 8 '  X 7' RCB 
NOTE: VB LANE CENTERLINE SECTION WAS USED 

TO CREATE THE DS AND US FACE SECTION 
.I16 7.24 1931.04 .OO .OO 1932.15 1.11 2.04 .OO 1923.87 

488.0 .O 488.0 .O .O 57.6 .O .4 .2 1923.87 
.O1 .OO 8.47 .OO .OOO .016 .a00 .OD0 1923.80 996.00 

.000598 128. 128. 128. 3 0 0 .OO 8.00 1004.00 

FLOW DISTRIBUTION FOR SECNOl .12 CUSEL- 1931.04 

STA= 996. 1004. 
PER 0- 100.0 
AREA= 57.6 
VEL' 8.5 

DEPTH= 7.2 

,600 CEHV- .800 
,133 

3301 HV CHANGED MORE THAN HVlNS 

FLOU DISTRIBUTION FOR SECNO- .13 CUSEL= 1932.80 

STA= 986. 995. 1005. 1011. 1017. 1026. 1052. 1068. 1074. 

PER Q= 4.4 29.2 9.0 8.3 11.4 28.5 9.0 .3 
AREA- 25.2 59.5 31.2 29.7 42.3 111.8 46.4 4.1 
VEL= .8 2.4 1.4 1.4 1.3 1.2 .9 .4 

DEPTH- 2.9 5.9 5.2 4.9 4.7 4.3 2.9 .7 

CCHV= .lo0 CEHV- .300 

PAGE 5 
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CNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
~ C H  QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

'''I TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLDBL XLCH XLOBR ITRIAL I D C  l C O N T  CORAR TDPVlD ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

.210 3.60 1934.30 1934.30 .OO 1935.44 1.14 .59 .33 1931.60 
L88.0 72.5 321.6 93.9 18.6 32.1 17.9 2.7 .8 1931.30 

.04 3.90 10.01 5.26 .070 ,045 .070 .OD0 1930.70 981.12 
.019686 400. 400. 400. 0 11 0 .OD 31.86 1012.99 

FLOW DISTRIBUTION FOR SECNOE .21 CWSEL= 1954.30 

STA= 981. 992. 995. 1005. 1010. 1013. 
PER Q= 7.1 7.8 65.9 16.9 2.3 
AREA= 11.4 7.2 32.1 14.0 3.9 
VEL- 3.0 5.3 10.0 5.9 2.9 

DEPTH= 1.0 2.4 3.2 2.8 1.3 

7185 MINIMUM SPEClFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.305 3.93 1953.33 1953.33 .OO 1954.68 1.35 13.08 .06 1949.60 
488.0 200.9 219.4 67.7 27.0 19.0 12.0 3.4 1.1 1949.50 

.05 7.44 11.52 5.62 ,070 .060 .070 .OD0 1949.40 986.93 
,036424 500. 500. 500. 0 8 0 .OO 22.36 1009.29 

FLOW DISTRlBUTlON FOR SECNO-. .31 CUSEL= 1953.33 

STA= 987. 995. 996. 998. 1003. 1009. 
PER Q= 19.2 7.4 14.5 45.0 13.9 
AREA= 15.9 3.8 7.4 19.0 12.0 
VEL= 5.9 9.6 9.6 11.5 5.6 

DEPTH= 2.0 3.8 3.7 3.8 1.9 

*SECNO .400 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



DEPTH CUSEL CRlUS USELK EG acNO QLOB 

HV HL OLOSS L-BANK ELEV 
QCH QROB 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 TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= .40 CUSEL= 1974.87 

STA- 990. 998. 1003. 1008. 
PER a= 22.0 65.8 12.2 

AREA; 18.2 26.8 11.5 

VELn 5.9 12.0 5.2 

DEPTHS 2.4 5.4 2.2 

'SECNO ,494 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.494 3.59 2007.09 2007.09 .OO 2008.35 1.26 16.52 .04 2003.50 
488.0 118.8 200.4 168.8 17.5 18.0 22.9 4.7 1.6 2003.50 

FLOW DlSTRlBUTlON FOR SECNO= .49 CUSEL= 2007.09 

STA= 989. 996. 998. 1003. 1003. 1004. 1009. 1013. 
PER Q= 13.8 10.6 41.1 3.5 6.6 21.2 3.2 
AREA= 12.1 5.4 18.0 1.8 3.5 13.5 4.1 
VEL- 5.5 9.6 11.2 9.6 9.3 7.7 3.8 

DEPTH- 1.8 3.6 3.6 3.6 3.5 2.7 1 .O 

'SECNO .608 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

APPROXIMATE END OF DETAILED STUDY 
.608 3.83 2028.73 2028.73 .OO 2029.78 1.05 20.23 .02 2026.00 

488.0 97.2 310.6 80.1 18.3 32.8 14.4 5.6 2.0 2026.00 
.10 5.32 9.47 5.56 .070 .060 .070 .OOO 2024.90 982.37 

,030932 600. 600. 600. 0 8 0 .OO 31.33 1013.70 



CNO DEPTH CUSEL CRlUS USELK EG <@ QLOB 

HV HL OLOSS L-BANK ELEV 

OCH QROB 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 D C  ICONT CORAR TOPUID ENDST 

FLOV DISTRIBUTION FOR SECNO= .61 CWSEL= 2028.73 

STA= 982. 985. 992. 995. 1005. 1011. 1014 
PER Q= .4 9.6 10.0 63.7 15.3 1.1 

AREA= 1.0 10.0 7.3 32.8 12.5 1.9 
VEL- 1.9 4.7 6.7 9.5 6.0 2.8 

DEPTH= .4 1.4 2.4 3.3 2.1 .7 



'AGE 9 

THIS RUN EXECUTED 24JUN92 15:22:25 
*******t***************t**t*tttt*t**t 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
...................................... 

NOTE- ASTERISK (*)  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

WASH J: UNNAMED WASH #5 

SUMMARY PRlNTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMlN Q CUSEL CRIWS EG IO'KS VCH 

e .063 .OO .OO .OO 1920.10 488.00 1922.92 1922.92 1923.60 202.49 8.66 

" .091 150.00 .OO .OO 1922.80 488.00 1927.65 1927.65 1930.11 22.31 12.57 

* .116 127.80 1937.30 1930.87 1923.80 488.00 1931.04 .OO 1932.15 5.98 8.47 

AREA .OlK 

93.82 34.29 

38.81 103.32 

57.63 199.63 

350.14 220.31 

68.59 34.78 

58.07 25.57 

56.46 28.29 

58.36 25.41 

65.50 27.75 
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SECNO 

.063 

.091 

.I16 

.I33 

.210 

.305 

.400 

.494 

,608 

CUSEL 

1922.92 

1927.65 

1931.04 

1932.80 

1934.30 

1953.33 

1974.87 

2007.09 

2028.73 

01 FUSP 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

Dl  FUSX 

.oo 

4.73 

3.39 

1.76 

1.50 

19.03 

21.54 

32.22 

21.64 

DIFKUS 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

XLCH 

.oo 

150.00 

127.80 

90.00 

400.00 

500.00 

500.00 

500.00 

600.00 



CAUTION SECNO= .063 PROFILE-  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; .091 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECUO= .091 PROFILE; 1 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- .I16 PROFILE-  1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= .210 PROFILE-  1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

. 3 0 5  PROFILE-  1 

.305  PROFILE= 1 

.494 PROFILE-  1 
,494 PROFILE-  1 

. 6 0 8  PROFILE- 1 

.608 PROFILE= 1 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 



WASH J: UNNAMED WASH #5 
Cross-section , 0 6 3  

d. 070 -'a. 070 - m 
V 
0 

D i s t a n c e  



WASH J: UNNAMED WASH #5 
Cross.-sect i o n  ,091 

19204 - , ,  . , .  ~ . . , , . , , , , , , , , . , , , , , , , , , , , , 9  
700 800 900 1000 1100 1200 1300 1400 1500 

1 

Distance 



WASH J: UNNAMED WASH #5 

1920 I . ,  . . I - .  . , I ,  . .  I I ~ ~ I 1 l l l . . l , . , . , , , . . ,  

700 800 900 1000 1100 1200 1300 1400 1500 

D i s t a n c e  



WASH J: UNNAMED WASH #5 
C r o s s . - s e c t  ion . 133 

*: 070- ,070  3 

P 
0 

1955- 

1950- 

1945- 

C 
0 
-rl 

c, 
(D 1940- 
> 
(L, 
d 

W 

1935 - 

1930- 

1925- 
960 

. . . . , . . . . , . . , . , . . . . , . . . . , . , , , 

980 1000 1020 1040 1060 1080 1100 1120 

D i s t a n c e  



WASH J: UNNAMED WASH #5 
C r o s s . - s e c t  i o n  .210 

""1 c .070 * 4.070 * 
tn 
P 

Distance 



WASH J: UNNAMED WASH #5 
C r o s s . - s e c t i o n  .305 

1945 I . #  - . I .  1 .  . I 1  ~ ~ ~ l ~ . l l l l , . . , . , , , l , , . ,  
960 970 980 990 1000 1010 1020 1030 1040 

Distance 



WASH J: UNNAMED WASH #5 
C r o s s . - s e c t i o n  . 400 

Distance 



WASH J: UNNAMED WASH #5 
Cross.-section .494 

Distance 



WASH J: UNNAMED WASH ##5 
Cross.-section .608 

D i s t a n c e  



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

-. ... -- 
-163 .263 .363 .463 

STREAM DISTANCE IN MiLES ABOVE HASSAYAMPA RiVER 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.10: HEC-2 Models & Cross Section Plots for 
East Area Wash 

UNNAMED WASH #6 & TRIBUTARY (Wash k) 

e 
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Federal Emergency Management Agency 
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Flood Control District of Maricopa County 
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I FEDERALEMERGGNCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 FEMA USE ONLY 

HYDRoLoGlc ANALYSIS FORM Expires Juiy 31, 1994 i 
PUBLIC BURDEN DISCLOSURE NOTICE 

ub'lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimatc includes ihe 
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 Office ol Management and Budget, Paperwork Reduction Project (3067- 
0148). Washindon. DC 20503. 1 
community ~ a m e :  Uninroraor,Scd Marl~Opa 6 u n h  /(rb n d WK ken b u  R, J 

Flooding Source: Wash K: , 
1Onr fumt fur each (Zuuding source) 

Project Namelldentifier: ~ ' / c&I I  burr! AD Ms FC D 89- 79 
1. HYDROLOGlCANALYSlS IN FIS 

a Approximate study stream (Zone A) 
Detai ed study stream (briefly e plain melhodology) HEc - 1 d f i q \ y ~ , 5  ba5ed on ~ l o o d  
~ ~ n i o ~  D&c? nf I V l o ; i ~ n ~  Count/ MeMfiA'ol~oir+. 

2. REASON FORNEW HYDROLOGIC ANALYSIS 

I n No existing analysis 
Improved data (see data revision onpage 3) 

Changed physical conditions of watershed (explain) I 
Alternative methodoiogy (justih why the revised modef is better than model used in the effective FIS) 

Evaluation of proposed conditions (CLOMRs only) (explain) 

he Other t\jn CXI A- ~ n q  a n a ( v 5 1 ~  or anocJv4i~ beloo ucdo+d fc rcf~ec't 
e ~ t 5 t i n s  conZt,ons! 4 

d 

l 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 

I Only the 100-year recurrence inlerval need be included for SFHAs designated as  Zone A. I 
3. APPROVAL OF ANALYSIS 

@ Approval ofhydrologic analysis, including the resultingpeak diyharge va ue (s has een provided by the 
appFopriate local. state. or Federal Agency. ii.e.. ~ l n d  6rlTr0I 05frd 2 Mar! co i?fr 

~ . n ~ c  n+y ) 
.4tGch eviaencc of approval. 

P Approval oi the hydrologic analysis is not required by any local, State, or Federal Agency. 

FEMA Form 81-898. AUG93 Hydroloqk Analysis Form Form 3 Paqe 1 of 7 

~- ~~~ ~ 



4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Loea tion: Drainage area FIS (cfs) : Revised (cfs) : 

23'' 9 mi, 
9 

~onf luencr:  ~41th Ha<<amm,m - 2508 cfs 
Elver 

Note: When revised discharges are not significantly diiferent than FIS discharxes, FRMA may require a 
contidence limils analysis on attachment D a t 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, lransilion to lhe unrevised portion is' important to maintain the continuily of the study. NFlP 
: regiations stipulate that such a transition must be assured. What is the transition from the proposed discharges to Lhe 
1 rlfec~ive discharges? Please explain how the lransition was made (atfuch separate sheet if necessary) 

i 40 C X I S ~ I ~ ~  qno\y515 or up&kd a n  -k r e f l e c t  a ,s%nlr  ccrdlflons. 
1 w 

I 

I 
I 

I 1 

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 lhe F!S [i.r. no changed 

hydraulic conditions)? Yes No 

If yes, does the IOO-year water surface elevalion change by 1.0 foot or more? C] Yes No 

I'EMA does not normally revise NFIP maps solely due lo insignificant flow c h a ~ ~ s e s  where changes in IOO-year watcl' 
sur<ace elevation are less lhan 1.0 foot. 

Hydrologic Analysis Farm Form 3 Paqe 2 of 7 



5. HISTORIO\L FLOODING INFORMATION 

Is historical data  available for the flooding source? 0 Yes 5 No 
If yes, provide the following: 

Location along flooding source: 

I Maximum peak discharge: -- cfs , I 
Second highest peak discharge: 

Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage Lo project site (along flooding source or similar watershed; specify) 
A f A  

Gaging Station: 
Drainage area a t  gage: mi" 
Number of years of data: 

7. DATA REVISION 

Please use the following labie lo list all the daca andlor parameters alTccted by this request and ldcntiiy thc:n .ts 
new data  OVew) or a s  revising existing data (Revised). ( I f  necessary, allacn a separate sheet.) 

Data  Parameter  New Revised Data Source 

0 

Data source can be from a Federal, State, or local government agency, or from u private source. Some Skate and 
local governments may have less strict data requirements than Fedcrul agencies, in wbich ease Lhe hydrologic 
da ta  may not be accepted by FEMA unless it is demonstrated that the data, give a better estimate of the flood 
discharge. 

Attach documentation corroborating each daLa source (i.e.. certi/iedstatrrncnt, report, bibLiogru,uhiccl reference 1 0  
a published document). In the case of a published document or a government report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

a Statistical Analysis of Gage Records (use Attachment A) 

Regional Regression Equations (use Attachmenl 13) 

Precipitation/Runoff Model (use Attachment C) 

Z Other (spec~fy; attach backup computalions and  supporting data) 

Hydrologic Analysis Form Form 3 Page 3 of 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

G a a n g  Station: 

Gage 1,ocation (latitude and longitude): 

FIS: Revised: 

1. Number of years of data ................................ ., 
Systemalic ..................... ... ............... 
Historical ......................................... 

2. Homogeneous data ..................................... 
3. Data adjustments ....................................... 
4. Number of high outliers ................................ 

Low outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . ................................ Zero events 

5. Generalized skew ...................................... 
. . . . . . . .  6. Station skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L 

7. Adopted skew .......................................... 

O Y e s  n N o  q Yes No 

O Y e s  O N 0  O Y e s  O N o  

8. Probability distribution used (justify 

if log-Pearson I11 was not used) ...................... 
9. Transfer equalions to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No 

If yes, specify method 

10. Expected probnbilily* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 yes NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of resulls with other analyses q Ycs NO 

If yes, describe comparison 

*FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
F1S. 

If any data is not available, indicate by NIA. 

Attach analysis including plot of flood frequency curve. 
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ATTACHMENT 8: REGIONALREGRESSION EOUATIONS 

Bibliographical Reference: 

hlA 

- 
(Alhch a copy of fille page, kable ofconterils, andpertrnent pages including iquulro~~s.)  I 

I 2. Gaged or  ungaged stream: I 
3. Hydrologic region(s):- 

Attach backup map. 

I 1. Provide parameters, values, and source of data used to define parameters. 

5 .  Urbanized conditions calculations . . . . . . . 

FIS: Revised: 

• Yes q No O Y e s  O N 0  

Percent of watershed urbanization . . . . . . . . . . . . . . . . . . . . . . . . . 

[S the watershed conlrolled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes q No ClYes  O N o  

Comparison with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes a Xo 0 yes q N O  

If the answer to 5 , 7 ,  or 8 is yes. explain methodology in Comments. 

1fdaLa is not available, indicate by NIA. 

Aitdch compulalion and supporling maps, delinealing lhe walershed boundary and d ~ a ~ n a z c  drca dividcb 
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ATTACHMENT C: PREClPlTATlONmUNOFF MODEL 

FIS: Revised 
1. Method or model used: ................................... /iJfx -.I 

Version: ............................................ Ver. 3.0 
Date: ............................................... 02 AUG. 88 

2. Source of rainfall depth: ................................. A~oAA Atfds 7 
3. Source of rainfall distribution: .. , SCS TYPE II ............................ 
S. Rainfall duration: ....................................... 24 hours 
5. Areal adjustment to precipitation (8): ..................... dd5 HYDRO-@ 
6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  5- G ~ p h  
7. LOSS rate method: ....................................... G r e n  - AMPT 

Source ofsoils information; ........................... . < C s  
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  Town d !~/1ck&~ 

8. Channel routing method: ................................ N o r ~ n a l  bath 
9. Reservoir routing: ................... .-. . . . . . . . . . . . . . . . . . .  O Y e s  O N 0  n Y e s  @ No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes No O Y c s  6a NO 

If yes, explain how baseflow was determined: 

1 1. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No q Yes No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes No a y e s  030 

IC yes, explain how calibration was p e r f o r m e d ~ n M ~ u & d  d\c-cho,c(e~ Were c o m ~ a r e d  

LJ\% D\%I-\AR~E vs  RAINA AGE AZEA T ~ r \ / t c  a n d  envelopes 

ihe F\A Control bl5fr-B Marlcopa G r i n + \ / .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  13. Future land use condition: .. Ycs [El NO 
If yes, explain why 

NOTE: FEMA policy is to base floodingon existingconditions. 
lfdala is not available, indicate by NIA. 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 
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Al7ACHMENT D: CONFIDENCE UMlTS EVALUATION 

tream: A - f i o ~  records 

I Seiect one location for ConIidence Limils Evaluation (describe location): 

* 

Discharges for selected location: 

Exceedance Probability FIS Revised 

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

2% (50-year) . . . . . . . . . .  .:. ....... cis 

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

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs 

cfs 

cfs 

cfs 

cis 

1% (100-year) Flood Confidence lnlervals 

90% Comidence Interval: 5% limit cfs 

95% limil cis 

50% Coddence  Inlerval: 25% limit cCs 

75% limit cis 

If lhe value oflhe 100-year frequency flood in ihe 
FIS is beyond the 50%conlidence inlerval but 
within the 90% coniidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes Xo 

An example of confidence limits analysis can be found in Appendix 9 ofBulletin 17B 

At:ach Confidence limits Analysis. 
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Append,; + 6. io 
r 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. aurden NO 3067-01118 FEMA USE ONLY 

RlVERlNE HYDRAULIC ANALYSIS FORM E x ~ i r e s  July 31. 1994 

I'UHLIC HUKIIEN DISCLOSURE NOfI'IC1.: 

l ~ l i c  reporting burden for this form is estinlated lo average 2.25 hours per response. The burden estimale includes lhe 
e for reviewing inslruclions, searching existing data sources, gathering and mainpin ing  the needed data ,  and 

completing and reviewing the form. Send commenls recarding lhe accuracy of the burden estimale and any suggestions 
for reducing Lhis burden, to: Informalion Colleclions Management. Federal Emergency Management Agency, 500 C 
SLrt:et, S.W., Washington, DC 20472; and lo the Ofice of Managernenl and Budget, Paperwork ReducLion ProjecL (3067- 
0118). Washineon,  DC 20503. 

Community Name: ~n lncc r  ~ o r a f d  h/~c&nb~rct 
4 

lalooding Source: Wash K :  
10tu [urn, (or each floodmg sourcrl 

Project NameAdentifier: ~ ; c k e v  b u r a  ADMS - FCO 89-77 
1. REACH TO BE REVISED - 

1)ownstream limil: S ~ Q J I ~ ~  0. 0 9~~ 
t ' 

Upstrcam limit: S4orron  4, $40  
2. EFFECTIVE FIS - 

L! Notstudied 

I 2 Studied by approximate methods I 
1 I)ownslream limit ofstudy I 
I Upstream limit of study I 
I E4 Sludied bv detailed methods I 

Downslrcam limit of study C O n f / u e n c t :  wr'#k1 #a S_EQ y O m p ~  /r)i ' ~ e r  
I 

Upstream limitoistuay S O  0.840 

d Floodway delineated I - I 
I Downstream limit of Floodway I 
I Upstream limit of Floodway I 

3. HYDRAULIC ANALYSIS 
~ ~p ~ ~p ~ -- -- ~ ~- ~ -- --- ~ ~ 

Why Is ihc hydraulic analysis different irom lhal used lo develop the FIRM. iCl~ech ull lhul uppiy) 

Not studied in FIS 

0 Improved hydrologicdatdanalysis. Explain: 

Improved hydraulicanalysis. Explain: 

I 2 Flood control structure. Explain: I 

I 
FEMa 'arm 81-89C.aUG43 Riverlne Hyaraulic Analysts Form iorm 2 Page 7 of  6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

Pull input and oulpul listings along wilh liles on diskctle (ifauailable) Tur each of Lhe models listed below and 
. summary  of the source of input parameters used in lhe models must be provided. The summary must  include a 
comolele description of any changes made from model l o  model (e.g. duplicate effectiu~ model lo corrected effective 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
inslructions for direclions on when other models may be required. Only the 100-year flood prolile is required for 
SFHAs with a %one A designation. For areas  which do no1 havedetailedfloodYng, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

Duplicalc Effective Model Natural Floodway 

Copies o r t h e  hydraulic analysis used In the efTeclive FIS, referred to a s  the 
effective models (lo-. 50-. 100-, a n d  500-year mulli-profile runs a n d  ihe 
:7oodway run1 must  be obtained and lhen reproduced on the requestor's 
equipment to produce the d u ~ l i c a t e  effective model. This is required to 
assure  t h a t  the ellkctive model input data  has been lransierred correctly to 
lhe requestor's equipment and to a s s u r e  t h a l  the revised da ta  will be 
in tegrated into the  effective da ta  to provide a continuous FIS model 
upst ream and downstream of the revised reach. 

C] Corrected ElTective Model Natural  Floodway 

T h e  corrected effective model is the model that  corrects any errors that  a a 
occur in the  d u ~ l i c a l e  effective model. adds any additional cross seclinns to 
:he dunlicale effective model, or incorporates more detailed topographic 
information than lha t  used in the currenlly effeclive model. The corrected 
effective model must not reflect any man-made physical changes since the 
date  of lhe  elTective model. An error could be a technical error  in ihe  
modeling proccdures, or any construction in the floodplain that oceurrcd 
)rior to lhe  dale  of the effective model but was not incorporated inlo the 
effective modcl. 

Existing or I're-Project Conditions Model 

The  duplieatc cffectivc or corrected model is modificd to produce the  
exislinc o r  ore-oroicct conditions model to reflect any modilicalions that  
have occurred within the floodplain since the date of the effective model b u ~  
prior Lo the construction of the  project for which t h e  revision is  being 
requested. If no modiiication has occurred since the dale of the cffective 
model, thcn this modcl would be identical to the corrected cffcctive o r  
d u ~ l i c a l e  effective 1nodt.1. 

a llevised or Post-l'rojecl Condilions Model 

Natural  Floodway 

a 

Natural Floodway - - 
The  exislinc o r  ore-oroiect conditions model (or duplicate effective ur 

u U 

corrected effecriue model, a s  appropriate) is revised to reflect revised or post- 
project conditions. This  model must incorporale any physical changes to 
the  floodplain since the effective model was produced a s  well a s  the effects 
of the  pro,iect. When the request is for proposed project this model should 
reflect proposed conditions. 

Other: 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 
calculalions submilled. 63 €3 

I 1 
Rl~erlne nyarauli~ Andlyn, ~ o r m  bo#md page 2 or 6 



4. MOOEL PARAMETERS (from modelusedto revise 100-vearwarersurface elevation) 

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

Discharges: Upstream Limit Downstream Limit 

10-year 4 i r S  C(C . lr3 1 7  CJJ 

70 3 -.iz 2 143 C 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year F/o cfd 2 d-0ti cfs -- - 500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Attach diagram showing changes in 100-year discharge I 
2. Explain how the starting water surface elevations were determined S t a r  4gns wa#cr  

surfa& e/c y ,  A d d  d e + e r m , A e d  b y  fh-lre s/ow? cr?eo mejhod.  

. . . . . . . .  3. Give range of friction loss eoefiicients (Martning's "N") Channel 0, 0 2 c" O,  0 4 

Overbanks 6 ,  0S;Tz 0 . 0 7 0  . . . . . .  

I f  friction loss coetlicients are  diiferent anywhere along Lhe revised reach from Lhose used to develop ihe li lI?M, 
give localion, value used in the effective FIS, and revised values and 4n explanation as to how the revised values 
were delermincd. + 1,ocnLion - FIS Revised 

I Explain: 

3. Oescribe how the cross section geometry data were determined ie.g., field survey, topographic mup, /ui:en lrom 
previous sludyl and list cross sections ~ h a i  were added. 

a poicis &r CTOSS - ~ e c  j l d o s  arc Cacrc~ o n  p h o C o q r a n , m e -  - 
, , r 

- r ! c  m , 3 ~ + e / s  f 5 r  +he ~ L O , Q O ~ ~ , -  m a p s .  - .. 



4. MODEL PARAMETERS (Conr'dJ 
i 

5 .  , Explain how reach lengths for channel and overbanks were determined: 

A//  reach /en9/hs -  ere m e a s u r e d  $om C/o+~/ar; 

I work  m a p s ,  I 
I I 

5. RESULTS (from modelused torevise 100.year wafer surface elevations) 

I I. Do the results indicate: 

a. Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  y e s  Q NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b. Supercritical depth? a Yes a NO 

e. Crilical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IEi y e s  3 NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique situations 0 Ye" No 

YCS, srec,'a/ ~ r o L t -  repor+, =,fhc&d, 
If yes to a of he above, attach a n  ex anatIan that  discusses the sltuallon und how it is prcscntcd on the 
profiles, tables, and maps. 

What  is  the maximum change in energy gradienl between cioss-sections? . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify localion 

. . . . . . . . . . . . . . . . . . . .  W h a l  is lhe distance belween lhe cross-jeclions in 2 above? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

. . . . . . . . . . . . . . . . . . . . . . . .  Wnat  is the maximum distance between cross-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify loeation 

I'loodway determination 

a.Whal is lhe  maximum surcharge allowed by the community or Slale? . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  b. What  is the maximum surcharge for the revised condilions? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify localion 

Is 0 fool 

0.0 foot 

r//A 
/b,28 fps 

or qoq 

d: Are 1here.any negeative sirrcharge values a t  any cross-seclion Yes @ Yo 

Ifyes.  he Hoodway may need lo widen., I F i t  is no1 widened, please explain and indicate !he niaxirnum negative 
surcharge.  

Riverine Hydraulic Analysis Form Farm 4 Page 4 of 6 



5. RESULTS (Coot'd) 

I I 

Is the  discharge value used to determine the  floodway anywhere d i i e ren t  from that  used to determine the 
na tu ra l  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. ..... Yes No 

If Yes, explain: . 

I . . . . . . . . . . . . . . . . . . . . . . .  7. DO 1 0 0 - ~ e a r  water surface e~eva t ibns  increase a t  any location? Yes NO I 
If yes, please attach a list o i t h e  loeations where the increases occur, slate whether o r  not the  increases a r e  located 
on the requestor's property, and provide an explanalion of the reason for the increases. 

I Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6) I 
I 1 

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

I 
I\. T h e  revised water surface elevalions Lie into those computed by the effective FIS Model f 10-, SO-, 100-, and500- 

year), downstream of the project a1 cross-section within reet and upslream of the  

project a t  cross section wilhin ree L. 

13. 'The revised floodwny elevations tic into those computed by lhc  effective FIS model, dowstrvam of the project a t  

cross section within reeland upstream of the project a t  cross section 

wilhin reel. 

C. Attach proliles, a t  the same vcrticnl and horizontal scale a s  the profiles in the effective i21S report, showing 
s t ream bed and profiics of all floods studied (without cncroachmenli. Also, label all cross sections, road crossings 
(including low chord and Lop-of-road data) ,  culverts, tributaries, corporate limits, and study limits. lfchanncl 
distance has changed, the stationing should be revised for all profile sheets. 

C Attach a Floodway D a h  Table showing data  for each cross section listed in the published Floodway Oata'rnbie in 
Lhc ICIS report. 

I lJrocccd to I l ive r i~~eICoas ta l  Mapping Form I 

Riverine Hydraulic Analysis Form Form 4 Page 5 of 6 



FEDERAL EMERGENCY MANAGMENT AGENCY 
WATER SIIRFACE ELEVATION CHECK 

bJ= '4 Mode/- See fo //o w 10 J Wood Sq T&/e Y 

I. I - loo-yea,  (~,atu,al)Waler Surface Elevation 2-Encroachment (floodway) Water Surlace Elevation 3-Surcharge Value 

Inrlude all crass sections in the nlodels between tie-in points. Any interpolated values sltould be indicated in parentheses. Page 6 of 6 
Sheet of 

a 



PAGE 88 

FLOODWAY DATA,  WASH K:UNNAMED WASH #6 
P R O F I L E  NO.  2 

. . . . . . . FLOOOWAY - - - - - - -  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  FLOODWAY FLOODWAY 



FLOODWAY DATA,  WASH K:UNNAMEO WASH #6 
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 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  FLOODWAY FLOOOWAY 



i FEDEhZL EMERGENCY MANAGEMENT AGENCY 1 O.M.B. Burden No. 3067.0148 1 FEM* U S E  ONLY i 
BR1DGE:CULVERT FORM I EmlreSJuly 3 1. 1995 I 

PUBLIC BURDEN DLSCLOSURE NO'I'ICE . . I 
. ~ b l i c  reporting burden for this form is estimated Lo average 2 hours per response. The burden estimaie includes ~h~ 
z-.e for r ev~cwing  instructions, searching existing d a b  sources, gathering and maintaining the needed data ,  

amoieting and reviewing the form. Send comments recarding the accuracy of the  burdep estimate and any suggestions 
fur -educing :his burden, lo: Informdtion Collec?ions Management, Federal Emergency ManagemenL .?,gency, 500 C 
Street ,  S.W., Washingron. DC 20472; and Lo Lhe Ofice of Management and Hud<ei, Paperwork Reduction Project (3067. 
O !  4s) .  Washington, DC 20503. 

Csmmunity  Name: (/ninc~rporcifed % Y I C O ~ ~  County / G / J ~  d M/ckenb~/rq 
I '  - 

F!ooding Source: wash /Y : 
Project Namelldentifier: b / / t K e n b l ~ ~ c ,  ADM 5 FCD 89- 74 

1. IDENTIFIER 

! a o f r o a d w a y  i d .  Eoc:J Wund : US. # ! + h ~ - ~  C 1 O - l 9  

2. 1.ocation oibr~dgelciculvert along flooding source (in terms ois:resm distance or cross-scc:ion iden~ifier): 

I s + Q C , , ~ ~  cr.aqq& SAafrorl o , / d  
3. This revision reflects (cjieck one oirheioiloruing): 

S e w  bridgelculver: not modeled in the F?S 

Modified bridgelculvert previously modeled in  !he F!S 

.T - New analysis o ib r idgdc .~ lver t  previously modeiec in i i c  FIS 

I (Zzjioin why new a ~ i ~ s i s  wcs per/ormed: I 

2. SACXGROUND 

1 

Provide :he following iniorrnation about the structcre: 

Dimension, materia!, and shape (e.g. two 10 x 5 ieer reiniorced concreic Sox rdiver:: :hree 30-rooLspan bridnt! 
with 2 rows o i  two 3- COOL diameter circniar picrs; 40-loot wide ogce shape spil!way) fhcre 10 '% @ r~ 

/ p:. 7 ' ~ . ~ ~ . ~ ~ p ~ ~ .  / OY. z , . f i v ~ : r f ,  

E n t ~ a n c e  geomelry ofculverWtype ofbridge opening (e.g. 30"  - 7' ' wing walls with square iop e igc ,  sloping - 7.r Q v./,.;.>q %,,>. :s * embankmenls  and vertical a b u t n e n l s )  ?-3'< , n o  )i- ,.-- fn- .-.-.-.~e 
U' be v e /  

Liydraulic mode! used to analyze the structure (e.g., f IP :C-  utilh special bridge roufine, WSPIIO. IIY,?) 
#EC-  2 w;Ch s ~ c G ; ' . ~  / c~!i+<.: ; .! , J-, 

l id i f ierent  than hydraulic analysis for the flooding source.jus:iiy why tbe hydraulic analysis used for the 
flooding source could not analyze the  structure!^). 1ALlach j ~ r l i ~ l a r i o n l  

i 

ce: I f  a n y  i t e m s  d o  n o i a p p l y  t o s u b m i t t e d  hydrau i i c  analysis.  indicate  by  ?(/A 
d One i o r m  p e r  new/ rev i sed  br idge 'culverr  

F I M A  Porm 81.895. AUG 93 BridgeiCuiven Form Form 7 73ge 7 oi 6 



L ANALYSIS 

S k e k h  Lhe downsLream race oTLhe struclure logelher with the road profile. Show, a1 a minimum, lhc maximum low 
chord elevation,  inver t  elevation, minimum Lop of road elevation, a n d  inelfcctivc flow widths. 

f 

L/C. o f  barrels:  J 
I 

cJlvcr+ S,zc : ;!G ,$~?Ix ~ ' r . 7  
@ p l o ~ o < .  D ~ p k  OC ~ e S ; u e x +  'IW Culue++ : 5 .5  '++ See Cro55 5est1on # 0.  097 

S k e ' r h  Lhe upst ream face o l thc  s:ructure together wilh Lie road profiie. Snow, a t  a minimum. Lhu maximum low 
chord elevation,  inverLclevaLion, and minimum lopofr twd clevalion. 

' 0  6 Ear rds :  3 C u l ~ e r )  
I /  / 

~ u i v e r f  5 , r :  10 ) ( g d  g/,7 
I 

Appro%, Dcpfh of  &d.'we,f t h  c ~ l v e r f . '  51 5 v- See C r o r ~  5 r ~ h o  0 .  /,u 

BridguCulven Form Seem I Page 2 01 6 



i e k h  the plan "iew oTrhe structure(s) Show, a1 a minimum, the skew angle, cross-section locations, distances 
:kween cross sections, and lenglh ofstructure (s). 

t now . . . . 

Br;d'2 w;& / 
CuIverf f e n y - f h :  9 1 ~ 7  

culvert Cross Sec'Lon S S b f t o n s  

Sfa.A= ofo9. f  

i 5ta. 6- 0. 079 

i i i 5 t M . C  = 3, //A/ 
~tor.D= 0.121 

~K~I..J Atyle: 0 

Rmch L e n j % ~ :  
11 = 21 fS: 

Q a V .a LZ  r gL7ft. 

Anach plans of the structure ( 5 )  certified by a registered Professional Engineer. 

/ 
:ulvcrt length or bridge width (R) &l It 7 

:alculated culvcrthridge area (ft*) 
by the hydraulic model, ifapplicable 

rota1 culverL'bridge area (R?) 

8r~ge.Kulverl  Form 



3. A H U Y S K  (Conl'd) 

Elevations Above Which Flow is Erective for O v e r b a n h  

- l c n  Overbank Right Overbdnk 

' Upstream race  ST^ L!, / /S  1 /?C, 6 /?do ~7 

Downstream face 3 ,  pg /945 ,  1 / 9 L / 7 -  GJ 

Minimum Too olRoad Elevation 

Upstream face 

Downstream lace 

100-Year Elevations 

Upstream face 

Downstream face 

Discharze 
AmounL olflow 

Kighl Overbank 

Knergy Gradient 
Elevslions 

/y .P,  9 6 

&J-O , 6'6 

h w  Flow Pressure Flow Weir Flow Total Flow 

throughlover - 
the s ~ r u c t u r e  (s) (cfs) 122 3 /2$Z 

'Thc maximum depth o l  I 
flow over the roadwaylrailroad (R.1 ..................................... 2 . M  

W e i r  length (n.) ........................................................ 22C / 

Too Widths 

Upstream face 

Downstream face 

Too Widths 

Floodplain 

Erective Flow 

UpsLream face ,L?C., / 

Downstream Pdce 397 

Floodway 

E k t i v e  and 
Inerective Flow 

( '  NQSGO yam,pa R l ~ c r  F! ,3ou / l .~ /~9 / /1  

BndquCulven Form Form 7 Paqc 4 a1 6 



3.ANALYSlS (Coni'dl 

l a s s  CwflicienLs 

6, L.0 
Enlrance loss coeficient 

hianning's "n" value assigned to the strucLure(s) 
0 , 0 2 0  

- 
Friction loss coeficient through s t ructure  (sl 

Other loss coenicients (e.g., bend - 
manhole, ek.1 

- 
Tolal loss coeficienl  

K' , .90 
Weir coeficient  - 
Pier coeficient 

0, ; ,:; .> 
Contraction loss coeficient 

0 , ;? <-. -'; 
Expansion loss coeficient 

- 
4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. . I s  there any indication lrom historical records t h a t  sedimenl  t ranspor t  iinc!udingscour a n d  deposition) can 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A c t  the 100-year water surface elevations? Yes No 1 

I ti Based on the condilions (such as geornorphology, uegelotive cover a n d  deuelopmenl orlhe wafershed a n d  sfream 
bed. a n d  bonk conditions), is :here a potential for debris a n d  sediment t ranspor t  (including scour  a n d  

J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
deposilion) to aifect the 100-year water  surrace elevations andlor convey.ance capacity through the  
bridgdculvert? Yes 0 NO 

1 . i f  the answer lo either l A  or 1B is yes: 
! A. What is Lhe es:imated sediment (bed marerial)  load? 

i c:i (alfach gradalion curve) 

Explain method used to estimate thc sediment  t ranspor t  and Lhc depth of scour andlor  

deposition Id,A - SeG/, 'meo f +yon 6 ,corf no+ ~ ~ n s , ' c / e r e  r/ 
i 

in ar?a 1 yS/S. 
/ 

I B. Will sedimentaccumulatc enywhcre through Lhc b r i d g c ~ c u l v c r t ? u  Yes a No I 
Ifyes, explain the impact on the convcyancr! capacity through the  

bridge!culvert? 

i 1 
5. FLOOOWAY ANALYSIS 

I 1 
1 Explain method ofbridge encroachmcnl I 

Br~dgelCulven Form F08m 7 Page 5 01 6 



5. F~OOOWAY ANALYSIS (Cont'dl 

I Comments (upla in  any unruual silwrtiom): 

A t t a c h  ana lys is .  

Bridgc~Culven Farm 



ublic reporting burden Tor Lhis form is estimated to average 2 hours per response. The burden eslimate includes the 
me for revicwing ins t ruc~ions ,  searching existing da ta  sources, gathering and maintaining the needed data.  and 

ompleting and reviewing the form. Send comments reaarding Lhe accuracy of Lhc burden estimate and any suggestions 
lor reducing this burden, to: lniormation Collec?ions ManagemenL, Federal Emerzency ManagemenL Agency, 500 C 
Strzet,  S.W., Washington, DC 20472; and lo Lhe O f i c e  of Management and Hudget, Paperwork lieduction Project (3067. 
0 !AS). Wash ingon ,  DC 20503. . 

iiDE.%AL EMERGENCY MANAGEMENT AGENCY o.M.~. Burden NO. 3067.0148 

BRIDGUCULVERT FORM Exdres July 3 1. 1994 

Community Name: L/nmcorporafed b'hvi~opa County I '  /GL+'~ Df dickenbury - 

7 FEMA USi ONLY 

Flooding Source: W O G ~  K : 
Prsject Namc'ldentifier: N ~ c K z n b ~ w  ADM5 FCD 89-79 

1. IDENTIFlE3I - 
N~~~ ofroadway, raiiroad, ek,: I * I / P =  j. B o L , ~ , ~  : US. : : /3.~:-?9 :. - 

2. 1.ocation oibr idg4culver t  along flooding source (in terms ofs:ream disrance or cross-iccrion identifier): 

s + ~ C , ~ , ,  O. /2 /  40 S& # i b q  0.136 

3. This revision reflects (c.5ec.k one o i lhe  ioilowingj: 

New bridgelculver: noL modeled in ihe  FIS 

I? Mocuied b r i d g ~ l c ~ u l v e r  previousiy modeled in  the FIS 

I r; New analysis oibridge/culvert previously modeied in ~ h c  F!S 

PUBLIC BURDEN DISCLOSURE NO'I'ICE . . 

I iZz?iain uity n e u  amiysis  was per io rmed  i 

2. SACXGROUND 

Pyovide :he following inl^orn~aLion about  Lhe struclzre:  I 
i '3imension. materiai, and shape (e.g. two 10 x 5 ieet reiniorced concrete box c.ulver'.: three 30-loot span jridzc! 

with 2 rows o i  two 2- iooc diameter circniar piers: 40-foot wide ogesshnpe spiliway) Shrcc /O ' ~ e  ' X 

i;ig, 2 ,' ~ o r l c , r f < #   GO* G U ~ V P ~  ?i 
I 

. Entrance geomerry ofcuiverfftype ofbridge opening ( e . ~  20 " ;75Uwingwal ls  with square iqp edgc, sloping i " embankrnenls and ver~ iea l  a b u t s e n i s )  .30° - 7 d '  W ~ n q  W Q  /k ; no f'17 /e f 

3. t iydraulic mode! used tn analyze the structure (e.g.. FIP.':'C-7 u,ilh specid  bridge routine, WSPI IO .  IIYXI 
4 ~ c - z  w;fh spec;b/ cw/gerf raer+*i,e. 

ICdi~Zerenc than hydrauiic analysis for the  flooding source.jus;iiy why the hydraulic analysis used lor :he 
flooding source could no1 analyze the strucLure!s). (Atlach justification) 

I 

ce: If a n y  i t ems  d o  n o r  a p p l y  to s u b m i t t e d  h y d r a u l i c  analysis .  indicate  by N/A 
d O n e  iorm p e r  newi rev i sed  b r i d ~ e ' c n i v e r :  

F I M A  Form 81 -896 .AUG 93 8ridgelCuiuen Form Form 7 z39e 7 oi 6 



3. ANALYSIS 
r 
S k e t c h  rhe downstream race o i lhe  slruclure together with lhe road profile. Show, a t  a minimum, ~ h c  maximum low 
chord elevation,  inve r t  elevation, minimum Lop of road elevation, and ineKccLive flow widlhs. 

kit. o f  Barrels: 3 

/449, '0 

Culvert lnverf E/eV. 

1 I 
c i I vc r+5 rzz :  /ofx,? y & , <  

/ 
Appro%, LbP $4 04 cCer~&t., i /n G /verj'! J. 2 */- See Cro55 5es ) loo  i+ 0 if / 

S k e x h  Lhe upst ream race of ~ h c  s:ructure logelher wilh b e  road profile. Show, a t  a minimum, the maximum low 
chord elevation,  invert  elevation, and minimum l o p o r r ~ d  elevalion. 

I I 
8ridgeICulrerl form Form I Page 1 oi 6 



kelch the plan "iew the slrucLurets) Show, at a minimum, the skew angle, cross-section loeatians, d i s ~ a n c e s  
ckween cross sections, and length of struclure (s). 

4--- flow 

Cras S e t o n  S + a f f o n s  

5-h.A.. ot//.$ 
5ta. B= a' 12-1 

sta.C= 0, 136 
Sta.D= O ~ / < Z  

SKa Atyle: 0 

Reach Levjtt,5: 

1 1 s  31.7 ft 
Q dl U .Q L ~ ~ g 6 . 2  ft. 

4 L3r&?S fS. 
\n 

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

B#idge!ulven Form 

J 

Culvcrt length or bridge width (II) 
$ G , 2  

Calculated culverUbridge area (It*) 
by Lhe hydmulic model, ifapplicable 

8 3 ,  7 ~t 

' r o ~ a l  culverl/lridge area 0 2 )  
g 3 ,  7 4tZ- 

Form 7 Page 3 of 6 

. 



Clevations Above Which Flow is Effective for Overbanks 

IxR 0vehnk Righl Overbank 

Upstream h c e  (;CT/I 9 . 1 3 4  196 y'. 6 /96 4, 0 

~ o n t r e a  f a c e  0 .  /Z I )  /9.ib& , 0 /a "> ,  3 

Minimum Top 01Road Elevation 

Upstream (ace 

Downstream face 

100-Year Elevations 

Upstream face 

Downstream face 

I ~ f t  Overbank 

/964 .  0 

Water Surface 
Elevatiocs 

/ ~ G J , L ~  

Kighl Overbank 

Energy Gradient 
Elcvstions 

/963-,  C 

'9-6 /o 

h w  Flow Pressure Flow Weir IPlow Total Flow 

through/over A 

the srruclure (s) (cis) // 6 6 

'Thc maximum depth of 
flow over the roadwaylrailroad (h.1 /, d-3 ..................................... 

W e i r  length (It.) 3 /<- ........................................................ 

Too Widths 
Floodplain 

Upstream face 336' 

Downstream face 47<' 

Too Widths 

Effective Flow 

Upstream face 

Downstream face ' 2 ~ 6 ~  I ' 

Floodway 

Erective and 
lneflective Flow 

sridqvcvlven Form Form 7 Piqe a 01  6 



3.AHALYSlS (Cnnl'd) 

l a s s  CbeAicienls 

Entrance loss coeficient 0 .  fq0  

Manning's "n" value assigned to the slruclure(s) I 0 . 0 ~ 0  

Friction loss coeficjent through s t ructure  (s) ..-. 
Other loss coeficients (e.g., bend 

manhole, ete.) 
- 

Total loss coeficient - 
Weir coeficlent  2 . 9 0  
Pier coefiicient 

- 
Cont-action loss coefficient 0 ,  C; 

Expansion loss coeficient 3. ,b. 

I 

4. SEDIMENT TFSNS?ORT CONSIDERATIONS 

1 1 .  A. Is there any indication from historic31 records t h a t  sediment  t ranspor t  ( inc!udingsrnurand drposilion) can 

I d e c t  the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a Yes No 1 
B Based on !be conditions (such as  geomorpho!ogy. uegrlalive couer a n d  deueiopmenl o o h e  walershrd  a n d  sf ream 

bed, a n d  bcnri condil:onsJ, is :here a potenLial for debris a n d  sediment  transport(inc1uding scour  a n d  
deposilion) to aKect the 100-year water  surcace elevations andlor  conveyance capacity through the 
bridgc?culvert? . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 0 No 

.. if the answer to either I,\ or 16 is yes: 
A. WhaL is :he estimated sediment (hed malr r ia i )  load? 

ccs (atlach gradofion curve) 

Explain mechod used to estimate thc sedi~r lcnt  t ranspor t  and the depth of scour andlor  

deposition l\jp - Ce~l~'vncr7 j +ram s ,C0ri' n o f  c ~ n ~ , ' d e r e r /  
i 

in una  I VS/S. 
/ 

I B. Will sediment accumulate anywhcrc through Lhc b r i d g c ' c u l v c r t ? ~  Yes 0 No I 
I Il'ycs, explain the impact on the conveyance capacity through  he I 

S.fL000WAY ANALYSIS 

j 5 : r~ la in  meLhod ofbridge encroitchmcnt I 

4 i!loedway run) M4 C l ~ ~ c l  7 04 $.- - e @; crctr3 r. A rn en. /  /C ;/: 2.r; w hcrc 
, j ~ a ~ l d r d  are, de&n;d b y  157- (; e . ,  STEUCL , , P M / J C ~  J 

I 

i wh, ' /e  efyec+,k e/eva a r e  d c ~ / ~ c r l  Ay ~3 ~ / : e . ,  E L L E A  , . E L P ~ X )  I 
I 
I f o w  ca /ccr / r :C , ; , i s .  

3trdgelCulren farm Fo,m 7 ?age 5 ot 6 



S. FLOOOWAY ANALYSIS (Contad) 

Comments (upla inany  unusual silunlionu): 

I 1 

Attach analysis. 

BridguCuluen Form Farm 7 Paqe 6 ai 6 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.a. Burden No. 3067.0148 1 FEMA USEONLY 

HYDROLOGIC ANALYSIS FORM I Exptres July 31, 1994 I 
PUBLIC BURDEN DISCLOSURE NOTICE 

ublic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimalc includes ihc 
time ror 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 Edergency Management Agency, 500 C 
SLreeL, S. W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

Community Name: nlnCorpora t e d M a r l c o p  Count;, //T* oF WIC ken b u  re, 

Flooding Source: Wash K 2 i 
(Ow furnr fur ooch {Tooding suurcel 

Project Name/ldentilier: WIG Ken buri AD M 5  FC D 89- 74 
4 

1. HYDROLOGIC ANALYSIS IN FIS - 
Cl Approximale study stream (Zone A) 

1)etai ed study stream (briefly e. plain melhodology) HEL - / a n q l y s / j  bajed 0fl ~ l o o d  
I O L s t f ~ d  cf dar;cnpa r]ounk Me%od'o/qo,es. 

2. REASON MRNEW HYOROLOGiCANALYSIS 

a No exlsting analysis 
Improved data (see data revision onpage 3) 

0 Changed physical conditions of watershed (elplain) 

Alternative methodology (justify ruhy the revised model is better than model used in  the effective FIS) I 
Evaluation of proposed conditions (CLOMRs only) (explain) I 

I II a computer progradmodel  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 inlerval need be included for SFHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

6a Approval of hydrologic analysis, including the resulting peak di harge va ue  (s  has een provided by the 
appropriate local, state, or Federal Agency. (i.e., F I O ~  C ~ ~ I T ~ O I  r?l.$rlc$ 2 

+v 
/ \ / j a r~~o~ec  

C.m n ) 
Altach evilience of approval. 

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

F t M A  Form 81-898. AUG 93 Hydrologx Analysls Form Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

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

Stream: 

Comparison of 100-year Discharges 

Location: Drainage a rea  F1S (cfs) : Revised (cfs) : 
tSq mi.) o 

d l 8 4  9, ml. - 848 cfs  

Nole: When revised discharges a re  not significantly different than F1S discharges, FEMA may require a 
coniidence limits analysis on attachment D a1 a later date to comple~e ihe  review. 

As is often the  case with revision requests, only a portion of a s t ream may acLually be revised o r  be affected by a 
revision. Therefore, lransilion l o  lhe unrevised portion is' important to maintain ihe eon~inui ly  of ihe study. N F l P  
regulalions stipulalc tha t  such a lransition must be assured. What  is  the transition from the proposed discharges to ihe 
effeclive discharges? I'lease explain how the transition was made (attach separate sheel ifnecrssory) 

do ex&nq nnaIysl5 ar updated c lna ly51~ % rcf'lcct exlshnq 

cond1f ion5.  

Is lhe  new hydrologic analysis beingdevelopedsolely lo revise the flow values prusenled in lhe F1Sii.r. no changed 

hydraulic conditions)? Yes No 

If yes, does the 100-ye+r water surface elevation change by 1.0 fool or more? Yes No 

I.'EMA does not normally revise NFlP  maps solely due lo insignificant flow chunses where chanzcs in 100-year walcr 
surface elevaiion a re  less Lhan 1.0 fool. 

I 

Form 3 Paqe 2 of 7 



5. HISTORICAL FLOODING INFORMATION 

1s historical data  available for the flooding source? C] Yes No 
If yes, provide the following: I 

1.ocation along flooding source: 

., . , 3 .  , .? I 
I maxlmum peas aiscnarge: CIS 

4 I 
Second highest peak discharge: c Cs 

- m .  e . . 

6. GAGE RECORD INFORMATION 

Location o l  nearest gage to projec't site (along flooding source or s ~ m i i a r  walershed; speciiy) 
i \ lA 

Gaging Station: 
Drainage area a t  gage: mi:! 
Number of years of data: 

7. DATA REVISION 

Data source can be from a Federal, State, or local government agency, or tiom u private source. Some Skate and 
local governments may have less strict data requirements than Federili agencies, in which case the hydrologic 
data  may not be accepted by FEMA unless it is demonstrated that the data give a better estimale of the flood 
discharge. 

Please use the foilowing tabie to list all the data and/or parameters affected by this request and idcntiiy then1 as 
new daLa OVew) or  as  revising existing data (Rzvised). (If necessary, allacn a separate sheel.) 

Data Parameter  New Revised L)ak Source 

Attach documentation corroborating each data source li.r., certified slarernrnt, report, Sibiiogruphical reference 10 
a published docurnenf). In the case of a published document or a government report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

I 

a Statistical Analysis oCGage Records (use Attachment A) 

2 Regional Regression Equations (use Alfachrnent B)  

a P~recipitation/Runoff?dodel fuse Alfachmenl C) 

Other (specify: attach backup cornpurafions and  supportmg dofa) 

Hydrologic analysis Form Form 3 Page 3 of  7 



ATTACHMENT A: STATISTICAL ANALYSIS OFGAGE RECORDS 

Gaging Station: 

I Gage 1,ocation (latitude and longitude): 

FIS: Revised: 
i 

................................ 1. Number of years of data 
9 

Systematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Historical ......................................... 

2. Homogeneous data ..................................... Yes No r~ Yes q No 

3. Data adjustments ...................................... Yes 13 No U Y e s  C l N o  

4. Number of high outliers ..... .,. ......................... 
Low outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zeroevents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  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  0 NO 

If yes, specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes  No 

...................................... 11.Comparison of resulki with other analyses Yes NO 

If yes, describe comparison 

'FEMA does no1 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. 

1 Hydrologic Analysir for Form 3 2aqe 4 01 7 



A'FTACHMENT 8: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

AIA 

I (Attach a copy oftitle page, able  of contents, andpertinrnf pages including aqwfions.) 

I 2. Gaged or ungaged stream: 

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

1. Provide parameters, values, and source of data used to define parameters. 

PIS: Revised: 

5, Urbanized conditions calculations . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q ?lo a y e s  O N 0  

1 6 Percent af watershed urbanization . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is the watershed controlled? @ Yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
O Y e s  O N o  

Comparison with other analyses Yes q NO a Yes q No 

[f the answer to 5 , 7 ,  or 8 is yes, explain methodolog in Comments. 

Ifdata is nolavailable, indicate by NIA. 

A~:ach computalion and supporting maps, delineating the watershed boundary and d~.aina<c area diviclcs. 

Hydrologr< Analyrns 6orm Form 3 Page 5 of 7 



- 
FIS: Revised 

1. Method or model used: ................................... /-I" - 1  
............................................ Version: Ver. 3.0 

Date: ............................................... 02 All&. 88 
2. Source of rainfall depth: ................................. A/OAA Atlas 7 
3. Source of rainfall distribution: ." ............................ S C S  TYPE E 
4. Rainfall duration: ....................................... 24 hour5 
5. Areal adjustment to precipitation (70): ..................... ~\d5 HYDRO-4-c 
6. Hydrograph development method: ........................ 5- G f q ~ h  
7. Loss rate method: ....................................... 6reen - AMPT 

Source of soils information: ........................... 
Source of land use information 

-.525-- 
.. . . . . . . . . . . . . . . . . . . . . . .  Tmn d Ld~kcnbuq 

d 

8. Channel routing method: ................................ n b a k  
9. Reservoir routing: .................... : .................. Yes No O Y e s  a No 

10. Baseflow considerations: ................................. C] Yes C] No Ycs &3 No 

Ifyes, explain how baseflow was determined: 

11. Snowmeltconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes No 0 Yes No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes Xo a Yes 30 

Ifyes, explain how calibration was performed f.nrnou+d d\~rharc(e5 were c o r n ~ a r e d  

D\YHARGE vs  RAINA AGE A ~ F A  CU~\ /C<  and enveio,ors 

n 4 Cmti~ b\h i ,d  MarlcoPn ~ u n t - v ,  

.. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  13. Future land use condition: .... Ycs jX1 No 
If yes, explain why 

NOTE: FEMA policy is to base flooding on existing condiiions. 
lfdala is nolavailable, indicate by NIA. 

ATTACHMENT C: PRECIPITATIONIRUNOFF MODEL 

Attach precipitation/runoff model, hydrologic model schernaric, curve number calculations. :ime of  concentration 

0 

calculations, and supporting maps, delineating the watershed boundary and dramage area divides. 

Hydrologu nnalyras Farm Form 3 Page 6 of 7 



ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

tream: A - h l ~  +'I~LJ records 

Select one location for Confidence Limits Evalualion (describe location): 

" 

Discharges for selected location: 

Exceedance Probability FIS Revised 

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

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

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

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  ccs 

cis 

cfs 

cfs 

cfs 

1% (1 00-year) Flood Conlidence Intervals 

90% Co~?dence  Interval: 5% limit c fs 

95% limit c rs 

I 50% Coniidence Interval: 25% limit ccs 

75% limit CCS 

If the value of the 100-year frequency flood in the 
FIS is beyond the 50% confidence interval b u t  
within the 90% coniidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes 0 No 

I An example of confidence limits analysis can be found in Appendix 9 ofBulletin 17B 

Atlach Confidence Limits Analysis. a 
Hydrologic Analylir Form Form 3 Page 7 of 7 



I ~ l i c  reporting burden for this form is estimated lo average 2.25 hours per response. The burden e s t i n ~ a t e  includes the 
me Cor reviewing instructions, searching existing data sources, gathering and maintaining Lhc needed da ta ,  and 

completing and reviewing the form. Send comments regarding the accuracy of the burden'estimate and any suggestions 
for reducing this burden, to: lnrormation Collections Management, Federal Emergency Nanagement Agency, 500 C ? Sl.rect. S . W .  W a s h i n ~ t o n .  DC 20472: and to the Oficc of Management and Budget, Paperwork Reduction Project (3067- 

Append> ++ G , I O  

Comniunity Name: U ~ I ~ C O  rpora tJ Mcii;cc+a G(A~$,, h w n  of  bJ;ckenbure~ 4 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. BvrdenNa 3067-0148 

RlVERlNE HYDRAULIC ANALYSIS FORM Exp#res July 3 1 .  199d 

' I  
- 

Flooding Source: W a ~ h  K2 
t O r e  (urn, for eoch Poudrng source) 

Project NameAdentifier: ~ ; ~ k c ~ b u r r q  ADMS - FC.0 99-77 
d 

FEMA USE ONLY 

1. REACH TO BE REVISED 
1 

IJUHLIC HUKI)k:N DISCLOSURE No'l'lcb: 

t ips t rcam limit: S4a 4rdn 0 - 7 9 C  

rPz NOL studied 

Studied by approximate methods I 
I 1)ownstream limit of sLudy I 
I Upstream limit orstudy I 

@ Studied by delitiled methods 

Downstream limit of study C o n f l u e n c e  (.~,';h Wash .- 

Upstream limit oistudy ~ - / ~ + , o n  0.79.C 

1 3 Floodway dclinealcd I 
I Downstream limil ofFloodway I 

j 1 Upstream limit  oCFloodway I 
3. HYDRAULIC ANALYSIS 

Why is ihc  hydraulic analysisdifferentfrom that used to develop the FIRM. 1Cl1ech ull rhur uj>ply) 1 
C! Not studied in FIS 

C? Improved hydrologic dataAanalysis. Explain: I 
a Improved hydraulic analysls. Explain: 

Flood control structure.  I1:xplain: 

C] Other. Explain: 

! 

F E M A  Form 81-89C A U G  33 Rivetine Hydraulic Analyrlr Form Form n Page 1 0 t  6 



3. RI'VERINE HYDRAULIC ANALYSIS FORM 
Models Submitted 

I"ull inpul and output listings along wilh files on diskette fifauailable) Tor each of Lhe models listed below and 
.summary or lhe source ofinput parameters used in lhe models must be provided. The summary must include a 
comnlele description of any changes made from model lo model (e.g. duplicate effecfivq model lo corrected effective 
model). Only lhe 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 
SFl iAs  wilh a %one A designation. For areas  which do not have detailed floodi?ng, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

0 Duplicate Effective Model Natural Floodway 

Copies o l lhe  hydraulic analysis used in the effeclive FIS, referred to as  the • 
cffcctive models (lo-, 50-, 100-, and  500-year mulli-profile runs and  fhe 
floodway run1 must be obtained and then reproduced on the requestor's 
equipment to produce the duulicatk effective model. 'This is required to 
assure that  the effective model input data has been transferred correctly to 
the 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 effective model is the model that corrects any errors that 
occur in the dunlicale effective model, adds any additional cross seclinns to 
:he dunlicale cifective model, or  incorporates more dehi lcd lopographic 
inrormillion Lhan Lhal used in ihe currenlly effective model. The curreeled 
eifective model must & reflect any man-made physical changes since the 
date of Lhe efleclive model. An error could be a technical error  in the 
modeling proccdurcs, or any construction in the floodplain tho1 occurrcd 
prior to the dale of the effective model but was not incorporaled inLu rhc 
e f ic t ivc  modcl. 

Existing or I're-Project Conditions Model 
Natural Floodway 

a 
The duoliealc cffectivc or corrected model is modiiicd Lo pruducc Lhc 
exislinc or ore-oroiccl conditions model Lo reflect any modilicalions Lhat 
have occurred within the floodplain since the date of Lhe effective model but 
prior LO Lhe construction of the project for which Lhe revision is being 
requested. IT no modilication has occurred since the date of ihe clTecLive 
model, lhcn Lhis modcl would be identical to the corrected cfrcctive or  
duulicale effective 1nodt.l. 

Revised or  Iaost-Projecl Condilions Model Natural Floodway 
n n u u 

The existine or  ore-nroiect conditions model f o r  duplicate effecfiue ur  
corrected rffecfiue model, as  appropriate) is revised to reflect revised or pnsl- 
project condilions. This model must incorporale any physical changes lo 
the floodplain since the effective modcl was produced as  well as  the effects 
o i  the pro,iect. When the request is for proposed project this model should 
reflect proposed conditions. 

Other: Please attach a s h e e l  descr ibing al l  o the r  models o r  Naturai Fioodway 
calculaliuns submilled. rn €3 

Riverine Hydraulic Analyn, Farm P08m 4 Page 2 01 6 



4. MODEL PARAMETERS (from modelusedto revise 100-veatwatersurface elevation) 

t ' 

Discharges: Upstream Limit Downstream Limit 

10-year 174 '6 460 C+ 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2% C//J 73L' ,x- 

3 3 0  3 
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 4 8  C@ - - 
500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attach diagram showing changes in 100-year discharge 

Explain how Lhc starting water surface elevations were determined S f a r  f in? w 0 4 e r  - 
surface  eIcva +tins d e f e r m , A e c /  by f-lre s/op..z- czwo mefhod. 

........ Givc rangc of Friction loss coefilcients (iManningrs "1V")hanncl 0. 0 3 5  0r0dc 

Overbanks 0,660 -v 0 . 0 d  . . . . .  

If Friction loss coefficients are different anywhere along the revised reach From lhose used to develop Lhe FlItM, 
give loc~tion, value used in the effective FIS, and revised valucs and an explanation as LO how thc ruvised vulucs 
were determined. 

L.ocaLion - FIS Revised - 

-. -- ! 
......... I 

Explain: 

I)escribe how the cross section geometry data were delermined (e .g . ,  fieid suruq,  topographic mup, lakrn from 
preuious study) and list cross sections lhal werc added. 

Riverme Hydraulic indlyst,  Folm fornt 4 Page 3 at 6 



4.MOOEL PARAMETERS (Conc'd) 

1 i 
5. , Explain how reach lengths for channel and overbanks were determined: 

,411 reach Jenq/Xs Mere m e a s u r e d  G o m  f l oodp la& 

I I 
5. RESULTS (from model used torevise 100-yearwater suriace elevawansJ 

4 

1 1. Do the resulLs indicate: 

a. Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  y e s  m NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b. Supercritical depth? Yes NO 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LX y e s  0 NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique situations Yes NO 

r o b l e n ~  report o,f fached, 
that  discusses the srtuatlon and how it is prescntcd on the 

profiles, tables, and maps. 

2. What  is the maximum change in energy gradient between c;oss-sections? 0 O O F Z J  /Il/ii~ . . . . . . .  . " 
Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 2 1 2  

3. What  is the dislance between the cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  2 y 6 .  &I 

Specify loention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O q 2 s q  

1. W h a t  is the maximum distance between cross-sections? 4 3 3 .  0 . . . . . . . . . . . . . . . . . . . . . . . .  
Speciry location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 7 0 C  

5. I'loodway determination 

a.What is the maximum surcharge allowed by the community or State? . . . . . . . . .  1, o root 

b. WhaL is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . .  0 foot 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ J / A  

c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,99 ~ P S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify localion 0.  182 

I Explain: I 
d. Are lhere any  negeative s l~ rcharge  values a t  any cross-section Yes @ No 

If yes. thc tloodway may need to widen.. l r i t  is not widcncd, please explain and indicatc the maximum ncgativc 
surcharge.  

& 
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5. RESULTS (Cont'd) 

I 

t ' Is the discharge value used to determine the floodway anywhere diiTerent from tha t  used to determine the 
. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  na tura l  100-year flood elevations? .'. Yes No 

If  Yes, explain: 
* 

7. Do 100-year water surface elevati ins increase a t  any location? . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

Ifyes,  please attach a list o i t h e  locations where the increases occur, sLate whether or not the increases a r e  located 
on the  requestor's property, and provide an explanation of the reason for the increases. 

Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6) 

I I 

6. REVISED FlRMlFBFM A N 0  FLOOD PROFILES 

1 
A. T h e  revised water surface elevations Lie into those computed by the effective FIS Model (IO-, 50-, 100-, andj00.  

year), downstream of the project a t  cross-section within reel and upstream of ihe  

project a t  cross section within feet. 

1 13. The  revised floodway elevations tic into those computed by the efiective FIS model, dowstream of ihe project a t  I 
cross section within reel and upstream of the project a t  cross section 

within reel. 

C. Attach profiles, a t  the same vcrticai and horizontal scale a s  the profiles in the  effective ii1S report, showing 
s t ream bed and profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and Lop-of-road data),  culverts, tributaries, corporate limits, and study limits. lrchanncl 

I distance has  changed, the stationingshouid be revised Tor all profile sheets. 

Attach a Floodway D a h  Tdble showing data  for each cross section listed in the published iiloodway 1)aLa Tdbie in 
lhc 1'1s report. 

I i'l.ocucd tr, lliveriric /Coastal Mapping Form I 
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li.loo-Iea~ (naturaIJWater Iurfa'e Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value I 
Intlode all uoss se(tioes in the models between lie-in points. Any interpolated values shouldhe indicated in parentheses. Page 6 of 6 
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LOODWAY D A T A ,  WASH K:UNNAMED WASH #6 9 .  
P R O F I L E  NO. 2 

. - . . . - - FLOODWAY - - - - - - -  UATER SURFACE E L E V A T I O N  

S T A T I O N  W I D T H  S E C T I O N  MEAN U l T H  WITHOUT D I F F E R E N C E  

AREA V E L O C I T Y  FLOODUAY FLOODUAY 



********************************************A* 

* HEC-2 WATER SURFACE PROFILES * 
* * 

V e r s i o n  4 . 6 . 2 ;  May 1 9 9 1  a ,  * 
* 

* RUN DATE 04JUN92 TIME 0 9 : 4 1 : 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 

....................................... 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, SUITE 0 * 
* 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 04JUN92 09:41:38 
...................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
...................................... 

T1 WICKENBURG ADMS: MARICOPA COUNTY - CONTRACT FCDMC 89-79 
72 BLACK & VEATCH PN 17676: COE & VAN LOO JN 1197-02 
73 WASH K:UNNAMED WASH #6 (WK6F) 

J1 I C H E C K  I N Q  N l  NV IDIR STRT METRIC HVlNS Q WSEL FO 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

4 .07 1320.4 .035 1344.5 ,045 1720.7 .07 2204.2 
,070 ,070 .035 .1 .3 

2 2508 2508 
HASSAYAMPA RIVER F I S  SECTION 47.52CCBA 1988, NO DATUM CHANGE) 
CONFLUENCE W l T H  WASH K - UNNAMED WASH # 6, AN EAST TRIBUTARY 
NON COINCIDENT W l T H  100 YEAR DISCHARGE I N  HASSAYAMPA 
THE STARTING WATER SURFACE ELEVATION WAS DETERMINED BY THE 
SLOPE AREA METHOD I N  THE HEC-2 INPUT ( J I ,  FIELD 5) 

47.52 23 1320.4 1344.5 0 0 0 
1953.0 1000.0 1953.0 1032.9 1932.5 1083.8 1933.5 1257.2 1928.1 1320.4 
1928.0 1334.4 1928.0 1344.5 1933.3 1367.1 1933.3 1415.2 1929.6 1504.9 
1934.0 1602.6 1934.0 1611.5 1930.7 1635.1 1930.8 1720.7 1938.2 1837.2 
1944.0 1887.2 1945.2 2030.4 1952.5 2054.2 1953.1 2072.1 1950.0 2091.4 
1951.9 2147.8 1957.3 2182.6 1960.1 2204.2 0.0 0.0 0.0 0.0 

NC .070 ,070 ,035 .6 .8 

ET 9.1 730 1064 
THE POINT OF INTERSECTION OF THE THALWEG W I T H  A CROSS SECTION 
CORRESPONDS TO S T A T I O N  1000.00 OF THE CROSS SECTION; 
UNLESS OTHERWISE N O T E D .  

THE POINT OF INTERSECTION OF THE THALWEG W l T H  A CROSS 

SECTION CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERWISE NOTED. 

0.095 39 843 926 650 950 880 
1952.4 673. 1950.3 682. 1948.0 803. 1949.2 814. 1949.1 829. 

GR 1947.9 843. 1947.0 858. 1946.3 867. 1946.3 895. 1947.0 915. 
GR 1947.6 926. 1947.6 943. 1947.7 950. 1948.0 958. 1947.9 964. 
GR 1947.5 979. 1947.1 985. 1947.1 991. 1947.0 997. 1947.2 1000. 
GR 1947.6 1005. 1948.2 1015. 1949.0 1028. 1949.3 1056. 1949.6 1081. 
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,070 ,070 ,020 .6 

9.1 

DOWNSTREAM SECTI0N:EAST BOUND CULVERT 

0.099 3 9  858 895 

10  

1952.4 673. 1950.3 682. 

1947.9 843. 1947.0 858. 

1947.6 926. 1947.6 943. 

1947.5 979. 1947.1 985. 

1947.6 1005. 1948.2 1015. 

1950.0 1097. 1950.0 1103. 

1954.0 1175. 1954.4 1180. 

1956.5 1197. 1957.2 1220. 

SC 3.020 0.40 2.9 0 2.54 10 

ET 9.11 

UPSTREAM SECTION: EASr BOUND CULVERT 

(3 -10 '  x 8 ' x  81.7' CBCs), 5.5' OF SEDIMENT ON BOTTOM 

HIGHWAY SLOPES DOWNWARD TO THE SOUTH, STATION 790 REPRESENTS 

THE LIMIT OF THE EFFECTIVE FLOW AREA 

X1 0.115 10  984.15 1015.85 81.7 81.7 

ET 9.1 

DOWNSTREAM SECTI0N:WEST BWND CULVERT 

HIGHWAY SLOPES DOWNWARD TO THE SOUTH, STATION 800 REPRESENTS 

THE LIMIT OF THE EFFECTIVE FLOW AREA 

XI  0.121 12 984.15 1015.85 31.7 31.7 

X3 10 

GR 1964.0 799.9 1956.0 800 1956.0 880 

GR 1949.1 984.15 1949.1 1000.0 1949.1 1015.85 

GR 1960.0 1100 1964.0 1100.1 

3.020 0.40 2.9 0 2.79 10 
9.11 

WEST BOUND CULVERT AT UPSTREAM SECTION; 

( 3 - 1 0 '  x 8 ' x  86.2' CBCs), APPROX. 5.2' OF SEDIMENT ON BOTTOM 

0.136 3 4  991 1027 86.2 86.2 

2 1953.3 1964.8 

10 

-4  830 1964.0 940 1964.0 

1145.4 1964.0 

1968.0 822. 1966.0 826. 1964.0 830 

1960.5 838. 1960.5 846. 1960.5 863. 

1951.1 899. 1950.7 913. 1951.6 934. 

1950.7 976. 1950.7 984. 1950.8 ' 991. 
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,065 .065 .035 1 

9.1 

STRUCTURE BLOCKED OUT W I T H  GR POINTS 
0.190 39 982 1022 

1968.0 737. 1965.9 740. 

1961.3 776. 1961.5 793. 

1971.3 816.1 1971.3 849.9 

1960.8 903. 1961.3 923. 

1956.7 949. 1956.7 968. 

1955.5 992. 1955.4 998. 

1955.5 1013. 1955.7 1018. 

1956.8 1032. 1959.8 1033. 

7.1 9.1 866 

E T - D A T A  USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION:  THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

0.258 47 979 1014 280 380 359 

1976.1 776. 1972.9 777. 1969.3 780. 1967.6 

1966.5 801. 1967.2 808. 1968.0 815. 1967.6 

1967.8 848. 1967.6 854. 1967.3 861. 1967.0 

1963.6 882. 1963.3 888. 1963.8 892. 1964.4 

1965.5 915. 1965.0 933. 1965 .O 945. 1968.1 

1969.3 956. 1967.7 960. 1966.0 965. 1964.9 

1963.9 972. 1964.0 977. 1964 .O 979. 1963.9 

1963.4 989. 1963.4 993. 1963.4 996. 1963.4 

1964.2 1014. 1964.6 1022. 1965.1 1032. 1967.7 

1975.7 1058. 1980.5 1062. 
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2 2430 2430 
9 . 1  

DIVIDED FLOW 280 FEET UPSTREAM OF SECTION 0.663. SMALLER 

LOW FLOW CHANNEL I S  MODELED SEPARATELY USING MANNINGS OPEN 

CHANNEL FLOW EQUATION TO DETERMINE DEPTH OF FLOW. 

0.663 25 982 1010 460 480 

2040.4 950. 2037.9 960. 2033.1 961. 

2023.2 972. 2019.5 976. 2019.0 978. 

2014.8 988. 2015.5 991. 2016.2 993. 

2016.4 1006. 2016.8 1010. 2017.2 1015. 

2018.7 1022. 2021.2 1030. 2031.4 1043. 
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1031 

955. 
968. 
997. 

1005. 
1019. 
1038. 

1047 

946. 
960. 
1003. 

1034 

904. 
960. 
993. 

1030. 
1052. 

1061 

968. 

994. 
1018. 
1051. 
1084. 

1101 

954. 

982. 

1015. 

1049. 

1091. 
1111. 

1033 

838. 
864. 
892. 

908. 

943. 
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976. 
1004. 

1097 

975. 
1009. 
1053. 
1101. 
1132. 
1146. 

1057 

905. 
930. 
969. 

1006. 
1043. 
1076. 

1137 

943. 
976. 

1009. 
1130. 
1176. 
1235. 
1284. 

1194 

816. 
842. 
896. 
925. 
945. 
976. 
995. 

1037. 
1136. 
1207. 
1265. 
1315. 
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7.1 9.1 780 

El-CARDS USED T O  SPECIFY INEFFECTIVE FLOW AREAS. HOWEVER, THE 

AREA IS SUBJECT 10 H I G H  VELOCITIES AND EROSION AND IS THEREFORE 

INCLUDED IN THE FLOODWAY. 

2.526 66 971 1029 320 300 327 

2264.8 588. 2262.6 594. 2261.7 603. 2259.3 

2256.6 626. 2256.5 638. 2255.7 648. 2255.1 

2255.2 679. 2254.8 686. 2253.0 690. 2252.6 

2251.0 710. 2250.4 714. 2250.1 722. 2249.7 

2249.1 752. 2248.6 792. 2249.0 864. 2249.0 

2250.0 910. 2250.0 926. 2251.1 941. 2251.1 

2251.3 963. 2251.0 968. 2250.7 971. 2250.3 

2249.7 985. 2249.8 988. 2249.9 992. 2249.9 

2249.8 1003. 2249.8 1004. 2249.8 1005. 2250.3 

2251.1 1042. 2251.0 1045. 2252.0 1052. 2254.8 

2256.5 1067. 2257.4 1069. 2258.3 1072. 2258.5 

2258.9 1087. 2258.8 1091. 2258.6 1098. 2258.6 

2257.9 1119. 2258.8 1122. 2259.5 1127. 2260.7 

2265.1 1141. 
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9.1 

DIVIDED FLOW 200 FEET UPSTREAM O F  SECTION 2.614 

2.614 43 959 1007 430 

2276.4 902. 2276.1 905. 2273.5 

2266.5 932. 2265.7 940. 2263.6 
2261.8 954. 2261.5 958. 2261.3 
2260.2 976. 2260.2 977. 2260.2 
2261 .O 996. 2261.6 998. 2261.9 

2261 .O 1015. 2260.9 1032. 2260.9 

2260.9 1059. 2260.9 1062. 2261.4 

2262.0 1125. 2262.2 1135,. 2262.3 
2270.0 1165. 2272.2 1177. 2276.2 

E T  7.1 9.1 873 
N C  ,065 .065 ,035 .1 .3 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA A T  CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

X1 2.798 63 975 1013 625 475 523 

GR 2298.2 534. 2296.9 535. 2294.0 539. 2290.7 

GR 2285.5 563. 2284.4 569. 2282.7 571. 2281.9 

GR 2282.9 630. 2282.8 648. 2282.6 666. 2282.5 

GR 2282.3 746. 2282.5 755. 2282.4 775. 2284.1 

GR 2284.6 810. 2283.8 826. 2283.8 838. 2283.4 

GR 2282.9 870. 2282.5 893. 2282.3 907. 2282.1 

GR 2281.6 933. 2281.4 934. 2280.9 938. 2280.5 

GR 2280.6 961. 2279.4 975. 2279.4 981. 2279.4 

GR 2279.4 994. 2279.4 995. 2279.4 996. 2279.4 

GR 2279.4 1013. 2282.8 1015. 2286.8 1019. 2289.1 

GR 2290.9 1036. 2291.9 1039. 2292.4 1040. 2294.7 

GR 2293.1 1070. 2292.0 1075. 2291.8 1077. 2291.9 

GR 2294.5 1087. 2294.7 1091. 2296.4 1105. 
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74 5 1247 

CONFLUENCE W l T H  TRIBUTARY IS APPROXIMATELY 150 FEET UPSTREAM OF 

SECTION 2.985. TRIBUTARY IS MODELED WlTH THIS RUN. 

2.895 50 948 1007 320 525 512 

2304.6 698. 2302.8 712. 2299.2 714. 2296.1 

2292.0 741. 2291.3 748. 2290.5 751. 2290.0 

2289.2 766. 2290.1 787. 2290.1 790. 2290.1 

2290.6 862. 2291.0 890. 2291.0 901. 2291 .O 
2291 .O 948. 2290.7 966. 2290.6 977. 2291 .O 
2291.6 1007. 2291.6 1020. 2291.6 1044. 2291.5 

2291.3 1104. 2291.3 1133; 2290.7 1146. 2290.4 

2290.2 1176. 2290.9 1190. 2291 .O 1205. 2291 .O 
2291.3 1237. 2291.4 1245. 2291.8 1249. 2292.2 
2292.5 1265. 2295.1 1273. 2297.2 1278. 2300.3 

Q T  2 955 955 

ET 7.1 9.1 861 

NC ,065 ,065 ,040 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

X I  2.966 77 904 991 355 500 375 
GR 2316.3 585. 2316.2 586. 2315.0 609. 2313.9 
GR 2310.9 647. 2309.4 657. 2306.9 662. 2305.7 

2303.8 683. 2303.7 693. 2303.7 705. 2302.9 
2302.9 748. 2302.9 759. 2302.9 761. 2302.9 

GR 2302.7 810. 2302.7 838. 2301.3 880. 2300.6 
GR 2300.4 952. 2300.4 974. 2300.4 985. 2300.4 
GR 2300.5 1004. 2300.7 1014. 2302.0 1019. 2306.8 
GR 2308.8 1037. 2308.9 1040. 2308.9 1045. 2308.9 
GR 2308.0 1069. 2306.8 1073. 2305.6 1081. 2304.2 
GR 2302.6 1092. 2301.3 1095. 2301.3 1096. 2300.2 
GR 2300.2 1225. 2299.8 1249. 2299.8 1263. 2299.8 
GR 2299.2 1315. 2298.9 1334. 2298.9 1356. 2298.9 
GR 2298.9 1382. 2298.9 1390. 2298.9 1400. 2298.9 
GR 2298.3 1415. 2298.3 1420. 2298.3 1429. 2298.3 

GR 2302.2 1451. 2305.4 1460. 2308.5 1466. 2309.2 

GR 2312.7 1475. 2316.0 1487. 
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7.1 9.1 958 

El-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTEO 

WSEL AND THE TOPOGRAPHY. 

3.466 47  971 1025 310 420 438 

2380.8 911. 2379.2 913. 2377.1 916. 2366.8 

2359.4 950. 2357.5 953. 2356.2 955. 2355.0 

2354.4 971. 2354.0 974. 2353.9 998. 2353.9 

2353.9 1010. 2354.2 1025. 2354.2 1040. 2354.5 

2354.5 1074. 2354.6 1100. 2354.7 1118. 2354.9 

2355.0 1165. 2356.0 1173. 2357.0 1175. 2357.7 

2359.7 1187. 2359.7 1197. 2359.7 1208. 2358.8 

2354.2 1218. 2353.3 1220. 2353.3 1224. 2353.3 

2353.3 1274. 2352.4 1290. 2352.7 1291. 2358.2 

2361 .O 1309. 2368.2 1327. 

2 810 810 
9.1 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTEO 

WSEL AND THE TOPOGRAPHY. 

3.661 46 973 1032 480 440 539 

2392.5 797. 2391.6 804. 2388.9 807. 2387.2 

2382.8 838. 2380.2 846. 2379.5 856. 2377.9 

2374.6 875. 2374.3 878. 2374.4 884. 2374.6 
2374.9 908. 2374.9 918. 2374.9 926. 2374.6 

2374.0 956. 2374 .O 961. 2373.6 973. 2373.2 

2373.1 990. 2373.2 993. 2373.2 996. 2373.2 

2373.2 1011. 2373.2 1032. 2374.3 1048. 2374.9 

2373.9 1102. 2373.7 1112. 2373.5 1121. 2373.4 

2374.9 1131. 2376.5 1140. 2379.3 1141. 2381.9 

2388.5 1162. 
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' El-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AN0 THE TOPOGRAPHY. 

X1 3.716 67 964 1031 230 410 290 

GR 2400.4 937. 2398.5 938. 2395.5 939. 2394.7 
GR 2389.9 949. 2384.1 954. 2383.6 959. 2380.5 

GR 2378.4 965. 2378.4 966. 2378.4 970. 2378.7 

GR 2379.6 997. 2379.7 1000. 2380 .O 1007. 2380.0 
GR 2380.0 1031. 2380.3 1050. 2380.3 1060. 2380.3 

GR 2380.3 1065. 2380.2 1068. 2380.2 1081. 2381.1 

GR 2381.2 1127. 2381.2 1140. 2381.3 1152. 2381.3 

GR 2380.8 1202. 2380.9 1216,. 2380.5 1230. 2380.3 

GR 2380.3 1259. 2380.3 1273. 2380.3 1278. 2380.2 

GR 2379.9 1324. 2379.9 1352. 2379.9 1373. 2380.4 

GR 2381.0 1436. 2381.3 1440. 2381.5 1449. 2381.6 

GR 2382.5 1489. 2382.7 1498. 2382.9 1505. 2383.1 

GR 2383.5 1516. 2384.6 1523. 2386.6 1529. 2389.2 

GR 2397.5 1559. 2400.4 1568. 

2 1739 1739 

,060 .060 .035 
9.1 

TRIBUTARY TO WASH K 

-2.895 50 948 1007 320 525 512 

2304.6 698. 2302.8 712. 2299.2 714. 2296.1 

2292.0 741. 2291.3 748. 2290.5 751. 2290.0 

2289.2 766. 2290.1 787. 2290.1 790. 2290.1 

2290.6 862. 2291 .O 890. 2291 .O 901. 2291 .O 

2291 .O 948. 2290.7 966. 2290.6 977. 2291 .O 

2291.6 1007. 2291.6 1020. 2291.6 1044. 2291.5 
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2 848 848 

7.1 9.1 95 1 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

.032 56 956 1200 360 370 370 

2316.3 445. 2316.2 446,. 2315.0 469. 2313.9 

2310.9 507. 2309.4 517. 2306.9 522. 2305.7 

2303.8 543. 2303.7 553. 2303.7 565. 2302.9 

2302.9 608. 2302.9 619. 2302.9 621. 2302.9 

2302.7 670. 2302.7 698. 2301.3 740. 2300.6 

2300.4 812. 2300.4 834. 2300.4 845. 2300.4 

2300.5 864. 2300.7 874. 2302.0 879. 2306.8 

2308.8 897. 2308.9 900. 2308.9 905. 2308.9 

2308.0 929. 2306.8 933. 2305.6 941. 2304.2 
2302.6 952. 2301.3 955. 2301.3 956. 2300.2 

2302.4 1100. 2303.0 1200. 2302.6 1270. 2304.0 

2316.0 1302. 
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1049. 

1083 

941. 
962. 
988. 

1000. 
1047. 
1072. 

1028 

984. 
1000. 
1023. 
1047. 
1066. 

1039 

944. 
966. 

1000. 
1037. 
1050. 

1010 

988. 
998. 

1008. 
1022. 

1021 

933. 
950. 
963. 
996. 

1012. 
1023. 
1039. 
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SECNO DEPTH CWSEL CRIWS WSELK 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 WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER F I S  SECTION 47.52(CBA 1988, NO DATUM CHANGE) 

CONFLUENCE WlTH WASH K - UNNAMED WASH # 6, AN EAST TRIBUTARY 

NDN COINCIDENT WlTH 100 YEAR DISCHARGE I N  HASSAYAMPA 

THE STARTING WATER SURFACE ELEVATION WAS DETERMINED BY THE 

SLOPE AREA METHOD I N  THE HEC-2 INPUT ( J l ,  FIELD 5 )  
47.520 5.37 1933.37 1932.43 1943.38 1933.64 .28 .OO .OO 1928.10 
2508.0 382.6 866.8 1258.6 228.7 128.7 695.8 .O .O 1928.00 

.OO 1.67 6.74 1.81 .070 ,035 ,070 .OOO 1928.00 1081.64 

FLOW DISTRIEUTION FOR SECNOr 47.52 CWSEL- 1933.37 

STA= 1082. 1084. 1234. 1320. 1345. 1367. 1415. 1505. 1589. 1635. 1721. 1761. 

PER Q= .O 1.6 13.6 34.6 5.2 .@ 11.7 10.6 1.3 18.7 2.7 
AREA= .9 65.3 162.4 128.7 61.4 3.3 172.0 157.6 25.5 224.1 51.9 

VEL= .6 .6 2.1 6.7 2.1 .2 1.7 1.7 1.3 2.1 1.3 
DEPTH= .4 .4 1.9 5.3 2.7 .1 1.9 1.9 .5 2.6 1.3 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

THE POINT OF INTERSECTION OF THE THALWEG WlTH A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION; 

UNLESS OTHERWISE NOTED. 

THE POINT OF INTERSECTION OF THE THALWEG WlTH A CROSS 

SECTION CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERWISE NOTED. 
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SeCNO DEPTH CWSEL C R i W S  WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

FLOW OISTRIBUTION FOR SECNO- .09 CWSEL- 1949.39 

STA= 730. 803. 843. 926. 943. 964. 979. 991. 1000. 1015. 1063. 

PER Q= 3.5 1.8 72.6 3.9 3.9, 3.1 3.9 3.2 3.1 1 .O 

AREA= 50.6 24.6 217.8 30.4 33.1 25.3 26.2 20.9 24.8 17.2 
VEL= 1.7 1.8 8.4 3.2 3.0 3.1 3.7 3.9 3.1 1.4 

DEPTH= .7 .6 2.6 1.8 1.6 1.7 2.2 2.3 1.7 .4 

CCHV= .600 CEHV= ,800 

*SECNO ,099 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

DOWNSTREAM SECTI0N:EAST BOUND CULVERT 0 .@99 3.68 1949.48 1949.48 .OO 1950.46 .98 .12 .12 1946.50 
2508.0 292.6 1394.7 820.7 189.1 132.9 366.5 15.6 9.4 1945.80 

.04 1.55 10.49 2.24 .070 ,020 ,070 ,000 1945.80 698.93 
.003626 21. 21. 21. 0 11 0 .OO 397.19 1096.13 

FLOW DlSTRlBUTlON FOR SECNO= .10 CWSEL- 1949.48 

STA= 699. 803. 858. 895. 915. 943. 964. 979. 991. 1005. 1056. 1096. 

PER Q- 5.2 6.5 55.6 7.6 6.6 3.9 3.0 3.4 4.0 3.9 .5 
AREA= 102.9 86.2 132.9 66.6 69.9 45.5 34.2 33.3 39.1 61.9 16.1 
VEL- 1.3 1.9 10.5 2.8 2.4 2.1 2.2 2.5 2.5 1.6 .8 

DEPTH= 1.0 1.6 3.6 3.3 2.5 2.2 2.3 2.8 2.8 1.2 .4 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CURT SCL ELCHU ELCHD 
3 ,020 .40 2.90 .DO 2.54 10.00 81.70 8 1 1947.00 1945.80 

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

SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1990.75..MAY BE TO0 LARGE IF INLET CONTROLS. 



SeCNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q PLOB QCH QROB 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 CORAR TOPUlD ENDST 

5135, EGOC= 1988.79 ..MAY BE TO0 LARGE I F  OUTLET CONTROLS. 

*SECNO . I 1 5  

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1958.96 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.33 

SPECIAL CULVERT 

EGlC EGOC H4 QWEIR PCULV VCH ACULV ELTRD UEIRLN 

1990.75 1988.79 8.51 1292. 1223. 6.754 76.2 1958.50 226. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1955.60 ELREA= 1958.50 

UPSTREAM SECTION: EAST BOUND CULVERT 

(3 -10 '  x 8 ' x  81.7' CBCs), 5.5' OF SEDIMENT ON BOTTOM 

HIGHWAY SLOPES DOWNWARD TO THE SOUTH, STATION 790 REPRESENTS 

THE LIMIT OF THE EFFECTIVE FLOW AREA 

,115 11.28 1958.28 .OO .OO 1958.96 .68 8.51 .OO 1947.00 

2508.0 91 .7  2416.3 .O 190.7 357.7 .O 16.7 10.0 1947.00 

.04 .48 6.75 .OO ,070 .020 .a00 .OOO 1947.00 789.94 

,000326 82. 82. 82. 2 0 0 .OO 205.43 1015.85 

FLOW DISTRIBUTION FOR SECNO= . I 2  CUSEL= 1958.28 

STA= 790. 865. 964. 1016. 

PER a= 3.2 .5 96.3 

AREA= 139.5 51.1 357.7 

VEL= .6 .2 6.8 

DEPTH= 1 . 9  .5 11.3 

*SECNO ,121 

DOWNSTREAM SECTI0N:WEST BOUND CULVERT 

HIGHWAY SLOPES DOWNWARD TO THE SOUTH, STATION 800 REPRESENTS 

THE LIMIT OF THE EFFECTIVE FLOW AREA 

. I 2 1  9.54 1958.64 1955.20 .00 1959.10 .47 .01 . I 3  1949.10 

2508.0 549.4 1899.5 59.0 609.0 302.5 76.1 17.3 10.2 1949.10 

.04 .90 6.28 .78 ,070 ,020 .070 .OOO 1949.10 799.97 
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SECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOE 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 

FLOW DISTRIBUTION FOR SECNO= .12 CWSEL= 1958.64 

STA= 800. 880. 900. 984. 1016. 1043. 

PER Q= 6.3 1.6 14.0 75.7 2.4 

AREA= 211.5 52.9 344.5 302.5 76.0 

VEL- .7  .8 1 .O 6,3 .8 

DEPTH= 2.6 2.6 4.1 9.5 2.8 

SPECIAL CULVERT 

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

3 .020 .40 2.90 .OO 2.79 10.00 86.20 8 1 1950.50 1949.10 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1987.30..MAY BE TO0 LARGE I F  INLET CONTROLS. 

5135. EGOC= 1990.64 ..MAY BE TO0 LARGE I F  OUTLET CONTROLS. 

- 
SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1965.55 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 4.26 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1987.30 1990.64 6.45 1355. 1166. 1.929 83.7 1964.80 315.  

WEST BOUND CULVERT A T  UPSTREAM SECTION; 

(3 -10 '  x 8 ' x  86.2' CBCs), APPROX. 5.2' OF SEDIMENT ON BOTTOM 

,136 15.83 1965.53 .OO .OO 1965.55 .03 6.45 .OO 1950.80 

2508.0 895.7 1006.2 606.1 1787.0 521.7 1291.4 21 .8 10.7 1952.90 

.06  .SO 1.93 .47 ,070 .020 ,070 .OOO 1949.70 826.95 

.000019 86. 86. 86. 2 0 0 .OO 321.42 1148.36 

FLOW DISTRIBUTION FOR SECNO= . I 4  CWSEL- 1965.53 

STA= 827. 899. 913. 934. 950. 965. 976. 991. 1027. 1074. 1097. 1112. 1129. 

PER Q= 6.4 4.6 6.7 4.8 4.7 3.6 5.0 40.1 11.6 5.3 3.1 3.1 

AREA= 460.5 204.8 301.9 222.8 213.4 161.5 222.1 521.7 581.7 272.0 167.7 174.7 

VEL= .3 .6  .6 .5 .5 .6 .6 1.9 .5 .5 .5 .4 

EPTH= 6.4 14.6 14.4 13.9 14.2 14.7 14.8 14.5 12.4 11.8 1 . 2  10.3 

STA= 1129. 1148. 

PER Q= 1.1 

AREA= 95.3 
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SECNO DEPTH CWSEL C R l W S  WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

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

FLOW DISTRIBUTION FOR SECNO= . I5  CWSEL= 1965.55 

STA= 674. 755. 779. 806. 827. 849. 873. 915. 941. 962. 972. 1008. 1021. 

PER Q= 6.4 3.6 4.6 4.5 5.2 4.2 5.9 4.0 3.7 2.3 26.7 4.7 
AREA= 368.9 179.9 219.5 195.3 217.7 197.0 302.6 198.8 172.1 101.1 485.7 166.3 
VEL= .4 .5 .5 .6 .6 .5 .5 .5 .5 .6 1.4 .7 

DEPTH= 4.5 7.5 8.1 9.3 9.9 8.2 7.2 7.6 8.2 10.1 13.5 12.8 

STA= 1021. 1037. 1052. 1071. 1107. 1134. 

PER Q= 5.2 4.5 5.2 7.6 1.6 

AREA= 191.1 170.9 204.1 329.8 105.3 

VEL- .7 .7 .6 .6 .4 
EPTH= 11.9 11.4 10.7 9.2 3.9 

3265 OlVlOEO FLOW 

3302 WARNING:  CONVEYANCE CHANGE OUTSIDE O F  ACCEPTABLE RANGE, KRATIO = .39 

STRUCTURE BLOCKED OUT W I T H  GR POINTS. 

,190 10.32 1965.52 1959.44 .OO 1965.59 .07 .01 .02 -1956.00 
2508.0 1169.1 1161.7 177.2 1090.2 399.9 148.1 42.3 13.3 1956.10 

.13 1.07 2.91 I .20 ,065 ,035 .065 .OOO 1955.20 740.56 
.000218 195. 201. 200. 2 17 0 .OO 274.17 1048.65 

FLOW DISTRIBUTION FOR SECNO- . I9  CWSEL= 1965.52 

STA= 741. 776. 806. 882. 903. 923. 944. 968. 982. 1022. 1028. 1046. 1049. 

PER Q= 4.7 4.1 7.2 4.3 3.3 4.2 11.3 7.6 46.3 3.4 3.7 .O 
AREA= 138.2 120.5 196.9 107.6 89.5 105.4 203.8 128.4 399.9 56.4 89.8 1.9 
VEL= .9 .9 .9 1.0 .9 1 .O 1.4 1.5 2.9 1.5 1 .O .2 

DEPTH= 3.9 4.0 2.6 5.1 4.5 5.0 8.5 9.2 10.0 9.4 5.0 .7 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 866.0 1042.0 TYPE= 1 TARGET= 176.000 

E T - D A T A  USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

S E C T I O N :  THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

,258 3.69 1966.99 1966.99 .DO 1968.15 1.16 .22 .33 1964.00 
2508.0 982.1 1303.7 222.2 206.8 117.2 51.0 49.5 14.8 1964.20 

.14 4.75 11.13 4.36 .065 ,035 .065 .OOO 1963.30 866.10 
,013755 280. 359. 380. 0 22 0 .OO 160.17 1041.44 

W DISTRIBUTION FOR SECNO= .26 CWSEL: 1966.99 

STA= 866. 882. 888. 892. 898. 915. 933. 945. 972. 977. 979. 1014. 1022. 

PER a= 3 .7  5.3 3.3 3.7 6.2 4.8 4.0 3.3 3.4 1.3 52.0 4.2 
AREA= 23.2 21.2 13.7 17.3 35.4 31.3 23.8 19.6 15.2 6.0 117.2 20.7 

VEL= 4.0 6.2 6.1 5.4 4.4 3.9 4.2 4.3 5.6 5.6 11.1 5.0 
DEPTH= 1.5 3.5 3.4 2.9 2.1 1.7 2.0 .7 3.0 3.0 3.3 2.6 

STA= 1022. 1032. 1041 

PER a= 3 .8  .9 

AREA- 21.4 8.9 

VEL= 4.4 2.5 

DEPTH= 2.1 .9 

*SECNO ,373 

7185 MINIMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

,373 5.82 1982.82 1982.82 .OO 1984.07 1.26 6.79 .03 1979.90 
2508.0 872.4 1549.3 86.4 217.4 140.5 31.2 54.5 16.8 1980.70 

.16 4.01 11.03 2.77 ,065 .035 .065 ,000 1977.00 880.80 

.DO9798 560. 607. 600. 0 14 0 .DO 150.76 1031.55 



a SFCNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 OLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDS1 

FLOW DISTRIBUTION FOR SECNO= .37 CWSEL= 1982.82 

STA= 881. 923. 940. 964. 976. 1007. 1030. 1032. 

PER Q= 19.4 5.2 6.2 3.9 61.8 3.4 .O 

AREA= 110.7 35.4 45.3 26.0 140.5 30.5 .7  

VEL= 4.4 3.7 3.5 3.,8 11.0 2.8 1.2 

DEPTH- 2.6 2.1 I .9 2.2 4.5 1.3 .5 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.409 7 .67  1989.47 1989.47 . O O  1992.18 2.71 2.02 .44 1982.60 
2508.0 5.0 1475.8 1027.2 3.5 90.6 152.3 55.9 17.3 1983.20 

. I 6  1.44 16.28 6.74 .070 .035 ,070 ,000 1981.80 978.98 

FLOW DISTRIBUTION FOR SECNO= .41 CWSEL. 1989.47 

STA= 979. 980. 993. 1000. 1002. 1003. 1006. 1014. 1020. 1021. 1024. 

PER Q= 2 58.8 13.5 3.9 1.9 4.7 10.0 5.6 .8 .6 

AREA; 3.5 90.6 43.9 12.5 6.3 17.0 38.5 24.4 3.6 6.1 
VEL= 1.4 16.3 7.7 7.7 7.7 6.9 6.5 5.7 5.3 2.6 

DEPTH= 3.4 7.0 6.3 6.3 6.3 5.7 4.8 4.1 3.6 1.8 

*SECNO ,504 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.504 7.96 1999.66 1999.66 .OO 2002.33 2.67 5.17 .OO 1992.90 

2508.0 120.6 1541.0 846.4 24.8 96.2 134.7 58.6 17.8 1993.30 
. I 7  4.86 16.01 6.28 .070 ,035 ,070 ,000 1991.70 984.78 

,010362 480. 502. 430. 0 8 0 .OO 47.65 1032.43 

FLOW DISTRIBUTION FOR SECNO= .50 CWSEL= 1999.66 
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SECNO DEPTH CWSEL CRlWS 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 ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWlO ENDST 

STA= 985. 986. 987. 991. 1004. 1009. 1017. 1023. 1030. 1032. 

PER 0: 1 .5 4.2 61.4 8.9 12.2 6.8 5.6 .4 

AREA= 1.7 3 . 1  20.0 96.2 30.8 44.8 28.2 26.6 4.2 

VEL= 1.5 4 .3  5.2 16.0 7.2 6.8 6.0 5.3 2.2 

DEPTH= 1.4 3.1 5.0 7.4 6.2 5.6 4.7 3.8 1.7 

3301 HV CHANGEO MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,568 3 .92  2005.82 2005.82 .OO 2007.34 1.52 4.78 . I 2  2002.60 

2508.0 1040.0 908.5 551.5 150.6 65.1 96.7 60.8 18.3 2002.70 

.18 6.96 13.95 5.70 .070 .035 ,070 .OOO 2001.90 940.31 

,020962 320. 338. 340. 0 8 0 .OO 103.22 1043.53 

FLOW DISTRIBUTION FOR SECNO= .57 CWSEL= 2005.82 a= 940. 953. 964. 970. 974. 980. 985. 1004. ,009. 1023. 1032. 1039. 1044. 

3301 HV CHANGEO MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

DIVIDED FLOW 280 FEET UPSTREAM OF SECTION 0.663. SMALLER 

LOW FLOW CHANNEL I S  MODELED SEPARATELY USING MANNINGS OPEN 

CHANNEL FLOW EQUATION TO DETERMINE DEPTH OF FLOW. 

,663 6 .77  2021.57 2021.57 .OO 2023.84 2.27 6.80 .22 2016.60 

2430.0 90.3 2048.9 290.8 22.1 157.4 61 .O 63.8 19.2 2016.80 

. I 9  4.09 13.02 4.77 .070 .035 ,070 .OOO 2014.80 973.76 

.009810 460. 502. 480. 0 14 0 .OO 56.72 1030.48 



SECNO DEPTH CWSEL C R l W S  WSELK EC ., nv HL OLOSS L-BANK ELEV 

QLOB Q C H  QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL X L C H  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DlSTRiBUTlON FOR SECNO= .66 CWSEL' 2021.57 

STA= 974. 976. 978. 982. 1010. 1015. 1018. 1020. 1 1030. 
PER Q= .2 .7 2.9 84.3 5.4 2.7 1.3 1.1 1.5 
AREA- 2.3 4.6 15.1 157.4 22.9 12.2 6.8 5.9 13.0 

VEL= 1.8 3.6 4.6 13,O 5.8 5.3 4.6 4.3 2.8 
DEPTH= 1 .O 2.3 3.8 5.6 4.6 4.1 3.4 3.0 1.6 

3301 HV CHANGED MORE THAN HVlNS 

7185 M I N I M U M  S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,758 5.40 2047.70 2047.70 .OO 2049.45 1.75 5.19 .05 2044.30 
2430.0 91.4 1876.6 462.1 21.7 159.0 94.6 66.8 20.0 2044.20 

.21 4.20 11.80 4.88 ,065 ,035 ,065 .DO0 2042.30 948.22 
,010919 510. 502. 502. 0 15 0 .OO 81.52 1029.74 

FLOW DISTRIBUTION FOR SECNO= .76 CWSEL= 2047.70 

STA= 948. 953. 955. 959. 995. 1000. 1002. 1007. 1009. 1014. 1028. 1030. 
PER Q= .5 .7 2.6 77.2 4.0 1.6 3.8 1.4 3.5 4.7 .O 

AREA= 4.8 4.5 12.4 159.0 17.5 7.0 17.0 6.6 16.2 29.4 .9 
VEL- 2.5 3.8 5.0 11.8 5.5 5.5 5.4 5.3 5.2 3.9 1.4 

DEPTH= 1.0 2.2 3.1 4.4 3.5 3.5 3.4 3.3 3.2 2.1 .5 

*SECNO ,852 
7185 M I N I M U M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,852 4.21 2061.31 2061.31 .OO 2063.16 1.85 5.57 .03 2058.10 
2430.0 13.4 2234.1 182.6 4.8 197.9 36.4 69.7 20.8 2058.10 

.22 2.78 11.29 5.01 ,065 ,035 .065 ,000 2057.10 962.48 
,011686 470. 496. 480. 0 15 0 .OO 67.71 1030.19 

FLOW DISTRIBUTION FOR SECNO= .85 CWSEL= 2061.31 



SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOR Q C H  QROB ALOB ACH AROR VOL TWA R-BANK ELEV 

T I M E  VLOR VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPWID ENDST 

STA= 962. 964. 966. 1017. 1019. 1024. 1027. 1029. 1030. 

PER Q= . O  .5 91.9 1.4 3.6 1.9 .6 .O 
AREA= .7 4.1 197.9 6.4 16.1 9.0 4.1 .8 

VEL= 1.3 3.0 11.3 5.4 5.4 5.1 3.4 1.4 

DEPTH= .5 2.1 3.9 3.2 3.2 3.0 2.1 .7 

CCHV- .100CEHV= .300 

"SECNO .947 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

.947 4.15 2075.35 2075.35 .OO 2076.96 1.60 5.43 .02 2072.10 
2430.0 26.3 1470.0 933.7 8.5 118.0 189.7 72.8 21.8 2071.30 

.23 3.11 12.46 4.92 ,065 .030 ,065 ,000 2071.20 947.45 
,010295 505. 502. 475. 0 5 0 .OO 99.26 1046.71 

FLOW DISTRIBUTION FOR SECNO= .95 CWSEL= 2075.35 

STA= 947. 950. 953. 983. 998. 1003. 1012. 1042. 1047. 

1 .9 60.5 12.7 3.6 6.1 15.5 .5 

AREA= eR 1.9 6.6 118.0 55.5 16.8 29.3 82.6 5.5 
VEL= 1.9 3.4 12.5 5.5 5.2 5.1 4.6 2.4 

DEPTH- .7 2.2 3.9 3.7 3.4 3.3 2.8 1.2 

*SECNO 1.042 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

1.042 4.46 2085.66 2085.66 .OO 2087.15 1.49 4.24 .01 2083.20 
2430.0 228.6 2194.4 7.0 84.6 213.7 3.9 76.3 23.0 2083.60 

.25 2.70 10.27 1.81 ,065 ,030 .065 .OOO 2081.20 916.07 

,007148 500. 502. 485. 0 8 0 .OD 117.68 1033.75 

FLOW DISTRIBUTION FOR SECNO= 1.04 CWSEL= 2085.66 

STA= 916. 923. 927. 946. 960. 967. 975. 1030. 1034. 

PER Q= .O .3 2.5 2.1 1.7 2.8 90.3 .3 

AREA= 1.6 3.6 25.9 20.5 13.7 19.3 213.7 3.9 
VEL-  .7 1.8 2.4 2.5 3.0 3.5 10.3 1.8 

DEPTH= .2 .9 1.4 1.5 2.0 2.4 3.9 1.0 
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SECNO DEPTH CWSEL C R l W S  WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWIO ENOST 

*SECNO 1.136 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

1.136 3.88 2096.28 2096.28 .OO 2097.84 1.56 3.81 .02 2093.20 
2290.0 201.2 2070.6 18.1 56.7 197.5 6.7 79.5 24.2 2093.00 

.26 3.55 10.48 2.70 , ,065 ,030 .065 ,000 2092.40 972.17 
,008348 490. 496. 510. 0 11 0 .OO 87.93 1060.10 

FLOW DISTRIBUTION FOR SECNO= 1.14 CWSEL. 2096.28 

STA= 972. 973. 976. 982. 994. 1000. 1056. 1057. 1060. 

PER O= .O .3 1 .O 4.1 3.3 90.4 .5 .3 
AREA= .4 3.2 8.9 26.7 17.6 197.5 2.9 3.8 

VEL= .9 2.2 2.7 3.6 4.3 10.5 3.6 2.0 
DEPTH- .4 1.1 1.5 2.2 2.9 3.5 2.9 1.2 

*SECNO 1.227 

7185 MINIMUM SPECIFIC ENERGY e CRITICAL OEPTH ASSUMEO 

1.227 3.99 2106.79 2106.79 .OO 2108.04 1.26 4.03 .03 2104.30 
2290.0 15.3 1936.1 338.6 6.2 199.7 107.6 82.7 25.4 2104.50 

.28 2.46 9.69 3.15 ,065 ,030 .065 ,000 2102.80 965.91 

,008439 430. 480. 510. 0 8 0 .OO 134.18 1100.09 

FLOW OlSTRlBUTlON FOR SECNO= 1.23 CWSEL= 2106.79 

STA- 

PER R= 

AREA= 

*SECNO 1.311 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

1.311 3.20 2117.90 2117.90 .OO 2119.07 1.17 4.35 .01 2115.10 
2290.0 702.3 1565.0 22.7 171.9 154.6 8.8 86.1 26.9 2115.60 

.29 4.08 10.13 2.57 ,065 ,030 ,065 ,000 2114.70 880.81 

.011051 500. 444. 435. 0 15 0 .OO 151.87 1032.68 
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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 UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 1.31 CUSEL= 2117.90 

STA= 881. 901. 907. 928. 934. 943. 957. 968. 1025. 1033. 

PER Q= 4 .3  3.5 4.7 3.9 6.6 3.5 4.1 68.3 1 .O 

AREA= 27.4 16.8 33.2 18.0 28.8 24.0 23.7 154.6 8.8 

VEL= 3.6 4 . 8  3.3 5 ,O 5.2 3.3 4.0 10.1 2.6 

DEPTH= 1.4 2.8 1.6 3.0 3.2 1.7 2.2 2.7 1.2 

*SECNO 1.383 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.383 3.58 2124.58 2124.58 .OO 2125.89 1.30 3.41 .04 2121.20 

2290.0 200.7 1805.6 283.7 51.7 177.5 95.0 88.9 28.2 2121.20 

.3 1 3.89 10.17 2.99 .065 ,030 .065 ,000 2121.00 955.28 

.007790 330. 380. 390. 0 8 0 .OO 141.32 1096.61 

FLOW DISTRIBUTION FOR SECNO= 1.38 CUSEL= 2124.58 

CCHV= . I 0 0  CEHV- .300 

*SECNO 1.477 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.477 3 .86  2136.66 2136.66 .OO 2137.80 1.14 4.50 .02 2133.90 

2290.0 346.1 1649.0 295.0 83.0 168.4 77.2 92.6 29.8 2133.80 

.32 4 .17  9.79 3.82 ,060 .035 ,060 .OOO 2132.80 902.60 

.010835 480. 496. 490. 0 8 0 .OO 153.86 1056.46 

FLOW DISTRIBUTION FOR SECNO= 1.48 CUSEL= 2136.66 

STA= 903. 926. 940. 949. 1000. 1006. 1012. 1021. 1056. 

PER Q= 4.2 5.8 5.2 72.0 3.6 3.0 3.4 2.9 

AREA= 28.7 30 .4  23.9 168.4 16.3 14.8 18.5 27.7 

VEL= 3.3 4.3 4.9 9.8 5.0 4.7 4.2 2.4 

DEPTH- 1.2 2 .2  2.7 3.3 2.7 2.5 2.1 .8 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.553 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.553 2.36 2142.36 2142.36 .OO 2143.30 .94 5.45 .02 2140.20 

2150.0 31.7 2003.8 114.5 8.9 251.3 28.4 95.4 31.2 2140.00 

.34 3.54 7.97 4.04 , ,060 ,040 .060 .OOO 2140.00 976.21 
,018166 390. 401. 380. 0 14  0 .OO 160.28 1136.49 

FLOW DISTRIBUTION FOR SECNO= 1.55 CWSEL= 2142.36 

STA= 976. 983. 986. 1111. 1130. 1136. 

PER Q= .4 1.1 93.2 5.2 .1 

AREA= 4 .0  5.0 251.3 26.9 1.5 

VEL- 2.3 4.5 8.0 4.2 1.3 

DEPTH= .6 1 . 7  2.0 1.4 .2 

*SECNO 1.631 

5 MINIMUM SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUMED 

FLOW DISTRIBUTION FOR SECNO= 1.63 CWSEL= 2152.56 

STA= 826. 845. 853. 872. 896. 918. 938. 995. 1005. 1015. 1037. 1055. 1081. 

PER Q= 4.4 4 .3  5.9 3.9 3.3 3.7 40.8 4.2 4.2 7.9 4.6 5.4 

AREA= 20.6 15 .6  26.7 22.9 19.9 20.2 108.8 17.6 17.6 35.3 23.5 30.1 

VEL= 4.6 6.0 4.8 3.7 3.6 3.9 8.1 5.1 5.1 4.8 4.2 3.9 

DEPTH= 1.1 2.0 1.4 1 .O .9 1.0 1.9 1.8 1.8 1.6 1.3 1.2 

STA= 1081. 1100. 1136. 1193. 

PER Q= 3.4 3.8 .3 

AREA= 20.1 27.6 5.4 

VEL= 3.6 3.0 1 .O 

DEPTH= 1.1 .8 .I 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDS1 

3301 HV CHANGED MORE THAN HVlNS 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.693 3.72 2161.42 2161.42 .OO 2162.60 1.18 4.79 . I 8  2158.60 

2150.0 559.8 1563.9 26.3 139.4 157.8 6.9 101.5 35.7 2158.20 

.37 4.02 9.91 3.83 .060 . ,035 ,060 .OOO 2157.70 894.35 

.Ill0237 430. 327. 275. 0 14 0 .OO 145.10 1039.45 

FLOW DISTRIBUTION FOR SECNO= 1.69 CWSEL= 2161.42 

STA= 894. 912. 934. 945. 963. 972. 979. 991. 1036. 1038. 1039. 

PER Q= 1 1.3 2.3 5.7 4.1 4.5 8.1 72.7 1.1 .1 

AREA= 1.9 14.8 15.6 32.8 20.4 19.4 34.4 157.8 5.3 1.5 

CCHV= ,100 CEHV= .300 

*SECNO 1.740 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.740 3.46 2165.46 2165.46 .OO 2166.32 .87 2.95 .03 2163.50 
2150.0 136.9 1488.4 524.6 38.7 172.8 136.9 103.3 36.7 2163.00 

.38 3.54 8.61 3.83 ,060 .040 ,060 .OOO 2162.00 861.42 
,014332 220. 248. 260. 0 11 0 .OO 206.35 1067.76 

FLOW DISTRIBUTION FOR SECNO= 1.74 CWSEL= 2165.46 

STA= 861. 899. 963. 976. 988. 1004. 1020. 1038. 1058. 1068. 

PER a= 6.4 69.2 6.4 3.3 3.7 3.7 4.1 3.1 .I 
AREA= 38.7 172.8 28.0 18.3 21.7 21.7 24.4 21.1 1.7 

VEL= 3.5 8 .6  4.9 3.9 3.6 3.6 3.6 3.2 .9 

DEPTH= 1 .O 2.7 2.2 1.5 1.4 1.4 1.4 1.1 .2 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 OLOB OCH OROB ALOE ACH ARO8 VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.831 3.93 2174.53 2174.53 .OO 2175.99 1.46 5.05 . I 8  2170.60 
2150.0 7.3 1998.3 144.3 3.5 199.6 45.7 106.7 38.4 2171.70 

.39 2.09 10.01 3.16 ,055 ,030 ,060 .OOO 2170.60 947.21 
,007862 390. 480. 540. 0 8 0 .OO 101.39 1048.60 

FLOW OlSTRlBUTlON FOR SECNO= 1.83 CWSEL. 2174.53 

STA= 947. 949. 1007. 1011. 1018. 1020. 1022. 1025. 1038. 1048. 

PER Q= .3 92.9 1.9 2.6 .7 .6 .4 .5 .I 
AREA- 3.5 199.6 10.1 15.3 4.1 3.7 3.7 6.9 1.8 

VEL- 2.1 10.0 4.1 3.7 3.5 3.3 2.4 1.4 .7 
DEPTH- 2.0 3 .4  2.5 2.2 2.0 1.8 1.2 .5 .2 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.941 2.69 2186.79 2186.79 .OO 2187.59 .81 5.42 .07 2184.90 
2150.0 4.5 886.9 1258.6 1.8 88.7 296.0 110.3 40.3 2184.60 

.41 2.47 10.00 4.25 .055 .03O ,060 ,000 2184.10 980.06 

.O14125 600. 581. 410. 0 19 0 .OO 251.67 1249.95 

FLOW DISTRIBUTION FOR SECNO= 1.94 CWSEL= 2186.79 
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S6CNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH OR08 ALOE ACH AROB VOL TWA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPUIO ENDST 

ST&= 980. 982. 1022. 1042. 1113. 1128. 1144. 1155. 1161. 1167. 1172. 1183. 1203. 

PER Q= 2 41.3 3.6 3.2 5.2 8.4 6.0 3.3 3.8 3.4 5.4 7.2 
AREA= 1.8 88.7 23.0 28.5 26.1 35.8 25.2 13.7 14.9 13.2 23.7 35.8 

VEL= 2.5 10.0 3.4 2.4 4.3 5.0 5.1 5.1 5.4 5.6 4.9 4.3 
DEPTH= .9  2.2 1.2 .4 1.7 2.2 2.3 2.3 2.5 2.6 2.2 1 .8 

STA= 1203. 12i6.  1240. 1250. 

PER Q= 3.9  4.6 .6 

AREA= 20.7 29.4 5.9 

VEL= 4.0 3.4 2.2 

DEPTH- 1.6 1.2 .6 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

2.036 4.12 2195.62 2195.58 .OO 2196.23 .61 8.61 .02 2194.70 

FLOW DISTRIBUTION FOR SECNO= 2.04 CWSEL= 2195.62 

*SECNO 2.131 

7185 MINIMUM SPECIFIC E N E R G Y  

3720 CRITICAL DEPTH ASSUMED 

2.131 4.38 2208.08 2208.08 .OO 2209.07 .99 6.85 . I 1  2204.40 

1945.0 62.7 1542.4 339.9 18.0 174.6 117.8 117.7 46.0 2206.20 
.45 3.48 8.84 2.88 ,060 ,035 .060 ,000 2203.70 987.19 

,009556 400. 502. 630. 0 8 0 .OO 171.92 1159.11 



SECNO DEPTH CWSEL CRlWS WSELK E G  HV HL OLOSS L-BANK ELEV 

QLOB Q C H  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 ITRIAL I D C  ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 2.13 CWSEL= 2208.08 

STA= 987. 997. 1053. 1078. 1099. 1118. 1159. 

PER Q= 3.2 79.3 6.5 5.0 3.3 2.7 

AREA= 18.0 174.6 38.7 31.0 23.1 24.9 

VEL= 3.5 8.8 3.2 3 .,I 2.8 2.1 

DEPTH- 1.8 3.1 1.5 1.5 1.2 .6 

*SECNO 2.227 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2.227 4.78 2219.48 2219.48 .DO 2220.73 1.25 4.99 .08 2216.50 
1945.0 15.6 1393.8 535.6 5.2 135.9 128.8 121.1 47.7 2216.90 

.47 2.98 10.25 4.16 ,060 ,030 ,060 ,000 2214.70 972.89 
.010015 500. 507. 520. 0 8 0 .DO 108.73 1081.63 

FLOW DISTRIBUTION FOR SECNO= 2.23 CWSEL= 2219.48 

= 973. 976. 1021. 1037. 1056. 1070. 1078. 1082. 

ER Q= .8 71.7 9.0 9.2 6.1 2.9 .4 

AREA- 5.2 135.9 38.9 42.4 29.2 15.1 3.2 

VEL= 3.0 10.3 4.5 4.2 4.0 3.8 2.1 

DEPTH= 1.7 3.0 2.4 2.2 2.1 1.9 .9 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

2.320 2.93 2229.33 2229.33 .OO 2230.07 .74 5.53 .05 2227.60 
1945.0 610.7 1024.8 309.5 144.4 116.9 97.2 124.6 49.8 2227.60 

.49 4.23 8.77 3.18 ,060 ,030 .060 .OD0 2226.40 829.19 
,012885 480. 491. 490. 0 14 0 .OO 266.16 1161.57 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB 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 IDC ICONT CORAR TOPWlD ENDST 

FLOW DlSTRlBUTlON FOR SECNO= 2.32 CWSEL= 2229.33 

STA= 829. 850. 858. 875. 884. 945. 1005. 1016. 1034. 1141. 1157. 1162. 

PER I)= 5.5 4 . 1  13.1 3.5 5.3 52.7 3.6 3.9 3.1 4.9 .5 

AREA= 28.6 17.0 46.5 16.4 35.9 116.9 17.9 22.7 27.6 24.8 4.2 

VEL= 3.7 4.6 5.5 4.F 2.9 8.8 3.9 3.3 2.2 3 .8  2.5 

DEPTH= 1.4 2.1 2.7 1.8 .6 1.9 1.6 1.3 .3 1.6 .9 

*SECNO 2.393 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2.393 2.39 2237.59 2237.59 .OO 2238.31 .72 4.69 .OO 2235.20 

1945.0 46.5 874.7 1023.8 14.8 93.3 288.9 128.0 52.2 2235.20 

.51 3.15 9.38 3.54 ,060 .030 .060 .OOO 2235.20 968.13 

.011195 390. 385. 400. 0 15 0 .OO 267.48 1235.61 

FLOW OlSTRlBUTION FOR SECNO= 2.39 CWSEL= 2237.59 

0 = 968. 980. 1019. 1048. 1069. 1114. 1127. 1152. 1185. 1236. 

ER 0- 2.4 45.0 15.0 8.2 13.3 3.6 5.3 5.0 2.3 

AREAz 14.8 93.3 65.0 39.7 72.1 20.0 32.7 35.3 24.0 

VEL- 3.2 9.4 4.5 4.0 3.6 3.5 3.1 2.7 1 .8 

DEPTH- 1.2 2.4 2.2 1.9 I .h 1.5 1.3 1.1 .5 

*SECNO 2.464 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2.464 2 2 8  2245.38 2245.38 .OO 2245.96 .57 4.08 .01 2243.70 

1739.0 685.2 826.9 226.9 223.3 100.2 94.2 131.5 54.8 2243.70 

.53 3.07 8.25 2.41 ,060 ,030 .060 .OD0 2243.10 809.13 

.010703 385. 375. 360. 0 11 0 .OO 342.38 1151.51 

FLOW DISTRIBUTION FOR SECNO= Z.46 CWSEL. 2245.38 



PACE 36 

SE'CNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENOST 

STA= 809. 825. 847. 870. 908. 921. 946. 963. 973. 983. 988. 1037. 1056. 
PER Q= 3.7 3.7 3.9 4.7 3.3 6.3 5.1 3.4 3.5 1.8 47.6 4.0 

AREA= 20.1 23.8 24.9 33.9 18.0 34.6 26.1 16.6 16.8 8.4 100.2 23.5 
VEL= 3.2 2.7 2.7 2.4 3.2 3.2 3.4 3.6 3.6 3.6 8.3 3.0 

DEPTH= 1.3 1.1 1.1 .9 1.4 1.4 1.5 1.7 1.7 1.7 2.0 1.2 

STA= 1056. 1082. 1135. 1152. 
PER Q =  3 . 5  5.2 .4 

AREA= 24.3 41.4 5.1 

VEL= 2.5 2.2 1 .4  

DEPTH= .9 .8 .3 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .59 

0 0 ENCROACHMENT STATIONS= 780.0 1053.0 TYPE= 1 TARGET- 273.000 
ET-CARDS USED TO SPECIFY INEFFECTIVE FLOW AREAS. HOWEVER, THE 

AREA I S  SUBJECT TO HIGH VELOCITIES AND EROSION AND I S  THEREFORE 

INCLUDED I N  THE FLOODWAY. 

2.526 2.16 2250.76 2250.71 .OO 2251.38 .62 5.41 .01 2250.70 
1739.0 1429.8 309.2 .O 235.1 42.8 .O 134.0 56.8 2251.00 

.54 6.08 7.23 .OO ,060 .030 ,000 .OD0 2248.60 780.00 
.a30394 320. 327. 300. 2 11 0 .OO 212.86 1026.69 

FLOW DISTRIBUTION FOR SECNO- 2.53 CWSEL= 2250.76 

STA= 780. 792. 864. 870. 887. 910. 926. 936. 1029. 

PER Q- 9.2 55.3 3.9 6.7 4.1 2.6 .5  17.8 
AREA= 25.1 141.8 10.6 22.4 18.8 12.3 4.0 42.8 

VEL= 6.4 6.8 6.3 5.2 3.8 3.6 2.3 7.2 
DEPTH= 2.1 2.0 1 .8 1.3 .8 .8  .4 .8 

*SECNO 2.614 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 



DIVIDED FLOW 200 F E E T  UPSTREAM OF SECTION 2.614 

2.614 2.73 2262.93 2262.93 .OO 2263.71 .79 7.86 .05 2261.30 

FLOW DISTRIBUTION FOR SECNO= 2.61 CWSEL= 2262.93 

STA= 947. 959. 1007. 1032. 1040. 1051. 1059. 1069. 1082. 1102. 1125. 1156. 

PER Q= 1.6 56.4 9.4 3.9 5.3 3.9 4.2 3.7 5.1 4.2 2.4 

AREA= 10.1 109.4 42.7 16.2 22.3 16.2 18.5 19.2 27.5 25.9 20.6 

VEL= 2.7 9.0 3.8 4.2 4.2 4.2 3.9 3.4 3.2 2.8 2.0 

DEPTH= .9  2.3 1.7 2.0 2.0 2.0 1.9 1.5 1.4 1.1 .7 

*SECNO 2.700 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2.700 4.36 2272.16 2272.16 .OO 2273.28 1.12 3.81 .10 2268.80 

1739.0 15.6 1349.5 373.8 5.6 141.5 139.7 140.6 61.0 2269.40 

.58 2.77 9.54 2.67 .060 ,030 ,060 .OOO 2267.80 968.13 

,006235 450. 454. 500. 0 14 0 .OO 144.02 1112.16 

FLOW DlSTRlOUllON FOR SECNO= 2.70 CWSEL= 2272.16 a= 968. 971. 1008. 1019. 1030. 1046. 1062. 1106. 1112. 

PER Q= .9 77.6 5.7 4.0 4.6 3.4 3.6 .2 

AREA= 5.6  141.5 27.6 22.1 28.2 23.3 35.7 2.7 

VEL= 2.8 9.5 3.6 3.1 2.9 2.5 1.8 1.2 

DEPTH- 2.0 3.8 2.5 2.0 1.8 1.5 .8 .4 

CCHV= ,100 CEHV= .300 

*SECND 2.798 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 873.0 1016.0 TYPE= 1 TARGET= 143.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AN0 THE TOPOGRAPHY. 

2.798 3.44 2282.84 2282.84 .OO 2283.95 1.11 4.13 .OO 2279.40 

1739.0 467.0 1264.7 7.3 131.6 130.9 3.5 144.0 62.8 2279.40 

.60 3.55 9.66 2.10 ,065 .035 ,065 .OOO 2279.40 873.20 

,009956 625. 523. 475. 0 15 0 .OO 141.85 1015.04 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL DLDSS L-BANK ELEV 
Q QLOB QCH QROB ALDB ACH AROB VOL T WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL X L C H  XLOBR ITRIAL I O C  ICONT CORAR TDPWlD ENDST 

FLOW DISTRIBUTION FOR SECNO= 2.80 CWSEL' 2282.84 

STA= 873. 933. 943. 949. 961. 975. 1013. 1015. 

PER Q= 3.4 3.8 3.1 6.1 10.5 72.7 .4 
AREA= 32.3 18.8 13.8 26.9 39.8 130.9 3.5 
VEL= 1.8 3.5 4.0 3.P 4.6 9.7 2.1 

DEPTH= .5 1.9 2.3 2.2 2.8 3.4 1.7 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

CONFLUENCE W I T H  TRIBUTARY IS APPROXIMATELY 150 FEET UPSTREAM OF 

SECTION 2.985. TRIBUTARY IS MODELED WITH THIS RUN. 
2.895 2.35 2291.55 2291.55 .OO 2291.96 .41 7.42 .D7 2291.00 

1739.0 1161.1 216.5 361.4 219.6 35.8 96.5 146.9 65.7 2291.60 

.62 5.29 6.05 3.75 .065 .035 ,065 .OD0 2289.20 745.49 
.038680 320. 512. 525. 0 20 0 .OO 458.51 1246.51 

FLOW DISTRIBUTION FOR SECNO- 2.89 CWSEL- 2291.55 

STA= 745. 758. 763. 787. 807. 835. 862. 890. 933. 948. 1007. 1159. 1176. 

PER Q= 3.2 3.6 18.8 9.6 12.7 8.8 4.5 4.1 1.4 12.4 5.7 6.9 
AREA= 11.4 9.3 46.7 29.0 39.2 31.1 21.0 23.7 8.3 35.8 33.2 22.4 

VEL= 4.9 6.7 7.0 5.8 5.6 4.9 3.7 3.0 3.0 6.1 3.0 5.4 
DEPTH= .9 1.9 1.9 1.5 1.4 1.2 .8 .6 .6 .6 .2 1.3 

STA= 1176. 1190. 1227. 1247. 

PER Q= 3.6 3.8 .7 

AREA= 14.0 21.1 5.7 

VEL- 4.5 3.1 2.2 
DEPTH= 1 .O .6 .3 

"SECNO 2.966 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS: 861.0 1019.0 TYPE= 1 TARGET= 158.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

2.966 3.60 2301.90 2301.75 , .OD 2302.38 .48 10.40 .02 2300.60 

955.0 70.1 769.0 115.9 28.2 127.7 34.1 149.4 68.6 2300.40 

.64 2.49 6.02 3.40 ,065 ,040 .065 ,000 2298.30 861.99 

.015733 355. 375. 500. 5 17 0 .OO 156.63 1018.62 

FLOW DlSTRlBUTlON FOR SECNO= 2.97 CWSEL= 2301.90 

STA= 862. 880. 904. 991. 993. 1004. 1014. 1019. 

PER O= .7 6.6 80.5 1.1 5.8 4.7 .6 

AREA- 5.4 22.8 127.7 2.9 15.4 13.0 2.8 

VEL= 1.3 2.8 6.0 3.7 3.6 3.4 2.0 

DEPTH= .3 1.0 1.5 1.5 1.4 1.3 .6 

NO 3.032 

MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3.032 2.89 2310.69 2310.69 .OO 2311.34 .66 4.67 .05 2309.50 
955.0 1.9 659.8 293.2 1.5 86.2 116.6 151.0 69.8 2309.20 

.65 1.31 7.65 2.52 .065 ,035 .065 ,000 2307.80 926.49 

,011153 260. 359. 360. 0 15 0 .OO 155.56 1082.05 

FLOW DISTRIBUTION FOR SECNO= 3.03 CWSEL= 2310.69 

STA= 926. 931. 969. 977. 990. 1008. 1042. 1056. 1070. 1082. 

PER Q= .2 69.1 3.3 3.8 4.8 9.9 4.1 3.6 1.3 

AREA= 1.5 86.2 10.7 14.1 18.6 36.9 15.2 14.1 6.9 

VEL-  1.3 7.7 2.9 2.6 2.5 2.6 2.6 2.4 1.8 

DEPTH- .3 2.3 1.3 1.1 1.0 1.1 1.1 1.0 .6 

*SECNO 3.087 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3.087 2.79 2317.29 2317.29 .OO 2318.35 1.06 3.31 .12 2315.20 

955.0 203.9 741.3 9.8 55.0 80.8 3.9 152.1 70.5 2314.70 

.66 3.71 9.17 2.52 ,065 ,035 ,065 ,000 2314.50 948.12 

,012463 305. 280. 270. 0 8 0 .OO 65.88 1013.99 



SECNO DEPTH CWSEL C R l W S  WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB Q C H  QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW OlSTRlBUTlON FOR SECNO= 3.09 CWSEL- 2317.29 

STA= 948. 949. 951. 952. 953. 965. 974. 975. 980. 981. 1011. 1014. 

PER Q= . O  .4 .2 .3 7.0 7.0 .9 4.6 .9 77.6 1 .O 
AREA= .4 1.7 .9 1.2 19.1 17.0 2.1 10.5 2 .  80.8 3.9 

VEL= 1.1 2.3 2.4 2?6 3.5 3.9 4.2 4.2 4.2 9.2 2.5 
DEPTH- .4 .8 .9 1.2 1.6 1.9 2.1 2.1 2.1 2.7 1.3 

*SECNO 3.134 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3.134 2.93 2322.93 2322.93 .OO 2324.08 1.15 2.96 .03 2320.00 

955.0 12.4 792.0 150.6 4.5 85.0 43.6 152.9 70.9 2320.00 
.67 2.78 9.32 3.46 ,065 ,035 .065 ,000 2320.00 976.91 

,011493 230. 248. 270. 0 8 0 .OO 62.37 1039.28 

FLOW DISTRIBUTION FOR SECNO= 3.13 CWSEL= 2322.93 

= 977. 979. 980. 1009. 1012. 1023. 1034. 1039. 

E R  Q= .5 .8 82.9 3.7 8.1 3.7 .3 

AREA- 2.1 2.4 85.0 7.7 20.7 13.0 2.2 

VEL= 2.1 3.4 9.3 4.5 3.7 2.7 1.4 

DEPTH= 1.0 2.4 2.9 2.6 1.9 1.2 .4 

*SECNO 3.225 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3.225 2.06 2334.16 2334.16 .OO 2334.83 .67 7.06 .05 2332.80 
955.0 361.4 536.2 57.4 97.2 65.9 16.5 154.6 72.0 2333.00 

.69 3.72 8.14 3.47 .065 ,035 .065 .OOO 2332.10 923.67 
,018903 530. 480. 450. 0 19 0 .OD 130.68 1054.36 

FLOW DISTRIBUTION FOR SECNO= 3.22 CWSEL- 2334.16 

STA= 924. 945. 956. 968. 975. 987. 993. 1000. 1040. 1051. 1054. 

PER Q= 9.2 5.3 5.8 3.6 6.6 3.5 3.7 56.1 5.0 1 .O 
AREA= 24.8 13.9 15.2 9.2 16.4 8.5 9.2 65.9 13.3 3.2 

VEL= 3.6 3.7 3.7 3.8 3.9 4.0 3.8 8.1 3.6 3.0 

DEPTH= I .2 1.3 1.3 1.3 1.4 1.4 1.3 1.6 1.2 .9 

PACE 40 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

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

*SECNO 3.306 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3.306 3.93 2340.23 2340.23 .OO 2341.27 1.03 5.28 .ll 2337.10 

890.0 17.8 778.8 93.5 6.8 89.8 37.2 156.0 72.9 2338.10 

.71 2.60 8.67 2.51 , ,065 .035 ,065 ,000 2336.30 969.57 

,009755 240. 428. 480. 0 17 0 .OO 81.42 1050.99 

FLOW DISTRIBUTION FOR SECNO= 3.31 CWSEL= 2340.23 

STAE 970. 972. 974. 975. 1005. 1010. 1014. 1021. 1031. 1042. 1049. 1051. 

PER 0- .2 .9 .8 87.5 3.8 2.2 2.3 1.5 .6 .1 .O 
AREA= 1.4 3.0 2.5 89.8 9.7 6.3 8.3 7.3 4.2 1.3 .1 

VEL= 1.4 2.8 3.0 8.7 3.5 3.1 2.5 1 .8 1.2 .7  .4 
DEPTH- .6 1.5 2.5 3.0 1.9 1.6 1.2 .7 .4 .2 .1 

0 1 HV CHANGED MORE THAN HVlNS 

- 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3.383 1.78 2348.18 2348.18 '.OO 2348.68 .50 5.89 .05 2347.90 
890.0 550.0 325.7 14.3 147.1 40.8 5.5 157.6 74.4 2346.80 

.73 3.74 7.99 2.60 ,065 ,035 .065 .OOO 2346.40 837.23 
.021583 475. 407. 300. 0 14 0 .OO 214.68 1051.91 

FLOW DISTRIBUTION FOR SECNO= 3.38 CWSEL= 2348.18 

STA= 837. 880. 889. 908. 918. 937. 941. 948. 954. 983. 1016. 1044. 1052. 

PER Q= 3.2 3.3 10.6 6.9 15.4 3.3 5.7 4.9 8.1 .5 36.6 1.6 
AREA= 14.2 8 .9  24.0 14.3 30.1 6.3 11.1 9.5 24.2 4.4 40.8 5.5 

VEL= 2.0 3.3 3.9 4.3 4.6 4.6 4.6 4.6 3.0 .9 8.0 2.6 
DEPTH= .3 1.0 1.3 1.4 1.6 1.6 1.6 1.6 .8 .1 1.5 .7 

3470 ENCROACHMENT STATIONS= 958.0 1169.0 TYPE= 1 TARGET- 211.000 

ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA A T  CURRENT 



SECTION: THEREFORE, FLOODPLAIN L I M I T S  ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

FLOW D I S T R I B U T I O N  FOR SECNO= 3.47 CWSEL= 2355.46 

STA= 958. 971. 1025. 1040. 1051. 1074. 1100. 1118. 1150. 1169. 

PER Q= 3.3 61.3 7.1 4.? 6.9 7.1 4.0 4.5 1.6 
AREA= 10.8 78.9 18.8 12.1 21.8 23.4 14.4 19.2 8.3 

VEL= 2.7 6.9 3.4 3.1 2.8 2.7 2.5 2.1 1.8 

DEPTH= .8  1.5 1.3 1.1 .9 .9 .8 .6 .4 

3301 HV CHANGED MORE THAN H V l N S  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3.559 2.72 2365.42 2365.42 .OO 2366.53 1.10 7.00 .18 2363.70 
890.0 65.1 820.2 4.6 17.8 94.1 2.2 161.0 77.5 2363.60 

FLOW D I S T R I B U T I O N  FOR SECNO- 3.56 CWSEL= 2365.42 

STA= 972. 973. 975. 978. 982. 984. 1024. 1026. 
PER Q= .O  .5 2.1 3.2 1.5 92.2 .5 

AREA= .2 1.8 5.0 7.3 3.4 94.1 2.2 

VEL-  .9 2.3 3.7 4.0 3.8 8.7 2.1 
DEPTH= .2 .9  1.7 1.8 1.7 2.4 .9 

3265 D I V I D E D  FLOW 

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  DEPTH ASSUMED 

ET-DATA USED TO 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 
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WSEL AND THE TOPOGRAPHY. 

3.661 1.68 2374.78 2374.78 .OO 2375.29 .51 6.96 .06 2373.60 

FLOW DISTRIBUTION FOR SECNO= 3.66 CWSEL= 2374.78 

STA= 874. 961. 973. 1032. 1048. 1112. 1121. 1127. 1131. 

PER Q= 3.4 3.7 73.8 5.4 6.1 3.8 3.1 .6 
AREA= 18.5 11.8 92.0 1 6 .  25.9 10.6 8.0 2.4 

VEL= 1 .5 2.6 6.5 2.7 1.9 2.9 3.2 2.1 
DEPTH- .2 1.0 1.6 1 .O .4 1.2 1.3 .7 

*SECNO 3.716 

7185 M I N I M U M  SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 962.0 1094.0 TYPE= 1 TARGET- 132.000 

El-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AN0 THE TOPOGRAPHY. 

3.716 2.64 2381.04 2381.04 .OO 2381.64 .61 4.05 .03 2379.40 
810.0 2.5 703.5 104.0 1.3 105.8 46.6 164.0 80.4 2380.00 

0 .013 ; : ;  

1.97 6.65 2.23 ,065 ,035 .065 .OOO 2378.40 962.31 
230. 290. 410. 0 14 0 .OO 131.69 1094.00 

FLOW DISTRIBUTION FOR SECNO= 3.72 CWSEL= 2381.04 

STA= 962. 963. 964. 1031. 1050. 1060. 1061. 1064. 1065. 1068. 1081. 1094. 

PER Q= .O .3 86.8 5.1 2.0 .2 .6 .2 .7 3.2 1.0 

AREA-  .2 1.1 105.8 16.8 7.4 .7 2.2 .7 2.4 10.9 5.4 
VEL- .9  2.2 6.6 2.4 2.2 2.2 2.2 2.2 2.3 2.4 1.5 

DEPTH= .3 1.1 1.6 .9 .7 .7 .7 .7 .8 .8 .4 

*SECNO 3.798 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3.798 1.82 2389.42 2389.42 .OO 2389.97 .55 5.78 .01 2387.70 
810.0 239.2 517.1 53.7 94.3 72.3 15.0 165.6 81.8 2387.70 

.83 2.54 7.15 3.58 .065 ,035 .065 ,000 2387.60 861.39 

,013753 450. 433. 330. 0 19 0 .OO 165.63 1027.03 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB Q C H  QROB ALOB ACH AROS VOL T WA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDS1 

FLOW DISTRIBUTION FOR SECNO= 3.80 CWSEL= 2389.42 

STA= 861. 895. 925. 942. 956. 973. 975. 1017. 1025. 1027. 

PER O= 3.2 6.5 5.4 4.8 8.1 1.6 63.8 6.2 .4 

AREA= 15.8 2 3 1  16.5 14.3 21.1 3.4 72.3 13.4 1.6 

VEL= 1.7 2.3 2.6 2 , 7  3.1 3.7 7.2 3.8 2.0 

DEPTH= .5 .8 1.0 1.0 1.2 1.7 1.7 1.7 .8 

*SECNO 3.840 

7185 MINIMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3.840 1.87 2393.47 2393.47 . O O  2394.10 .63 3.01 .02 2391.60 
810.0 131.3 603.0 75.7 52.1 83.7 23.5 166.5 82.5 2391.70 

.84 2.52 7.21 3.22 ,065 ,035 .065 ,000 2391.60 907.27 
,013349 222. 222. 222. 0 5 0 .OO 127.27 1034.54 

FLOW DISTRIBUTION FOR SECNO= 3.84 CWSEL= 2393.47 

e = 907. 914. 935. 961. 970. 1017. 1034. 1035. 

ER Q= .2 3.5 7.3 5.2 74.5 9.3 .O 

AREA= 1.6 14.0 23.8 12.7 83.7 23.2 .3 

VEL-  1.0 2.0 2.5 3.3 7.2 3.2 1.0 

DEPTH= .2 .7 .9 1.4 1.8 1.4 .5 

*SECNO -2.895 

START TRIB COMP 

-2.895 2.895 2291.551 

3265 DIVIDED FLOW 

TRIBUTARY TO WASH K 

-2.895 2.35 2291.55 . O O  .OO 2291.95 .40 10.35 -7.32 2291.00 
1739.0 1172.4 201.8 364.9 219.6 35.8 96.5 168.9 85.4 2291.60 

.86 5.34 5.64 3.78 ,060 .035 ,060 .OOO 2289.20 745.49 
,033599 320. 512. 525. 0 0 0 .OO 458.51 1246.51 

FLOW DISTRIBUTION FOR SECNO= -2.89 CWSEL= 2291.55 
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SECNO DEPTH CWSEL CRlWS WSELK EG a. HV 
HL OLOSS L-BANK ELEV 

QLOB QCH QROE ALOE ACH AROB VOL TWA R-BANK ELEV 
T I M E  VLOE VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

STA= 745. 758. 763. 766. 787. 807. 835. 862. 890. 933. 948. 1007. 1159. 

PER Q- 3.2 3.6 3.0 16.0 9.7 12.8 8.9 4.5 4.2 1.4 11.6 5.8 

AREA= 11.4 9.3 6.8 39.9 29.0 39.2 31.1 21.0 23.7 8.3 35.8 33.2 
VEL= 4.9 6.8 7.8 7.0 5.8 5.7 5.0 3.7 3.1 3.1 5.6 3.0 

DEPTH- .9  1.9 2.3 1.9 1.5 1.4 I .2 .8 .6 .6 .6 .2 

STA= 1159. 1176. 1190. 1227. 1247. 

PER Q= 7.0 3 .7  3.8 .7 
AREA= 22.4 14.0 21.1 5.7 

VEL- 5.5 4.5 3.1 2.2 
DEPTH= 1.3 1.0 .6 .3 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS= 951.0 1271.0 TYPE= 1 TARGET= 320.000 

ET-DATA USE0 TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

.032 2.57 2302.77 2302.77 .DO 2303.17 .40 10.14 .OO 2301.30 
848.0 13.6 832.8 I .6 4.0 163.4 2.5 171.1 88.4 2303.00 

.55 3.43 5.10 .64 .060 ,035 .060 ,000 2300.20 951.52 
,019558 360. 370. 370. 0 8 0 .OO 240.19 1270.96 

FLOW DISTRIBUTION FOR SECNO= .03 CWSEL= 2302.77 

STA- 952. 955. 956. 1200. 1270. 1271. 

PER Q= .8 .8 98.2 .2 .O 

AREA= 2.5 1.5 163.4 2.5 1 

VEL= 2.8 4.5 5.1 .7 .O 

DEPTH= .7 1.5 .8 .O .1 

*SECNO ,097 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,097 1.91 2310.01 2310.01 .OO 2310.62 .61 6.34 .06 2308.80 

848.0 262.8 485.1 100.1 73.6 63.3 28.2 172.4 89.8 2308.80 
.90 3.57 7.67 3.54 ,060 .035 ,060 .OOO 2308.10 926.95 

,017700 340. 343. 320. 0 19 0 .OO 131.65 1058.59 



SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDS1 

FLOW DISTRIBUTION FOR SECNO= .10 CWSEL= 2310.01 

STA= 927. 939. 952. 963. 973. 982. 993. 1033. 1045. 1052. 1059. 

PER 0- 4.3  6.1 5.5 4.7 4.5 5.9 57.2 6.0 3.3 2.5 
AREA= 11.3 14.5 12.8 11.2 10.5 13.4 63.3 14.0 7.8 6.5 

VEL= 3.2 3.5 3.6 3 .,6 3.6 3.8 7.7 3.6 3.5 3.3 
DEPTH= .9 1 . 1  1.2 1.1 1.2 1.2 1.6 1.2 1.1 1 .O 

*SECNO . I 3 1  

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,131 1.96 2314.26 2314.26 .OO 2314.84 .57 2.88 .OO 2312.40 
848.0 283.1 486.1 78.8 83.8 64.5 33.0 173.2 90.5 2312.30 

.91 3.38 7.53 2.39 ,060 ,035 .060 ,000 2312.30 931.13 
.012885 210. 180. 200. 0 5 0 .DO 159.78 1090.91 

FLOW DISTRIBUTION FOR SECNO= .13 CWSEL- 2314.26 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

. I 8 2  3.57 2321.67 2321.67 .OO 2323.14 1.46 3.31 .27 2318.60 
848.0 35.6 790.7 21.7 8.3 79.1 6.0 174.0 91.0 2319.20 

.92 4.27 9 .99  3.59 .060 ,035 ,060 .OOO 2318.10 986.79 

,011974 260. 270. 250. 0 14 0 .OO 33.19 1019.98 

FLOW DISTRIBUTION FOR SECNO= .18 CWSEL= 2321.67 

STA= 987. 988. 989. 991. 1016. 1019. 1020. 

PER Q= .3 . 9  3.0 93.2 2.5 .1 
AREA= 1 . 1  2.0 5.2 79.1 5.5 .6  

VEL- 1.9 4.1 4.8 10.0 3.8 1.4 

DEPTH= .9 2.0 2.6 3.2 1.8 .6 
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sCCNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VL0B VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= .21 CWSEL= 2324.31 

STA= 957. 980. 988. 993. 998. 1000. 1078. 1082. 

PER Q= 4.2 3.9 3.5 3 . 6  1.4 82.3 1.2 

AREA= 16.0 10.3 7.9 8.1 3.2 134.1 4.1 

VEL= 1.3 1.8 2.1 2.1 2.1 2.9 1.4 
DEPTH= .7  1.3 1.6 1.6 1.6 1.7 1 .D 

01 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,259 3.38 2329.78 2329.78 .OD 2330.66 .88 1.55 .23 2328.30 
480.0 1 2 2  450.8 17.0 4.6 58.2 8.2 175.3 91.8 2328.80 

.94 2.66 7.74 2.06 ,060 ,035 .060 .OOO 2326.40 981.61 

.012107 220. 248. 240. 0 14 0 .OO 45.48 1027.09 

FLOW DISTRIBUTION FOR SECNO= .26 CWSEL= 2329.78 

STA= 982. 984. 987. 1013. 1023. 1027. 

PER Q= .3 2 .2  93.9 3.3 .2 

AREA= 1 .O 3 .5  58.2 7.3 1.0 

VEL= 1.5 3.0 7.7 2.2 1.0 

DEPTH= .4 1.2 2.2 .7  . 2  

*SECNO .318 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q OLOB Q C H  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

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

FLOW OlSTRlBUTION FOR SECNO= .32 CWSEL= 2337.34 

STA= 956. 959. 960. 966. 1011. 1018. 1028. 1037. 1038. 

PER Q= .7 .5 3.7 84.6 4.3. 4.2 2.0 .O 
AREA= 1.6 .9  5.9 63.1 6.9 7.9 4.9 .2 

VEL= 1.9 2.8 3.0 6.4 3.0 2.6 2.0 .9 
DEPTH- .5 .9 1.0 1.4 1 .O .8 .5 .2 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

0 0  C:::CAL DEPTHASSUMED 

3.63 2348.13 2348.13 .OO 2349.56 1.43 6.84 .26 2345.50 
480.0 23.0 446.3 10.7 6.5 45.0 3.3 176.7 92.9 2345.70 

.97 3.54 9.91 3.24 .060 ,035 .060 ,000 2344.50 988.50 

.012028 505. 517. 520. 0 17 0 .OO 20.81 1009.30 

FLOW OlSTRiBUTlON FOR SECNO= .42 CWSEL= 2348.13 

STA= 988. 990. 993. 1007. 1008. 1009. 

PER Q= .3 4.5 93.0 1.8 .4 

AREA= .8 5.6 45.0 2.1 1.2 

VEL= 1.6 3.8 9.9 4.1 1.8 
DEPTH- .6 1.9 3.2 2.1 .9 

3301 HV CHANGE0 MORE THAN HViNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,506 2.94 2358.14 2358.14 .OO 2358.80 .66 6.04 .08 2357.00 
480.0 1.3 373.5 105.2 .7 51.5 38.0 177.5 93.4 2357.20 

.99 1.78 7.25 2.77 .060 ,035 ,060 .OOO 2355.20 948.82 
.013345 490. 475. 490. 0 15 0 .OO 71.35 1020.17 
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a SECNO DEPTH CWSEL CRlWS WSELK 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 WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= .5 1 CWSEL= 2358.14 

STA= 949. 950. 978. 996. 1001. 1012. 1020. 

PER Q- .3  77.8 10.3 3.2 7.0 1.4 

AREA= . 7  51.5 17.6 5.2 11.4 3.7 

VEL- 1 . 8  7.3 2.8 2?9 2.9 1.8 

DEPTH= . 6  1.8 1 .O 1 .O 1 .O .5 

*SECNO ,604 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.604 1 .47  2371.67 2371.67 .OO 2372.13 .46 7.46 .02 2370.50 

400.0 121.4 240.5 38.2 42.6 36.1 13.3 178.6 94.4 2370.20 

1.02 2.85 6.65 2.87 ,060 .035 .060 ,000 2370.20 924.53 

,015826 510. 517. 530. 0 8 0 .OO 98.74 1023.27 

FLOW DISTRIBUTION FOR SECNO= .60 CWSEL= 2371.67 

*SECNO ,705 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.705 1.13 2384.23 2384.23 .OO 2384.62 .40 11.98 .01 2383.40 

400.0 107.0 283.0 9.9 31.7 50.3 3.5 179.7 95.7 2383.30 
1.05 3.38 5.62 2.82 .065 .045 .065 .OOO 2383.10 909.59 

,033400 560. 533. 510. 0 15 0 .OO 108.02 1017.62 

FLOW DISTRlBUTION FOR SECNO- .70 CWSEL- 2384.23 

STA= 910. 913. 918. 939. 947. 955. 1011. 1017. 1018, 

PER Q= . 3  2.1 12.9 5.5 6.1 70.8 2.5 .O 

AREA= . 7  2.9 15.2 6.2 6 . 6  50.3 3.5 1 

VEL- 1.5 2.9 3.4 3.5 3.7 5.6 2.9 .O 

DEPTH= .2  .6 .7 .8  .8 .9 .6 1 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

DL08 QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

SLOPE XLOBL X L C H  XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

FLOW DlSTRlBUTiON FOR SECNO= .80 CWSEL- 2396.10 

STA= 968. 976. 987. 1037. 1038. 1039. 1040. 

PER 0- .3 3.8 94.0 1.4 .5 .I 
AREA= 1.2 6.0 60.9 1.2 .8 .2 

VEL- .9 2.1 5.1 3.6 2.3 1 .O 
DEPTH- 1 .5 1.2 1.2 .8 .2  

PAGE 50 



(I) .FLOODWAY DETERMINATION 

T 3  WASH K:UNNAMED WASH #6 

J 1  ICHECK I N 0  N l  NV l D l R  STRT M E T R I C  H V l N S  Q WSEL FQ 

0 3  0 0 ,00270 0 0 0 1 9 4 3 . 3 8  0 

J2 NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC IBW CHNIM I T R A C E  

1 5  0 - 1  0 0 0 - 1  0 0 0 
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SECNO DEPTH CWSEL CRIWS WSELK 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 ITRIAL IDC ICONT CORAR TOPWlO ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

1490 NH CARD USED 

CCHV= ,100 CEHV= ,300 

*SECNO 47.520 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER FIS SECTION 47.52(CBA 1988, NO DATUM CHANGE) 

CONFLUENCE WlTH WASH K - UNNAMED WASH # 6,  AN EAST TRIBUTARY 

NON COINCIDENT WlTH 100 YEAR DISCHARGE IN HASSAYAMPA 

THE STARTING WATER SURFACE ELEVATION WAS DETERMINED BY THE 

SLOPE AREA METHOD I N  THE HEC-2 INPUT ( J l ,  FIELD 5) 

47.520 5 .37  1933.37 1932.43 1943.38 1933.64 .28 

2508.0 382.6 866.8 1258.6 228.7 128.7 695.8 

.OO 1 .67  6.74 1.81 .070 ,035 ,070 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 730.0 1064.0 TYPE= 1 TARGET= 

THE POINT OF INTERSECTION OF THE THALWEG WlTH A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION; 

UNLESS OTHERWISE NOTED. 

THE POINT OF INTERSECTION OF THE THALWEG WlTH A CROSS 

SECTION CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERWISE NOTED. 

,095 3 . 1 0  1949.41 1949.41 1949.39 1950.21 .81 

2508.0 135.1 1815.4 557.5 77.3 219.3 180.4 

.04 1.75 8.28 3.09 ,070 .035 .070 

.010418 650. 880. 950. 0 11 0 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB 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 IDC ICONT CORAR TOPWID ENDS1 

CCHV= ,600 CEHV- .800 

*SECNO ,099 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 698.0 1Q97.0 TYPE= 1 TARGET. 399.000 

DOWNSTREAM SECTI0N:EAST BOUND CULVERT 
,099 3.72 1949.52 1949.52 1949.48 1950.46 .93 .12 .10 1946.50 

2508.0 300.0 1383.7 824.3 196.2 134.6 375.4 15.6 9.4 1945.80 

.04 1.53 10.28 2.20 ,070 . .020 ,070 ,000 1945.80 698.00 

,003427 21. 21. 21. 0 11 0 .OO 399.00 1097.00 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 ,020 .40 2.90 .OO 2.54 10.00 81.70 8 1 1947.00 1945.80 

RT 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 

LE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC- 1990.75..MAY BE TOO LARGE I F  INLET CONTROLS. 

5135, EGOC= 1988.84 ..MAY BE TO0 LARGE I F  OUTLET CONTROLS. 

*SECNO . I 1 5  

BTCARD, BRIDGE STENCL= 789.90 STENCR- 1016.00 

SPECIAL CULVERT INLET CONTROL t WEIR FLOW, EG = 1958.95 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO = 3.23 

SPECIAL CULVERT 

EGlC EGOC H4 QWElR QCULV VCH ACULV ELTRD WEIRLN 

1990.75 1988.84 8.50 1280. 1223. 6.766 76.2 1958.50 225. 

3470 ENCROACHMENT STATIONS= 789.9 1016.0 TYPE= 1 TARGET= 226.100 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1955.60 ELREA= 1958.50 

@ UPSTREAM SECTION: EAST BOUND CULVERT - 
(3-10 '  x 8 'x  81 .7 '  CBCs), 5.5' OF SEDIMENT ON BOTTOM 

HIGHWAY SLOPES DOWNWARD TO THE SOUTH, STATION 790 REPRESENTS 

THE LIMIT OF THE EFFECTIVE FLOW AREA 

,115 11.27 1958.27 .OO 1958.28 1958.95 .69 8.50 .OO 1947.00 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB OCH OR08 ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"SECNO ,121 

3470 ENCROACHMENT STATIONS- 799.9 1044.0 TYPE= 1 TARGET- 244.100 

DOWNSTREAM SECTI0N:WEST BOUND CULVERT 

HIGHWAY SLOPES DOWNWARD TO THE SOUTH, STATION 800 REPRESENTS 

THE LIMIT OF THE EFFECTIVE FLOW &REA 

. I 2 1  9.52 1958.62 1955.20 1958.64 1959.09 .47 .01 . I 3  1949.10 

2508.0 547.7 1901.4 58.8 606.6 302.1 75.8 17.4 10.2 1949.10 

.04 .90 6 .29  .78 .070 .020 ,070 ,000 1949.10 799.97 

,000355 32. 32.  32. 2 11 0 .OO 243.26 1043.23 

SPECIAL CULVERT 

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

3 .020 .40 2.90 .OO 2.79 10.00 86.20 8 1 1950.50 1949.10 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS: NO INLET TOP EDGE BEVEL e LE 1 - WINGWALLS FLARED 3 0  TO 75 DEGREES 

5130, EGIC= 1987.30..MAY BE TO0 LARGE I F  INLET CONTROLS. 

5135, EGOC- 1990.63 ..MAY BE 100 LARGE I F  OUTLET CONTROLS. 

*SECNO . I 3 6  

BTCARD. BRIDGE STENCL: 826.00 STENCR' 1149.00 

SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1965.55 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.28 

SPECIAL CULVERT 

EGlC EGOC H4 OWEIR QCULV VCH ACULV ELTRD WEIRLN 

1987.30 1990.63 6.46 1355. 1167. 1.929 83.7 1964.80 315. 

3470 ENCROACHMENT STATIONS= 826.0 1149.0 TYPE= 1 TARGET= 323.000 

WEST BOUND CULVERT AT UPSTREAM SECTION; 

( 3 - 1 0 '  x 8 ' x  8 6 . 2 '  CBCs), APPROX. 5.2' OF SEDIMENT ON BOTTOM 

,136 15.83 1965.53 .OO 1965.53 1965.55 .03 6.46 .OO 1950.80 

2508.0 895.7 1006.2 606.1 1787.0 521.7 1291.4 21.9 10.7 1952.90 

.06 .50 1.93 .47 .070 ,020 .070 .OOO 1949.70 826.95 

.000019 86. 86. 86. 2 0 0 .OO 321.42 1148.36 

3470 ENCROACHMENT STATIONS= 673.0 1135.0 TYPE= 1 TARGET- 462.000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB OCH QROB ALOB ACH AROB VDL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .39 ' 

3470 ENCROACHMENT STATIONS= 740.0 1049.0 TYPE= 1 TARGET- 309.000 

STRUCTURE BLOCKED OUT WITH GR POINTS. 

. I 9 0  10.32 1965.52 1959.44 1965.52 1965.59 .07 .01 .02 1956.00 

2508.0 1169.1 1161.7 177.2 1090.2 399.9 148.1 42.4 13.3 1956.10 0 . I 3  1 .07  2.91 1.20 .065 ,035 .065 ,000 1955.20 740.56 

.000218 195. 201. 200. 2 17  0 .OO 274.17 1048.65 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 866.0 1042.0 TYPE= 1 TARGET- 176.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

,258 3.69 1966.99 1966.99 1966.99 1968.15 1.16 .22 .33 1964.00 

2508.0 982.1 1303.7 222.2 206.8 117.2 51.0 49.5 14.8 1964.20 

. ? 4 4.75 11.13 4.36 ,065 ,035 ,065 .OOO 1963.30 866.10 
.I l l3755 280. 359. 380. 0 22 0 .OO 160.17 1041.44 



PAGE 56 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QL0B 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 ENDST 

*SECNO ,373 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 880.0 1032.0 TYPE= 1 TARGET- 152.000 

.373 5.82 1982.82 1982.82 ,1982.82 1984.07 1.26 6.79 .03 1979.90 

2508.0 872.5 1549.0 86.4 217.4 140.5 31.2 54.6 16.8 1980.70 

.16 4.01 11.02 2.77 .065 ,035 .065 .OOO 1977.00 880.80 

,009788 560. 607. 600. 0 14 0 .OO 150.76 1031.55 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

*SECNO .504 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1033.0 TYPE= 1 TARGET= 

.504 7.95 1999.65 1999.65 1999.66 2002.33 2.67 

2508.0 120.5 1541.1 846.4 24.8 96.2 134.7 

.17  4.86 16.02 6.29 ,070 ,035 ,070 

.010371 480. 502. 430. 0 8 0 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 



SFCNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB Q C H  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

3470 ENCROACHMENT STATIONS. 940.0 1044.0 TYPE= 1 TARGET= 104.000 

,568 3.92 2005.82 2005.82 2005.82 2007.34 1.52 4.78 I 2002.60 

2508.0 1048.0 908.5 551.5 150.6 65.1 96.7 60.8 18.3 2002.70 

. I 8  6.96 13.95 5.70 ,070 ,035 ,070 .OOO 2001.90 940.31 

.O20962 320. 338. 340. , 0 8 0 .OO 103.22 1043.53 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 973.0 1031.0 TYPE= 1 TARGET= 58.000 

DIVIDED FLOW 280 FEET UPSTREAM OF SECTION 0.663. SMALLER 

LOW FLOW CHANNEL I S  MODELED SEPARATELY USING MANNINGS OPEN 

CHANNEL FLOW EQUATION TO DETERMINE DEPTH OF FLOW. 

24;;:: 

6.77 2021.57 2021.57 2021.57 2023.84 2.27 6.80 .22 2016.60 
90.3 2048.9 290.8 22.1 157.4 61.0 63.9 19.2 2016.80 

. I 9  4.09 13.01 4.77 ,070 .035 ,070 .OD0 2014.80 973.76 

,009809 460. 502. 480. 0 14 0 .OO 56.72 1030.48 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1030.0 TYPE- 1 TARGET: 82.000 

,758 5.40 2047.70 2047.70 2047.70 2049.45 1.75 5.18 .05 2044.30 

2430.0 91.5 1876.1 462.4 21.8 159.2 94.8 66.9 20.0 2044.20 

.21 4.20 11.79 4.88 ,065 ,035 ,065 ,000 2042.30 948.21 

.010874 510. 502. 502. 0 15 0 .OO 81.53 1029.75 

*SECNO ,852 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
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PACE 58 

SECNO DEPTH CWSEL CRlWS WSELK 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 WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 962.0 1031.0 TYPE= 1 TARGET: 69.000 

.852 4.22 2061.32 2061.32 2061.31 2063.16 1.84 5.55 .03 2058.10 

2430.0 13.4 2233.9 182.7 4.8 198.2 36.5 69.8 20.9 2058.10 

.22 2.78 11.27 5.01 ,065 .035 .065 ,000 2057.10 962.47 

.011638 470. 496. 480. , 0 15 0 .OO 67.72 1030.20 

CCHV= ,100 CEHV= .300 

*SECNO ,947 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 947.0 1047.0 TYPE= 1 TARGET= 100.000 

,947 4.15 2075.35 2075.35 2075.35 2076.96 1.60 5.42 .02 2072.10 

2430.0 26.3 1469.9 933.8 8.5 118.0 189.8 72.9 21.8 2071.30 

.24 3.11 12.46 4.92 ,065 .030 ,065 .OOO 2071.20 947.45 

,010283 505. 502. 475. 0 5 0 .OO 99.26 1046.71 

a CNO 1.042 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 916.0 1034.0 TYPE= 1 TARGET= 118.000 

1.042 4.47 2085.67 2085.67 2085.66 2087.15 ? .48 4.22 .01 2083.20 

2430.0 229.4 2193.5 7.0 85.0 214.0 3.9 76.4 23.0 2083.60 

.25 2.70 10.25 1.80 .065 ,030 ,065 .OOO 2081.20 916.00 

.007100 500. 502. 485. 0 8 0 .OO 117.76 1033.76 

*SECNO 1.136 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 972.0 1061.0 TYPE= 1 TARGET= 89.000 

1.136 3.88 2096.28 2096.28 2096.28 2097.84 1.56 3.79 .02 2093.20 

2290.0 201.4 2070.4 18.2 56.8 197.7 6.7 79.6 24.2 2093.00 

.26 3 .54  10.47 2.70 .065 .030 ,065 ,000 2092.40 972.16 

.008322 490. 496. 510. 0 11 0 .OO 87.94 1060.10 



PAGE 59 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENOST 

*SECNO 1.227 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 965.0 1101.0 TYPE= 1 TARGET= 

1.227 3.99 2106.79 2106.79 ,2106.79 2108.04 1.26 

2290.0 15.3 1936.1 338.6 6.2 199.7 107.6 

.28 2.46 9 .69  3.15 ,065 .030 ,065 

,008439 430. 480. 510. 0 8 0 

*SECNO 1.311 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 880.0 1033.0 TYPE= 1 TARGET= 

1.311 2 1  2117.91 2117.91 2117.90 2119.07 1.17 

2290.0 702.5 1564.8 22.7 172.2 154.7 8.9 

.29 4 .08  10.11 2.56 ,065 ,030 ,065 

*SECNO 1.383 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 955.0 1097.0 TYPE= 1 TARGET= 

1.383 3 .58  2124.58 2124.58 2124.58 2125.89 1.30 

2290.0 200.7 1805.5 283.7 51.7 177.5 95.0 

.31 3.88 10.17 2.99 .065 .030 ,065 

.007786 330. 380. 390. 0 8 0 

CCHV= . I 0 0  CEHV= ,300 

*SECNO 1.477 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 902.0 1057.0 TYPE= 1 TARGET= 

1.477 3.87 2136.67 2136.67 2136.66 2137.80 1.13 

2290.0 346.6 1647.7 295.7 83.4 168.8 77.6 

.32 4.16 9.76 3.81 ,060 .035 ,060 

,010738 480. 496. 490. 0 8 0 



SECNO OEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH 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 ENDS1 

*SECNO 1.553 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 976.0 1137.0 TYPE= 1 TARGET= 161.000 

1.553 2.36 2142.36 2142.36 ,2142.36 2143.30 .94 5.42 .02 2140.20 

2150.0 31.7 2003.8 114.5 9.0 251.4 28.4 95.5 31.2 2140.00 

.34 3 .54  7.97 4.03 ,060 ,040 ,060 ,000 2140.00 976.21 

,018135 390. 401. 380. 0 14 0 .OO 160.30 1136.51 

CCHV= ,100 CEHV= .30O 

*SECNO 1.631 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 826.0 1194.0 TYPE= 1 TARGET= 368.000 

1.631 2.56 2152.56 2152.56 2152.56 2153.13 .58 7.75 .04 2150.80 
2150.0 550.7 877.2 722.1 125.9 108.8 177.0 98.7 33.7 2150.80 0 .36  4.37 8 .07  4.08 .055 ,040 .060 .OOO 2150.00 826.19 

,019947 425. 412. 380. 0 8 0 .OO 367.12 1193.30 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 894.0 1040.0 TYPE= 1 TARGET- 146.000 

1.693 3.72 2161.42 2161.42 2161.42 2162.60 1.18 4.80 .18 2158.60 

2150.0 559.5 1564.2 26.3 139.2 157.7 6.9 101.6 35.7 2158.20 

.37  4.02 9 .92  3.83 ,060 .035 ,060 .OOO 2157.70 894.51 
.010260 430. 327. 275. 0 14 0 .OO 144.94 1039.44 

CCHV= ,100 CEHV- .300 

*SECNO 1.740 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CWSEL C R l W S  WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB OCH OR08 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 ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 861.0 1068.0 TYPE- 1 TARGET= 207.000 

1.740 3.46 2165.46 2165.46 2165.46 2166.32 .86 2.94 .03 2163.50 

2150.0 137.3 1487.2 525.5 38.9 173.1 137.3 103.4 36.7 2163.00 

.38 3.53 8.59 3.83 ,060 ,040 ,060 ,000 2162.00 861.34 

.Dl4228 220. 248. 260. , 0 11 0 .OO 206.55 1067.89 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.0 1049.0 TYPE= 1 TARGET;: 102.000 

1.831 3.94 2174.54 2174.54 2174.53 2175.99 1.46 5.03 .18 2170.60 

2150.0 7.3 1998.2 144.4 3.5 199.7 45.7 106.8 38.5 2171.70 

.39 2.09 10.01 3.16 ,055 ,030 ,060 ,000 2170.60 947.21 

.007854 390. 480. 540. 0 8 0 .OO 101.41 1048.62 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC E N E R G Y  

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.0 1250.0 TYPE= 1 TARGET- 270.000 

1.941 2.69 2186.79 2186.79 2186.79 2187.59 .80 5.41 .07 2184.90 

2150.0 4.5 886.6 1258.8 1.8 88.8 296.5 110.4 40.3 2184.60 

.4 1 2.47 9.99 4.25 ,055 ,030 ,060 .000 2184.10 980.06 

.014070 600. 581. 410. 0 19 0 .OO 251.87 1249.96 
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S ~ C N O  DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOE ACH AROB VOL TWA 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 O C  ICONT CORAR TOPWID ENOST 

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: 722.0 1069.0 TYPE= 1 TARGET= 

2.036 4 .14  2195.64 2195.64 2195.62 2196.23 .59 

1945.0 1320.5 624.5 .O 247.2 82.2 1 

.44 5 .34  7.59 .04 ,060 ,035 ,055 

,022909 495.  502.  445. 0 8 0 

*SECNO 2.131 

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= 987.0 1160.0 TYPE= 1 TARGET= 

2.131 4.38 2208.08 2208.08 2208.08 2209.07 .99 

1945.0 

4 5  

62.7 1542.7 339.6 18.0 174.5 117.7 

3.48 8 . 8 4  2.89 ,060 ,035 ,060 

,009572 400. 502.  630.  0 8 0 

*SECNO 2.227 

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= 972.0 1082.0 TYPE= 1 TARGET- 

2.227 4.78 2219.48 2219.48 2219.48 2220.73 1.24 

1945.0 15.6 1393.6 535.8 5.2 136.0 128.9 

.47 2 .98  10.25 4.16 ,060 ,030 ,060 

,009994 500.  507. 520.  0 8 0 

3265 D I V I D E D  FLOW 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 



SCCNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlD ENDST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 829.0 1162.0 TYPE= 1 TARGET- 333.000 

2.320 2.93 2229.33 2229.33 2229.33 2230.07 .74 5.53 .05 2227.60 

1945.0 610.7 1024.8 309.4 144.4 116.9 97.2 124.8 49.8 2227.60 

.49 4.23 8.77 3.18 , ,060 .030 ,060 ,000 2226.40 829.19 

.GI2885 480. 491. 490. 0 14 0 .OO 266.16 1161.57 

"SECNO 2.393 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1236.0 TYPE= 1 TARGET= 268.000 

2.393 2.39 2237.59 2237.59 2237.59 2238.31 .72 4.71 .OO 2235.20 

1945.0 46.4 875.6 1023.0 14.7 93.1 287.9 128.2 52.2 2235.20 

.51 3.16 9.40 3.55 ,060 .030 .060 ,000 2235.20 968.14 

,011291 390. 385. 400. 0 15 0 .OO 267.24 1235.38 

a ECNO 2.464 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 809.0 1152.0 TYPE= 1 TARGET- 343.000 

2.464 2.29 2245.39 2245.39 2245.38 2245.96 .57 4.09 .02 2243.70 

1739.0 685.4 826.4 227.2 223.6 100.3 94.5 131.7 54.8 2243.70 

.53 3.07 8 .24  2.41 .060 .030 .060 .OOO 2243.10 809.12 

,010655 385. 375. 360. 0 11 0 .OO 342.45 1151.57 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .59 

3470 ENCROACHMENT STATIONS= 780.0 1053.0 TYPE= 1 TARGET= 273.000 

ET-CARDS USED TO SPECIFY INEFFECTIVE FLOW AREAS. HOWEVER, THE 

AREA I S  SUBJECT TO HIGH VELOCITIES AND EROSION AND I S  THEREFORE 

INCLUDED IN THE FLOODWAY. 

PAGE 63 



PAGE 64 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH 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 TOPWIO ENDST 

*SECNO 2.614 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.0 1156.0 TYPE= 1 TARGET= 

DIVIDED fLOW 200 FEET UPSTREAM OF SECTION 2.614 

2.614 2.73 2262.93 2262.93 2262.93 2263.71 .78 
1739.0 27.6 980.9 730.5 10.1 109.5 209.2 

.56 2.74 8.96 3.49 .060 ,030 ,060 
,010992 430. 465. 500. 0 11 0 

*SECNO 2.700 

Q 5 MINIMUM SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1113.0 TYPE= 1 TARGET= 

2.700 4.36 2272.16 2272.16 2272.16 2273.28 1.12 
1739.0 15.6 1349.3 374.1 5.6 141.6 139.9 

.58 2.77 9.53 2.67 ,060 ,030 ,060 
,006225 450. 454. 500. 0 14 0 

CCHV= . I 0 0  CEHV= ,300 

*SECNO 2.798 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 873.0 1016.0 TYPE= 1 TARGET= 

El-DATA USED TO SET L lM lTS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

2.798 3.44 2282.84 2282.84 2282.84 2283.95 1.11 
1739.0 467.0 1264.7 7.3 131.6 130.9 3.5 

.60 3.55 9.66 2.?0 ,065 .035 ,065 
,009956 625. 523. 475. 0 15 0 



SECNO DEPTH CWSEL C R l W S  WSELK EG HV HL OLOSS L-BANK ELEV 

G GLOB QCH GROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL X L C H  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDS1 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 745.0 1247.0 TYPE= 1 TARGET= 502.000 

CONFLUENCE W I T H  TRIBUTARY I S  APPROXIMATELY 150 FEET UPSTREAM OF 

SECTION 2.985. TRIBUTARY I S  MODELED W I T H  T H I S  RUN. 

2.895 2.35 2291.55 2291.55 2291.55 2291.96 .41 7.42 .07 2291 .OO 
1739.0 1160.9 216.6 361.5 219.7 35.8 96.6 147.1 65.7 2291.60 

.62 5.29 6.05 3.74 .065 ,035 ,065 .OD0 2289.20 745.49 
,038616 320. 512. 525. 0 20 0 .OO 458.58 1246.51 

CNO 2.966 

3470 ENCROACHMENT STATIONS= 861.0 1019.0 TYPE= 1 TARGET= 158.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AN0 T H E  TOPOGRAPHY. 

2.966 3.60 2301.90 2301.75 2301.90 2302.38 .48 10.40 .02 2300.60 
955 .O 70.1 769.0 115.9 28.2 127.7 34.1 149.6 68.6 2300.40 

.64 2.49 6.02 3.40 ,065 .040 ,065 ,000 2298.30 862.01 
,015761 355. 375. 500. 5 17 0 .OO 156.60 1018.61 

*SECNO 3.032 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 926.0 1083.0 TYPE- 1 TARGET- 157.000 

3.032 2.89 2310.69 2310.69 2310.69 2311.34 .66 4.67 .05 2309.50 
955.0 1.9 659.5 293.6 1.5 86.3 116.8 151.2 69.9 2309.20 

.66 1.31 7.64 2.51 ,065 ,035 ,065 .OD0 2307.80 926.47 
.011104 260. 359. 360. 0 15 0 .OO 155.60 1082.07 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
0 OLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPUID ENDST 

*SECNO 3.087 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1014.0 TYPE= 1 TARGET- 66.000 

3.087 2.79 2317.29 2317.29 ?317.29 2318.35 1.06 3.30 .12 2315.20 
955.0 203.9 741.3 9.8 55.0 80.8 3.9 152.3 70.6 2314.70 

.67 3 .71  9.17 2.52 ,065 .035 .065 ,000 2314.50 948.12 
.012468 305. 280. 270. 0 8 0 .OO 65.87 1013.99 

*SECNO 3.134 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.0 1040.0 TYPE= 1 TARGET- 64.000 

3.134 2.94 2322.94 2322.94 2322.93 2324.08 1.14 2.95 .02 2320.00 
955.0 12.4 791.6 151.0 4.5 85.2 43.8 153.0 70.9 2320.00 

*SECNO 3.225 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 923.0 1055.0 TYPE= 1 TARGET. 132.000 

3.225 2.06 2334.16 2334.16 2334.16 2334.83 .67 7.04 .05 2332.80 
955.0 361.3 536.2 57.4 97.1 65.8 16.5 154.8 72.0 2333.00 

.70 3.72 8.14 3.48 ,065 ,035 ,065 ,000 2332.10 923.68 

,018956 530. 480. 450. 0 19  0 .OO 130.68 1054.36 

*SECNO 3.306 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 969.0 1051.0 TYPE= 1 TARGET. 82.000 

3.306 3.93 2340.23 2340.23 2340.23 2341.27 1.03 5.28 . I 1  2337.10 
890.0 17 .8  778.7 93.5 6.8 89.8 37.3 156.2 72.9 2338.10 

.71 2.60 8.67 2.51 .065 .035 ,065 .OOO 2336.30 969.57 
,009745 240. 428. 480. 0 17  0 .OO 81.43 1051.00 

PAGE 6 6  



SETNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDS1 

'SECNO 3.383 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 839.0 1052.0 TYPE= 1 TARGET= 213.000 

3.383 1 .79  2348.19 2348.19 2348.18 2348.68 .50 5.88 .05 2347.90 

890.0 550.2 325.6 14.3 147.4 . 40.8 5.5 157.8 74.4 2346.80 

.73 3 .73  7.98 2.60 .065 ,035 ,065 ,000 2346.40 839.00 

,021480 475. 407. 300. 0 14 0 .OO 212.92 1051.92 

3470 ENCROACHMENT STATIONS= 958.0 1169.0 TYPE= 1 TARGET= 21 1.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AN0 THE TOPOGRAPHY. 

3.466 3 .06  2355.46 2355.44 2355.46 2355.96 .50 7.27 .OO 2354.40 

890.0 29.6 545.8 314.5 10.8 78.8 117.8 159.5 76.2 2354.20 

.75 2.74 6.93 2.67 ,065 .035 .065 .OOO 2352.40 958.13 

.016108 310. 438. 420. 3 20 0 .OO 210.46 1168.59 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 972.0 1027.0 TYPE= 1 TARGET= 55.000 

3.559 2.73 2365.43 2365.43 2365.42 2366.53 1.10 6.99 .18 2363.70 

890.0 65.2 820.1 4.6 17.8 94.2 2.2 161.2 77.5 2363.60 

.77  3.66 8.70 2.14 ,065 ,035 ,065 .OOO 2362.70 972.19 

,013466 510. 691. 400. 0 11 0 .OO 54.19 1026.38 
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S ~ C N O  D E P T H  CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB 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 IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 874.0 1131.0 TYPE= 1 TARGET- 257.000 

El-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

3.661 1.68 2374.78 2374.78 2374.78 2375.29 .50 6.93 .06 2373.60 

810.0 58.2 597.5 154.2 30.4 92.0 63.5 163.0 79.0 2373.20 

.80 1.92 6.49 2.43 .065 ,035 ,065 .OOO 2373.10 874.00 

.012930 480. 539. 440. 0 14 0 .OO 214.73 1130.61 

CNO 3.716 

85 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 962.0 1094.0 TYPE= 1 TARGET= 132.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

3.716 2.64 2381.03 2381.03 2381.04 2381.64 .61 4.05 .03 2379.40 

810.0 2.5 703.6 103.9 1.3 105.7 46.5 164.2 80.4 2380.00 

.81 1 .98  6.65 2.24 ,065 .035 ,065 .OD0 2378.40 962.31 

,013488 230. 290. 410. 0 14 0 .OD 131.67 1093.98 

'SECNO 3.798 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 861.0 1028.0 TYPE= 1 TARGET; 167.000 

3.798 1.82 2389.42 2389.42 2389.42 2389.97 .55 5.79 .01 2387.70 

810.0 239.3 517.0 53.7 94.3 72.3 15.0 165.8 81.8 2387.70 

.83 2.54 7.15 3.58 ,065 ,035 ,065 ,000 2387.60 861.39 

,013736 450. 433. 330. 0 19 0 .OO 165.64 1027.03 
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sCCNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QL08 QCH OR08 ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDS1 

*SECNO 3.840 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS: 907.0 1035.0 TYPE. 1 TARGET. 128.000 

3.840 1.87 2393.47 2393.47 ,2393.47 2394.10 .63 3.00 .02 2391.60 

810.0 131.3 603.0 75.7 52.1 83.7 23.5 166.7 82.5 2391.70 

.84 2.52 7.20 3.22 ,065 ,035 ,065 ,000 2391.60 907.27 

,013335 222. 222. 222. 0 5 0 .OO 127.28 1034.54 

*SECNO -2.895 

START TRlB COMP 

-2.895 2.895 2291.551 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 745.0 1247.0 TYPE= 1 TARGET= 502.000 

TRIBUTARY TO WASH K 

-2.895 2.35 2291.55 .OO 2291.55 2291.95 .40 10.34 -7.31 2291.00 

1739.0 1172.2 201.8 365.0 219.7 35.8 96.6 169.1 85.4 2291.60 

.87  5.34 5.64 3.78 ,060 ,035 .060 ,000 2289.20 745.49 

,033543 320. 512. 525. 0 0 0 .OO 458.58 1246.51 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 951.0 1271.0 TYPE= 1 TARGET= 320.000 

El-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

WSEL AN0 THE TOPOGRAPHY. 

,032 2.57 2302.77 2302.77 2302.77 2303.17 .40 10.13 .OO 2301.30 

848.0 13.6 832.8 1.6 4.0 163.4 2.5 171.3 88.4 2303.00 

.89 3.43 5.10 .64 .060 ,035 ,060 ,000 2300.20 951.52 

.019558 360. 370. 370. 0 8 0 .OO 240.19 1270.96 



SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlO ENDS1 

*SECNO ,097 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 926.0 1059.0 TYPE= 1 TARGET= 133.000 

.097 1.92 2310.02 2310.02 ,2310.01 2310.62 .60 6.32 .06 2308.80 
848.0 263.0 484.8 100.2 73.8 63.4 28.3 172.6 89.8 2308.80 

.90 3.56 7.65 3.54 ,060 ,035 .060 .OOO 2308.10 926.94 
,017573 340. 343. 320. 0 19  0 .OO 131.65 1058.60 

*SECNO ,131 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS: 931.0 1091.0 TYPE= 1 TARGET= 160.000 

,131 1 .96  2314.26 2314.26 2314.26 2314.84 .57 2.87 .OO 2312.40 
848.0 283.1 486.2 78.7 83.7 64.5 33.0 173.4 90.5 2312.30 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 986.0 1020.0 TYPE= 1 TARGET- 34.000 

,182 3.57 2321.67 2321.67 2321.67 2323.14 1.46 3.32 .27 2318.60 
848.0 35.6 790.7 21.7 8.3 79.2 6.0 174.2 91.0 2319.20 

.92 4.27 9 .99  3.59 ,060 .035 .060 .OOO 2318.10 986.79 
,011962 260. 270. 250. 0 14 0 .OO 33.19 1019.98 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS. 956.0 1083.0 TYPE= 1 TARGET- 127.000 

,212 1.91 2324.31 2323.57 2324.31 2324.43 .12 1.16 .13 2322.70 
480.0 79.3 394.9 5.8 45.5 134.0 4.1 174.7 91.3 2322.40 

.93 1.75 2.95 1.41 ,060 .045 ,060 .OOO 2322.40 956.58 
.003868 160. 158. 140. 3 17  0 .OO 125.70 1082.28 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN 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 

3470 ENCROACHMENT STATIONS= 981.0 1028.0 TYPE= 1 TARGET= 47.000 

,259 3 .38  2329.78 2329.78 2329.78 2330.66 .88 1.55 .23 2328.30 
480.0 12.2 450.8 17.0 4.6 58.2 8.2 175.4 91.8 2328.80 

.94 2.66 7.74 2.06 ,060 ,035 ,060 ,000 2326.40 981.61 
.012111 220. 248. 240. 0 14 0 .OO 45.48 1027.08 

*SECNO ,318 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 955.0 1039.0 TYPE- 1 TARGET= 84.000 

1.64 2337.34 2337.34 2337.34 2337.90 .56 4.11 .03 2336.20 

480.0 0 23.3 406.1 50 .7  8.5 63.2 19.9 176.0 92.3 2336.20 
.96 2.74 6.43 2.54 ,060 ,035 ,060 .OOO 2335.70 955.60 

.014578 340. 311. 280. 0 11 0 .OO 82.77 1038.36 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 988.0 1010.0 TYPE= 1 TARGET= 22.000 

,416 3.63 2348.13 2348.13 2348.13 2349.56 1.43 6.82 .26 2345.50 
480.0 23.0 446.3 10.8 6.5 45.1 3.3 176.9 92.9 2345.70 

.97  3.54 9.90 3.24 ,060 .035 .060 ,000 2344.50 988.49 

,011999 505. 517. 520. 0 1 7  0 .OO 20.81 1009.31 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB QCH 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 ENDS1 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1021.0 TYPE= 1 TARGET- 73.000 

,506 2.94 2358.14 2358.14 2358.14 2358.80 .66 6.04 .08 2357.00 
480.0 1 .3  373.6 105.1 , .7 51.5 37.9 177.7 93.4 2357.20 

.99 1 .78  7.26 2.77 ,060 ,035 .060 .OOO 2355.20 948.82 
,013388 490. 475. 490. 0 15 0 .OO 71.35 1020.17 

'SECNO ,604 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 924.0 1024.0 TYPE= 1 TARGET= 

.604 1.47 2371.67 2371.67 2371.67 2372.13 .46 

400.0 121.4 240.4 38.2 42.7 36.2 13.3 

1.02 2.85 6.65 2.87 ,060 ,035 ,060 

*SECNO .705 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 909.0 1018.0 TYPE= 1 TARGET= 
,705 1 . I 3  2384.23 2384.23 2384.23 2384.62 .40 

400.0 107.1 283.0 10.0 31.7 50.4 3.5 

1.05 3 .38  5.61 2.82 .065 .045 ,065 

,033270 560. 533. 510. 0 15 0 

3470 ENCROACHMENT STATIONS: 968.0 1040.0 TYPE= 1 TARGET- 
,795 1 .40  2396.10 2395.98 2396.10 2396.48 .38 

330.0 13.5 310.1 6.5 7.2 60.8 2.2 
1.08 1.87 5.10 2.88 .065 ,045 .065 

.018334 490. 475. 465. 5 8 0 
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T H I S  RUN EXECUTED 0 4 J U N 9 2  09:44:55 
..................................... 

H E C - 2  WATER SURFACE P R O F I L E S  

Version 4 . 6 . 2 :  M a y  1991 
..................................... 

NOTE- ASTERISK ( * )  AT L E F T  OF CROSS-SECTION NUMBER I N D I C A T E S  MESSAGE I N  SUMMARY OF I IRRORS L I S T  

WASH K:UNNAMED WASH # 6  

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD E L L C  E L M l N  Q CWSEL CRlWS VCH AREA . 0 1 K  



JUN92 

SECNO 

,504 
.504 

.568 
,568 

,663 
,663 

,758 
,758 

.852 
,852 

,947 
,947 

1.042 
1.042 

1.136 
1.136 

1.227 
1.227 

1.311 
1.311 

1.383 
1.383 

7.477 
1.477 

1.553 
1.553 

1.631 
1.631 

1.693 
1.693 

1.740 
1.740 

1.831 
1.831 

XLCH ELTRD E L L C  

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo\  

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CWSEL 

1999.66 
1999.65 

2005.82 
2005.82 

2021.57 
2021.57 

2047.70 
2047.70 

2061.31 
2061.32 

2075.35 
2075.35 

2085.66 
2085.67 

2096.28 
2096.28 

2106.79 
2106.79 

2117.90 
2117.91 

2124.58 
2124.58 

2136.66 
2136.67 

2142.36 
2142.36 

2152.56 
2152.56 

2161.42 
2161.42 

2165.46 
2165.46 

2174.53 
2174.54 

CRIWS 

1999.66 
1999.65 

2005.82 
2005.82 

2021.57 
2021.57 

2047.70 
2047.70 

2061.31 
2061.32 

2075.35 
2075.35 

2085.66 
2085.67 

2096.28 
2096.28 

2106.79 
2106.79 

2117.90 
2117.91 

2124.58 
2124.58 

2136.66 
2136.67 

2142.36 
2142.36 

2152.56 
2152.56 

2161.42 
2161.42 

2165.46 
2165.46 

2174.53 
2174.54 
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10*KS VCH AREA .01K 
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SECNO XLCH ELTRD E L L C  E L M I N  Q CWSEL CRlWS E G  10*KS VCH AREA .01K 
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SECNO XLCH ELTRD f CWSEL 

2340.23 
2340.23 

2348.18 
2348.19 

2355.46 
2355.46 

2365.42 
2365.43 

2374.78 
2374.78 

2381.04 
2381.03 

2389.42 
2389.42 

2393.47 
2393.47 

2291.55 
2291.55 

2302.77 
2302.77 

2310.01 

2310.02 

2314.26 

2314.26 

2321.67 
2321.67 

2324.31 
2324.31 

2329.78 

2329.78 

2337.34 

2337.34 

2348.13 

2348.13 

C R I W S  

2340.23 
2340.23 

2348.18 

2348.19 

2355.44 
2355.44 

2365.42 
2365.43 

2374.78 
2374.78 

2381.04 
2381.03 

2389.42 
2389.42 

2393.47 
2393.47 

.oo 

.oo 

2302.77 
2302.77 

2310.01 

2310.02 

2314.26 
2314.26 

2321.67 
2321.67 

2323.57 
2323.57 

2329.78 

2329.78 

2337.34 
2337.34 

2348.13 

2348.13 

IO'KS VCH 

97.55 8.67 
97.45 8.67 

215.83 7.99 

214.80 7.98 

160.40 6.92 

161.08 6.93 

135.34 8.72 
134.66 8.70 

129.72 6.50 

129.30 6.49 

134.41 6.65 
134.88 6.65 

137.53 7.15 
137.36 7.15 

133.49 7.21 
133.35 7.20 

335.99 5.64 
335.43 5.64 

195.58 5.10 

195.58 5.10 

177.00 7.67 
175.73 7.65 

128.85 7.53 
129.06 7.54 

119.74 9.99 

119.62 9.99 

38.64 2.95 
38.68 2.95 

121.07 7.74 
121.11 7.74 

146.34 6.43 
145.78 6.43 

120.28 9.91 
119.99 9.90 

AREA .01K 
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'SECNO XLCH E L T R D  ELLC ELMIN Q CWSEL CRIUS EG IO*KS VCH AREA .OlK 

* ,506 475.00 .OO .OO 2355.20 480.00 2358.14 2358.14 2358.80 133.45 7.25 90.17 41.55 
* .506 475.00 .OO .OO 2355.20 480.00 2358.14 2358.14 2358.80 133.88 7.26 90.07 41.48 

* ,604 517.00 .OO .OO 2370.20 400.00 2371.67 2371.67 2372.13 158.26 6.65 92.09 31.80 

* ,604 517.00 .OO .OO 2370.20 400.00 2371.67 2371.67 2372.13 158.15 6.65 92.11 31.81 

* .705 533.00 .OO .OO 2383.10 400.00 2384.23 2384.23 2384.62 334.00 5.62 85.54 21.89 
.705 533.00 .OO .OO 2393.10 400.00 2384.23 2384.23 2384.62 332.70 5.61 85.64 21.93 

.795 475.00 .OO .OO , 2394.70 330.00 2396.10 2395.98 2396.48 182.55 5.09 70.38 24.42 

.795 475.00 .OO .OO 2394.70 330.00 2396.10 2395.98 2396.48 183.34 5.10 70.28 24.37 



PAGE 78 .. KIUNNAMEO WASH #6 

SUMMARY P R I N T O U T  T A B L E  1 5 0  

SECNO Q CWSEL [ I I F W S P  D I F W S X  DIFKWS XLCH 



.SECNO I) CWSEL DIFWSP D l  FWSX 0 l FKWS XLCH 



Q CWSEL O l F W S P  O l F W S X  O I F K W S  XLCH 
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Q CWSEL DIFWSP DIFWSX DIFKWS XLCH 



SUMMARY OF ERRORS AN0 SPECIAL  NOTES 
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CAUTION SECNO= . 0 9 5  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 0 9 5  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 0 9 5  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 0 9 5  PROFILE. 2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 0 9 9  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 0 9 9  PROFILE=  1 M l N f M U M  S P E C I F I C  ENERGY 

CAUTION SECNO= , 0 9 9  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= ,099 PROFILE-  2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= . I 1 5  P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 1 5  P R O F I L E -  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 3 6  PROFILE=  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOr , 1 3 6  PROFILE=  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= , 1 9 0  P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 9 0  PROFILE=  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= . 2 5 8  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

a ION SECNO= , 2 5 8  P R O F I L E -  1 MINIMUM S P E C I F I C  ENERGY 

ION SECNO- , 2 5 8  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 2 5 8  PROFILE. 2 MIN IMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= , 3 7 3  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 3 7 3  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 3 7 3  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 4 0 9  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 0 9  P R O F I L E -  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 4 0 9  P R O F I L E -  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 0 9  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

Y ION SECNO= 

ION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

, 5 0 4  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

. 5 0 4  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

, 5 0 4  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

, 5 0 4  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

, 5 6 8  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

, 5 6 8  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

. 5 6 8  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

, 5 6 8  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

, 6 6 3  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

. 6 6 3  P R O F I L E -  1 MINIMUM S P E C I F I C  ENERGY 

. 6 6 3  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

, 6 6 3  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

. 7 5 8  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

. 7 5 8  PROFILE=  1 MINIMUM S P E C I F I C  ENERGY 
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2 C R I T I C A L  DEPTH ASSUMED 

2 MINIMUM S P E C I F I C  ENERGY 

. 8 5 2  PROFILE=  

, 8 5 2  P R O F I L E =  

, 8 5 2  P R O F I L E =  

, 8 5 2  P R O F I L E -  

1 C R I T I C A L  DEPTH ASSUMED 

1 MINIMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C l F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

1 C R I T I C A L  DEPTH ASSUMED 

1 MINIMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

1 . 0 4 2  PROFILE. 

1 . 0 4 2  P R O F I L E -  

1 . 0 4 2  P R O F I L E =  

1 . 0 4 2  P R O F I L E =  

1 C R I T I C A L  DEPTH ASSUMED 

1 MINIMUM S P E C l F l C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 M l N l M U M  S P E C l F l C  ENERGY 

CAUTION SECNOr 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

1 C R I T I C A L  DEPTH ASSUMED 

1 MIN IMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MINIMUM S P E C l F l C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

1 . 2 2 7  PROFILE=  

1 . 2 2 7  P R O F I L E -  

1 . 2 2 7  PROFILE. 

1 . 2 2 7  PROFILE; 

1 C R I T I C A L  DEPTH ASSUMED 

1 MINIMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNOi  

1 . 3 1 1  PROFILE-  

1 . 3 1 1  PROFILE-  

1 . 3 1 1  P R O F I L E =  

1 . 3 1 1  P R O F I L E =  

1 C R I T I C A L  DEPTH ASSUMED 

1 M l N l M U M  S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 M l N l M U M  S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

1 . 3 8 3  PROFILE=  

1 . 3 8 3  PROFILE=  

1 . 3 8 3  P R O F I L E =  

1 . 3 8 3  P R O F I L E -  

1 C R I T I C A L  DEPTH ASSUMED 

1 MIN IMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

1 C R I T I C A L  DEPTH ASSUMED 

1 MINIMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

1 . 5 5 3  P R O F I L E =  

1 . 5 5 3  P R O F I L E =  

1 . 5 5 3  PROFILE: 

1 . 5 5 3  PROFILE=  

1 C R I T I C A L  DEPTH ASSUMED 

1 MINIMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 

CAUTION SECNO= 

1 C R I T I C A L  DEPTH ASSUMED 

1 M I N I M U M  S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MIN IMUM S P E C I F I C  ENERGY 

T I O N  SECNO= 

I O N  SECNO= 

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



T16N SECNO= 1 . 6 9 3  PROFILE-  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 6 9 3  P R O F I L E -  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 6 9 3  P R O F I L E -  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 7 4 0  PROFILE=  1 C R I T I C A L  DEPTH ASSUME0 

CAUTION SECNO= 1 . 7 4 0  PROFILE-  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 7 4 0  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 7 4 0  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

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

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

CAUTION SECNO= 1.831 PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 8 3 1  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 9 4 1  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 9 4 1  PROFILE. 1 MINIMUM S P E C L F I C  ENERGY 

CAUTION SECNO= 1 . 9 4 1  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 9 4 1  PROFILE. 2 MIN IMUM S P E C I F I C  ENERGY 

WARNING SECNO= 2 . 0 3 6  P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 2 . 0 3 6  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 0 3 6  PROFILE-  2 MIN IMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= 2 . 1 3 1  PROFILE=  1 MINIMUM S P E C I F I C  ENERGY a U T l O N  SECNO= 2 . 1 3 1  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

U T l O N  SECNO= 2 . 1 3 1  PROFILE-  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 . 2 2 7  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.227 PROFILE. 1 MIN IMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= 2 . 2 2 7  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= 2 . 3 2 0  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 . 3 2 0  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 3 2 0  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 . 3 9 3  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 3 9 3  PROFILE-  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.393 PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 3 9 3  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 . 4 6 4  P R O F I L E -  1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- 2 . 4 6 4  P R O F I L E -  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 4 6 4  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

WARNING SECNO= 2 . 5 2 6  P R O F I L E =  1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 2 . 5 2 6  P R O F I L E -  2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

e LITION SECNO= 
2 . 6 1 4  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 6 1 4  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 . 6 1 4  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 
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P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

PROFILE: 1 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

PROFILE: 2 C R I T I C A L  DEPTH ASSUMED 

PROFILE=  2 M l N l M U M  S P E C I F I C  ENERGY 

P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

PROFILE=  1 MINIMUM S P E C I F I C  ENERGY 

P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNOr 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

P R O F I L E =  1 C R l T l C A L  DEPTH ASSUMED 

PROFILE=  1 MIN IMUM S P E C l F l C  ENERGY 

P R O F I L E -  2 C R I T I C A L  DEPTH ASSUMED 

PROFILE=  2 MIN IMUM SPECI -F IC  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

PROFILE-  1 C R I T I C A L  DEPTH ASSUMED 

PROFILE=  I MINIMUM S P E C l F l C  ENERGY 

PROFILE-  2 C R I T I C A L  OEPTH ASSUMED 

P R O F I L E =  2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

P R O F I L E -  1 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  1 MIN IMUM S P E C I F I C  ENERGY 

PROFILE=  2 C R l l l C A L  DEPTH ASSUMED 

P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

P R O F I L E -  1 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

P R O F I L E =  2 C R I T I C A L  OEPTH ASSUMED 

P R O F I L E =  2 M l N l M U M  S P E C l F l C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  1 MIN IMUM S P E C I F I C  ENERGY 

P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

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

P R O F I L E =  1 MIN IMUM S P E C I F I C  ENERGY 

P R O F I L E -  2 C R l T l C A L  DEPTH ASSUMED 

P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

P R O F I L E =  2 C R I T I C A L  OEPTH ASSUMED 

P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

PROFILE=  1 M l N l M U M  S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 



U T l O N  SECNO= 3 . 6 6 1  PROFILE=  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 6 6 1  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 7 1 6  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 7 1 6  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 7 1 6  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 7 1 6  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 7 9 8  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3.798 P R O F I L E =  1 M I N I M U M  S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 7 9 8  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 7 9 8  P R O F I L E -  2 MIU IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 8 4 0  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 8 4 0  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 8 4 0  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 8 4 0  PROFILE=  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 0 3 2  PROFILE=  1 C R I T I C A L  DEPTH ASSUME0 

CAUTION SECNO= , 0 3 2  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 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= . 0 9 7  PROFILE=  1 C R I T I C A L  DEPTH ASSUMED 

a U T l O N  SECNO= .097 PROFILE=  1 M I N I M U M  S P E C I F I C  ENERGY 

U T l O N  SECNO= . 0 9 7  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 0 9 7  P R O F I L E -  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 1 3 1  P R O F I L E ?  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 1 3 1  PROFILE=  1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 1 3 1  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . I 3 1  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 1 8 2  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= , 1 8 2  P R O F I L E -  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . I 8 2  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 2 5 9  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 2 5 9  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 2 5 9  P R O F I L E =  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= ,259 P R O F I L E -  2 M I N I M U M  S P E C I F I C  ENERGY 

CAUTION SECNO= .318 P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 3 1 8  P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 3 1 8  PROFILE=  2 C R I T I C A L  OEPTH ASSUMED 

CAUTION SECNO= , 3 1 8  P R O F I L E -  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 4 1 6  PROFILE: 1 C R I T I C A L  DEPTH ASSUMED 

SECNO= , 4 1 6  P R O F I L E =  1 MIN IMUM S P E C I F I C  ENERGY 

AUTlON SECNO= , 4 1 6  P R O F I L E -  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 4 1 6  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 5 0 6  P R O F I L E =  1 C R I T I C A L  DEPTH ASSUMED 



e r l o N  s E c N o =  , 5 0 6  P R O F I L E =  1 M I N I M U M  S P E C I F I C  ENERGY - 
CAUTION SECNO= . 5 0 6  PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOc , 5 0 6  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 6 0 4  P R O F I L E -  1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO? ,604 P R O F I L E =  1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- , 6 0 4  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO: , 6 0 4  PROFILE=  2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECND= , 7 0 5  PROFILE: 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- , 7 0 5  PROFILE; 1 MIN IMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , 7 0 5  P R O F I L E =  2 C R l T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 7 0 5  P R O F I L E =  2 MIN IMUM S P E C I F I C  ENERGY 
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FLOODWAY DATA,  WASH K:UNNAMED WASH #6 
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 FLOOOWAY 



FLOOOWAY DATA, WASH K:UNNAMED WASH #6 

PROFILE NO. 2 

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

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 



<<<<<< WS ELEV. & BED ELEV. vs  DISTANCE(^^) 
Profile No. 1 - .  - .  . -  

Profile No. 2 - .  

1 .I  9 2.37 3.56 

D i s t a n c e  



<<<<<< Cross Sect ion:  47.52: (FN = WASHK.FWO) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

1970 

1700 

S T A T I O N  



<<<<<< Cross Sect ion:  .095: (FN = WASHK.FW0) 

~anning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

1965 

820 1020 1220 

S T A T I O N  



<<<<<< Cross Section: .099: (FN = WASHK.FWO) 

Manning-n's: n-lob = .07 n-ch = .02 n-rob = .07 

S T A T I O N  
08-11-1992 



<<<<<< Cross Sect ion: 115: (FN = WASHK.FWO) >>>>.>> 
Q 1 =  2508 WS1= 1958.28 

- - -  

Q2= 2508 WS2= 1958.27 
- - 

S T A T I O N  
08-11-1992 



ro s s  Sect ion:  .I 21: (FN = WASHK.FWO) 

S T A T I O N  



<<<<<< Cross Sect ion: 136: (FN = WASHK.FWO) >>>>>> 

S T A T I O N  
W11-1992 



<<<<<< Cross Sect ion:  .I 52: (FN = WASHK.FWO) 



<<<<<< Cross Section: 1 9 :  (FN = wAsHK.FwO) 

S T A T I O N  
W-11-1992 



<<<<<< Cross Sect ion:  .258: (FN = WASHU.FWO) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

I 
I 
I 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' I "  " .  

c I 
I 
I 
I " I " "  

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

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

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

720 920 11 20 1320 1520 

S T A T I O N  

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



<<<<<< Cross Section: 3 7 3 :  (FN = WASHK.FWO) 

I S T A T I O N  



<<<<<< Cross Sect ion:  4 0 9 :  (FN = WASHK.FWO) 



<<<<<< Cross Sect ion:  .504: (FN = WASHK.FW0) 
Q1= 2508 WSl- 1999.66 - - - 

Q2= 2508 WS2= 1999.65 - - - 

Manning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

2040 

905 1005 11 05 

S T A T I O N  

I .  
I .  
I .  
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<<<<<< Cross Sect ion: .568: (FN = wASHK.FW0) 
Q 1 =  2508 WSl- 2005.82 

- - -  

Q2= 2508 WS2= 2005.82 
- - - 



<<<<<< Cross Sect ion:  ,663:  (FN = WASHU.FWO) 

Manning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

905 1005 1105 1205 

S T A T I O N  



<<<<<< Cross Sect ion:  .758: (FN = WASHK.FW0) 
Q 1 =  2430 WSl- 2047.7 - - - 

Q2= 2430 WS2= 2047.7 - - - 

Manning-n's: n-lob = ,065 n-ch = .035 n-rob = .065 

05-11-1992 

S T A T I O N  



1 <<<<<< Cross Section: 8 5 2 :  (FN = WASHK.FWO) 

S T A T I O N  
08-11-1992 



<<<<<< Cross Section: 9 4 7 :  (FN = WASHK.FWO) 

S T A T I O N  
08-11-1992 



<<<<<< Cross Section: 1.042: (FN = WASHK.FW0) 
Q1= 2430 WSl- 2085.66 - - - 

Q2= 2430 WS2= 2085.67 - - - 

Manning-n's: n-lob = ,065 n-ch = .03 n-rob = ,065 

S T A T I O N  
08-11-1992 



<<<<<< Cross Sect ion: 1 . 1  36: (FN = WASHU.FWO) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = ,065 

21 11 

905 1005 11 05 

S T A T I O N  



<<<<<< Cross Sect ion:  1.227: (FN = WASHK.FWO) >>>i>> 
Q1= 2290 WSl- 2106.79 

- - - 

- - 
Q2= 2290 WS2= 2106.79 

- 

S T A T I O N  
Obll-1992 



<<<<<< Cross Sect ion:  1.31 1 :  (FN = WASHU.FW0) 
Q1= 2290 WSl= 2117.9 - - - 

Q2= 2290 WS2= 2117.91 - - - 

Manning-n's: n-lob = ,065 n-ch = .03 n-rob = ,065 

21 33 

905 1005 1105 

S T A T I O N  



<<<<<< Cross  Sec t ion :  1.583: (FN = WASHK.FW0) 
Q1= 2290 WSl= 2124.58 - 

Q2= 2290 WS2= 2124.58 - .  - 

Manning-n's: n-lob = ,065 n-ch = .03 n-rob = ,065 

S T A T I O N  
C8-11-1992 



<<<<<< Cross Sect ion: 1.477: (FN = WASHK.FWO) >>>>>> 
Q1= 2290 WSl- 2136.66 

- - - 

Q2= 2290 WS2= 2136.67 
- - - 

Manninq-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
M-11-1992 



<<<<<< Cross Sect ion:  1.553: (FN = WASHK.FWO) 

Manninq-n's: n-lob = .06 n-ch = .04 n-rob = .06 

980 11 80 1380 1580 

S T A T I O N  



<<<<<< Cross Sect ion:  1.631: (FN = WASHK.FW0) 
- - -  

Q1= 2150 WS1= 21 52.56 
Q2= 2150 WS2= 2152.56 

- - - 

S T A T I O N  
08-11-1992 



<<<<<< Cross Sect ion:  1.693: (FN = WA5HK.FWO) 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

S T A T I O N  



<<<<<< Cross Sect ion:  1.74: (FN = WASHK.FWO) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

81 0 1010 1210 141 0 

S T A T I O N  



<<<<<< Cross Sect ion:  1.831: (FN = WASHK.FW0) >>>>>> 
Ql- 2150 WSl= 2174.53 - - - 

Q2= 2150 WS2= 2174.54 
- - - 

S T A T I O N  
-11-1992 



<<<<<< Cross  Sect ion:  1.941: (FN = WASHK.FWO) 

S T A T I O N  
C8-11-1992 



<<<<<< Cross Sect ion:  2.036: (FN = WASHK.FWO) >>>>>> 
Q1= 1945 WS1= 2195.62 

- - - 
- - - 

Q2= 1945 WS2= 2195.64 

Monnincl-n's: n-lob = .06 n-ch = ,035 n-rob = ,055 

S T A T I O N  
08-11-1992 



<<<<<< Cross Section: 2.1 31: (FN = WASHK.FW0) 
Q1= 1945 WS1= 2208.08 - - - 

Q2= 1945 WS2= 2208.08 - - - 

Manning-n 's :  n-lob = .06 n-ch = .035 n - rob  = .06 

08-11-1992 

S T A T I O N  



<<<<<< Cross Section: 2.227: (FN = \s\IASHK.FWO) 
Q1= 1945 WS1= 2219.48 

- 

Q2= 1945 WS2= 2219.48 
- .  . -  . -  

S T A T I O N  
08-11-1992 



<<<<<< Cross Section: 2.32: (FN = WASHK.FW0) 

~ o n n i n ~ - n ' s :  n-lob = .06 n-ch = .03 n-rob = .06 

9 40 11 40 1340 1540 

S T A T I O N  



<<<<<< Cross Sect ion:  2.393: (FN = WASHK.FWO) 



<<<<<< Cross Sect ion: 2.464: (FN = WASHK.FW0) 



<<<<<< Cross Sect ion:  2.526: (FN = WASHK.FWO) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2272 

730 930 1 1  30 

S T A T I O N  



<<<<<< Cross Section: 2.61 4: (FN = WASHK.FWO) 

Mannina-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  



<<<<<< Cross Sect ion:  2.7: (FN = WASHK.FWO) >>>>>> 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

231 0 

980 1180 1380 1580 

S T A T I O N  



<<<<<< Cross Sect ion:  2.798: (FN = WASHK.FW0) 

Manning-n's: n-lob = ,065 n-ch = .035 n-rob = .065 

2303 

680 880 1080 

S T A T I O N  



<<<<<< Cross Section: 2.895: (FN = WASHK.FW0) >>>>>> 

Manning-n's: n-lob = ,065 n-ch = ,035 n-rob = ,065 

S T A T I O N  
w11-1992 



<<<<<< Cross Sect ion:  2.966: (FN = WASHK.FW0) 
Q1= 955 WSl- 2301.9 - 

Q2= 955 WS2= 2301.9 - . . - . . - 

S T A T I O N  



<<<<<< Cross Sect ion:  3.032: (FN = WASHK.FWO) 



<<<<<< Cross Sect ion:  3.087: (FN = WASHK.FWO) 

Mannina-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

S T A T I O N  
Wll-1992 



<<<<<< Cross Sect ion:  3.134: (FN = WASHK.FW0) 
Q 1 =  955 WSl= 2322.93 - - -  

Q2= 955 WS2= 2322.94 - - - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .065 

S T A T I O N  
C8-11-1992 



<<<<<< Cross Sect ion:  3.225: (FN = WASHK.FW0) 

S T A T I O N  
C8-11-1992 



<<<<<< Cross Sect ion:  3.306: (FN = WASHK.FW0) 
Q 1 =  890 WS1= 2340.23 - - -  

Q2= 890 WS2= 2340.23 - - - 

Manning-n's: n-lob = ,065 n-ch = ,035 n-rob = ,065 

S T A T I O N  
CL8-11-1992 



<<<<<< Cross  Sec t ion :  3.383: (FN = ' WASHK.FWO) 

Manning-n's: n-lob = ,065 n-ch = ,035 n-rob = .065 

S T A T I O N  
08-71-1992 



<<<<<< Cross Sect ion:  3.466: (FN = WASHU.FWO) >>>>>> 
01- 890 WSl- 2355.46 

- - -  

Q2= 890 WS2= 2355.46 
- - - 

S T A T I O N  



<<<<<< Cross Sect ion:  3.559: (FN = WASHK.FW0) 
Q1= 890 WS1= 2365.42 - - - 

Q2= 890 WS2= 2365.43 - - - 

Manning-n's: n-lob = ,065 n-ch = .035 n-rob = .065 

c8-11-1992 

S T A T I O N  



<<<<<< Cross Sect ion:  2.895: (FN = WASHK.FW0) 
Q1= 1739 WS1= 2291.55 - - - 

Q2= 1739 WS2= 2291.55 - - - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

S T A T I O N  
Wll-1992 



<<<<<< Cross Sect ion:  2.966: (FN = WASHK.FW0) 
Q 1 =  955 WSl= 2301.9 - - - 

Q2= 955 WS2= 2301.9 - - - 

Manning-n's: n-lob = ,065 n-ch = .04 n-rob = ,065 

2322 

880 1280 1680 

S T A T I O N  



<<<<<< Cross  Sect ion:  3.032: (FN = WASHK.FW0) 
Q1= 955 WS1= 2310.69 - - - 

Q2= 955 WS2= 2310.69 - - - 

Manning-n's: n-lob = ,065 n-ch = ,035 n-rob = ,065 

905 1005 11 05 1205 

S T A T I O N  



<<<<<< Cross Sect ion:  3.087: (FN = WASHK.FW0) 
Q1= 955 WSl= 2317.29 - - - 

Q2= 955 WS2= 2317.29 - - - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = ,065 
2333 

905 1005 1105 

S T A T I O N  



<<<<<< Cross  Sec t ion :  3.134: (FN = WASHK.FWO) 
Q1= 955 WSl- 2322.93 - 

Q2= 955 WS2= 2322.94 
- . -  

S T A T I O N  
08-11-1992 



<<<<<< Cross Sect ion:  3.225: (FN = WASHK.FWO) >>>>>> 

~ S T A T I O N  



<<<<<< Cross Sect ion: 3.306: (FN = WASHK.FWO) 

Manning-n's: n-lob = ,065 n-ch = .035 n-rob = ,065 

9 80  1180 1380 1580 

S T A T I O N  



<<<<<< Cross Section: 3.383: ( F N  = WASHK.FWO) >>>>>> 

S T A T I O N  



<<<<<< Cross Sect ion: 3 .466 :  (FN = WASHK.FWO) 

Mannina-n's: n-lob = ,065 n-ch = .035 n-rob = ,065 

980 1180 1380 

S T A T I O N  



<<<<<< Cross Sect ion:  3.559: (FN = WASHK.FW0) 
Q1= 890 WS1= 2365.42 - - - 

Q2= 890 WS2= 2365.43 - - - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = ,065 

S T A T I O N  
C8-11-1992 



<<<<<< Cross Sect ion: 3.661: (FN = WASHK.FWO) 



<<<<<< Cross Section: 3.716: (FN = WASHK.FW0) 

Monning-n's: n-lob = ,065 n-ch = .035 n-rob = ,065 

730 

S T A T I O N  
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1130 1530 1930 2330 



<<<<<< Cross Sect ion:  3.798: (FN = WASHK.FW0) 
Q1= 810 WS1= 2389.42 
Q2= 810 WS2= 2389.42 - .  - . -  

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = ,065 

S T A T I O N  
M-11-1992 



<<<<<< Cross Sect ion: 3.84: (FN = WASHK.FWO) 

Manninq-n's: n-lob = .065 n-ch = ,035 n-rob = ,065 

S T A T I O N  
Wtl-1992 



<<<<<< Cross  Sect ion:  -2.895: (FN = WASHK.FWO) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

2308 

840 1040 1240 

S T A T I O N  



<<<<<< Cross Sect ion:  .032: (FN = WASHU.FWO) 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

S T A T I O N  



<<<<<< Cross Sect ion:  ,097: (FN = WASHK.FWO) 
Q1= 848 WSI- 2310.01 
Q2= 848 WS2= 2310.02 

- - .  . -  

S T A T I O N  
C8-11-1992 



<<<<<< Cross Sect ion:  .131: (FN = WASHK.FWO) 

S T A T I O N  
W-11-1992 



<<<<<< Cross Sect ion:  .182: (FN = WASHK.FW0) 
Q1= 848 WSl= 2321.67 - - -  

Q2= 848 WS2= 2321.67 - - - 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

805 

S T A T I O N  

I 
I 
I 
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<<<<<< Cross Section: ,212: (FN = WASHK.FWO) >>>>>> 

Manning-n's: n-lob = .06 n-ch = .045 n-rob = .06 

2346 

905 1005 1105 1205 

S T A T I O N  



<<<<<< Cross Sect ion: ,259: (FN = WASHK.FWO) 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

S T A T I O N  
G3-11-1992 



<<<<<< Cross Sect ion:  .318: (FN = WASHK.FW0) 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

2354 

1005 

S T A T I O N  



<<<<<< Cross Sect ion:  .416: (FN = WASHK.FWO) 

S T A T I O N  



<<<<<< Cross Sect ion:  ,506: (FN = WASHK.FW0) 
Q1= 480 WSl- 2358.14 - - - 

Q2= 480 WS2= 2358.14 - - - 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

2379 

1005 

S T A T I O N  



<<<<<< Cross Sect ion:  .604: (FN = WASHU.FW0) 

Manning-n's: n-lob = .06 n-ch = ,035 n-rob = .06 

2389 

920 11 20 1320 

S T A T I O N  



<<<<<< Cross Sect ion: .705: (FN = WASHK.FWO) 

Manning-n's: n-lob = .065 n-ch = .045 n-rob = .065 

905 1005 11 05 1205 

S T A T I O N  



<<<<<< Cross  Sect ion:  .795: (FN = WASHK.FWO) 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WTH HASSAYAMPA RIVER 
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2000 
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STREAM DISTANCE IN MILES ABOM CONFLUENCE WITH HASSAYAMPA RIVER I-I 



---- 100 - YEAR FLOOD 

CROSS SECTION 



STREAM DISTANCE IN MILES ABOM CONFLUENCE WlM HASSAYAMPA RIVER 



100  - YEAR FLOOD 

STREAM BED 

CROSS SECTION 



---- 100 - YEAR FLOOD 

CROSS SECTlON 

.345 3.445 3.545 3.645 3.745 3.845 3.945 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



---- 100 - YEAR FLOOD 

STREAM BED 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH UN-NAMED WASH #6 (WASH K) 



100 - YEAR FLOOD 

CROSS SECTION 

.682 .782 382  .982 1.082 1.1 82 1.282 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE MlH UN-NAMED WASH #6 (WASH K) 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.11: HEC-2 Models & Cross Section Plots for 
East Area Wash 

UNNAMED WASH #7 (Wash 1) 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 

May 1994 



6,11 

I fEDER/rL EMERGENCY MANAGEMENT AGENCY 0 . M  8 Burden No. 3067.0148 
HYDROLOGIC ANALYSIS FORM Erpires1u)y 31. 1994 

I'UBLIC BURDEN DISCLOSURF: N O T I C E  

ublic reporting bu'rdcn for th is  form ises t imated Loaverage 3.67 hours pcr response. Thc burden es l imatc  includcs the 
t ime Tor reviewing instructions,  searching existing data  sources, gathering und maintaining t h e  nccded da ta ,  and 
completing and reviewing t h e  form. Send commenls regarding the  accuracy o f t h e  burden estimate and any  suggestions 
lor reducing th i s  burden, lo: Information Collections Management, Federal Emergency Management  Agency, 500 C 
St ree t ,  S.W., Washington, DC 20472; and to the  O f i c e  of Management and Budget, Paperwork Reduclion Project (3067. 
0148). Washington, UC 20503. t 
communi ty  Name: .U& Amroo& & i ; r n ~  &urn$+ ITOL~A 4 Mici~n6Uw 

Flooding Source: 
rOnr/urnn fur each f l d n g  sourcrl 

Project Name /Identifier: I d G  ik FCO 64- 79 
1. HYDROLOGIC ANALYSIS IN  FIS 

0 Approximate sLudy s t r e a m  Vhne  A) 
0 Deldiled study s t ream (briefly explain methodology) Mfl 

2. REASON FOR NEW HYDROLOGIC ANALYSIS . 
No exis t inganalysis  

0 Improved da ta  (see data  revision onpage 3) 

Changed physical conditions of watershed (explain) 

I Alternative methodology (juslify why the revised model is better lhan modrl w e d  in the effectiue F'IS) I 
Evaluation of proposed conditions (CLOMRs only) (explain) 

I I fa  computer programlmodel was used in revising the hydrologic analysis, please provide a diskette wi th  the inpu t  
tiles for the  lo- ,  50-, I00 - a n d  500-year recurrence intervals. I 

1 Only t h e  100-year recurrence interval need be included for SFHAs designated a s  Zone A. I 
3. APPROVAL OF ANALYSIS 

I Approval of hydrologic analysis, including the resultingpeak dischar e value (s) has b ~ e n  provided by the 
appropriate local, s ta te ,  o r  Federal Agency. (i e., FIODA ~ n ~ - h - o f  h c r  (24 il Mar,cWs COAhiil 1 

& Attach evidence ofapproval.  
Approval o f the  hydrologic analysis is not required by any lwa l ,  State, or Federal Agency. 

f [ M A  form 8 1  898. AUG 93 Hydrologo< Analyr!r f o r m  Form 3 Page 1 01 7 



4. REVIEW OF RESULTS 

Stream: 

Comparison of100-year Discharges 

Location: Drainage area FIS(cfs1 : Revised (cfs) : 
(Sq mi.) 

If,s &Y 60-99 0. 79 2 

-- 

No&: When revised discharges are not significantly dinerent than FISdischarges, PEVA may require a 
confidence limits analysis on attachment D a t  a later date  lo complete ihe  review. 

As is ohen the case with revision requests, only a portion of a stream may actually be revised or be aflected by a 
revision. Thererore, transition Lo the unrevised portion is important to m a i n b i n  the continuity or the sludy. N F l P  
regulations stipulate that  such a transition mus t  be assured. Whal  is the transition from the propased discharges lo t h e  
efTeclive discharges? I'lease explain how the transition was made (atbxh separak sheel ifnecesscry) 

7 

ATTACH A COMPLETED REVIEWOF RESULTS PAGE FOR EACH FLOODlNG SOURCE. 

Is the  new hydrologic analysis being developed solely l o  revise the flow values p rcsened  in the FlS(i.r. nu changed 

hydraulic condilions)? 0 Yes @ No I 

Hydrologic Analysis Form Folm3 Page 2 01 7 

Ifyes,  does the 100-year water surface elevation change by 1.0foolor more? 0 Yes No 

F E M A  does no1 normally revise NFlP  maps solcly due Lo insignificant f low chdnges where changcs in 100-year watcr  
surface elevdtion a re  less than 1.0 fool. 



5. HISTORICAL FLOODING INFORMATION 

Is historical data available for the flooding source? Yes @ No 
Ifyes, provide the  following: 

lacation along flooding source: 

\faximum peak discharge: cfs 

Second highest peak discharge: cfs 

Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage lo project s i te  (along flooding source or similar wolershed; ~ ~ e c i / ~ )  
N A  

Gaging Station: 
Drainage a rea  a t  gage: mi2 
S u m b e r  of years of data:  

7. DATA REVlSlON 

Please use the following b b l e  to list a l l  the data andlor parameters affected by th i s  request and identify them as 
new data (New) or a s  revising existing data  (Reuised). (lfnecessary, ollach u s e p r a l e  sheef.) 

Data P a r a m e ~ e r  New Revised Data  Source 

r Data source can be from a Federal, State,  o r  local government agency, or from a private source. Some S ~ a t e  and 
local governments may have less strict  da ta  requirements than Federal dgencies, in which case the hydrologic 
data  may not be accepted by FEMA unless i t  is demonstraLed that the  dala give a better estimate of Lhe flood 
discharge. 

Attach documenLation corroborating each data  source f i e . ,  certified slutrmenl, rrporl ,  bibliographical rerrrrnce to 
apublished document). In the case o f a  published document o r a  governrncnt report ,  providingcopiesof the cover 
and pertinent pages may be helpful. 

- -- 

8. METHODOLOGY FORNEW ANALYSIS 

Statistical Analysis of Gage Records (use Athchment  A) 

0 Regional Regression Equations (use Atlachmenl B) 

PrecipitationlRunoFf Model (use Altachmenl C) 

Other (specify; atloch backup computations a n d  supporting data) 

I 
Hydrologx Analysis Form Form 3 Page 3 of 7 





Bibliographical Reference: 

M A  

I (Allach a copy oftillepage, (able ofconlenls, andperlinenfpages including rqualions.) 

12. Gaged or  ungaged stream: 

3. Hydrologic regionk): 
Attach backup map. 

4. Provide parameters,  values, and source of data used to define parameters. 

FIS: Revisxi: 

. . . . . . . . . . . . . . . . . . . . . . . . .  15. Urbanized conditions calculations Yes No Y s  No 

. . . . . . . . . . . . . . . . . . . . . . . . .  6 Percent of watershed urbanization 

. Is the  watershedcontrolled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 0 Yes N o  

........................... . Comparison with other analyses 0 yes   NO Y s  N o  

I If the answer Lo 5,7, or 8 i s  yes, explain methodology in Comments. 

I l l d a t a  is no1 available, indicate by N I A  

I Comments  

Attach computation and supporting maps, delineating the watershed boundary and drainage area divii-2s. 
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ATTACHMENTC: PRfCiPITATION,ciUNOFi MODEL 

PIS: Revised - Melhod o r  model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  re. - f  
Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' / F  R 3. B 

Date:  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 Au4 f ? f i  

Source of rainfall depth: . . . . . . . . . . . . . . . . . . .  .... .. .. .. .  rfo,~~J ATLAS 2. 
Source of rainfall dislribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS 'TYPE T 
Rainfall duration: ....................................... 24 b u k s  
Areal adjus tment  to precipitation (%): . . . . . . . . . . . . . . . . . . . . .  ~vix/$ &Y&O - 40 
Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  S-di?i~p H 
Loss r a t e  method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &EM- Ampi-  

Source of soils information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of land use  information 

ScS 
. . . . . . . . . . . . . . . . . . . . . . . .  TD.~,, 0% k l l r ~ ~ ~ ~ ; & l l +  

Channel routing method: . . . . . . . . . . . . . . . . . . .  .... . . . . . . . .  J + D ? P / L ~ L  ~ F T M  

Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No O Y e s  No 

Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No O Y c s  No 

If yes, explain how baseflow wasdetermined: 

Snowmeltconsiderations:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No Yes bjl No C 
hfodel cdlibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No y e s  q N O  1 

1 I fyes ,  explain how calibration was performed &rn,P,~?c?d d r k h v c e C  I,&?~P. c~.cfi,;>a.fm 

L / > A S C ~ ~ - W E  vs D w ~   hi^^ A RF9 C U Y V ~ S  a w d  

3:. v e l o , ~ = ~  i 3 p  p a r e 4  by SCIC F I ~  & ~ + r o  I C/jfTi(+ u{ /%rl;+> 0 Cod 
1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 13. Fu tu re  land use condition: 0 Ycs H No 
If yes, explain why I 

NOTE: FKMA policy is lo base floodingon existing conditions. 
l i d a h  is not available,  indicate by NIA. 

Attach ~ r e c i ~ i t a t i o n l r u n o f f  model,  hvdroloqic model schematic, curve number calculations. time of concentration . . 
calculaiions.'and supporting maps, delineating the watershed boundary and drainage area'divider 
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ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

- ream FLO W /  @PP~'>'.: 

I Select one location for Confidence Limits Evalualion (describe locolion): 

Discharges for selected location: 

Exceedance Probability F I S  Revised 

10% (10-year) . . . . . . . . . . . . . . . . . . . .  c fs 

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

1% (100-year) . . . . . . . . . . . . . . . . . . .  c fs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs 

cfs 

cfs 

cfs 

cfs 

1% (100-year) Flood Confidence Inlervals 

90% Confidence Interval: 5% limit cfs 

95% limit cfs 

3 50% Confidence Inkrval :  25% limit d s  

75% limit c fs 

If the  value o f t h e  100-year rrequency flood in Lhe 
FIS is beyond the  50% confidence interval bu t  
within the  90% confidence interval, does the 100-year 
waLer surface elevationchange by 1.0 foot or more? 0 Yes S o  

An example of confidence limits analysiscan be found in Appendix 9of  Bulletin 1713 

0 t rach Confidence Limits Analysis 
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~ o m n r u n i t y  Name: U ~ I  normyc1Sed M a r l i o o a  C o u n ' b  7-0.dfl of W l ; L ~ . * r v  - - 
Flooding Source: AS* / : / l~~ck . l~a6  &&PA .ZIWER /MUMY @7) 

Project Namefldentilicr: /QIc~& b!A+ - pdf l s  F C ~  BY-73 - 
1. REACH TO BE REVISED 

1 
Upstrcdm limit: %  at^&-- 1.516 

2. EFFECIIVE FlS 

@ Notstudicd 1 I Studied by approximate methods  1 
I l)ownsLrcam limit  o f s tudy  I 
I Upstream limit  o f s tudy  I 

Studied by delailed methods 

Downstream limit  o f s tudy  

I Upstream limit  o f s tudy  

I Downstream limil  ofFloodway I 
I Upstream limit  of Floodway I 

- 

3. H Y D R A U U C  ANALYSIS 

I W h y i s y d r a u l i c  analysis different from t h a t  used develop the FIRM. (Check all ,ha lapply)  

Not studied in FIS 

lmproved hydrologicdaWanalysis.  Explain: Gyd tT 10s I L '0 ! ' y /.$ e,d L'. rLs..:: 

~ f c c . ~ d ~ r d , z & r J  b d  h e  cofi-!-,-o I '  .~Jc&f/!i..t o-f 
FAa/ilcuaa, C0Vcn-c; 

improved hydraulic analysis.  Explain: 

I Flood control structure.  Explain: I 
- 

Other .  Explain: I 
I 
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I'ull input and output  l ist ings along with l i leson diskette fifauailable) for each o f t h e  models l i s k d  below and 
summary olthc source of inpu t  paramclcrs used in the modcls must be provided. T h c  s u m m a r y  mus t  include a 
comolcte description of a n y  changes made from model to model (e g. duplicale effecliue model lo correckdeffeclive 
model). Only the  Duplicate Effective and t h e  Revised or  Post-Project Condit ions models must  be submitted.  See 
instrucLionsfor direclions on when other models may be required. Only t h e  100-year flood profile is required for 
SPllAs wilha %one A designation. For a r e a s  which do nothavedetailed flooding. a hydraulic modcl i s  not  
required; however HFE's m a y  not be added to the revised FIRM. 

Dupl ia te  Effective Model N a t u r a l  Floodwav 

Copies orlhe hydraulic analys is  used in the  erec t ive  FIS, referred to as t h e  
crcclive models (lo-, 50-. loo-, a n d  500-year mulli-profile runs  and the 
floodway run) mus t  be  obtained a n d  then reproduced on the  requestor's 
equipment Lo produce t h e  duplicate effective modcl. 'This is required tn 
assure that  the effective model input data  h a s  been transferred correctly to 
the requesbr's equipment  a n d  to a s s u r e  t h a t  the  revised da ta  will be  
integrated in to  t h e  effective da ta  to provide a continuous FIS model  
upstream and downstream of the revised reach. 

Corrected EfTective Model Na tu ra l  b"'loodway 

The corrected cffective model is the  model tha t  corrects any errors t h a t  0 
occur in Lhedu~l i ca le  effective model, adds a n y  addilional cross sections tn 
the  duplicate erec t ive  model, or incorporates more detailed topographic 
information than Lhal used in the currently e f i c l ive  model. The corrected 
effective modcl must  @ reflect a n y  man-made physical changes sincc t h e  
date  of the erec t ive  model. An e r ro r  could be a technical er ror  in t h e  
modcling procedures, o r  a n y  construction in tho floodplain tha t  occurred 
prior to the da te  or  the  effective model b u l  was not incorporated into t h e  
effective modcl. 

Na tu ra l  Floodway 
~ i i s t i n g  or  l're-Project condit ions ~ o d e l  

The  duplieatc cffcettivc o r  corrected model is modilicd to produce t h e  
exist ine or pre-projest conditions model Lo reflect any modilicalions t h a t  
have occurred within the  floodplain since the  dale o f lhe  effective model b u t  
prior Lo the construction of the project for which the  revision i s  b e i n g  
requested. If no modilicalion has occurred since the dale or  the ~ [ r e c t i v e  
model, thcn th is  modcl would be identical Lo the corrected cfrcclive o r  
duolieate efkclivc model. 

a Revised o r  I'ost-lBrojecl Conditions Model Na tu ra l  Floodway 

The  exisline o r  pre-proiect  condit ions model (or duplicafe effective o r  
correcled rfecliue model, as appropriate) i s  revised to reflect revised or post- 
project conditions. Th i s  model i:~ust incorporate any physical changes to 
the  floodplain since the effective model 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 propased conditions. 

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 
ealculalions submitted. E3 @ 

//eul / / \ade / - -Lf/'k /7JrO&I .--d F 4  ( PTO/?O i- I 
I 
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4. MODEL PAMMETERS (from modelured to revise 100-yearwafer surface elevation) 

Discharges: Upstream Limit  Downstream Limit  

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

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 2 80 z 
500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
At tachd iag ram showing changes  in 100-year d ischarge  

C I 
Explain how t h e  s t a r t i  wa te r  surface  elevations were determined 4 r a  dfh 'd6C.t~ 

49.c e \ J ~ - ' C I D A  4 d hv ~ r s u G l &  crL+c'c;~ d*t7- 

a+ e - R lm LA k ~P,Y/L~W - 

Give range ofrrict ion loss coef ic ients  (Manning's "N")hannel . . . . . . . .  0 3  .&z 
. . . . . .  Overbanks 0 4 5  -,LJ?D 

Ifrriction loss cocKcicnts  a r e  different anywhere  along the revised reach from those used to develop the  E'IItM, 
give locatiun, va lue  used i n  the effective FlS, a n d  revised valucsand a n  explanation a s  to how t h c  revised valucs 
were dctermincd.  

Oescribe how t h e  cross section geometry data  were  delermincd fe.g../ir/dsurcjej, lopographic mop, tahrn from 
previous sludy) and list cross sections tha t  wcrc added. 

&;is- b i L . 5  &r c r ~ 5 . s  ~ e ~ + : c j , ~  based n h  ~e 
I '  ' Is Fu I 5 3 r I vf i f l  3d 25 P --I-~<c - - / o P o G ~ ~ ~ L ~ I ~ . ~ ~  

1 C! 
t 4 
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4. MODEL PARAMETCRS (Conl'dJ 

5.  Explain how reach lengths for channel a n d  overbanks were determined: - 
; I /3 i i ~P,TCL l ~ f i s i ~  d g r . 2  M A .  A J r ~ , . > 7  7 / 3 3 ? 1 . ~ / ; 1 .  

jd0r k 

- 

5. RESULTS (from rncdelusedlo revise 100-yearwater surfaceelevations) 

1. Do the  results indicate: 1 
a. Water surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  0 Yes a No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes @ No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 Yo 

. . . . .  . . . . .  . . . . . . . . . . . . . .  d. Other  unique si tuations .,. ?. . . . . . . . . . . . . . . . . . . . . . .  Y e s @  No 
(rq ye5, ~ p c ~ ,  F / J h  3 

l l y c s  tn any o f t h c  above,  a t fach an  cxplanstion t h a t  diseusscs the  si tuation and how il is prcscntcd on Lhc 
profiles, tables, and maps. 

. . . . . . .  W h a t  is the maximum change in energy gradient between c;oss-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

. . . . . . . . . . . . . . . . . . . .  W h a t  is Lhe d i shnce  between the cross-sections i n  2 above? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

. . . . . . . . . . . . . . . . . . . . . . . .  What  is the maximum d i s h n c c  bctwcen cross-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

Ploodway delermination 

. . . . . . . . .  a.What is the maximum surcharge  allowed by the  community or Sta te?  

. . . . . . . . . . . . . . . . . .  b. Wha t  is Lhe maximum surcharge  for t h e  revised condilions? 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. Wha t  is the maximum velocity? 

Spccifyloeation ............................................................ 

Explain:  

1 I d. Are Lhere any ncgeativc! s t ~ r c h a r g c  va luesa l  a n y  cross-section 0 Ycs No I 
1 I I fyes ,  ~henoodway  may need to widen., I f  i t  i sno t  widened, please cxplainand indicate ihe nlaximum ncgative 

surcharge. 
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4D 
I o. 1s the dischargk value used to delcrmine the floodway anywhere difierent rrom t h a t  used to de te rmine  the  

................................................. natural  100-year flood elevatjons? Yes No 

If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do ~ O O - ~ e a r  water  surface elevations incrcase a t  any  location? y e s  NO 

Ifyes,  please a t b c h  a list or the  localions where the  increases occur, state whether or not the  increases  a r e  located 
on the requestor's properly, and provide a n  explanation of the  reason Tor the increases. 

/ /A - d s u  f l o c k /  

Please attach a completed comparison lable entitled: Water Surface Elevation Check (See page 6) 

b I 
6. REVISED FIRMIFBfM AND F L O O D  PROFILES 

. The revised water surface elevations tie inlo those computed by the effective FIS Model ( lo- ,  SO-, 100-, and500- 

year), downstream o l t h e  project a t  cross-section f l A  within feeldnd upstream o f t h e  

project a t  cross section within feet. 

The revised floodway elevations tic into those computed by thc effective FlS model, dowstream of the  projecta l  

cross section / *  within reel and upstream or the  project a1 cross section 

within //A Tcet. 

Attach profiles, a t  the same vertical and horizonbl scale a s  the proliles in the effective VIS report, showing 
stream bcd and profilcsofaII floods studied (without encroachment). Also, lahel all cross seclions, road crossings 
(including low chord and top-of-road d a b ) ,  culvcrls. tribularies, corporate limils, and s tudy l i m i k .  l rchanncl  
distance has  changed, the stationing should be revised for all profile sheets. 

Atbch  a 1:loodway 1)al;lTable showing data  ror each cross section listed in the published iJloodway D a b  Table in 
~ h c  I'IS report. 

1'1 ~ c r . c d  11) Iliverinc ICodshl  Mdpping Form 

Rwerine Hydraulx  Andlysis F o r m  f o r m 4  

J 
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1-100.year (natural)Water Surface Elevation L ,?..- . 
t (floodway) Water Surface Elevation 3-Surcharge Value 

valuer should ba indicated In parenthss.~. 
Sheet / of 

g t 6 0 1 6  

z-rn'roacnmen 

I Inch~da all ~ r o r r  se<tionr In the models between tie-in polntc. Any 
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F L m U A Y  DATA, WASH 1: U N N M E D  WASH #7 

PROFILE NO. 2 

- . - * - . - FLOOOUAY - - - - - - -  WATER SURFACE E L E V A T I W  

STATION WIDTH S E C T I W  MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY FLWDWAY FLWDUAY 



Wickenburg ADMS FCD 89-79 a 
EXPLANATORY NOTES FOR 

FORM 4 SECTION 5 PARAGRAPH l.C 

This watercourse islocated in a mountainous area. It is common for this 
watercourse to flow in subcri tical, supercri tical, and transitional flow 
regimes. The subcritical profile has been used to delineate the 100 year 
floodplain and prepare maps, tables, etc. 



a r  F'EDERAL EMERGENCY MANAGEMENT AGENO O.M.8. 8vrdenNo. 30674144 f E M A  uSEONLr 
RIVERINUCOASTAL MAPPING FORM 

Community Name: 

, Flooding Source: 

Project ~ a m e f l d e n t i f i e r : ~ / c k e n  b~ ~ C I  AbMS FCD 87-77 

A. Revived ~pprox imnle  100-year floodplain boundaries (Zone A) ............ Yes @ No NIA 
................ U. Rcviaed detailed 100. und 500.year floodplain boundaries Ycs No 0 N/A 

C. Kcvisad i00.yoar noodway boundaries ................................. 8 Yes 0 No 0 NlA 
0. Localion nnd alignment of al l  cross sections used in the revised 

hydraulic model with slatloningconlrol indicated ....................... Yc$ Nu NIA 
.......................... E. Strerm ulignmenl.;, road and durn alignrncnts @ YCY No I-J N/A 

F. Current communily boundaries ....................................... iEl Yes No NlA 
C. Effccrivc 100-and 500-year noodplaln and 100.year floodway 

beundarics rrom thc FIRMVIIFDFM rcduccd or  enlarged Lo the 
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scale o l l hc  hpogrsphic work map : 0 Yer 0 No NIA 

I T-between the w a n d *  100. and 500-year 
noodpluins and 100-ycnr floodway bundurics . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycn 0 Nu NlA 

I. The rcqucslor's properly boundaries and comlnunity eascmenb . . . . . . . . . .  O Ycs 0 NO IXI NIA 
. . . . . . . . . . . . . .  J. The rlgncd cerlil icnlion crir regislered proressionai engineer a Yes 0 No a NlA 

K. 1,ocalion and tlescriplion ofreference marks ............................ @ Yea N u  N/A 
.......................... I,. ~ e r l i c a l  dulutn (example: NCVU, NAVl)eLc.) Ycs 0 NU 0 Nlh 

M Conrh l  zona designallons t ic in*, ic8jacenlaretls not being revised . . . . . . .  0 Yea 0 Nu NIA 
N. I.walion and u l ign~nenlo la l l  cailslnllrnnsecls uscd Lo revive Lhc 

c u n ~ h l  unuiyues ..................................................... 0 Ycs No @ NlA 

I runy o l l hc  ilcmaaboveure marked noor NIA, pleasc cxpluin: NO 7one d : 500-  your , or 

f ,'c / Ar'a e fGc4,'vc & ssa y o mp, R; te r f l  /oodp /a;'~ . 
2. What is the source and dulc of lhc updulcd to$gr~phic information [ ~ m r n p l e ~ , l r j p h o i n  mq,*. JU 19Xli: field 

r e ,  M u  I ,  p o l  J 7 ,  I . ?  h o  : 9 ,  E , Od t l s 0  C& Maps ,9" 

3. Whul  is the sculc and contour inlcrval o l thc fullowing workmaps? 
a. b:Nwtive PIS UII knawv Y O  kno *vrl Contour inLcrvul 

b. IZcviuion Rcquest- 1" =. ZOO/ scale, 4 472 Cunlaur i n k r v u l  

NO'I'E: Itvviscd topographic inlormation must bu orcquul o r  groutor dutuil. 

4. Attach un  annobated I:IIt!vl m d  FRI'M a t  Lhc scalc or Lhe clTeclivc I'II(.M and FI3I"Y showing tho revisvd IOO.ycuc 
und 500-ycur noodplilins und ihc 100-ycar floodway boundaries nnd htrw thcy Lio intu thusc shown on thc cffcetivc 
I'IKM und VI3I:M duwnvlreum and upslrcum of lhe revisiun ur ndjuce~rl hr Llle srcn u l r c v i s i ~ ~ n  ror coi~slui r l \~diua. 

AtLich sddilionul pugcr ilnccdcd. I 
F i M A  Fotm 81.890.AUG93 Riv~ i inB,Coatr l l  Mapy~ng rosm l 0 1 r n S  Page 1 a1 1 



1. MAPPING MANGES (Cant'd) 

\ 
I. Flood Roundariss and 100-year watersurface elevsllons: 

tlaa lhe 100-rear floodplain been shifted or increased or \he 100-year water su fabe elevation increased a1 any 
location on property o h e r  than ihe requestor'sor community's? Yes d N o  

Ifyes, please give the localion ofshiRor i n c r e w  and sn  explanntion for the increase. 

a. llavo the affected property owners been notified olthis shinor increase and the effect il will have on their 
property? ........................................................... O Yes P9. No 

Iryes, please attach letters from these property ownera sk t ing  they have noobjeelions LO the revlsed flocd 
boundaries i f a  LOMR is being rquested. 

b. What is the number oflnsurable structures that will be impact4 by this $hm or increase? 

.. Have lhe floodwey boundariesshilled or increased alany locellon compured Lo lhose uhown on Lhe e~ec t ive  
' 

FLlYMorPIKM? .......................................................... a Yes B N o  

If yes,, explain: 

. If a V. mne has been designalcd, h.as it been delineated tooxtend l d w m r d  to ihe heel orthc primary frontal 
dune? Yea 5 N o  

If no, explain: 

rJ A .-.-, .-"". ,-. 

. Manual ordigikl  mrpsubmirsion: 

B Manual 

0 Digibl 

1)igicul map subn~isvions may be used la updale digilal YIRMs(DFIKMs). Por upduling UPIRMa, Ulese 
~ubmisvionv must bu coordinulod with !%MA I l e a d q W ~  as lac in advancc olaubmlssion ar possible 



! 1Iss flll beedwlil be placwd in the regulatory floodway? ....................... Yes ba No 
I f  yes, please uttach completed Riverinc Ilydraulic Analysis Form., 

I. llas fill beenlwill be placed in flocdway fringe(orea befween the&odway 
. . .  a n d  100-yearfloodplain boundarhs)? .................................. .: a Yes No 

Ifyes, then cornplek A, B, C, and D below. I 
A. Arc fill slopes for granular materials steeper than one vertiwl 

on one-and-one-h~lfhoriwnhl? ....................................... CI Yes U No I 
Ifyes, justify ssteper slopes I 

5 .  Is adequake wr~sion protection providod for fill slopes exposed to moving flood wakrs? (Slopes orposedfo 
flows with uclociries orup lo5be l  per secondlfps) during 1Ae IOO-yearmd rnusf,ala minimum, be 
protected by (I courr o[gra$, vines, weed$, or alrnilar ucgcfation; slopes =posed lo flows with uelocilies 
greater than 5 fps during the 100-yearbod must, a t  a minimum, heprocecled by scone or  rock riprep.) 

........ .... u Yea No .......................... 

If no, describe erosion prokction provided 

C, l l a s  all fill placed in revised 100-year f l d p l n i n  been compacted to 95 percent ofthe maximum density 
obtainable with the Shndard ProcLor Test Methcd or acceptable equivslent method? 0 Yes No I 

D. Cdn structures conceivably be con~ruc tedon  the fill ateny time in b e  future? a Yes No I 
Ifyes, prwidecertincation ofti11 compaclion (item C. above) by Lheeommunity's NFlY p r m i t  olficiai, a 
registered pmtmional  engineer, or an accredited mils engineer. 

. tlas fill beenlwiil be placed in a V-zone? 0 Ycs No I 
Irye?r, is the fill prolected from erosion by a flood conlrol structure such ar u rcvctmenl or 
seawall? ~ a r  a NO I 
if yes, attach the coastal structures form. 

RiverineICMltil Mapping form Farm 5 Page 3 Of 3 
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F E D E R A L  EMERGENCY MANAGEMENT AGENCY 1 O.M.B. BurdenNo. 3067-0148 1 FEMA USE ONLY i .. . 
BRIDGUCULVERT FORM 1 Ezot r~~ lu ly  31, 1994 I 

P U B L I C  B U R D E N  DISCLOSURE NO'I'ICK . 
reporting burden for this form is estimaled lo average 2 hours per response. The  burden eslimale includes the 

revicwing instructions, searching existing daka sources, gathering and maintaining Lhe needed d a t a ,  and 
completing and reviewing Lhe form. Send comments regarding the accuracy oTLhc burden estimate and any  suggestiocs 
Tor reducing lhis burden, to: lnformalion Colleclions Managemenl, Federal Emrr.:ency Managemenl Agency, 500 C 
St~rpnt. S.W.. Wash indon .  DC 20472: and Lo Lhe Of ice  of Management and H u d ~ e t ,  t'irperwork l<eduction Project (3067. 

i.'!ooding Source: w&/f L! /A/NWPMEA ~ A Y ~ P A  ? / V F h % l m ~  14L 
ProjeclNamc/Idenlifier: J ~ I C ~ ~ ~ ~ U Y C I  ADM5 FCD 89-79 

1. IDENTIFIER 

1. Name ofroadway, railroad, etc.: / A  -5. ~ W Y  6 0 - ~ 9  - &&m au AD 
2, l a a t i o n  oibridgelculvert a long flooding source (in terms of stream distance o r  cross-scc:ion identifier): 

~ f ~ C ~ d ~ o . a ~  4, 6 J a f 1 0 q  DZBO 

1 3. 
This  revision reflerts (check one of~he/ol~owing):  I 

I pq New bridielculvert n i l  modeled in the FIS I I 0 Modified bridgdculvert  previously modeled in the FIS I 
I New analysis ofbridge/culvert previously modeled in  thc FIS .I * (Explain why new a m l y s i s  was performed) 

I I 
2. BACKGROUND 

1 Provide the following informalion about  the structure: 

1 Dimension, material ,  and shape  (e.g. two 10 x 5 feet reinforced concretc Sox culvert; three 30-fwl span bridge 
with 2 rows of two 3- fool d iameter  circular piers; 40-foot wide ogee shape spillway) = 8%64& 
A &,tHe& b06 4 & ~  

2. Entrance geometry ofculverWtype ofbridge opening (e.g. 3 0 U -  75'wing walls wilh squdre iop edge, sloping 
embankments dnd vertical abutments)& ~GCSST /%4&M /J/M&w'du-S ; / n 4  

c 4-o~ DF r2L.f: 

13. tlydraulic modcl used LO analyze the structure (e.,?., NLC-2 llrirh s p e c i u l b r i d ~ r  rourine. WSPKO. I I Y H )  I 
ma' c?, / &/J& ,-ouh.r~e. r&+ .&&k~Ze &k LL?&&XX HEC- 2 w ; t h  

e u s f d d ~ . ~ !  i ; & o d  Sfi-uCfLLt-es ' ' 
lCdilTerenl!hun hydraulic analysis  for the flwdingsource,  justify why the hydraulic analysis used for the 
flooding source could no1 analyze the struclure(s). lA1fach juslificalion) 

Now: If a n y  i t ems  d o  n o t a p p l y  t o s u b m i t t e d  hydrau l i c  analysis ,  ind ica te  b y  ?(/A 
O n e  f o r m  p e r  newl rev i sed  br idge 'culver t  



3. ANALYSIS 

S k e k h  the downstream lace orthe structure together W i L h  the road profile. Show, a l u  min imum,  Lhc m a x i m u m  low 
chord elevat ion,  inver t  elevaLion, m in imum Lop of road elevation, and inelTcc!ivc f low widths. 

r: i ? p x .  6 e p f h  o r  s z d ; n e ~ +  ,; C u / d e r f  ;o ,-- Cross 5 a ~ 1 , c o  L # 0, a!?' 

c;lvcr+ 51z: g+ & 
' P   appro^^ 6i.L o[ SeJ, 'mcpf  In ~ u / e r i :  D 

S e  C C ~ ~ S  2e:tfior, + ~.'68 
I 

S k e f r h  !he upstrc2m lace o l ~ \ c  s>uc!ure together wi th I,*.e road profile. Show, a t  a minimum. Ihc max imum low 
chord elevation, invertc!eva:ion, and m in imum topo l r cad  clevarion. 

I - J 
8,dguCulren form fo'm I Page 2 o l 6  
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Anach plans of the structure (s) t en i f id  by a registered Professional Engineer. 

. 

Culvcrt length or bridge width (R) b.5  

Calculated culvcrtmridge area (k*) 
by the  hydraulic model, irapplicdble 96 

'rotdl culverfiridge area (h?) 76 

Briegc<ulven Form Fonm 7 P a ~ e  3 of 6 



3. A N N T S t S  (bnf'4 

E l e v a t i o n s  Above Which Flow is Elfective for Ove rbanks  
I 

U p s t r e a m  face 

Downblredn fdce 

Min imum Too of Road Elevation I 
Ups t r eam face 

Downstream face 

100-Ycr r  Elevations U 'akr  %.<ace 
E lev r t i ocs  

Ups t r eam face 

Downstream face 

Uischaree 
A m o u n t  olf low 

Kight Overbank 

19777 
/977.7 

Low Flow Pressure Flow Weir Flow T c a l  Flow 

throughfover 
Lhe s ~ r u c i u r e  (51 (cfs) Tz/  0 0 

'rhc m a x i m u m  deplh of 
-& ~- ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flow over L!e roadwaylrailroad (R.1 
rC W e i r  length  (R )  .................................... .. ................. 6+--- 

Top  Widths 
Floodplain 

Ups t r eam face 

Downstream face [(L- 23- 

T o o  Widths 

Erec t ive  Flow 
E.Tective and 
InelTec'.ive F:ow 

U p s b e a m  face ( 6 . 8  (6- B I 



3. ANALYSIS (bnt'd) 

r l a s s  Coefficienb 

Entrance loss coeflicienl 

Manning's'"n" value assigned to the structure(s)  

Friction loss coefficient ~ h r o u g h  s t ructure  (s) 

Other loss coefi icienb (e.g., bend 

manhole,  etcrl___ 

Total loss coeflicienl -.. 

Weir coefficient 

Pier coefficient 

Conkaction loss coefiicient 

Expansion loss coeflicienl 

4. SEOIMLNT TRANSPORT COHSIDfRATIONS 

I .  A. Is there a n y  indication from historical records t h a t  sediment t ranspor t  ( including scour a n d  deposition) can 
............................. f lee t  the 100-year waler surface elevalions? a Yes No 

Explain method uscd to estimatc thc sediment t ranspor t  and thc  depth of scour sndlor  

~n a o a  I yS/S. 
/ 

a 

I B. Will sedimcnlaccumulalc anywhcrc through thc  bridgc'culvcrt?O Ycs 17 N o  I 

t( Bdsed on the  condilionsfsuch a s  geomorphology. uezelatioe cover a n d  developmenl o/lhe wa le r shedond  slream 
btd, a n d  bank conditions), is there a potential for debris a n d  sediment  r ranspor t  (including scour  a n d  
& p s i t i o n )  to anecl  the 100.year water surface elevations andlor conveyance capacity through the  

....................................................... bridgc~culvert,? 0 Yes 0 NO 

.. If the answer to e i ~ h e r  l A  or 1B is yes: 
A. What  is the estimated sediment(heJma1rria1) load? ' 

cfs (altach gradofion curve) 

IIycs,  explilin thc impact on the convcyancc capacity through t h e  

bridgetculvert? 

I 
S . i L 0 0 0 W A Y  ANALYSIS 

I 
8ri6gdulvert fotm fotm 7 Page Sol 6 

a 
Eapldin mcthod orbr idgc  encroachmcnl 

!nocdwuy run) NA 





FEDERAL EMERGENCY MANAGEMENT AGENCY I O N E .  Burden Na 3067.0148 1 FEMA USE ONLY 1 
BRIDGE/CULVERT FORM 1 £xp'reslu+ 31 .  1994 I 

PUBLIC BURIJEN DISCLOSURE NO'I'ICE 

:jblic reporling burden Tor this form is estimated Lo average 2 hours per response. The  burden estimale includes :he 
: i z e  for rcvicwing instructions, searching existing d a b  sources, gathering and maintaining the needed da ta .  E A ~  

completing and reviewing the rorm. Send comments regarding the accuracy of Lhc burden estimate and any sug,oestisns 
f,,r reducing this burden, to: lnrormation Collections M a n a ~ e m e n t ,  Federal Emergency Management Agency, 500 C 
Street ,  S.W., Washington, DC 20472; and Lo tho ORice of Management and Hudgec. Paperwork Reduction Project (3067. 
0!.i8). Washington, DC 20503. . - 
F!ooding Source: J!~A?H L: HNM-M A~S~/PY-PA. /3/ve /R/ZWWZY ~&7) 

Project Namddent i l i e r :  ~ i c k n b u v c i  ADMs FcO 89-79 
1. IDENTIHER 

1. Name of roadway, railrodd, elc.: I/cr i%dV 6 0 - B 9  ! ~ / ~ d b 3 i r ~ ~  
2. I ~ c a t i o n  oibridgdculvert  along flooding source (in terms of stream distance o r  cross-sce:ion identifier): 

S&.CIOO 0.269& GJaclfror7 0 . 7 4  
3. This revision reflects (check one ofrhe following): 

New brldgdculvert not modeled in the FIS 

0 Modified bridgdculvert previously modeled in the FIS 

I New analysisofbridgdculvertprcviously modeled in the FIS .I 

'I (Explain why new amlys i s  wasperformed) 

Provide the following information a b u t  the structure: 

1 Dimension, material, and shapc (e.g. two 10 x 5 feet reinforced concretc Sox culvert; three 30-rootspan b r idsc  
with 2 rows of two 3- loot diameter circular piers: 40-loot wide ogcc shape spillway) -/&o S& - A 

2. Entrance geometry oiculverWtype olbr idge opening (e.g. 30". 75 'wing walls with square Loo edgc, sloping 
embankments dnd vertical abutments)  /h @-SE? F Z A A ! 3  /&,,v~U,~cls 3/4( /NCM 

~~~ 7ag D=/dLBT 

13. IIydraulic model uscd 16 annlyze the s t ructure  (e.2.. IlKC-? birh specid bridge rou'ine. WSPHO. IIYR) I - 

HEC- 2 w ; j h  -\ r~ p ~ f u e r f -  r~k ' t rce  -&r*) bh- P Q S % P ~  

'-A m m *  
l td i f i r en t  !han hydrau l~c  analysis lor the  floodingsourcc. justiiy why h e  hydraulic analysis used Tor t h e  
flooding source could not andlyze the  struclure(s). (Allach j u f i / i c d i o n )  

Now: If a n y  i tems d o  not  a p p l y  t o s u b m i t t e d  h y d r a u l i c  analysis. indicate  by XIA 
One fo rm p e r  nawl rev i sed  br idge 'culver t  



I. ANALISIS 

S k e k h  h e  d o w n s u e a m  face of the  slructure b g e l h e r  wi th  the road profile. Show.a t  a minimum,  thc m a x i m u m  low 
cho rd  e leva t ion ,  i nve r t  elevation, minimum b p  of road elevation, and  ineKcclivc flow widths. 

I 

CuIverr lnvevf E/CV. 
LC. OF 8arre l5:  Z 
~ L l v e r F  st=: 

' P  APPD~* C t p J X  a f Seri. 'me,4 ,o ~ u / ~ r f . *  Q Ses C n 5 5  ~;e:$on # ,4J 2 B 9  

Skefih the uys:rciim face oflhc s*uc!ure b g e l h e r  with h e  road ?rofile. Show, a t a  minimum,  ihc maximum low 
c h o r d  elevation, inve r t  clevalion, and minimum lopof r w d  clrvaCon. 

r) 

d = 
- - - 

Z i E  

lnverf Eleu. 

,n 7. E o r r e ! ~ :  2 C c I ~ e r  f 
I 

---,iver7 5<z=:  B)c~  
' / ? V J .  Oe,sfh o f  ScdAenf ,A G/,c,-j,, /gk Sez C~OCS s s ~ ~ r o n  L A a 0.3d(/ 

KridgvCulren form folm I Page 2 of 6 
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- 
Culvert l c n g h  or bridgc x id lh  (n) 75 

Calculated culverb'bridge area (Ry) 
by Lhe hydraulic model, i f app l i c~b le  

'Potdl culverUbridge area (n') 

a 



. .-. 
Eleva t i ons  Above Which Flow is Effective far O v e r b d n h  

I 
Ups t r eam face 

Downstream race 

I Min imum Top o l  Road Elevation 

Ups t r eam face 

Downstream face 

1 100-Ycur Elevations 

Ups t r eam face 

Downstream race 

Discharee 

A m o u n t  o l f low 
LhrougMover 
t he  s t ruc ture  (s) (CIS) 

Water Scn'ace 
Eleva t iocs  

/9=37 

Righl  Ove rbank  

Right  Ove rbank  

/ 9 B e p  
cPt3$ w 

Energy  G r a d i e n t  
E!cvations 

Low Flow Pressure  Flow Weir  Flow T o b I  Pior  I 

Thc max imum depth of 
flow over the roadwaylrailroad (R.) ..................................... 

W e i r  length  (R.1 .......................... .. ......................... 
.LZz.-- 
& 

Top WidLhs 
Floodplain Floodway 

Ups t r eam race 

Downstream face 

TOP Widths 

Ups t r eam face 

Downs:ream lace ' 

Effective Flow 
Effective and 
IneiTective F low 



Entrance loss coeficienl  

Manninds 'n' value assigned to the s t ructure(s)  

I Friction loss coefficient through s t ruc tu re  ($1 

Other loss coeficients (e.g.. bend 

manhole, e k . 1  

Tolal loss coemcienl 

Weir coeficienl  

I Pier coeflcient 
I 

Contraction loss coefficient 

Expansion loss coeficienl  

1 J 
4. S IDIMCNI  TPAHSPORT COHSIOfRSTIONS 

I .  A. 1s there any indication from historical records t h a t  sediment  t ranspor t  ( includingscour a n d  drposii ion) can 
............................. d e c l  the 100.year water surface elevations? 0 Yes No  

I tj Based on the conditionsfsuch asgtomorphology, VegeloliLJe cover a n d  developmtnio/lhe w o l e r s h r d o n d  s i r t c z  
btdBand bonk conditions), is there a potential for dcbris a n d  sediment  t r anspr t ( inc1ud ing  scour  and I 

....................................................... 
&posi[ionl to affect the 100-year waLer surrace elevations and/or conveyance capacity th rough  the  
bridgdculvert? 0 Yes 0 No 

.. if the answer lo either 1A or 1B is yes: 
A. What  is the est imated sedimenL(hedma1rrio1) load? ' 

I cfs ( a i ~ a c h  gradation curve) 

Explain method used lo es t imate  ihc  sedimcnt  t r anspor t  and thc depth o r x o u r  andlor  

deposition t4.A - S e & r ' ~ e q  f ~ y a 0 6 ~ o r f  n o f  co*~/ 'de, , r /  
rn aria I \ /S /S*  

/ 

B. Will sedimcntaccumula!.c anywhcrc  through thc  b r idgc /cu lvc rdO Ycl; S o  

lfycs, explain Lhc impact on the convcyancc capaci ty  through   he 

bridgdculvert? 

I J 

5.FLOOOWAY AHALYSIS 

Kaplain mclhod ofbridge cncroachmcnt 

Ma !floodwoy run) 

1 I 
6 r i d g d u l r e n  form form 7 Page Sol  6 



5. ROODWAY ANALYSIS (CMlt'd] 

Cbmrnenls (explain any u n w d  silualioru): 

A n z c h  analysis. 

UaqcCurven form F w r n  I )3$e  i 0 1  ir 



............................................ 
* HEC-2 UATER SURFACE PROFILES * 
* * 

4 . 6 . 2 ;  M a y  1 9 9 1  " 

1 4 J U L 9 2  T I M E  0 2 : 3 4 : 1 3  ' 
*******************t*t*tt**tt.t****tt*t*.~". 

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 

*****t*t*tt*t*****t***~~~*~*~**,*~****~ 

* U.S. ARMY CORPS OF ENGINEERS i 

* 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  * 

**.~...*..*. ........................... 



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

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
..................................... 

SPLIT FLOW BEING PERFORMED 

SF LEFT BANK LEVEE I N  DIVIDED HIGHWAY OF US HUY 60-89 

JC ENERGY GRADE LINE USED TO DETERMINE WEIR FLW 
JP 1 

TW LEFT BANK LEVEE BETWEEN SECTIONS 0.280 & 0.282 
US 2 ,280 ,282 -1 2.63 
UC 0 1978.3 10 1975.7 

LEFT BANK LEVEE BETWEEN SECTIONS 0.282 & 0.283 
.282 .283 -1  2.63 

2 1975.7 

TW LEFT BANK LEVEE BETWEEN SECTIONS 0.283 & 0.289 
US 2 ,283 ,289 - 1  2.63 
UC 0 1 9 7 5 . 7  34 1984.3 

PAGE 1 

THIS RUN EXECUTED 14JUL92 02:34:13 
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ICKENBURG ADMS - CONTRACT FCD 89-79 
BLACK & VEATCH PN 17676 COE & VAN LOO PN 1 1 9 7 - 0 2  

1 3  WASH L :  UNNAMED WASH # 7  ( F I L E  WASHL.DAT) 

J 1  ICHECK INQ N I N V  I D l R  STRT METRIC HVlNS Q USEL FP 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNlM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

NC . 0 7  .07 .045  .1 .3 
0 1  2 8 0 2  8 0 2  

ET 9.1 
CONFLUENCE OF WASH L: UNNAMED WASH # 7  

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 
TC (HASSAYAMPA RIVER M I L E  47.81) 
TH (HASSAYAMPA RIVER M l L E  47.90) 

CROSS SECTION DESIGNATION FROM: 

a HASSAYAMPA RIVER FLWOUAY F L W O  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. 

SWSE I S  ASSUMED AT C R I T I C A L  DEPTH SINCE 0 .091  I S  

MODELING PALM LAKE SPILLWAY CREST 

S P L I T  FLOW OPTION USED FROM XSECT 0 . 2 8 0  TO XSECT 0.289 

TO MOOEL OVERFLOW LEVEE I N  LEFT OVERBANK. THE PROGRAM 

W I L L  USE THE ENERGY GRADE L I N E  TO DETERMINE OVERFLOW. 

PALM LAKE SPILLWAY CREST 



PAGE 3 

NC 0.045 0.045 0.015 0.6 0.8 
DS FACE: 2 - 8' X 6' RCB 

X1 0.268 16 991.6 1008.4 200 240 
X3 10 
GR 1977.7 957. 1978.3 986. 1978.4 991.5 
GR 1970.2 1008.4 1978.7 1008.5 1978.7 1010. 
GR 1979.2 1065. 1979.9 1136. 1982.1 1246. 
GR 1986.0 1429. 

SC 2.015 0.30 2.63 0 6.0 8.0 
US FACE: 2 - 8' X 6' RCB 

SPLIT FLOW IN LEFT OVERBANK BEGINS 
X I  0.280 16 991.6 1008.4 65 65 
X2 2 1976.7 1977.7 
X3 10 
BT -16 957. 1977.7 986. 1978.3 

NC 0.070 0.070 0.035 0.6 0.8 
ET 9.1 9.1 

TOE OF CONCRETE DROP STRUCTURE IN MEDIAN OF HWY 60-89 

E T  RECORD: STA 986. TOP OF LEVEE IN LEFT OVERBANK 

E l  RECORD: STA 1065. TOP OF LEVEE IN RIGHT OVERBANK 

MAPPED FLOODPLAIN TO CWSEL 



- 
TOP OF CONCRETE DROP STRUCTURE IN MEDIAN OF HUY 60-89 

ET RECORD: STA 986. TOP OF LEVEE I N  LEFT OVERBANK 

ET RECORD: STA 1065. TOP OF LEVEE IN RIGHT OVERBANK 

MAPPED FLWOPLAIN TO CUSEL 

PAGE 4 

986. 1065. 

NC 0.045 0.045 0.015 0.6 0.8 
DS FACE: 2 - 8' X 6' RCB 

SPLIT FLOW I N  LEFT OVERBANK ENDS 
I 8  991.6 1008.4 34 34 

0.30 2.63 0 4.9 8.0 
US FACE: 2 - 8' X 6' RCB (APPROXIMATELY 1' SEDIMENT) 

20 991.6 1008.4 77 77 
2 1981.4 1982.5 

NC 0.070 0.070 0.045 0.6 0.8 
ET 9.1 9.1 

ET RECORD: STA 935. & 1065. MOOEL 1 TO 1 FLOU 

CONTRACTION UPSTREAM OF RCB 
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a . 3 2 4  
HAPPED FLWOPLAIN TO 

X 21 991.5 
CUSEL 

1008.5 
878.6 
991.5 

1008.5 
1290 

0.1 

1025 
973.7 
1058. 
1240. 

1019 
751. 
947. 

1044. 

1000 
893. 

1036. 

1000 
886. 

1000. 

1024.5 
655. 
908. 

1024.5 

1019 
849. 

1019. 

1022. 
915. 

1008. 

1006. 
982.4 

1044 
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0 DEPTH CWSEL CRlWS WSELK EG a 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 I T R I A L  I D C  ICON1 CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 
0 

3 2 6 5  D I V I D E D  FLOU 

3 7 2 0  C R I T I C A L  DEPTH ASSUMED 

CONFLUENCE OF WASH L :  UNNAMED WASH # 7  

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

TG (HASSAYAMPA RIVER M I L E  47 .81)  

TH (HASSAYAMPA RIVER M I L E  47 .90)  
CROSS SECTION DESIGNATION F R W :  

HASSAYAMPA RIVER FLOOOUAY FLMX) INSURANCE 

STUDY, MARICOPA COUNTY, ARIZONA AND 
UNINCORPORATED AREAS. FEDERAL EMERGENCY 

a MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4 ,  1991, PERFORMED BY CELLA BARR 

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

SWSE I S  ASSUMED AT C R I T I C A L  DEPTH SINCE 0 . 0 9 1  I S  

MODELING PALM LAKE SPILLWAY CREST 

S P L I T  F L W  OPTION USED FROM XSECT 0 .280  TO XSECT 0 .289  

TO MODEL OVERFLW LEVEE I N  LEFT OVERBANK. THE PROGRAM 

W I L L  USE THE ENERGY GRADE L I N E  TO DETERMINE OVERFLW. 

PALM LAKE SPILLWAY CREST 

FLOW DISTRIBUTION FOR SECNO- .09  CWSEL= 1 9 5 4 . 8 7  

STA= 581.  595 .  611. 6 5 1 .  9 9 0 .  1 0 1 0 .  1 1 3 0 .  

PER a =  1 .3  7.2 8.9 30.5 24.4 27 .7  

AREA= 4.8 14.0 23 .0  77.8 2 4 . 5  7 0 . 6  
VEL= 2.0 3.7 2.8 2 . 8  7.2 2.8 
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DEPTH CUSEL CRlUS USELK EG e PLOB 
HV HL OLOSS L-BANK ELEV 

PCH PROB ALOE ACH AROB VOL T UA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

*SECNO .I94 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, K R A T I O  = 6.08 

FLOW DISTRIBUTION FOR SECNO= .19 CUSEL. 1956.75 

STA= 783. 790. 960. 1000. 1035. 1120. 1163. 
PER P= .1 34.2 18.1 27.0 19.8 .8 
AREA= 2.4 271.6 103.9 96.2 148.5 16.1 
VEL= .3 .9 1.3 2.0 1.0 .3 

DEPTH= .4 1.6 2.6 2.7 1.7 .4 

3* 

HANGED MORE THAN H V l N S  

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.226 1.68 1962.98 1962.98 .OO 1963.54 .56 .48 . I6 1961.40 
721.1 102.8 457.0 161.2 36.3 63.9 48.1 7.0 5.7 1961.30 

.13 2.83 7.16 3.36 .070 .045 .070 .OOO 1961.30 927.15 
.024321 190. 170. 175. 0 14 0 .OO 142.15 1069.31 

FLOW D I S T R I B U T I O N  FOR SECNO- .23 CUSEL= 1962.98 

STAS 927. 973. 1012. 1039. 1069. 
PER O= 14.3 63.4 18.8 3.6 

AREA= 36.3 63.9 34.7 13.4 
VEL- 2.8 7.2 3.9 1.9 

DEPTH= .8 1.6 1.3 .4 
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0 DEPTH CWSEL CRlWS VSELK EG @ OLOB 
HV HL OLOSS L-BANK ELEV 

OCH OROB 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 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA. 1977.70 ELREA= 1978.70 

DS FACE: 2 - 8' X 6' RCB 
.268 3.84 1974.04 1974.04 .OO 1975.98 1.94 1.11 1.10 1970.20 

721.1 .O 721.1 .O .O 64.5 .O 7.6 6.1 1970.20 
.14 .OO 11.18 .OO .OOO .015 .OOO .OOO 1970.20 991.60 

.DO2117 200. 220. 240. 0 17 0 .OO 16.80 1008.40 

FLOW DISTRIBUTION FOR SECNO- .27 CUSEL- 1974.04 

STA= 992. 1008. 
PER a= 100.0 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 ,015 .3D 2.63 .OO 6.00 8.00 64.30 12 3 1970.70 1970.20 

CHART 12 - BOX CULVERT; NON-OFFSET FLARED WINGWALLS; 3/4-INCH CHAMFER AT TOP OF INLET 

SCALE 3 - VINGUALLS FLARED 18.4 DEGREES (3:l); INLET SKEUED 30 DEGREES 

SPECIAL CULVERT WTLET CONTROL 

EGIC = 1976.971 EGOC = 1977.268 PCWSE- 1974.040 ELTRD= 1977.700 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.92 



0 DEPTH CUSEL CRIUS USELK EG e QLOB 

HV HL OLOSS L-BANK ELEV 
QCH QROB 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 TOPUID ENOST 

SPECIAL CULVERT 

EGlC ECOC ~4 WEIR QCULV VCH ACULV ELTRO UEIRLN 

1976.97 1977.27 1.29 0. 721. 7.551 96.0 1977.70 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1977.70 ELREA. 1978.70 

US FACE: 2 - 8' X 6' RCB 

SPLIT FLOW IN LEFT OVERBANK BEGINS 
.280 5.68 1976.38 .OO .OO 1977.27 .89 1.29 .OO 1970.70 

721.1 .O 721.1 .O .O 95.5 .O 7.7 6.1 1970.70 

. I4 .OO 7.55 .OO .OOO .015 .OOO .OOO 1970.70 991.60 

.000573 65. 65. 65. 3 0 0 .OO 16.80 1008.40 

FLOW OISTRIBUTION FOR SECNO= .28 CWSEL= 1976.38 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 986.0 1065.0 TYPE= 1 TARGET= 79.000 
TOE OF CONCRETE DROP STRUCTURE IN MEDIAN OF HUY 60-89 

ET RECORO: STA 986. TOP OF LEVEE IN LEFT OVERBANK 

E l  RECORO: STA 1065. TOP OF LEVEE I N  R I G H T  OVERBANK 

MAPPED FLOODPLAIN TO CUSEL 
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DEPTH CUSEL CRIWS WSELK EG 0 .LOB 
HV HL OLOSS L-BANK ELEV 

PCH PRO8 ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= .28 CWSEL= 1977.52 

STA- 986. 992. 1022. 1028. 1065. 
PER a= 2.9 84.0 5.3 7.7 
AREA= 20.4 168.2 27.4 66.9 
VEL= 1.1 3.7 1.4 .9 

DEPTH= 3.7 5.6 4.2 1.8 

*SECNO .283 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .51 

3470 ENCROACHMENT STATIONS= 986.0 1065.0 TYPE= 1 TARGET= 79.000 
TOP OF CONCRETE DROP STRUCTURE IN MEDIAN OF HWY 60-89 

ET RECORD: STA 986. TOP OF LEVEE IN LEFT OVERBANK 

ET RECORD: STA 1065. TOP OF LEVEE IN R I G H T  OVERBANK 

a MAPPED FLOCOPLAIN TO CUSEL 

FLOW DISTRIBUTION FOR SECNO- .28 CUSEL= 1977.48 

STA= 986. 992. 1022. 1028. 1065. 
PER (I= 3.9 74.9 6.3 14.9 
AREA= 15.8 104.5 18.8 66.0 
VEL= 1.9 5.4 2.5 1.7 

DEPTH= 2.6 3.5 3.1 1.8 

CCHV- .600 CEHV= .800 
'SECNO .289 

3301 HV CHANGED MORE THAN HVlNS 



0 DEPTH CWSEL CRlWS WSELK EG e .LOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE 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 TOPWID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1982.50 ELREA- 1984.70 

DS FACE: 2 - 8' X 6' RCB 

SPLIT FLOU IN LEFT OVERBANK ENDS 
.289 4.12 1979.12 1979.12 1979.12 1981.20 2.08 .08 1.38 1975.00 

802.0 .O 802.0 .O .O 69.3 .O 7.8 6.2 1975.00 
.14 .OO 11.58 .OO .OOO .015 .OOO .COO 1975.00 991.60 

.002068 34. 34. 34. 0 14 0 .OO 16.80 1008.40 

FLOW DISTRIBUTION FOR SECNO= .29 CWSEL= 1979.12 
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SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
2 .015 .30 2.63 .OO 4.90 8.00 75.00 12 3 1976.50 1975.00 

CHART 12 - BOX CULVERT; NON-OFFSET FLARE0 WINGUALLS; 3/4-INCH CHAMFER AT TOP OF INLET 
SCALE 3 - WINGWALLS FLARED 18.4 DEGREES (3:l); INLET SKEWED 30 DEGREES 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1983.41 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.81 

SPECIAL CULVERl 

EGlC EGOC H4 QWElR QCULV VCH ACULV ELTRD WElRLN 
1983.97 1983.55 2.21 55. 744. 8.102 78.4 1982.50 59. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1982.50 ELREA= 1984.70 



eo4 US FACE: 2 - 8' X 6' RCB (APPROXIMATELY 1' SEDIMENT) 
5.89 1982.39 .OO 1982.39 1983.41 1.02 2.21 .OO 1976.50 

802.0 .O 802.0 .O .O 99.0 .O 8.0 6.2 1976.50 
.14 .OO 8.10 .DO .OOO .015 ,000 .OOO 1976.50 991.60 

,000628 77. 77. 77. 3 0 0 .OO 16.80 1008.40 

FLOW DISTRIBUTION FOR SECNO= .30 CWSEL= 1982.39 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.51 

3470 ENCROACHMENT STATIONS- 935.0 1065.0 TYPE- 1 TARGET= 130.000 
ET RECORD: STA 935. & 1065. MOOEL 1 TO 1 FLW 

CONTRACTION UPSTREAM OF RCB 

HAPPED FLOOOPLAIN TO CUSEL 
.324 6.42 1984.02 1979.80 1984.02 1984.05 .03 .04 .60 1977.90 

802.0 272.1 200.8 329.1 275.2 107.1 313.5 9.0 6.4 1977.80 
.17 .99 1.87 1.05 .070 .045 ,070 .OOO 1977.60 935.00 

.000277 95. 106. 120. 2 22 0 .OO 130.00 1065.00 

FLOW DISTRIBUTION FOR SECNO= .32 CWSEL= 1984.02 

STA= 935. 977. 992. 1009. 1031. 1065. 
PER a= 21.7 12.2 25.0 18.7 22.4 
AREA= 190.0 85.2 107.1 131.0 182.4 
VEL- .9 1.1 1.9 1.1 1.0 

DEPTH= 4.5 5.9 6.3 5.8 5.4 

CCHV- .lo0 CEHV= .300 
*SECNO .399 
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DEPTH CUSEL CRIUS WSELK EG 
QLDB 

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 IDC ICONT CORAR TOPVID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.399 2.59 1988.09 1988.09 1988.09 1988.86 .77 .32 .22 1986.70 
802.0 3.5 731.1 67.4 1.7 99.5 27.9 12.7 7.4 1986.50 

.18 2.04 7.34 2.42 .050 .030 .050 .OOO 1985.50 973.54 
.008557 390. 396. 405. 0 14 0 .OO 91.55 1065.10 

FLOW DISTRIBUTION FOR SECNO= .40 CUSEL- 1988.09 

STA= 974. 976. 1025. 1058. 1065. 
PER Q= .4 91.2 8.4 .O 

AREA- 1.7 99.5 27.6 .3 
VEL= 2.0 7.3 2.4 .3 

DEPTH= .7 2.0 .8 .O 

MUM SPECIFIC ENERGY 
37 ICAL DEPTH ASSUMED 

FLOW DISTRIBUTION FOR SECNO- .49 CUSEL= 1997.85 

STA= 814. 822. 852. 906. 947. 968. 1019. 1021. 
PER Q= .4 8.5 18.5 10.4 6.6 55.6 .1 
AREA= 2.2 24.0 48.5 30.7 17.8 67.5 .6 
VEL= 1.4 2.8 3.1 2.7 2.9 6.6 1.6 

DEPTH= .3 .8 .9 .7 .8 1.3 .4 

"SECNO .588 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.588 2.02 2009.92 2009.92 2009.92 2010.56 .64 5.18 .06 2008.20 
802.0 128.3 626.7 47.0 49.5 87.9 14.8 16.5 10.9 2007.90 

.23 2.59 7.13 3.17 .050 .030 ,050 .DO0 2007.90 892.01 
.008988 490. 500. 495. 0 11 0 .OO 120.87 1012.88 
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0 DEPTH CUSEL CRlUS USELK EG a ULOB 
HV HL OLOSS L-BANK ELEV 

QCH OR08 ALOE ACH AROB VOL T UA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlO ENDST 

FLOU OlSTRlBUTlON FOR SECNO= .59 CUSEL- 2009.92 

STA= 892. 893. 938. 953. 1000. 1012. 1013. 
PER Q= .O 8.1 7.8 78.1 5.8 .O 
AREA= .3 30.2 19.1 87.9 14.6 .2 
VEL- 1.1 2.2 3.3 7.1 3.2 .9 

DEPTH= .3 .7 1.3 1.9 1.2 .2 

*SECNO .701 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.701 2.50 2022.10 2022.10 2022.10 2022.99 .88 5.78 .07 2020.90 
802.0 2.4 756.1 43.5 1.2 97.7 14.8 18.3 12.2 2020.20 

.25 1.97 7.74 2.94 .050 .030 .050 .OOO 2019.60 945.97 
.010537 570. 597. 600. 0 11 0 .OO 69.59 1015.57 

FLOW DISTRIBUTION FOR SECNO- .70 CUSEL= 2022.10 

*SECNO .815 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.a15 2.74 2039.14 2039.14 2039.14 2039.80 .66 5.22 .02 2038.60 
802.0 74.2 727.7 .1 45.0 106.8 .1 20.2 13.7 2038.60 

.28 1.65 6.82 .74 .050 .030 ,050 .OOO 2036.40 885.51 
.007197 665. 602. 580. 0 8 0 .OO 139.38 1024.89 

FLOW DISTRIBUTION FOR SECNO- .81 CUSEL- 2039.14 

STA= 886. 908. 955. 974. 1025. 1025. 
PER U= 1.1 6.1 2.1 90.7 .O 

AREA- 7.2 27.6 10.2 106.8 .1 
VEL= 1.2 1 .8 1.7 6.8 .7 

DEPTH- .3 .6 .5 2.1 .3 
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OEPTH CUSEL CRIUS USELK EG 0 .LOB 
HV HL OLOSS L-BANK ELEV 

PCH 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 TOPUIO ENOST 

'SECNO .891 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

.891 1.65 2047.55 2047.55 2047.55 2048.08 .52 4.76 .O1 2046.60 
802.0 478.2 322.4 1.4 104.7 44.3 .6 21.6 15.1 2046.80 

.30 4.57 7.28 2.20 .050 .030 .050 .OOO 2045.90 869.08 
.022744 410. 400. 385. 0 14 0 .OO 151.62 1020.70 

FLOW DISTRIBUTION FOR SECNO; .89 CUSEL= 2047.55 

STA= 869. 874. 906. 973. 1019. 1021. 
PER a= 1.9 26.1 31.6 40.2 .2 

AREA- 4.1 40.1 60.6 44.3 .6 
VEL= 3.8 5.2 4.2 7.3 2.2 

DEPTH. .8 1.3 .9 1 .O .4 

*SECNO 1.000 
7185 MINIMUM SPECIFIC ENERGY 

ITICAL OEPTH ASSUMED 37a00 2.96 2058.96 2058.96 2058.96 2059.75 .79 8.42 .08 2057.60 
.O 198.4 602.5 1.1 52.8 76.0 .6 23.3 16.5 2058.00 

.32 3.76 7.93 1.66 .050 .030 .050 .OOO 2056.00 941.39 
.010990 510. 580. 500. 0 17 0 .OO 81.94 1023.33 

FLOW DISTRIBUTION FOR SECNO- 1 .OO CUSEL= 2058.96 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

1.081 3.68 2069.38 2069.38 2069.38 2070.90 1.52 3.91 .22 2066.00 
802.0 23.1 727.3 51.6 6.8 70.5 13.1 24.4 17.0 2065.70 

.34 3.37 10.32 3.93 ,050 .030 .050 .OOO 2065.70 981.95 
.008095 350. 425. 500. 0 11 0 .OO 31.18 1013.13 
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DEPTH CWSEL CRlWS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR VTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICON1 CORAR TOPUlD ENDST 

FLOW D l S T R l B U T I O N  FOR SECNO= 1.08 CWSEL= 2069.38 

STA= 982. 986. 1006. 1012. 1013. 
PER Q= 2.9 90.7 6.4 .O 

AREA= 6.8 70.5 13.0 .1 

VEL= 3.4 10.3 4.0 .8 

DEPTH= 1.7 3.5 2.0 .2 

*SECNO 1.157 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.157 4.54 2093.74 2093.74 2093.74 2095.36 1.62 3.28 .03 2091.90 

802.0 11.2 778.3 12.5 4.5 75.2 4.6 25.2 17.3 2091.40 

.35 2.46 10.35 2.72 .050 .030 .050 .OOO 2089.20 983.06 

.008346 425. 400. 365. 0 11 0 .OO 29.87 1012.93 

FLOW D l S T R I B U T l O N  FOR SECNO- 1.16 CWSEL= 2093.74 

VEL- 2.5 10.4 2.7 

DEPTH- .9 3.6 1.2 

*SECNO 1.230 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.230 4.78 2102.18 2102.18 2102.18 2103.77 1.60 3.22 .OO 2097.40 

802.0 102.9 644.8 54.4 22.8 58.0 15.0 26.0 17.6 2098.90 

.36 4.51 11.12 3.63 .050 .030 .050 .OOO 2097.40 980.45 

.I308364 375. 385. 420. 0 8 0 .OO 33.70 1014.14 

FLOU DISTRIBUTION FOR SECNO= 1.23 CWSEL= 2102.18 

STA= 980. 990. 1005. 1014. 
PER R= 12.8 80.4 6.8 

AREA= 22.8 58.0 15.0 

VEL= 4.5 11.1 3.6 

DEPTH= 2.4 3.9 1.6 
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DEPTH CUSEL CRlWS WSELK EG 0 QLOB 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.327 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.327 4.96 2116.76 2116.76 2116.76 2118.28 1.53 4.03 .01 2112.30 

802.0 150.7 503.5 147.8 33.9 42.2 27.8 27.1 18.0 2111.80 

.37 4.44 11.93 5.32 .050 .030 .050 .OOO 2111.80 978.77 

.007405 530. 510. 500. 0 8 0 .OO 33.93 1012.70 

FLOW DISTRIBUTION FOR SECNO= 1.33 CWSEL= 2116.76 

STA= 979. 980. 994. 1003. 1010. 1013. 
PER Q= .O 18.8 62.8 17.6 .8 

AREA- .2 33.7 42.2 24.9 2.9 

VEL= .8 4.5 11.9 5.7 2.3 

DEPTH= .2 2.4 4.7 3.6 1.1 

*SECNO 1.421 
7185 MINIMUM SPECIFIC ENERGY 

TICAL DEPTH ASSUMED 
6.63 2134.73 2134.73 2134.73 2136.59 @ 60.6 607.0 134.4 

1 .& 3.64 .10 2130.00 
15.7 49.1 31.8 28.3 18.4 2130.10 

.39 3.87 12.36 4.23 .050 .030 .050 .OOO 2128.10 990.68 
.007093 480. 496. 540. 0 11 0 .OO 29.06 1019.74 

FLOW DISTRlBUTlON FOR SECNO= 1.42 CUSEL= 2134.73 

STA= 991. 997. 1006. 1020. 

PER O= 7.6 75.7 16.8 

AREA= 15.7 49.1 31.8 

VEL= 3.9 12.4 4.2 

DEPTH= 2.4 5.6 2.3 

3301 HV CHANCED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.516 4.14 2151.54 2151.54 2151.54 2152.89 1.35 3.70 .05 2147.40 

802.0 115.5 599.1 87.4 28.2 56.9 23.3 29.5 18.8 2148.10 

.LO 4.10 10.53 3.75 .050 ,030 .050 .OOO 2147.40 973.39 

.007645 520. 502. 490. 0 14 0 .OO 41.90 1015.29 
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DEPTH CUSEL CRIUS USELK EC 0 .LOB 

HV HL OLOSS L-BANK ELEV 

PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

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

FLOW DISTRIBUTION FOR SECNO= 1.52 CUSEL- 2151.54 

STA= 973. 987. 1002. 1015. 
PER a= 14.4 74.7 10.9 

AREA= 28.2 56.9 23.3 
VEL- 4.1 10.5 3.8 

DEPTH= 2.1 3.8 1.8 
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T LEFT BANK LEVEE BETWEEN SECTIONS 0.280 S 0.282 

ASQ PCOMP ERRAC TASQ TCP TABER NITER DSWS USWS DSSNO USSNO 

19.58 19.58 .OO 19.58 19.58 .OO 7 1977.268 1977.697 .280 .282 

TW LEFT BANK LEVEE BETWEEN SECTIONS 0.282 & 0.283 

ASQ QCOMP ERRAC TASP TCQ TABER NITER DSUS USWS DSSNO USSNO 

15.63 15.65 .14 35.21 35.23 .06 7 1977.697 1977.840 .282 .283 

TU LEFT BANK LEVEE BETWEEN SECTIONS 0.283 8 0.289 

ASP PCOMP ERRAC TASQ TCP TABER NITER DSUS USWS DSSNO USSNO 

45.69 45.77 .17 80.90 81.00 .13 7 1977.840 1981.205 .283 .289 
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LWOUAY DETERMINATION 

FT TARGET INCREASE 

T3 WASH L: UNNAMED UASH #7 

J 1  ICHECK I N 0  N I N V  l D I R  STRT METRIC HVlNS 9 USEL F a  

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

15 - 1  - 1 
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DEPTH 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 UTN ELMIN SSTA 

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

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

0 

3 2 6 5  DIVIDED FLOW 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 580.8  1130.2 TYPE= 1 TARGET= 549.470 

CONFLUENCE OF WASH L: UNNAMED WASH #7 
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

TG (HASSAYAMPA RIVER M l L E  47.81) 

TH (HASSAYAMPA RIVER M l L E  4 7 . 9 0 )  

CROSS SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER 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. 

SWSE I S  ASSUMED AT C R I T I C A L  DEPTH SINCE 0.091 I S  

MODELING PALM LAKE SPILLWAY CREST 

S P L I T  FLOW OPTION USED FROM XSECT 0 .280 TO XSECT 0 . 2 8 9  

TO MODEL OVERFLOW LEVEE I N  LEFT OVERBANK. THE PROGRAM 

WILL USE THE ENERGY GRADE L I N E  TO DETERMINE OVERFLOW. 

PALM LAKE SPILLWAY CREST 
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DEPTH CUSEL CRlUS USELK EG a .LOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

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

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 5.83 

3470 ENCROACHMENT STATIONS= 783.5 1163.0 TYPE= 1 TARGET= 379.520 
.I94 2.74 1956.74 1955.31 1956.74 1956.77 .03 1.58 .02 1954.00 

721.1 377.5 195.2 148.4 376.6 96.0 163.8 5.4 4.6 1954.00 
.I2 1.00 2.03 .91 .070 .045 .070 .OOO 1954.00 783.51 

,000989 550. 545. 550. 6 5 0 .OO 379.12 1162.64 

'SECNO .226 
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. 927.2 1069.3 TYPE= 1 TARGET= 142.160 
.226 1.72 1963.02 1963.02 1963.02 1963.54 .52 .48 .15 1961.40 

721.1 105.7 452.1 163.4 38.0 65.3 50.2 7.1 5.7 1961.30 
.13 2.78 6.92 3.26 .070 ,045 .070 .OOO 1961.30 927.15 

3301 HV CHANGE0 MORE THAN H V l N S  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1977.70 ELREA= 1978.70 

DS FACE: 2 - 8' X 6' RCB 

.268 3.84 1974.04 1974.04 1974.04 1975.98 1.94 1.09 1.14 1970.20 
721.1 .O 721.1 .O .O 64.5 .O 7.6 6.1 1970.20 
.I4 .OO 11.18 .OO .OOO .015 ,000 .OOO 1970.20 991.60 

.002120 200. 220. 240. 0 17 0 .OO 16.80 1008.40 



DEPTH CUSEL CRlUS USELK EG e .LOB 

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 TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC C O F ~  RDLEN RlSE SPAN CULVLN CHRT SCL ELCHU ELCHO 

2 .015 .30 2.63 .OO 6.00 8.00 64.30 12 3 1970.70 1970.20 

CHART 12 - BOX CULVERT; NON-OFFSET FLARED UINGUALLS; 3/4-INCH CHAMFER AT TOP OF INLEl 
SCALE 3 - UINGUALLS FLARED 18.4 DEGREES (3:l); INLET SCEUED 30 DEGREES 

SPECIAL CULVERT WTLET CONTROL 
EGIC = 1976.971 EGOC = 1977.268 PCUSE= 1974.038 ELTRD= 1977.700 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.92 

EGlC EGOC H4 WEIR QCULV VCH ACULV ELTRD UEIRLN 
1976.97 1977.27 1.29 0. 721. 7.551 96.0 1977.70 0, 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1977.70 ELREA= 1978.70 

US FACE: 2 - 8' X 6' RCB 

SPLIT FLOW IN LEFT OVERBANK BEGINS 
.280 5.68 1976.38 .OO 1976.38 1977.27 .89 1.29 .OO 1970.70 

721.1 .O 721.1 .O .O 95.5 .O 7.7 6.1 1970.70 
.14 .OO 7.55 .OO .OOO .015 .a00 .OOO 1970.70 991.60 

.000573 65. 65. 65. 3 0 0 .OO 16.80 1008.40 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 986.0 1065.0 TYPE= 1 TARGET- 79.000 
TOE OF CONCRETE DROP STRUCTURE I N  MEDIAN OF HWY 60-89 

ET RECORD: STA 986. TOP OF LEVEE I N  LEFT OVERBANK 



ET RECORD: STA 1065. TOP OF LEVEE I N  R I G H T  OVERBANK 

MAPPEO FLOOOPLAIN TO CUSEL 

'SECNO .283 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .51 

3470 ENCROACHMENT STATIONS= 986.0 1065.0 TYPE= 1 TARGET= 79.000 
TOP OF CONCRETE DROP STRUCTURE IN MEDIAN OF HUY 60-89 

ET RECORO: STA 986. TOP OF LEVEE I N  LEFT OVERBANK 

ET RECORD: STA 1065. TOP OF LEVEE I N  RIGHT OVERBANK 

MAPPEO FLOOOPLAIN TO CUSEL 

CCHV- .600 CEHV= .800 
'SECNO ,289 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1982.50 ELREA= 1984.70 

OS FACE: 2 - 8' X 6' RCB 

SPLIT FLW I N  LEFT OVERBANK ENDS 
.289 4.12 1979.12 1979.12 1979.12 1981.20 2.08 .08 1.38 1975.00 

802.0 .O 802.0 .O .O 69.3 .O 7.9 6.2 1975.00 
.14 .OO 11.58 .OO .OOO .015 .OOO .OOO 1975.00 991.60 

.002068 34. 34. 34. 0 14 0 .OO 16.80 1008.40 
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DEPTH CUSEL CRIUS USELK EG e QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VR08 XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

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= 973.5 1065.1 TYPE= 1 TARGET= 91.560 
.399 2.57 1988.07 1988.07 1988.07 1988.86 .78 .32 .23 1986.70 

802.0 3.4 732.1 66.5 1.7 98.9 27.4 12.8 7.4 1986.50 
.18 2.04 7.40 2.43 .050 .030 .050 .DO0 1985.50 973.57 

.008751 390. 396. 405. 0 18 0 .OO 90.54 1064.11 

*SECNO .493 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

'SECNO .588 
7185 MlNlMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 892.0 1012.9 TYPE= 1 TARGET= 120.870 
.588 2.02 2009.92 2009.92 2009.92 2010.56 .64 5.17 .06 2008.20 

802.0 128.2 626.8 47.0 49.4 87.9 14.8 16.6 10.9 2007.90 
.23 2.59 7.14 3.17 ,050 .030 ,050 .OOO 2007.90 892.01 

.009011 490. 500. 495. 0 11 0 .OO 120.86 1012.87 

*SECNO .701 
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= 946.0 1015.6 TYPE= 1 TARGET- 69.600 
.701 2.53 2022.13 2022.13 2022.13 2022.99 .86 5.67 .06 2020.90 

802.0 2.5 755.3 44.2 1.3 98.9 15.2 18.4 12.2 2020.20 
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0 OEPTH CUSEL CRlUS USELK EG a QLOB 
HV HL OLOSS L-BANK ELEV 

~ C H  PROB ALOE ACH AROB VOL T UA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUlO ENDST 

*SECNO .815 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 885.5 1024.9 TYPE= 1 TARGET= 139.380 
.815 2.75 2039.15 2039.15 2039.15 2039.80 .65 5.06 .02 2038.60 

802.0 75.8 726.1 .1 45.9 107.3 .1 20.3 13.7 2038.60 
.28 1.65 6.77 .74 .050 .030 .050 .OOO 2036.40 885.51 

.007052 665. 602. 580. 0 8 0 .OO 139.38 1024.89 

'SECNO .891 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 869.1 1020.7 TYPE= 1 TARGET= 151.620 
.891 1.66 2047.56 2047.56 2047.56 2048.08 .52 4.68 .01 2046.60 

802.0 478.2 322.4 1.4 105.1 44.4 .6 21.7 15.1 2046.80 
.30 4.55 7.26 2.20 .050 ,030 .050 .OOO 2045.90 869.08 

'SECNO 1.000 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 941.4 1023.3 TYPE= 1 TARGET- 81.940 
1.000 2.96 2058.96 2058.96 2058.96 2059.75 .79 8.36 .08 2057.60 
802.0 198.6 602.4 1.1 52.9 76.0 .6 23.4 16.5 2058.00 

.32 3.75 7.92 1.66 .050 .030 .050 .OOO 2056.00 941.39 
.010943 510. 580. 500. 0 17 0 .OO 81.94 1023.33 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 982.0 1013.1 TYPE= 1 TARGET- 31.180 
1.081 3.68 2069.38 2069.38 2069.38 2070.90 1.52 3.89 .22 2066.00 
802.0 23.1 727.2 51.6 6.9 70.6 13.2 24.5 17.1 2065.70 

.34 3.37 10.31 3.92 .050 ,030 .050 .OOO 2065.70 981.95 
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DEPTH CUSEL CRIUS USELK EG e .LOB 
HV HL OLOSS L-BANK ELEV 

PCH OR08 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 ENDST 

*SECNO 1.157 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 983.1 1012.9 TYPE= 1 TARGET. 29.870 
1.157 4.57 2093.77 2093.77 2093.77 2095.36 1.59 3.23 .02 2091.90 
802.0 11.5 777.7 12.8 4.7 75.7 4.7 25.3 17.3 2091.40 

.35 2.47 10.27 2.72 .050 .030 .050 .OD0 2089.20 983.06 
.008134 425. 400. 365. 0 11 0 .OO 29.87 1012.93 

*SECNO 1.230 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.5 1014.1 TYPE= 1 TARGET; 33.690 
1.230 4.84 2102.24 2102.24 2102.24 2103.77 1.53 3.08 .O1 2097.40 
802.0 103.8 642.2 56.0 23.5 59.0 15.6 26.1 17.6 2098.90 

.36 4.43 10.88 3.59 .050 .030 .050 .OOO 2097.40 980.45 

*SECNO 1.327 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 978.8 1012.7 TYPE= 1 TARGET= 33.930 
1.327 4.96 2116.76 2116.76 2116.76 2118.28 1.52 3.89 .OO 2112.30 
802.0 150.8 503.3 147.8 34.0 42.2 27.8 27.3 18.0 2111.80 

.37 4.44 11.92 5.31 .050 .030 .050 .OOO 2111.80 978.77 
.007381 530. 510. 500. 0 8 0 .OO 33.93 1012.70 

*SECNO 1.421 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 990.7 1019.7 TYPE- I TARGET= 29.060 
1.421 6.75 2134.85 2134.85 2134.85 2136.58 1.74 3.47 .06 2130.00 
802.0 62.3 600.9 138.8 16.4 50.1 33.4 28.4 18.4 2130.10 

.39 3.79 11.99 4.15 .050 .030 .050 .OOO 2128.10 990.68 
.006487 480. 496. 540. 0 11 0 .OO 29.06 1019.74 
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DEPTH CUSEL CRlUS USELK EG e NOB 
HV HL OLOSS L-BANK ELEV 

QCH OR08 ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLO8L XLCH XLOBR I T R I A L  I D C  ICON1 CORAR TOPUlD ENDST 

*SECNO 1.516 
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= 973.4 1015.3 TYPE= 1 TARGET= 41.900 
1.516 4.18 2151.58 2151.58 2151.58 2152.89 1.30 3.46 .04 2147.40 
802.0 116.6 596.7 88 .8  28 .8  57.5 23.9 29.7 18.8 2148.10 

.40 4.05 10.37 3.72 .050 .030 .050 .OOO 2147.40 973.39 
.007311 520. 502. 490. 0 14 0 .OO 41.90 1015.29 



LEFT BANK LEVEE BETWEEN SECTIONS 0.280 S 0.282 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS USUS DSSNO USSNO 

19.58 19.58 .OO 19.58 19.58 .OO 7 1977.268 1977.697 .280 .282 

TU LEFT BANK LEVEE BETWEEN SECTIONS 0.282 & 0.283 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSUS USUS DSSNO USSNO 

15.63 15.65 .14 35.21 35.23 .06 7 1977.697 1977.840 .282 .283 

TU LEFT BANK LEVEE BETWEEN SECTIONS 0.283 S 0.289 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER OSWS USUS DSSNO USSNO 

45.69 45.77 . I7 80.90 81.00 .I3 7 1977.840 1981.205 .283 .289 
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T H I S  RUN EXECUTED 1 4 J U L 9 2  02:36:54  
...................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  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  

MASH L: UNNAMED UASH #7 

SUMMARY P R I N T W T  TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN P CYSEL CRlUS EG 10*KS VCH AREA .01K 



14JUL92 02:34:13 PAGE 3 3  

NO XLCH ELTRD ELLC ELHlN Q CYSEL CRlUS EG 1 O*KS VCH AREA .01K 
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SUMMARY PRINTOUT TABLE 150 

SECNO Q CUSEL D I F U S P  D I F Y S X  DIFKYS TOPYID XLCH 



CUSEL D I F V S P  D I F U S X  DlFKUS TOPUID XLCH 

1 .OOO 802.00 2058.96 .OO 11.41 .OO 81.94 580.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .091 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .091 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

'I1ARNING SECNO= . I 9 4  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO. . I 9 4  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= . 2 2 6  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .226 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .226 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= . 2 6 8  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- . 2 6 8  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .268 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECND= .280  PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO- . 2 8 0  PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO. . 2 8 3  PROFILE; 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

SECNO- . 2 8 3  PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CA SECNO= . 2 8 9  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .289  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .289  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 2 8 9  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= . 3 0 4  PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= . 3 0 4  PROFILE= 2 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 

WARNING SECNO= . 3 2 4  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- . 3 2 4  PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- . 3 9 9  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 3 9 9  PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- . 3 9 9  PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

CAUTION SECNO= .399 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 4 9 3  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 4 9 3  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 4 9 3  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 9 3  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 8 8  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .588 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

;rwcNo= 

, 5 8 8  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

ECNO= . 5 8 8  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO- .701  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 7 0 1  PROFILE. 2 CRIT ICAL DEPTH ASSUMED 
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.701 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

- 
CAUTION SECNO= .815 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . e l 5  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .815 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .a15 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .891 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .a91 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .891 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .891 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.000 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.000 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.000 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.000 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SgCNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

1 . 0 8 1  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

1.081 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

1:081 PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 

1.081 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.157 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1.157 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

1 . 1 5 7  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1.157 PROFILE- 2 n l N l n u n  SPECIFIC ENERGY 

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

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

1.230 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1.230 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO: 1 .327 PROFILE= 1 C R l T l C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 . 3 2 7  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1 .327 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .327 PROFILE* 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.421 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 4 2 1  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.421 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.421 PROFILE; 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1 .516 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 . 5 1 6  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .516 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .516 PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 
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FLWOWAY DATA, WASH L: UNNAMED WASH #7 
PROFILE NO. 2 

- . - . - - . FLWOWAY - - - - - - -  WATER SURFACE ELEVATION 

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

AREA VELOCITY FLWOUAY FLOMUAY 



a 
WASH L: UNNAMED WASH #7 

C r o s s - s e c t i o n  .091 
1964- 

1962 - 

1960-  

C 
0 
rl 

c, 
1958- 

> 
(1, 
rl 

W 

1956- 

1954- 

1952- 
0 

c ,070  +.070* "m 
g. 
0 

. , . .  t . , . . ~ . - - ~ j . - . - 1 a - ~ s 1 - . . . j . . . . t s s . . t  

200 400 600 800 1000 1200 1400 1600 

D i s t a n c e  



WASH L: UNNAMED WASH #7 
Cross-sect i o n  . 194 

1 9 5 0 - . ~ 9 . ~ s - , - ~ . - r - ~ - - s . ~ n - . . 1 . a . . 1 - - - - 1 . , - . ~  
700 800 900 1000 1100 1200 1300 1400 1500 

D i s t a n c e  



a 
WASH L: UNNAMED WASH #7 

C r o s s - s e c t l o n  .226 

1985- 

1980- 

C 
0 
r i  

cr 
R] 1975- 
> 
Q) 
d 

W 

1970- 

1965 - 

19601 
800 

1 9 9 0 - a .  070- rn .070 > 
V 
0 

- . . .  I . - - Z ~ . . . . , . . . . , . - . . , - - . . , . . . . , . , . . ,  
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HYDROLOGIC ANALYSIS FORM Expires luty 3 I. 1991 

blic reporting bu'rdcn for th i s  form isesliniated lo average 3.67 hours pcr r e s p n s e .  The burden estimilto includes the  
me lor reviewing instructions, searching existing d a t a  sources, gathering and mainb in ing  t h e  nccded d a t a ,  a n d  

completing and revicwing t h e  form. Send comments regarding the accuracy of the burden es t imate  a n d  any suggest ions  
lor reducing this  burden, to: Information Collections Management, Federal Emergency Management  Agency, 500 C 
Street ,  S.W., Washington, DC 20472; and to the Oflice of Managemenland Hudget, Paperwork Reduction Project (3067- 
0148). Wash indon .  DC 20503. 

Community Name: ~%M/.(/@~RPD&~Z ,ufi P P  l.4h&wi?u~7 
- 

Flooding Source: d&.5;~/%: I;/N/vHE~ JlM&P& ,?%& &/Pu+Y / 
f O ~ / o r n z  f~ rcnch /7ood ing  sourcrJ 

*) 

Project Namelldentifier: W/C ~ ; E * ~ z u %  A-D MS FCo 89- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

Approximate study s t ream (Zone A )  
Dehiled study s t ream (briefly explain methodology1 A55 

L 1 
2. REASON FORNEW HYOROLOGICANALISIS 

I & No existing analysis  1 
Improved da ta  (see &La revision onpage 3) 

Changed physical conditions of watershed (explain) 

Alternative methodology ouslify why ihe revised model is better Ihon mode1 used in the erfectioe PIS) I 
O Evaluation of proposed conditions (CLOMRs only) (explain) 

@ Other  do C?~fdicu) ~ n c ; I ~ ~ i s  O F  GILA . , e f le  e+ e~&% MG 60 t.L~.&t, s 

I I l a  computer p r o g r a d m o d e l  was  used in revising the hydrologic analysis, please provide a diskette with the inpu t  
files for the lo-,  50-, 100 - a n d  500-year recurrence intervals. I 
Only the  100-year recurrence interval need be included for SFHAs designated a s  Zone A. I 

3. APPROVAL OF ANALYSIS 

Approval ofhydrologic analysis,  including the result ingpeak disehar e value ( 5 )  has been provided by the  
appropriate local. s ta te ,  or Federal Agency. (i e., FIODA C C ~ & ~  D d r ~ i l  d k'b'brir&r C a u 4  

Attach evidencc ofapproval.  
0 Approval o f the  hydrologic analysis is not required by any local, Slate, or  Federal Agency. ' I  

f f M A  F o r m e l - 8 9 8 . A U G 9 3  Hydrologk Anafysor form Form 3 Page 1 of 7 



4.REVlLW OF RESULTS 

I 1 

I Stream: M: &NNW~=~ /&SSAYAMPR~S,V~Z x i 8 ~ ~  (*ff) I 
Comparison of 100-year Discharges 

Location: Drainage area FIS (cfs) : Revised (cfs) : 1- 

I Nole: When revised dischargesare not significantly different than FISdischarges. FI?MA may require a 
confidence limits analysis on attachment D a t  a later dale  lo complete the review. I 

As is oncn the case with revision requests, only a portion of a stream may actually be revised o r  be aKected by a 
revision. Therefore, Lransilion lo the unrevised portion is important lo maintain Lhe continuity o r  t h e  study. N F I P  
regulations stipulate that such a transition must be assured. What is  the transition rrom the proposed discharges lo the  
effective discharges? I'lease explain how the transition was made i a t f a h  separak  sheel ifnecessary) 

I I 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODINGSOURCE. 

Is the new hydrologic analysis being developed solely lo revise the flow values presented in the FIS( i . r .  nochanged 

hydraulic conditions)? Yes @ No I I Ifyes,does the TOO-year water surface elevation change by 1.0 foolor more? Yes 17 No I 
FEMA does not normally revise NFIP maps solcly due to insignificant flow changes where changes in 100-)car waLcr 
surrace elevation a re  less than 1.0 Tool. 

Hydrologi' Anrlyric Form form3 Page I of 7 



5. HISTORICAL FLOODING INFORMATION 

1s historical data available for the flooding source? Yes No 
IT yes, provide t h e  following: 

l a a t i o n  a l o i g  flooding source: 

I \faximum peak discharge: cfs 

I Second highest peak discharge: cfs 

I Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest  gage to project si te (along flooding source or s imrlar  walershed. aprclfy) 
/VA 

Gaging Station: 
Drainage area  a t  gage: mi2 
Xumber  ofyears  ofdata :  

- 

7. DATA REVISION 

Please use the following table to l i s ta l l  the data  andlor parameters  aifccted by th i s  request and identify thcrn .is 
new data  (New) or a s  revis ingexis t ingdata  (Reuised). Ilfnecessary, allach o separale  sheet.) 

Data Parameter  New Revised Data Source 

Data source can be from a Federal, Sta te ,  or local government agency, or from a private source. Some State  a n d  
local governments may have lesss t r ic t  data requirements than  Federal agencies, in  which cabe the hydrologic 
data  may not be accepted by FEMA unless i t  is demonstrated that  the data give a better es t imate  o f the  flood 
discharge. 

Attach documentation corroborating each data source (i.e., certified slafernrnl, report, bibliographical reference tu 
apubl ished document). In the  case of a published document o r  a government report ,  providing copies of the cover 
and pertinent pages may be helpful. 

8. METHOOOLOGY FOR NEW ANALYSIS 

1 SLatistical Analysisof Gage Records(use Attachment A) 

Regional Regression Equations (use Altachmenl B )  

Precipitation/RunolTModel (use Atlachmenl C) 

Other  (specify, atlach backup computalions a n d  supporting ahfa) 

I I 
Hydrologic Analysis Form Form 3 Page 3 of 7 



ATTACHMENT A: STATISTICAL ANALYSIS Of GAGE RLCOROS 

Caging Station: NA 
C a g e  l aca t ion  (lat i tude and longitude): 

FIS: Revised: 

1. Number o r y e a r s o l d a t a  . . . . . . . . . . . . . . . . . . .  .. .... . . . . . .  
..... Systematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

Historical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Homogeneous da ta  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Data adjus tments  

4. Number orhigh outl iers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l a w  outl iers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zeroevenls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 5. Generalized skew 
I . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6. Station skew .. 
i 
! 7. Adoplcd skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i 
I 

fJ Y e s .  fJ No Yes a No 

0 Yes No Yes No 

1 8. Probability distribution used (justify I 
.. . . . . . . . . . . . . . . . . . . . . .  I if log-Pearson 111 was  not used) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Transfer equations lo ungaged sites 0 y e s  No I 
1 If yes, specify method 

10. ExpecLed p,robability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 Yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,Comparison o f r e s u l b  with other analyses 0 Ycs 0 NO 

Ifyes ,  dcscribe comparison 

'FEMA does not accepl expected probability analyses for the purpose of reflecting flood hazard information in a I F I S  I 
l fany da ta  is not available, indicate by NIA. I 

A n a c h  analysis including plot of flood frequency curve. 

H y d r d q i c  Analysis For Folm 3 Page 4 of 1 



A n A C H M E N T B :  REGIONAL REGRISSlON FQUATIONS 
r 1 

Bibliographical Reference: 

MA 

(Afkach a copy ofli t lepage, &ble ofconlenls, a n d p e r l i n m f p g e s  includingryunlions.) 

2. Gaged or ungaged s t ream: 

3. Hydrologic regiods):  
Attach backup map. 

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

FIS: Revi.4: 

5. Urbanized conditionscalculations . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No Y z  No 

. . . . . . . . . . . . . . . . . . . . . . . . .  6 Percent  of watershed urbanization 

Is t h e  watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 0 Yes No 

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

If the  answer  to 5,7, o r  8 is  yes. explain methodology in Comments. 

I f d a b  i s  not  available, indicate by NIA. 

Commenls  

. . 

rl t tach computation and supparling maps, delineating the  watershed boundary and drainage arc3 divir-25. 

HydroIqt' Ar.aly585 Form Form! Page 5 of 7 



ATTACHMENT C: PRLClPlTATlOlURUNOFF MODEL 

PIS: Revised - 
1. Method o r  model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W - F  

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L./ 3. 0 
Date: :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l ? ~  h i 4  B& 

. . . . . . . . . .  2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . . .  .. #OM ARM 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Source of rainfall distribution: SCS ' T ~ P E  

4.  Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 HOUF,S 
. . . . . . . . . . . . . . . . . . . . .  5. Areal adjustment  to precipitation (8): /YW!T &Y&o-& 

. . . . . . . . . . . . . . . . . . . . . . . .  6. Hydrograph development method: S-&?W ti 
7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - CSREEA- A n r  

Source of soils information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of land use information 

ScS 
. . . . . . . . . . . . . . . . . . . . . . . .  %>,, 03 k / / l c k~ .& l l ?~  

8. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jd~h/,.4~ bprii 

9. Reservoirrouting: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No O Y e s  q No 

10. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No D y e s  No 

Ifyes, explain howbaseflow was determined: 

~ ~ 

11. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Yes @ No 

12. Modelcalibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No €4 Yes 0 No t 
I lyes ,  explain how calibration was performed PO m,h!<'d d 1kL ~ ~ c f  12 Te C&,,2n fr, / 

LC: 7% I L A S C ~ A ~ E  vs DRP~M-E ARFA - o u  vue < a-\A 

~ M ~ I O R P C  O I P  ? I P ~ C ~  b u  i h ~  F, WcJ G n t r o  1 D12ru+ ul /%r ( iY ,  C o d  ,I 
13. Future land u s e  condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ... . . . . . . . .  

If yes, explain why 
n Ycs No I 

I 
I 
I 

NOTE: FEMA policy is to base floodingon exislingcondilions. 
I l f d a h  is no1 available, indicate by NIA. 

Attach precipitatiodrunoff model, hydrologic model schematic, curve number calculations, time o f  concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 

Hydrologic Analysis Form Form 3 Page 6 of 7 



A t l A C H M E N T D :  CONFIDENCE LIMITS EVALUATION 

I Select one location for Conlidence I.imits Evaluation (describe focolionl: 

Discharges for selecLed localion: 

I Exceedance Probabili ty F I S  Revised 

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

2% (50-year) . . . . . . . . . . . . . . . . . . . .  c fs 

1% (100-year) . . . . . . . . . . . . . . . . . . .  c TS 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  CTS 

cis 

c f s  

cfs 

crs 

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% limit cfs 

25% limit ds 

75% limit c is  

If the  value of the  100-year frequency flood in Lhe 
FIS is beyond t h e  50% conlidence interval but 
within the  90% confidence interval,  does the 100-year 
water  surface elevation change by 1.0 foot or more? 0 Yes No 

An example  of confidence l imits analysiscan be found in Appendix 9of Bulletin 17B 

0; 
t tach Confiderice Limits Analysis. 

Hydrolcgi Analysis form Form 3 Page 7 of 1 



C o m n ~ u n i t y  Name: unr'flarmrak! f / \ a r 8 i ~ ? l -  bufi* 04 IC k ehnurc~ 

f ~ l o o d i n g  Source: ~JAs;~-N: ,#NN~& &S;S&AM@~ Z/&W 
tore {vrm {or roch flooding rourrr) 

0%) 
Piojcct  NameAdenliIicr: /A);&@;, b g ~  ~ d f l  5 Fc-a 39-73 - 

I .  REACH TO BE REVISED 
1 

l )ownstream limit: S ~ X - I ~ ~ K  0.07 b 
Ups t rcam limit:  ,C-f-afz,dV- O,@fi? 

2. EFFECTIVE FIS 

$[ No1 sludicd 

Studied by approximate methods 

1)ownstrcam limil  of s tudy 

Upst ream limit ofs tudy - 
Sludied by detailed methods 

Downstream l imi t  ofs tudy 

Upst ream limit  of study 

Floodway dclineaLcd 

Downstream IimilofFloodway 

Upstream limit  of Floodway 
L I 

3. HYDRAUUCANALYSIS - 
-hydraulic analysis d i r e ren l f ro rn  t h a t  uscd Lo develop the FIRM. (Check all lhul apply )  1 

@ No1 sludicd in F1S 

Improved hydrologicdalidanalysis. Explain: NY 4 i 9  liso I ~ . G ! ' , ~ s I $  2 ror2.d i c r V . 7  

~ i h , i < C . f i r c l i d  b~ he ~ r ~ a u c ! V  Co*1-ri31 i t  0-f 

' c  &An+; 

Improved hydraulic analysis. Explain: 

I Flood control structure.  Explain: I 
0 Other .  Iq:xpfdln 

I I 

f EMAFotrn 81-89C, AUG93 Riverine Hydraulic Analyrlr form Form4 Page 1 01 6 



. 
3. RlVERlNE HVDRAU 

Models  Submined 

VuII input and output  l ist ings along with files on diskeLte(ifouailab1e) for each o f l h e  models listed below a n d  
summary ofLhc source of  input  parameters used in the models must be provided. T h e  summary  must include a 
c o m ~ l e t e  descr,iplion o f a n y  changes made from model lo model k g ,  duplicaleeffectiue model locorrecledeffic!iue 
model). Only the  Duplicate Effective and Lhc Revised or  Post-Project Conditions models must  be submitted. See  
instructions for directions on when other n>odels may be required. Only the  100-year flood prolile is required for 
SE'lfAs wi tha  %one A designation. For a r e a s  which do not have detailed flooding, a hydraulic modcl is not 
required; however HFE's m a y  not be added to the  revised FIRM. 

Duplicate Effective Model 

Copies ofthe hydraulic analys is  used in t h e  effective FIS, referred to a s  the  
cffcctive models ( lo- ,  50-,  loo-, a n d  500-year multi.pro/ile runs  a n d  the 
floodway run) must  be o b k i n e d  and lhen reproduced on the  requestor's 
equipment to produce t h e  duplicate e rec t ive  model. This is required to 
assure  tha t  the erec t ive  model input da ta  h a s  been transferred correctly to 
the requestor's equipment  a n d  to a s s u r e  t h a t  t h e  revised d a t a  will be  
in tegra ted  into t h e  ef lec t ive  data  to provide  a continuous PIS model 
upstream and d o w n s b e a m  of the revised reach. 

Corrected Effective Model 

T h e  corrected e rec t ive  model i s  t h e  model t h a t  corrects any errors t h a t  
occur in thedup l i cak  effective model, adds  a n y  additional cross sections to 
the  dupl icak effective model, or incorporates more detailed topographic 
information than tha t  used in the currenl ly  erfective model. 'The corrected 
effective mcdcl must  no( reflect any man-made physical changes since s he 
da te  of the  effective model. An error  could be a technical error in t h e  
modcling proccdurcs, o r  a n y  construction i n  the floodplain t h a l  occurred 
prior to the  datc  of the  erec t ive  model b u t  was not incorporated intu the  
effcctivc mcdcl. 

Existing or  I're-Project Conditions Model 

T h e  duplieatc erfectivo o r  corrected modcl i s  modificd lo  produce t h c  
exisl ine or  prc-project conditions.& to reflecl any modifications t h a t  
have occurred within the  floodplain since the  date  of the erective model bu t  
prior to the construction or the  project for which t h e  revision is be ing 
requested. If no modification has occurred since the dale of the effective 
model, thcn this model would be identical to t h e  corrected cffcctive o r  
duolicate eiTectivc model. 

Revised o r  I'ost-l'rojeel Conditions Model 

T h e  existing or  pre-proiect  conditions model for duplicale effecliue o r  
correcledrflecriue model, as appropriate) i s  revised to reflect revised or post- 
project conditions. Th i s  model must incorpraLe any physical changes to 
the  floodplain since the efl'cctive model 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. 

H &. Please a t t a c h  a s h e e t  d e s c r i b i n g  a l l  o t h e r  models o r  Na tu ra l  
calculations submitted.  

/deic ,  14ade i 
,z&~d,>c ~ , d e / )  ( P r O i s 9 a c  

I 
Riverinc Hydraulic Analyl,, berm toom4 Page 2 01 6 



4. MODELPAR*M€T€RS (from mcderuredlo revise 100.year warersudacc elevation) 

I 
Discharges: Upstream Limit Downstream Limit  I 
50-year  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-70 390 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500-year 

Attach diagram showing changes in 100-year discharge 

Explain how Lhc s tar t i  water surface elevations were determined SSQ, ' ~ j & *  

b C ~ A ~ C  e J ~ ? I G &  de.jeri.n;fied hv 3,~ S1/e,:e- #rpq 
p/,n,d d 

Givc rangc ofrriction loss coefiicienls (Manning's " N 7  Channcl . . . . . . . .  . Qzg - *OK 
Overbanks . . . . . .  .D 40 - ,870 

I f  friction loss coeficients a r e  different anywhere along the  revised reach from those used to develop the  F'IItM, 
give location, value used in the effective FIS, a n d  revised valucs and an explanation as tn how thc rcviscd valucs 
were dckrmincd .  

I)escribc how Lhc cross seclion geomelry data were determined le.g., field survey, lopogruphic mup, lahen from 
previous study) and list cross scctions tha t  wcrc added. I 

F o t m O  Page 3 of 6 



5. Explain how reach lengths for channel a n d  overbanks were determined: 

i P C  lp ,~-?u VJP,,-CZ m ; n n c ~ ~ , - p , d  J 

5. RESULTS(frommodelusedlorevise 100-yearwarersudaceelevaticns) 

1. Do the  resulk  indicate: 

a. Water  surface elevations higher than end points of cross sections? .................. Yes hP No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G!4 Yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other  unique si tuations . . . . . . . . . . . . . .  Yes La N O  
t r ~  yes, Spec, i Plib b* i ; 7 q b r ~  , t i a c ~ e d )  

l fycs  to any of the  above, attach an  explanation tha t  discusses the  si tuation a n d  how i t  is prcsentcd on the 
profiles, tables, and maps. 

. . . . . . .  W h a t  is the maximum change in encrgy gradient between c;oss-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

.................... What  is the distance between the cross-sections in 2 above? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

Wha t  is the maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  /o 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

I.'loodway determination 

......... a .Wha t  is the maximum surcharge allowed by t h e  community or S l a t e ?  -t- Coot 

. . . . . . . . . . . . . . . . . .  b. What  is the maximum surcharge for the  revised conditions? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

c. Wha t  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Explain:  I 
( d. Arc there any negeativc surcharge va luesa t  a n y  cross-section flA a y e s  No I 

I If yes, the floodway may need to widen,. If it is not widened, please explain and indicate the niuximum ncgative 
surcharge. 

Riverine Hydrauli<Analyrir form Fovmd Page 4 of 6 



5. RESULTS ICmt'd) 

e 
l b. 1s Lhe discharge value used lodetcrmine the floodway anywhere different rrom tha t  used Lo determine the  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  natural  100-year flood elevations? 0 Yes E No 

I ICYes, explain: I 

. . . . . . . . . . . . . . . . . . . . . . .  17. Do 1 0 0 - ~ e a r  w a ~ c r  surface elevations increase a t  a n y  location? 0 Yes No I 
If yes, please a t t ach  a list o f t h e  locations where t h e  increases occur, s l a te  whether or not the  increases a r e  located 
on the requestor's property, and provide a n  explanalion or the reason Tor the increases. 

NA - ,UE, f l o a w  

Please a t lach a completed comparison table enlitled: W a t e r  Surface Elevation Check (See page 6) 

6. REVISED FIRWFBFMAND FLOOD PROFILES 

A The  reviscd waler  surface elevations Lie into lhosc computed by h e  erective FIS !vlodcl (lo-, 50-, 100.. and500- 
year) ,  downstream of the project a t  cross-section /YA within feel and upstream or  the  

projecl d l  cross section within reel. 

I .  The  revised floodway clevatio.ns tic into those computed by Lhc erecLive FIS model, dowstream of the  projecta l  

cross section within feel  and upstream or the  project a t  cross section 

within ,'/A reel. 

C. Attach profiles, a t  the sdme vcrlicol and horizonlal scaleas  the profilcs in the crect ive  VIS report, showing 
s t ream bed and profilcs oT all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top.of-road data),  culverts,  ir ibukrics,corparate limits, and study limits. l rchannel  
distance h a s  changed, Lhc stationing should be revised for all profile sheets. 

A t b c h  a Floodway 1)ah'I'dble showing data  for each cross section listcd in the publishcd Floodway 1)ataTdble in 
thc I'IS report. 

I I'rocecd to Ilivcrinc ICoaslal Mapping Form I 
Riverine Hydrauli< Analyrtr Fotm form 4 Page 5 of 6 





Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l.C 

This watercourse islocated in a mountainous area. It is common for this 
watercourse to flow in subcritical, supercritical, and transitional flow 
regimes. The subcritical profile has been used t o  delineate the 100 year 
floodplain and prepare maps, tables, etc. 



I 2. What in Lkc v lurcc  and dulc o l t h c  updutcd bpogtaphic :nformslion ( r r o m p l ~ ! ~ f l ~ o p h o ~ ~  mu,>.<, Ju 198.5. field 
iuiuey. Mu? ,979. b r o c h p ~ ~ l e s ,  June ,987, c ~ E . ) ?  Phots : J@ r .  11'1 h . Oaf 19Vo C& M G ~  / i f+/ 

a 

, Flooding Source: 

project ~ a m e / l d e n t i f i e r : ~ l ~ k e n  b u r q  AbMS FCD 84-77 

3. What is the sculo nnd contour inlcrval cfLhc Inilowingworkmups? 
a. K ~ W I I V C  PIS uq knowq sc;l~o wn k n o ~ q  Contour intorvul 
b. I<cvixion Rcquest I " = .  200' scule . 4.43 Conlour inLcrval 

a 

NO'I'K: Ikviscd towgraphic inCurma~ion murt bo o t c q ~ ~ u l  or grculor duluil. 

1. AlLuch un annntplcd IJlllM and PRI-'M a t  thcscplo O I L ~ C  cffcclivc l*lR.M ~ n d  E'I3IL>I showing ~ h c  rcvi.scd IOU-year 
and 500-ycur fluodpluins und Lhc 100.ycar floudwny b~rundarics und how they Lic into Lhosc shown on thc c!'fcc~ivc 
I'IKM und I-'HI-'M downvlreum and upsLrcum of Lhc revisiun cr  .djucu~il L I I  Llle urenuIrcvisit)n rur cui~stal  sL\~dics. 

1.MAPPIHG CHANGES - 
I .  h wp6gruphir: work mirpofsuitlrblc ycaio, contour inlcrval, and planimetricdcIinition mual bc ~ubmitLcd ~ h o w i n g  

(indieulr NlA when nutnpplicable): 
Included 

............ A d  wpprorin8Le 100-year n ~ ~ d ~ I i 1 n  boundpries ( 2 0  A @. Yes 9 No a NIA 
................ 8. Revised dclailed 100- und 500-year floodplain boundaries 3 Yos &! No 0 NIA 

C. Kcviscd IOO.yoar floodway boundaries ................................. il Yes 8 No a NIA 
O. Location and s l ignment  ofall  cross sections used in the revised 

hydraulic modcl with stationingcontrol indicated ....................... YCJ No a XlA 
.......................... E. S t r e a m  ul ignmenu,  road a n d d a m  alignmonks Yes 0 No 0 NIA 

....................................... F.'. CurrcnLcommuniLy boundaries Yes NO O NlA 
C. EiTcclivc 100- and 500-yeur flcadplaln and 100-year nocdway 

. . boundaries from tho FIRMIFRFM rcduccd or enlarged to the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scaic of !.he topographic work map .. ; 0 Yes a Nt, NlA 

IT. T ' P h e t w e e n  Lhe w a n d  revispd 100- and 500-year 
. . . . . . . . . . . . . . . . . . . . . . . . . .  floodpluins and lOO.year floodway boundnries Yca a Nu NlA 

I .  T h e  requcslnr's properly boundaricsand community easemenu . . . . . . . . . .  0 Ycr No IXI N/A 
. . . . . . . . . . . . .  J. T h e  rignvd certiiicwtion oTa regislared proressional engineer @ Yes 0 Nu a NIA 

K. 1,ocation a n d  tlescriplion orrelercnco marks ............................ a Yes No 0 NlA 
I,. Verlical duluin(examy1e: NCVU, NAVlletc.) .......................... Yw 0 Nu 0 NIA 
M. Caasb i l ronc  drsigmllons Lie inlo adjaconturens not beingrevised . . . . . . .  Yes NU @ NIA 
N 1,wation a n d  ulign~nenLolwII constnl trnnseclv uxcd to revive Lllc 

..................................................... cuuakl  unulyreu 0 Ycv 0 No Ed NIA 

I l a n y  d L h o  ilunia aboveare rnirrkcd no o r  NIA, pleasc c x p l u i n : ~ ~ ~ .  . . ,500- g e a r ,  o r  , 
c ~ s . f a  I zorrcr n r , ' s e d  o r  d e / , b c ~ / c d ,  ~evtkeb;  100-"year (/obClpL, 
t . ; ~  ,Ado e f&'cc$,'vc ,4a ss= y o R; <er  f l  / d p  /Q ,'q. 

ALhch nddilionol pugcr if nccdod. I 
F'V.4 F ~ t m  81.09D.AUG93 Rirer~nd,Corrral Uapp~ng ro#m Ietm5 Pig* l o 1  l 



1. MAPPING MANGES ICbnt'dl 
r .  .. 

\ I A Flood Aoundarie~ and 1Wyear  watersurFaee elevallons: 

Hlvl !.he 100-year floodplain been e h i b d  or inveaaed or the TOO-year va te r ru  fate elevation increased a t  any 
locellon on property ofher than the requestofsoor communi~y's? 13 Yes $No 

I ifyes, please give the localion ofshiRor increase and an explanation for the increase. I 

1 a IIave the akectrd property owners been notilied ofthis shift or increase and the effect i l  will hare on their 
property? ..................................................... 0 Yea B N o  

I ~ Y ~ s ,  pleaqe attach letter$ lrom these property owner* slating they have noobjection9 ta Lhc revlsed f l d  
baundaries Ira LOMR is being requexled. 

b. What is the numberoflnsurable structures that will be impacted by thls shinor increase? 

6. Have the floodwey baundariesshifted or increased aLany locellon compured Lo those ahownon Lhe effeclive 
................... ................................. YIJYMorFlKM? .: Yes B N o  

Iryes, explain: 

7. I fa  V- zune has been dcsignalcd, has it been delineated tocxtcnd landward to the heel of the primary frontal 
dune? yes [ B N o  

ITno, explnln: 

rJ A .,".V, .nu". .- 

8. Manual brdigihl  map submisrion: 

W Manual 

Digibl 

1)igilal map subn~isuions may be uscd to updale digiul  PIHMs(DFIKMs). Por updaling UFlRMs. Ulese 
iiubmissionb must Lo cu~~rdinutcd with PEMA 1leadquar.ero as lar in advdncc ulicbmiss!on ar wssible 



2, EARTH F N P U C t M S H l  

Ri.trincXar$nl Mopping Form Mrm J Page 3 of 3 

1. The till is: Existing. Proposed El N/A 

2. 1Ins nll beenlwlll be placed in the regulatory floodway? ............... .'. . . . . .  0 Yes 6il No 
If yes, please atcachcompleled Riverine Hydraulic Analysit F o m ,  

S. l las  fill beedwill be placed in floodway friflgeIarea betweenfhe/bodway 
a n d  100-yearfiodpluin boundaries)? ....................................... Yes ba No 

Iryes, thencomplete A, B, C, and D below. 

A. Arc i i I I  slopes for granular materials sleeper than one vertical 
on one-and-one-hnlfhoriwntal? .......................... ;. ........... Yes a NO 

If  yes,juslify steeper slopes 

9. Is adequate erosion prdlec:ion providod for fill slopes exposed to moving flood w & x s ?  fSlopas erposedto 
flows with uclocities ofup l o 5  feelper secondifis) during the 100-yearflwd must, a f a  minimum, be 
protected by a courr o f g r a ~ t ,  ulncs, wetdt, or s lmlhr  u~gelation; slopes exposed to flows with uelocitirs 
greater then 6 fpn during the 100-yearbod muaf, ni a minimum, beprotec~ad by s low or r ~ k  riprap.) 

................................................................... Yea 0 Na 

If no, describe erosion proteclion provided 

C. 11as all fill placed in revised 100-year f l d p l n i a  beon compacted to 95 percentof ihc maximum densily 
obtainable with the Standard Procbr Test Method or acceptable ogulvalent method? 0 Yes NO 

D. Can structuresconceivably be constructed on the fill a t  any time in the future? CJ Yes 0 No 

If yes, prwide certiflcalion oCfi11 compacLion (iLem C, abave) by the community's NFlP p r m i t  oficial, a 
register& pmfesslonnl engineer, or an accredited mils engineer; 

4. fias fill beentwill be placed in a V-zone? 0 Ycs No 

Ifyes, is the fill prolected from erosion by a now! control ~ t r u c t u r t  such as  a rcvfLmenL or 
seawall? yes a NO 

If yes, attach the coastal structures form. . 

9 



Csmmunity Name: ~nln~orpornfed %YIC 

F!ooding Source: r/r/m~' f i ~ / h n e  YMmjA&& / R , E ~ ~ ~  
7 

ProjectNamcndentilier: /.,~ck&~burcl ADMS FCO 8q-79 

Name of roadway. railroad. ek.:  /An 2 kMwv 6 e g 9  
2. I ~ c a t i o n  oibridgdculvert  along flooding source (in terms ols t ream distance or  cross-scc:ion identifier): 

s j a C r d o  U - P ~ Z A  \ S - C Q . / I O ~ ~  0 . 4  

3. This revision reflekts (check onr of the foilowing): 

New bridgelculvert no; modeled in the FlS 

a Modified bridgdculvert previously modeled in the FIS 

New analysis ofbridgdculvert previously modeled in &c FIS 
- 

(Exp la in  why new analysis wasperformed) 

I I 
2. SACXGROUNO 

I 1 

I Provide Lhe following informalion about the structure: I 
1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete Sox cplvcrt; three,30-foot span bridge 

with 2 rows oftwp 3- foot diameter circular piers; 40-fact wide ogce shape spillway) S'ff iq & g'x7 ' 
r-elt\%rce d C-L-P& b ? ~  c d u e r t  

2. Entrance geomclry ofculvert/lype oibridge opening(e.g. 30 "-  75' wing walls with square !opedgc, sloping 
embankmenu and vertical abutmen&) .?b"-70- duMs w ~ / / s  q-m &g 

4 - 
4 

3.  Ilydraulic model used Lo analyze the structure (e.2.. flEC.2 wilh spec~ui  bridge rauflnr. W S P H O .  I IYR)  

HEC-2 u, ' jh c;- '~I  ~ I d e - 6  

lCdifTerenL!han hydraulic analysis lor the flooding sourcc.justify why the hydraulic analysis used for t \e 
flooding source could not dnalyze the structure(s). ( A l k h  juslificdion) 

Note: I f  any  i t ems  d o  not app ly  to submi t ted  hydrau l ic  analysis. indicate  by  X I A  
One Corm pe r  newlrevised br idge 'culven 



3. ANALYSIS 

Ske tch  the  downsbeam face olLhe structure together w i ~ b  the road profile. Show, 
Y minimum, Lhc m a x i m u m  low 

. 
chord elevalion,  invert  elevalion, minimum lop of road elevalion,  and ineNcctive now wid&,. 

r 932.0  

lnverf E/eV. 
LC. o f  darre ls :  f 

~ ; l v c r ?  SIZ: Qsy- 
. r  Aflrox* aPtl; of^  S e d , ' , ' m e ~ /  m ~ u / v e r I :  S e  C n s  5e:ton + D , B 2  

Skerzh lhe upsircam face olthc s*uc!ure b g e f i e r  wilh il?e road profile. S'now, a t  s minimum, thc maximum low 
c h o r t  e levacon,  invert  clevation. and minimum Lop o l r c e d  elevation. 

1992.0 

- 

7' y, . 
- - - 

-+q m= 
I 9B/.5 
lnver f  Eleu. 

L~ _i ~orvp_ '5: /  
1 

Culver f 
P 

-n-,iverT 5 , r  : 

i , = y o ~ .  Gepfh o S  .=^cdAenf i n  Se: Cross 5 a ~ f ; o o  + a j& 
- - 
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. e k h  rhe p l a n  view of Lhe structure(s) Show, a1 a minimum, the skew angle, cross-seclion localions, d i s b n c e s  
:tween cross sections, and length orstructure (s). 

- flow 

Cross %%on s k k o n s  

g a .  A = 0.2-37 

5%. D= 0-349 

Reach Ler%s: 

11 t L I O  f k  
Q d3 U .3 Lz Z u  fi. 

Anath plans of the structure (s) certified by a registered Professional Engineer. 

ulvcrt lcngih or bridgc width (N 
2-20 

alculated culvcrthridge area (R') 
by Lhe hydraulic model, ifapplicable 

otal  culvervbridge area (k') 



3. * H A L T S 6  (Canf'al 

E l e v a t i o n s  Above Which Flow is UfTective Tor O v e r b a n l u  1 '  
UpsLream rice 

DownsLream (ace 

Right  O v e r b d n k  

/ 9 9 6 ,  (0  

M i n i m u m T o p o f  Road Elevation 

I I z f i  O v e r b a n k  Right O v e r b a n k  

U p s t r e a m  race 1992. a (992-v 

D o w n s t r e a m  face / 7 7 2 . O  / 372- 0 

I 100-Year  Elevations W s k r  Sc.dace 
E j e v a t i o c s  

Energy C r a d i c n t  
E!cvations 

U p s l r e a m  race / 9B7.6 6 9 S ? 4 , 6 3  
D o w n s t r e a m  race 1782. ;SS / 9% 99 

I D i s c h a r e e  Low Flow P r e s s u r e  Flow Weir Flow ToLal F low 1 
A m o u n t  of flow 

Lhroughtover - - 
t h e  sLructure (s) Lc.'s) 330 

Thc m a x i m u m  depth  of 
7 

flow over  the  roadwaylrailroad(R.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - W e i r  l e n g t h  (h) ........................................................ 

T o p  W i d t h s  
Floodplain 

U p s t r e a m  face 3 
D o w n s t r e a m  face 6" 

T o o  W i d t h s  

EITecLive f low 
EKxt ive  and 
Ineflective F!ow 

UpsLream race g B 
DownsLream face ' -EL..- 8 



3.ANALYSIS (Cont.4 

l a s s  Coellicienk 

Entrance loss coellicienl 0.40 
Manning's 'n" value assigned to Lhe structure(s)  .O /5 - 
Friction loss coeficient lhrough s t ructure  (s) 1 
Other loss coefiicienls (e.g..bend 

manhole,etc.) 

T d a l  losscoet'licienl 

Weir coellicienl 

Pier coeficient  

Contraction loss coeficient 

Expansion loss coellicienl 

I J 
4.SIDIMIHT TWNSPORTCONSlDfRPITlONS 

1. A. Is ihere any indication from historical records t h a t  s ed imen t  t ranspor t  ( including scour and  drposi/ ion) can 
............................. d e c l  the 100.year waler surface elevations? 0 Yes 0 No 

Explain method uscd tn estimate Lhc sedimcnt  t r anspor t  and thc  depth of scour and/or  

deposition N.4 - scd' ( m e o f  frornsporf n o f  ~ o n z / ' d e r c c j  
I 

In ana  I vs/S. 
/ 

B. Will sediment accumulalc anywhcrc through thc  bridgc'culvcrt?a Yes 0 S o  

8 Based on the conditions(such asgeornorphology, oegelalive covhr a n d  dcveloprntn~o[lhe w a l e r s h r d a n d  sirec- 
btd, a n d  bonk condilionr), is there a potential for debris  a n d  sediment  vanspor t ( inc1uding scour  a n d  
&psi l ion)  to a[recl the 1OO.year w a k r  surface elevations andlor conveyance capacity th rough  the  

....................................................... bridgcJculverd 0 Ycs 0 NO 

.. If the answer tn either 1A or 1B is yes: ' 

A. What is the estimated sediment(hcdrnafuria1) load? ' 

cfs (atlach grodalion curve) 

Ifycs, explain thc impact on the conveyancc-capacity through the 

bridgelculverl? 

I I 
5.f iOOOWAY ANALYSIS 

1 

Crpldin  mcthcd ofbridge cncroachmcnl 

!floodway run) No p%,.~/iokmed 

1 J 
8ri4gdulren form fotm 7 Page5016  



5. nooownv ANALYSIS (~art.4 

Commenls ( a p k a i n  any unusual silrmlionr): 

Attzch analysis. 



............................................ 
* HEC-2 WATER SURFACE PROFILES 
* t 

4.6.2; May 1991 t 

* 
DATE 29JUN92 TIME 13:23:24 * 

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 
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T H I S  RUN EXECUTED 29JUN92 13:23:24 
*****+********t****tt***.*.*ttt******** 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  1991 
...................................... 

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

7 3  WASH M: UNNAMED WASH # 8  ( F I L E  WASHM.DAT) 

J 1  ICHECK I N 0  N I N V  I D I R  STRT METRIC HVlNS 

5 2  NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC 

53 VARIABLE COOES FOR SUMMARY P R I N T W T  

PT 2 , 3 9 0  3 9 0  

CONFLUENCE OF WASH M: UNNAMED WASH # 8  

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

T J  (HASSAYAMPA RIVER M I L E  48 .05)  

T L  (HASSAYAMPA RIVER M I L E  48.19) 
CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLDWWAY F L W O  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. 

SWSE DETERMINED BY SLOPE AREA METHOD 

Q WSEL FQ 

1962.32  

I BW CHNIM ITRACE 

1 5  
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939. 1112. 
9.1 

ET RECORD - STATION 1112.0 ELIMINATE INEFFECTIVE 
FLOU AREA IN R I G H T  OVERBANK 

X1 0.237 20 995 1005 240 220 

GR 1980.4 939. 1972.2 958. 1968.1 980. 

GR 1967.7 1005. 1967.9 1042. 1968.3 1050. 

GR 1969.3 1109. 1969.3 1112. 1969.1 1175. 

GR 1967.6 1320. 1967.8 1341. 1971.3 1361. 

NC 0.060 0.060 0.015 0.6 0.8 
DOWNSTREAM FACE: 1 - 8' X 7' RCB 

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

X1 0.282 11 996 1004 220 240 
X3 10 
GR 1987.6 518. 1989.5 653. 1992.2 811. 
GR 1978.7 996. 1978.7 1000. 1978.7 1004. 
GR 1996.4 1130. 

SC 1.015 0.4 3.0 0 7 8 
UPSTREAM FACE: 1 - 8' X 7' RCB 

NOTE: UB LANE CENTERLINE SECTION UAS USED 
TO CREATE THE US FACE SECTION 
11 996 1004 219.5 219.5 

2 1988.5 1992.0 
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CNO DEPTH CWSEL CRlWS WSELK EG 
OLOB 

HV HL OLOSS L-BANK ELEV 
OCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= . l o 0  CEHV= .300 
*SECNO . 0 7 6  

CONFLUENCE OF MASH M: UNNAMED WASH # 8  
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

TJ (HASSAYAMPA RIVER M I L E  48.05) 
T L  (HASSAYAMPA RIVER M I L E  48.19) 

CROSS-SECTION DESIGNATION FROM: 
HASSAYAMPA RIVER FLOODWAY FLOOD INSURANCE 
STUDY, MARlCOPA CWNTY, 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 METHOD a . 0 7 6  2.32 1962.32  1962.30  1962.32  1 9 6 2 . 6 9  . 3 7  .OD .OD 1 9 6 0 . 0 0  

FLOW DISTRIBUTION FOR SECNO- . 0 8  CUSELr 1962.32 

STA= 985.  987. 9 9 4 .  1003. 1010. 1064. 1108. 1111. 
PER Q= .O 5.1 40.1 11.7 36.2 6.7 .O 

AREA= .3 8.6 22.0 12.2 55.1 18.5 .2 
VEL= .5 2.3 7.1 3 .7  2.6 1 .4  .4 

DEPTH= .1 1.3 2.3 1.8 1 .O .4 .1  



CNO DEPTH CUSEL CRlUS USELK EG * .LOB 

HV HL OLOSS L-BANK ELEV 

QCH OROR 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 TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= .19 CUSEL= 1964.71 

STA= 983. 988. 995. 1005. 1015. 1053. 1141. 1177. 1212. 1233. 1238. 
PER 0- .3 3.1 11.2 6.9 16.0 22.1 14.2 18.7 7.2 .3 

AREA= 2.1 9.5 18.1 17.6 49.8 84.6 45.4 52.9 24.4 2.1 
VEL= .6 1.3 2.4 1.5 1.3 1 .O 1.2 1.4 1.2 .6 

DEPTH= .5 1.4 1.8 1.8 1.3 1 .O 1.3 1.5 1.2 .4 

*SECNO .237 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 939.0 1112.0 TYPE= 1 TARGET- 173.000 

ET RECORD - STATION 1112.0 E L I M I N A T E  INEFFECTIVE 

FLOU AREA I N  RIGHT OVERBANK 

.237 1.40 1968.90 1968.90 .DO 1969.31 .41 1.40 .ll 1967.70 
390.0 66.0 99.8 224.2 16.7 13.0 57.5 4.0 3.6 1967.70 

.14 3.95 7.69 3.90 .070 .045 .070 .OOO 1967.50 975.72 
.038313 240. 240. 220. 0 15 0 .OO 107.87 1083.58 

ISTRIBUTION FOR SECNO= .24 CUSEL= 1968.90 

STA= 976. 980. 995. 1005. 1042. 1050. 1057. 1084. 
PER O= 1.0 15.9 25.6 46.1 5.9 2.7 2.8 

AREA- 1.7 15.0 13.0 40.6 6.4 3.8 6.6 
VEL= 2.2 4.1 7.7 4.4 3.6 2.8 1.6 

DEPTH= .4 1 .O 1.3 1.1 .8 .5 .2 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1987.60 ELREA= 1996.10 

DOWNSTREAM FACE: 1 - 8' X 7' RCB 

PAGE 5 



NOTE: EB LANE CENTERLINE SECTION WAS USED 
TO CREATE THE os  FACE SECTION 

,282 4.18 1982.88 1982.88 .OO 1984.99 2.11 1.29 1.36 1978.70 
390.0 .O 390.0 .O .O 33.4 . O  4.3 4.0 1978.70 

.15 .OO 11.67 .OO .OOO .015 .OOO .OOO 1978.70 996.00 
.002061 220. 240. 240. 0 20 0 .00 8.00 1004.00 

FLOW OiSTRlBUTION FOR SECNO= .28 CWSEL= 1982.88 

STA= 996. 1004. 
PER a= 100.0 
AREA= 33.4 
VEL= 11.7 

DEPTH- 4.2 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 .015 .40 3.00 .OO 7.00 8.00 219.50 8 1 1981.50 1978.70 

CHART 8 - BOX CULVERT W I T H  FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINCUALLS FLARED 30 TO 75 DEGREES 

EGIC = 1988.226, EGOC = 1988.631 PCWSE. 1982.878 ELTRD= 1992.000 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATlO = 1.91 

SPECIAL CULVERT 

EGlC EGOC H4 QWElR PCULV VCH ACULV ELTRD WElRLN 
1988.23 1988.63 3.64 0. 390. 7.914 56.0 1992.00 0. 

3495 OVERBANC AREA ASSUMED WON-EFFECTIVE, ELLEA. 1992.00 ELREA; 1999.60 

UPSTREAM FACE: 1 - 8' X 7' RCB 

NOTE: UB LANE CENTERLINE SECTION WAS USED 
TO CREATE THE US FACE SECTION 

.324 6.16 1987.66 .OO .OO 1988.63 .97 3.64 .OO 1981.50 
390.0 .O 390.0 .O .O 49.3 .O 4.6 4.0 1981.50 

. 00 7.91 . 00 .OOO .015 .OOO .OOO 1981.50 996.00 
220. 220. 3 0 0 .OO 8.00 1004.00 
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CNO DEPTH CUSEL CRlUS USELK EG 
PLOB 

HV HL OLOSS L-BANK ELEV 
PCH PRO6 ALOE ACH AROB VOL TUA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECND. .32 CUSEL= 1987.66 

STA= 996. 1004. 
PER P= 100.0 
AREA= 49.3 
VEL- 7.9 

DEPTH= 6.2 

3301 HV CHANGED MORE THAN HVlNS 

DISTRIBUTION FOR SECNO- .35 CUSEL= 1989.21 

979. 981. 988. 991. 1000. 1003. 1013. 1022. 1028. 1038. 1040. 

PER Q= .I, 4.4 5.2 35.7 7.3 20.4 14.5 7.4 4.9 .1 
AREA= 1.7 23.2 18.8 65.8 21.3 64.2 50.1 28.6 27.7 1.1 
VEL= .3 .7 1.1 2.1 1.3 1.2 1.1 1.0 .7 .2 

DEPTH= .7 3.3 6.3 7.3 7.1 6.4 5.6 4.8 2.8 .6 

CCHV= .100CEHV= .300 
*SECNO .394 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.394 4.19 1992.09 1992.09 .OO 1992.58 .49 .21 .14 1988.90 
390.0 115.9 191.3 82.8 40.5 25.1 45.8 6.3 4.7 1988.90 

.19 2.86 7.62 1.81 .070 .045 .070 .OOO 1987.90 971.65 
,009860 220. 240. 270. 0 14 0 .OO 148.60 1120.24 

FLOW OlSTRlBUTlON FOR SECNO- .39 CUSEL= 1992.09 

STA= 972. 997. 1004. 1014. 1047. 1120. 
PER Q= 29.7 49.0 14.9 3.8 2.5 
AREA= 40.5 25.1 18.8 13.0 14.1 
VEL= 2.9 7.6 3.1 1.1 .7 

DEPTH= 1.6 3.7 1.8 .4 .2 



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

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUID ENDST 

CCHV= .I00 CEHV= ,300 
'SECNO .479 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,479 2.00 2002.80 2002.80 .OO 2003.56 .76 4.35 .08 2000.80 
390.0 45.2 284.7 60.1 12.8 36.1 17.3 7.1 5.6 2000.80 

.21 3.52 7.89 3.48 .050 ,030 .05D ,000 2000.80 970.43 
.010040 450. 450. 380. 0 11 0 .OO 45.60 1016.03 

FLOW DlSTRlBUTlON FOR $ECHO= .48 CUSEL= 2002.80 

STA= 970. 975. 982. 1000. 1010. 1016. 
PER Q= 1.1 10.5 73.0 14.2 1.2 
AREA- 2.3 10.5 36.1 14.5 2.7 
VEL= 1.9 3.9 7.9 3.8 1.7 

DEPTH= .5 1.5 2.0 1.5 .5 

*SECNO .530 
MINIMUM SPECIFIC ENERGY 
RITICAL DEPTH ASSUMED 

2.61 2010.91 2010.91 .OO 2011.75 .84 2.75 .02 2008.80 
390.0 1 2 1 6  226.5 41.9 28.4 25.2 11.9 7.5 5.9 2008.80 

.22 4.29 8.97 3.53 .050 .030 ,050 .OOO 2008.30 974.21 
.010524 260. 270. 270. 0 11 0 .OO 39.68 1013.89 

FLOW DISTRIBUTlON FOR SECNO= .53 CUSEL= 2010.91 

STA= 974. 977. 992. 1003. 1007. 1014. 

PER Q= 1.1 30.0 58.1 8.1 2.6 
AREA= 2.0 26.4 25.2 7.4 4.5 
VEL= 2.2 4.4 9.0 4.3 2.3 

DEPTH= .7 1.8 2.4 1.7 .7 

*SECNO .582 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,582 2.08 2025.88 2025.88 .OO 2026.77 .89 3.37 .02 2023.80 
390.0 88.8 164.5 136.7 16.7 16.6 26.3 7.9 6.1 2023.80 

.23 5.30 9.89 5.19 ,050 ,030 .050 .OOD 2023.80 981.90 
.015006 270. 270. 270. 0 15 0 .OO 34.01 1015.91 



CNO DEPTH CUSEL CRIWS WSELK EG @ QLOB 
HV HL OLOSS L-BANK ELEV 

OCH QROB ALOE 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 ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= .58 CUSEL- 2025.88 

STA= 982. 986. 992. 1000. 1014. 1016. 
PER a= 3.8 19.0 42.2 34.1 .9 
AREA= 4.3 12.5 16.6 24.9 1.4 
VEL= 3.5 5.9 9.9 5.3 2.5 

DEPTH- 1.0 2.1 2.1 1.8 .7 

*SECNO .672 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

,672 2.97 2037.07 2037.07 .OO 2037.84 .78 5.64 .O1 2034.50 
390.0 175.8 184.8 29.4 44.3 19.6 7.9 8.7 6.5 2034.50 

.25 3.97 9.41 3.71 .050 .030 .050 .OOO 2034.10 961.90 
.009446 480. 480. 480. 0 14 0 .OO 45.10 1007.00 

FLOW DISTRIBUTION FOR SECNO= .67 CUSEL= 2037.07 

*SECNO .758 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

.758 2.29 2045.79 2045.79 .OO 2046.65 .86 4.98 .02 2043.60 
390.0 183.2 174.6 32.2 36.6 17.9 9.1 9.4 7.0 2043.60 

.27 5.00 9.73 3.54 .050 .030 .050 .OOO 2043.50 977.54 
.013157 450. 450. 450. 0 15 0 .OO 38.74 1016.28 

FLDW DISTRIBUTION FOR SECNO- .76 CUSEL= 2045.79 

STA= 978. 987. 1000. 1008. 1016. 
PER a= 8.1 38.9 44.8 8.2 
AREA- 9.4 27.2 17.9 9.1 
VEL= 3.4 5.6 9.7 3.5 

DEPTH- 1.0 2.1 2.2 1.1 
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CNO DEPTH CUSEL CRlUS USELK EC 
.LO. 

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 ICON1 CORAR TOPUlD ENDST 

*SECNO ,852 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,852 3.22 2061.92 2061.92 .OO 2063.09 1.18 5.67 .10 2059.20 
390.0 68.7 261.1 60.2 15.2 25.8 12.5 10.0 7.3 2059.20 

.29 4.51 10.12 4.84 ,050 .030 .050 .OOO 2058.70 985.63 
,009878 500. 500. 500. 0 11 0 .OO 23.52 1009.15 

FLOU DlSTRIBUTlON FOR SECNO= .85 CWSEL= 2061.92 

STA= 986. 991. 994. 1003. 1008. 1009. 
PER I]= 5.2 12.4 67.0 14.9 .5 

AREA= 6.5 8.7 25.8 11.4 1.1 

VEL= 3.2 5.5 10.1 5.1 1.8 
DEPTH- 1.2 2.6 3.0 2.3 1.0 

PAGE 10 
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THIS RUN EXECUTED 29JUN92 13:23:34 
..................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
.................................. 

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

WASH M: UNNAMED WASH #8 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN 9 CWSEL CRlVS EG 10'KS VCH AREA .01K 

.076 .OO .OO .OO 1960.00 390.00 1962.32 1962.30 1962.69 46.50 7.10 116.87 57.19 



PAGE 12 

SECNO 

.076 

.I92 

* .237 

* ,282 

* .324 

.349 

* .394 

* .479 

* .530 

CUSEL 

1962.32 

1964.71 

1968.90 

1982.88 

1987.66 

1989.21 

1992.09 

2002.80 

2010.91 

D l  FUSP 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

DIFUSX 

.oo 

2.39 

4.19 

13.98 

4.78 

1.55 

2.89 

10.71 

8.10 

D l  FKUS 

.oo 

.oo 

. 00 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

XLCH 

.oo 

610.00 

240 .OO 

240.00 

219.50 

130.00 

240.00 

450.00 

270.00 
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e 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .237 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .237 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= ,282 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .282 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= .324 PROFILE- 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO; 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

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

.394 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.479 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

.479 PROFILE- 1 MINIMUM S P E C l F l C  ENERGY 

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

.530 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

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

.582 PROFILE= 1 MlNlMUM S P E C l F l C  ENERGY 

.672 PROFILE; 1 C R l T l C A L  DEPTH ASSUMED 

.672 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

.758 PROFILE. 1 C R l T l C A L  DEPTH ASSUMED 

.758 PROFILE- 1 MINIMUM S P E C l F l C  ENERGY 

.a52 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.852 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 



D i s t a n c e  



WASH M: UNNAMED WASH #8 
C r o s s . - s e c t  i o n  . 192 

1960 8 . 1  . I t . . .  . ~ I . . . l . . I I I . . , , , , . . ,  

900 950 1000 1050 1100 1150 1200 1250 1300 
I 

D i s t a n c e  



WASH M: UNNAMED WASH #8 
Cross.-section ,237 

9 3  7 ern-= .070 3 

P 
0 

Distance 



I W A S H  M: U N N A M E D  W A S H  #8 

D i s t a n c e  



D i s t a n c e  

WASH M: UNNAMED WASH #8 
Cross.-section .324 

2010- , , 060  3'-. 060 '-e 

2005- 

In 
4 

0 





WASH M: U N N A M E D  WASH #8 
Cross-section . 3 9 4  

2015- 

2010- 

2005- 

2000 - 

1995- 

1990- 

1 9 8 5 - ,  
800 

-. 070-'-. 070--- m 
7 
0 

. . - 1 .  . ,  . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
900 1000 1100 1200 1300 1400 1500 1600 

D i s t a n c e  



W A S H  M: U N N A M E D  W A S H  #8 
C r o s s . - s e c t  i o n  .479 

' . 050 2 0 3 0 ]  -: 050 e. 030 h.-. a 

D i s t a n c e  



W A S H  M: U N N A M E D  W A S H  #8 
C r o s s . - s e c t i o n  .530 

20351 -. 050 -503-. 050- 

2005 I . ,  I I 8 . .  8 I I ~ I I , . I . . I . , , , l . , . ,  
940 960 980 1000 1020 1040 1060 

1 

1080 1100 

D i s t a n c e  



WASH M: UNNAMED WASH #8 
Cross.-sect i o n  .582 

-. 050 - 
0 -'. 0 5 0 ---- 
m 

Distance 



WASH M: UNNAMED WASH #8 
C r o s s . - s e c t i o n  .672 

D i s t a n c e  



WASH M: U N N A M E D  WASH #8 
C r o s s . - s e c t  i o n  .758 

2040- . . . . , . . . . , . , , , , , , , , , a , , , , , , 

940 960 980 1000 1020 1040 1060 1080 
, ' . - . I  

1100 

D i s t a n c e  



W A S H  M: U N N A M E D  W A S H  # 8  
Cross.-section .852 

-. 050- -. 050 ------e 
0 
m 
0 

Distance 
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Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.13: HEC-2 Models & Cross Section Plots for 
East Area Wash 

UNNAMED WASH #11 (Wash n) 
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Federal Emergency Management Agency 
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Is Lhe new hydrologic analysis being developed solely lo revise the flow values p rcsen~ed  in Lhe FISf i  r.  no changed 

hydraulic condilions)? [7 Yes @ No 

Iryes,does the 100-year water surfaceelevalion change by 1.0 roolor more? Yes 0 No 

I'EMA does not normally revise N F l P  maps solely due Lo insignificant flow changes where changes in 100-yedr water 
surface elevdtion a re  less than 1.0 foot. 

L 

4. REVIEW OF RESULTS 

Stream: 

Comparison or 100-year Discharges 

Loca tion: Drainage area PIS (cfsl : Revised (cfs) : 

;773 - 

Note: When revised discharges are  not significantly different than FISdischarges, PEMA may require a 
conlidence l imits analysis on a t tachment  D a t  a later date tocomplete Lhe review. 

As is often the case with revision requests, only a portion of a stream may actually be revised o r  be affected by a 
revision. Therefore, transition lo lhe  unrevised portion is important to maintain ihe  continuity of the study. N F l P  
regulalions stipulate that such a transition m u s t  be assured. What  is the transition from the proposed discharges to the  
elTecLive discharges? I'lease explain how the transition was made (atloeh separafe sheel i f  necessary) 

r 

ATlACH ACOMPLETED REVIEW OF RESULTS PAGf. FOR EACH FLOODING SOURCE. 

Hydrologi< Analysis Fclm F o l m l  Page 1 of 7 



5. HISTORICALFLOODING INFORMATION 

Is historical da ta  available for the flooding source? Yes ffl No 
If yes, provide the  following: 

I m a t i o n  along flooding source: 
I 

I \ laximum peak discharge: cis I 
I Second highest peak discharge: c ls I 

Source ofinrormation: 

6. GAGE RECORD INFORMATION 

Location olneares t  gage to project si te (alongI7mding source or similar walershed; specify) 
N A  

Gaging Station: 
Drainage area  a t  gage: mi2 

h'umber of years  ofdata :  

7. DATA REVISION 

I Please use the following table to list all the  da ta  andlor parameters anected by th i s  request a n d  identify Lhcrn a s  
new data  (New) or a s  revising existing da ta  (Reuised). (//necessary, allach u separale sheel.) 

Data Parameter  New Revised Data Source 

n/P1 

Data source can be from a Federal, State,  or local government agency, o r  from a p r i v a k  source. Some State a n d  
local governmenLs may have less strict  da ta  requirements than Federal agencies, in which case  the hydrologic 
d a t a  may not be accepted by FEMA unless i t  is demonstrated that the  data  give a betLer es t imateof the  flood 

I discharge. 

Attach documentalion corroborating each data  source (i.e., certilied slufemenl, report, bibliographical reference IU 

apubl ished document). In the case o f a  published document or a government report ,  providing copies of the cover 
and pertinent pages may be helpful. L 

8. METHODOLOGY FOR N I W  ANALYSIS 

Statistical Analysis o lGage  Records (use Allachn.enl A )  

Regional Regression Equations (use Allachment B )  

& Precipitation~RunofTModel (use Alfachment C) 

O Other  (specify; attach backup compulalions a n d  supporting dola) 
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ATlACHMENTB: REGIONAL REGRESSION EQUATIONS 

Bibliographicsl Reference: 

NA 

( A  (loch a copy oftitle page, [able ofcon&enls, aodper f in rn lpges  including ryuafions.) 

I 2.  Gaged or  ungaged stream: 

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

4. Provide parameters, values, and source ofdata used to d e f i e  parameters. 

, 
FIS: R e v i d :  

5. Urbanized conditions calculations ......................... 0 Yes 0 No Y s  a No 

......................... I 6 Percent of watershed urbanization 

. Is the watershed controlled? ............................... O Yes No 0 Y 6  0 No 

. Comparison with other analyses ........................... Yes NO 0 Y No 

I If the answer to 5,7, or 8 is yes. explain methodology in Comments. 

I If data is not available, indicate by NIA. 

r l~bach cornpuLation and supporting maps, delineating the watershedboundary and drainage area divic-3 
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ATTACHMENTC: PREOPITATIONmUNOFF MODEL 

FIS: Revised - 
1. Method o r  model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w . - L  - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Version: 
Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b2 i d 4  86 

2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . .  #OM ATLAS 2 
3. Source of rainfall distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SC-S TVPE 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Rainfall duration: 24 40uR.S 
5. Areal adjus tment  to precipitation (%): . . . . . . . . . . . . . . . . . . . . .  
6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  S-dr?f%' ki 
7. Loss ra te  method. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ~ R E E & -  Am- 

Source of soils information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of land use  information . . . . . . . . . . . . . . . . . . . . . . . .  

8. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Reservoir routing: D y e s  O N o  Yes No 

1 10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

If yes, explain how baseflow was determined: I 

I I .  Snowmelt  considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No q Yes @ No k 1 12. Mod!l calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No 64 yes  N O  I 
I fyes ,  expldin how calibration was performed C o r r l ~ ~ ~ ~ d  d ~khd/ce - r  &re  n " a d  

h , q j r  /DASCUASZ \/s D R P ~ ~ M F -  A Rp A c u v ~ e s  a:.& 

V ~ / O D E ~ .  e , a a r ~ A  !gu -+>L F / D . ~  &fl+ro 1 D/.&~~L+ ut t Vciri;?: n C o ~ i  d y  
13. Fulure  land usecondition: . . . . . . . . . . . . . . . . . . .  ... .. .  .. .. ... . . . . . . . . . . .  Yes H No 

Ifyes,  explain why 

NOTE:  FEMA policy is to base  flooding on existingconditions. 
l fda ta  is not available,  indicate by NIA. 1 

At tach precipitationfrunoff model,  hydrologic model schematic, curve number calculations, t ime of concentration 
calculations, a n d  supporting maps, delineating the watershed boundary and drainage area divides. 
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ATTACHMENT D: CONFIOLNCE LIMITS EVALUAllON 

I Select one location for Confidence 1,imiLs Evaluation (describe localion): 

I Discharges for selected location: 

I Exreedance Probability FIS Revised 

10% (10-year) . . . . . . . . . . . . . . . . . . . .  c TS c is  

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

1% (100-year) . . . . . . . . . . . . . . . . . . .  cfs c f s  

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  CTS cfs 

1% (100-year) Flood Confidence l n k r v a l s  

90% Confidence Interval: 5% limit  c is  

I 95% limit  c Ts 

50% C o d ~ d e n c e  Interval: 25% limit cfs 

75% limit  cfs 

I f the  r a l u e o f i h e  100-year frequency flood in Lhe 
FIS is  beyond the 50% conIidence interval but 
within the  90% codidence interval, does the 100-year 
water  surrace elevation change by 1.0 foot or more? Yes 0 NO 

An example of confidence l imits analysiscan be found in Appendix 9 of Bulletin 1713 

C t t ach  Confidence Limits Analysis. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B BurdenNo 30670148 

RlVERlNE HYDRAULIC ANALYSIS FORM Expues July 3 1 ,  1994 

I'UH1,IC HUKI)k:N D I S C L O S U R E  NO'I'ICE - .  ~- - 

lic reporting burden Tor th is  rorm is es t imated lo average  2.25 hours per response. The  hurdcn estinlale inc ludes  thc 
for reviewing iAstructions, searching cxisLing data sources, ga ther ing a n d  mainta in ing t h e  needed d a t a ,  a n d  

completing a n d  reviewing the  form. Send commenls  regarding t h e  accuracy of Lhe burden es t imate  a n d  a n y  suggest ions  
for reducing th i s  burden,  lo: Information Collections Management. Federal Emergency Management  Agency, 500 C 
S k e e t ,  S.W., Washingtnn,  T)(: 20472; and to t h e  Oflice o f \ f a n a g e m e n l  and Budget,  Papcrwork Reduction Project (3067- 
0148). Washington. DC 20503. 

Communi ty  Name: & , 'f lWrm3rafd & r ( c o ? a  /?dfl o f  b/l;ke44urcl 

I.'looding Source: ~~!/AYL dr &N& a ~ / A ~ A ~ P A  e v r 9  /R:/BwY 
10- (urn, fur roeh floodrng ~ o u r c r )  

Project  Namefldenlificr: ~diCk@h bum b8r~1s Fco 99-73 

Ups t rcam limit: . C+O~IO~C (2596 I 
2 tFFECTIVE FIS - .. 

Notstudicd 1 

i 
=Studied by approximate methods  

1)ownstrcam l imi t  of s tudy  - - . S ~ ~ P  
Upstream l imi to f s tudy  4~ 9 .  

Sludied by d e h i l e d  methods 

Downstream limit  o f s tudy  

Upstream limit o f s tudy  

~ l o o d w a ~  delineated 

Downstream l imi t  oTFloodway 

Upst ream limit  of Floodway 

3. HYDRAUUCANALYYS 

Why is thc  hydraulic analysis difTerenlfrom t h a t  used lo develop the FIRM. (Check all l h f  apply )  

O Not studied in F IS  

@ lmproved ~ d r o l o g i c d a l a / a n a l y s i s .  Explain: 

S * . ~ A ~ r d i t r l l d  bd he 
1 i c0~fi.i; 

lmproved hyAraulic analysis. Explain: 
I 

Vlood control structure.  Explain: 

b 0 Other .  I.:xplain: 

f t M A  Form 81-89C.AUG93 Rivecine Hydraulic A n a l y l l r  form F m m 4  Page 1 of 6 



I 3. RWtRlNE HYDRAULIC ANALYSIS FORM 
Modek Submitted I 

Full input and output l ist ings along with files on diskettc fifauailoble) for each o f t h e  models listed below a n d  
summary  ollhc source o f i n p u t  parameters  used in the models must be provided. T h c  summary  must includc a 
comolek  desctiplion o f a n y  changes made from model lo model (e.g. duplicale erfecliue model lo correcfed effectiue 
model). Only the Duplicate Effective and t h c  Revised or  Post-ProjectConditions models must be submitted. See 
ins~ructionslor directions on when other models may be required. Only t h e  100-year flood profile is required for 
SF l lAs  witha %one A designation. For a r e a s  which do not have detailed flooding, a hydraulic modcl is not 
required; however HFE's m a y  not be added to the revised FIRM. t 
0 Duplicate Erect ive  Model Na tu ra l  Floodway 

Copies of lhe hydraulic analys is  used in t h e  ellkctive PIS, referred to a s  t h e  0 0 
cfrective models (10-, 50-, 100-, and 500-year mulli-profile runs a n d  the 
floodway run) must  be  obtained and then reproduced on the  requestor's 
equipment to produce the  duolicate e rec t ive  model. This is required to 
assure  tha t  f i e  effective model input  data  h a s  been transferred correctly to 
the  requesbr's equipmcnt a n d  to a s s u r e  t h a t  the  revised data  will be  
in tegra ted  into t h e  effective d a t a  to provide a continuous FIS model  
ups t ream and downstream of the  revised reach. 

Correckd EfTective hlodel Na tu ra l  Floodway 

The  s r r e c t e d  erect ive  model is the  model tha t  corrects any errors that 0 0 
occur in theduplicak effective model, adds  a n y  additional cross sections UJ 
t h e  duolieate cfictive mode!, or  incorporates more detailed topographic 
informution than that used in the currently erec l ive  model. The corrected 
e rec t ive  modcl must not reflect a n y  man-made physical changes since ~ h c  
da te  of the effective model. An error  could be a technical error in t h e  
modeling proccdurcs, or  a n y  construction in the floodplain that  occurrcd 
prior Lo the date of the e rec t ive  model b u l  was not incorporated into t h e  1 I 
e rcc l ive  model. I 

0 Existing or  J're-Project Conditions Model 
Na tu ra l  Floodway 

n n 
U U 

T h e  duplicate cffcctivc o r  corrected model i s  modified to produce t h c  
exis l ine  or  re-~roicct conditions model to reflect any modifications thaL 
have occurred within the  floodplain since the  date  o f the  effective model b u l  
prior lo the construction of  he project for which the  revision is b e i n g  
requested. If no modification has occurred since the dale or  lhe effective 
model, then this modcl would be idcnticai lo the  corrected effcclive o r  
dup l i cak  erective model. 

ltevised or  l'ost-l+oject Conditions Model Na tu ra l  Floodway 
n n 
U U 

T h e  existine o r   re-proiect condit ions model (or duplicofe e/recliue o r  
correcled rfeclive model, as appropriate) is revised to reflect revised or post- 
project cunditions. This  model must  incorporate any physical changes 
the  floodplain since the efTective modcl was produced as well a s  thc effects 
of t h e  project. When t h e  request  is for proposed project this model should 
reflect proposed conditions. 

1 
Rbverine Hydraul+cAnalys~~ Form +otm 4 Page 2 ol 6 
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4 . M O D E L  P A M M E T E R S  (from modelus&to revire 100-year wafer surface elevation) 

I 1 

t Discharges: Upstream Limit Downstream Limi t  

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

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year ................................... 419 4 ~ 9  
500-year .................................... 
Attach diagram showing changes in 100-year discharge 

2. Explain how the s tar t in  water  surface elevations weredetermined S&, ,dcA+~ 

eLga+dA c"e ie rm;nd  hu %e S'iode- A r e a  
P/&? ad 

........ 3. Give range of friction loss coeficienls (Manning's "N3 Channel , 0 3D 
Overbanks ...... .0.40 - .osC3 

If friction loss coellicients a r e  different anywhere along the revised reach from those used to develop the  F'IIIM, 
give location, value used in the effective FIS, and revised values and a n  explanation a s  lo how the revised values 
were determined. 

I.ocaLion - FIS Revised + 
I 4 .  1)escribe how the cross scclion geometry data  were determined ( e  g., /irld.suruey. lopographic mop, lahen from 

previous sludy) and list cross sections tha t  were added. I 
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5. RESULTS (Cmf'd) 

Is thedischarg'e value used Lo d e t c r ~ n i n e  the floodway anywhere diirerent from t h a t  used to determine the  
natural  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Yes 181 No 

If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 1 0 0 - ~ e a r  water  surface elevations increase a l a n y  location? Yes a No 

I f  yes,  please a l tach a list of the  localions where the  increases occur, state whether or not the  increases a r e  located 
on the requestor's properly, a n d  provide a n  explanation ofthe reason for the increases. 

HA- P ~ E U  f l o d J  

Please  attach a complekd comparison table entitled: Wate r  Surface Elevalion Check (See page 6) 

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

A. The reviscd water  surface elevations lie into lhose computed by Lhe effective F1S Model (10-, 50-, 100-, and500- 

p a r ) ,  downstream of the project a t  cross-section /yA within feel and upstream o f l h e  

project a t  cross section within feel. 

I ,  'The revised floodway elevations tic into those computed by Lhe elfective FIS model, dowslream of the  p ro jec la l  

cross section within reel and upstream of ihe  project iil cross section 

within //A feel. 

C. Attach profiles, a t  the same vertical and horizontal scalc a s  the profiles in the effective FIS report, showing 
s t ream bcd a n d  profilesof all floods studied (without encroachment). Also, label all cross sections, road crossings 
(includinglow chord and top.of-road d a b ) ,  culverts, tributaries, corporate l imits,  and study limils. l fchanncl  
dislance has  changed, the slationingshould be revised for all profile sheets. 

. Attach a Floodway D a b  Table showing data  for each cross section listcd in the published Floodway 1)ilLaTable in 
the I'IS r c p r l .  

I'r~,c.ccd to lliverinc /Coastal slapping F u r ~ n  

Riveiine Hydraulic Andlyrir form fo rm4 Page 5 o f  6 



1.100.year (natural) Water Surfa<e flcvation 
2-~ncroachment (floodway) Water Surface Elevaticn 

3-Surrharge Value 
tncluda all clors sectlo~~r In the nludels between tie-In points. Any in~erpolated values should be lndl<alsd In p~..nthsl.,. 1 

S h e - - L  of / @ '"' a 



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l.C 

This watercourse islocated in a mountainous area. It is common for this 
watercourse t o  flow in subcritical, supercritical, and transitional flow 
regimes. The subcritical profile has been used to delineate the 100 year 
floodplain and prepare maps, tables, etc. 



I'ubllc r e p r l l n g  burden Tor this  form is estimated Lo avemge 1.5 hours per responsk. 'The burden e v t i m s k  i n c l u d c ~  L ~ O  
limo for reviewing inslructions, seurching existing data sources, galhering ancl inuinkining the needed d a b .  a n d  
omplct ingand rcviewlng thc form. Send comments resardine the accuracy ar iho burden cstirnatc a n d  a n y  suggcstionz 
r reducing this  burden,  lo: Inrormation Collections Management, Federal Enlergeney Management Agency, 500 C 
reel ,  S.W., WashingLon, DC 20472; und to Lhe Ollice olManltgement and Rudgcl, Paperwork Reduction Project (3067- 

, Flooding Source: 

Projecr ~ a r n e f l d e n t i f i e r : u l ~ k e r i  burel AbMS FCD 89-77 
1. M A P ~ ~ N G  CHANGES 

I .  h wpdgrkphic wvrk rnsp olsui tablo ycalo, c o n b w  inlcrval, and plunimetricdulinilion must bc submiLLcd showing 
(indieure rVlA when nu1 n p p l i ~ a b l e ) :  

Included 

A. Revived xppruxlmale 100-year floodplain boundaries ( h e  A) ............ B Yes C No NIA 
13. Rcvi$ed dclailed 100- und 500-year floodplain boundaries ................ C Ycs No (7 NIA 
C. Kcvisod I OO.yoar noodway bcundaries ................................. C Yes No 0 .VIA 
D. Location and al ignment  ofal l  cross sections used in the revised 

hydraulic madcl with oLntioningconLro1 indicated ....................... E Ycu No XIA 
.......................... 

....................................... 
E. S t ream ulignments, rand a n d d u m  a l ignmcnb IX/ YCY C) No 0 NIA 
P. Currcn lcommuni ly  boundaries E Yes No 0 NIA 
C. EKectivc 100- a n d  500-year noadplain and 100-year nmdway 

,boundarias born thc FlIIMlFDFRI rcduccd or enlarged b the 
. scale o r t h e  hpogruphic work map .. ; ................................ ; 0 Y e t  0 No NIA 

11. T u b e t w e e n  Lhr w a n d  & 100- and 500-year 
. . . . . . . . . . . . . . . . . . . . . . . . . .  noodpluins and 100-year floodway lwundarics a Yes o No NIA 

I. 'Phe requcslcr's properly boundaries and cornmunily easomenl* . . . . . . . . . .  Ycs Nu ISi NIA 
. . . . . . . . . . . . .  J. T h e  ~ l g n r d  cortificalion oTa reg i skred  protessionai engineer Yes 0 No 0 NlA 

K. 1,wnlion a n d  t lescr ipl iono~reference marks ............................ L?4 Yes No NIA 
I.. Verlical dululn (example: NCVD, NAVIIelc.) .......................... 69 Ycs 0 No NIA 
M. Coastal *.one designations lie inlo adjacent areas  no1 baing revised . . . . . . .  0 Ye$ Nu e9 NIA 
N. I m l i o n  n n d u l i g n ~ n e n l o l a l l  c o ~ s h l  Lranseel~ used lo r c v i ~ c  thc 

c o a ~ l i l l  unulyseu ..................................................... Ycs 0 N(J W N/A 
.r Irnny o l t h c  ilcnla above a re  murkcd no or NIA, pieasc explain: No -cl, AA 500- ;leer , o r  

l Z O ~ C C  nr,'cred o r  de/r'nto/cd. ~ e v i k e k  
t i  ,A4o efCcckqvc h(assnyomps R i d e r  f/oodp/cr,'q. 

2. Whvt is Lhc n u r c c  and dntc o i t h c  updulcd b p g r c p h i c  inf~rmalion iriomple: T I t o p h ~  nu,>.*. Ju 198.5: firM 
survey. Mu? 1979. beachprofiIrs, June 1987,e!cE>? Phof6 : & v .  , ( P i  & . ocf ,q90 c& M * f s  19% 

3. What  is Lhc sculc and contour inlcrval o l l h e  following workmups? 
a. i . : ~ ~ t ~ v e  FIS uv knowq SCUIC y o  knowq Contour intcrvul 
b. R c v i s i o ~  Ilcquest I #  200' scule 444 C o n b u r  intcrv.d 

I NO'I'E: Rcviacd towuraohic informvLion must bc! o t c a ~ ~ u l  nr nci l lor  dctuil. I 

@ 
. - .  i - 

4 AtLuch urr nnnnlalcd 1CIR.M and PRVM a1 LAc w l c  of Lhc cfrcclivo I"II(M and i:I)l">l showing tho rovi*cd iOO.yuur 
and 500-ycur fluodpluins und Lhc IOO-ycur flwdwuy boundnrlcs und htrw rhcy tic into thosc shown on Lhc eKcctivc 
1"IKM und VHIJM duwnvlrenm and upslreurn ur lhe rcvisiun or adjucctrl La Ll~c urcs urrcvision tor coi~slal  yL\ldioa. 
ALLuch oddilional pugcr ifncedcd. 

FiMa Fotm 81.8QD,AUG93 niverina,Caa'ral Mrppmgronm l e & m S  Page 101 I 



I. MAPPING MANGES (Cord'dl 

\ 
Flood Roundariss and 1 W-year water surface elevnlions; 

Has the 100-year floodplain been shilled or increased or ~ d e  100-year watersu h i e  elevation increased a t  any 
locetion on property other than the requestor'sor communily's? a Yes d N o  

Iryes, please give the laenlion ofshift or increase and tin e x p l a ~ t i o n  for the increase. 

a. [lave the affected owners been notined ofthis shihor Increase and the effect il will have on their 
property? .............................. ... .. . . . . . . . . . . . . . . . . .  Yes @ No 

Ifyes, plcaae attach letters lrom these property ownen rhttingthey have noobjeeliona to Lhe revlsed flood 
boundaries i f a  LOMR is being requested. 

b. What is the number of insurable structures that will be impactea' by this %hinor increase? 

Have the floodway boundaries s h W  or increased a t  any locationcornpvred Lo those nhownon the b ~ d i v e  
' 

YBYMorFIKM? .......................................................... O Yes $I No 

Iryes, explain: 

If r V. zune has becn dcsfgnalcd, has it been dellncated ta cxtcnd landward to the heel of the primary frontal 
dune? Yey F N o  

Ifno, explain: 

d A .. w . 7  ... "..". ."- 

Mbnual or digital map submission: 

Manual 

Digital 

1)igilal map subn~isuions may be used Lo updale digihl b'IRMs (DFIRMs). Pur updating UPIKMs. Ulese 
~ubmiusiunn must bo coordlnalcd with PEMA I!eadquar&r$ as iar in advuncc afsubmlsslon ar ~ s s i b l e  

. 
. RiuoinnCarrUl L * l p p l ~ j  form F ~ r m  5 Page 2 Of 3 



.. 

2. EARTH fU PLACfMPNT 

I. h e  i l l  is: ~ x ~ L i a g  a Proposed N/A 7 

2. Has fill beedwill be placed in the regulatory fiodway? ............... .'. . . . . .  Yes 611 No 
If yes, please atach compleLed Riverine llydraulic Analysis Form,. 

S. l las  fill beenlwill be placed in noodway fringe (area between tkefiodway 
... ................................... a n d  IOO-~ear/7oodplain borudarks)? ; a Yes PZ[ No 

ifyes, Lhen complete A, 8. C, and D below. 

A. Are fill slopes Tor granular materials stecpcr than one vertiwl 
on onc-and-one-hulfhorizonlaI? .......................... ;. ........... Yes O No 

Ifyes, justify sheper slopes 

9. Is adequate erosion proLec:ion providcd for fill slopes expsed to moving flocd wukrs?  (Slopes erpoard lo 
flows wilh uelocitiesofup lo Sreelperoecondffps) during (he 1OO.yearflmd must, a l a  minimum, be 
protec!ed by a cover ofgracr, v i m ,  lared?, acslmilar vegetation; slopes rxposed lo /lows with uelocities 
greater than 6 fp* during the 1CU-year flood m u l ,  at a minimum, be protecled by stone or roch riprap.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Y s  0 No 

if no, describe erosion prokclion provided 

C. Ifaa all fill placed in reviscd 100-ycsr nbadplnin been compacted to 95 percent ofthe maximum densily 
obtainable withthe Standard Proelor Test Methd or acceptable equivalent method? 0 Yes a Xo 

U. Can structures conceivably be conslructedon the fill a t  any time in the future? Q Yes No 

If yes, prwlde certificrtioo offill compaction ( ikm C, above) by the communily's NFIY permilolficial, a 
registerrd pmfessfonnl engineer, or an accredited soils engineer. 

4. ttss fill been/will be placed in a V-zone? Yes @ No 

ITyeu, is Lhe [ill protected Trom erosion by a flood conlrol structure such ;w a revclmenl or 
seawall? Yes a No 

If yes, athch the coastal structures lorm. 

RiverinUCorll~l Mapping ronn Form S Paqe 3 013  
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HEC-2 WATER SURFACE PROFILES t 

* * 
. . 4.6.2: Hay 1991 t 

L * 
DATE 24JUN92 ' TIME 15:24:55 * 

*-**********t*****tt.l*****(****tt*****. 

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 

*******t**.t*******************t.****** 

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

* 6 0 9  SECOND STREET, SUITE D " 
* DAVIS, CALIFORNIA 95616 -4687  t 

* ( 916 )  756 -1104  * 
*****.l************t*~"*tt*t***t*****t**" 
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T H I S  RUN EXECUTED 24JUN92 15:24:55 
****+***t*******tt***tl*****tr*****.* 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2: M a y  1 9 9 1  
..................................... 

T 1 UlCKENBURG ADMS - CONTRACT FCD 8 9 - 7 9  

$ 2  B&V PN 17676 CVL JN 1 1 9 7 - 0 2  

7 3  WASH N: UNNAMED WASH # I 1  ( F I L E  WASHN.DAT) 

J1 ICHECK I N P  N l N V  l D l R  STRT METRIC HVlNS P WSEL FQ 

JZ NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 

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

aT 1 4 2 9  

CONFLUENCE OF UASH N: UNNAMED WASH # I 1  

AND HASSAYAMPA R l V E R  BETWEEN CROSS-SECTIONS: 
VG (HASSAYAMPA RIVER M I L E  52.02) 

VH (HASSAYAMPA RIVER M I L E  52.12) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOOOUAY FLMhD INSURANCE 

STUDY, MARICOPA COUNTY, ARIZONA AND 

UNlNCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

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

SWSE DETERMINED FROH SLOPE AREA METHOD 

JACK BURDEN LANE 
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NOTE: ADDED STATIONS 980 & 1020 
TO APPROXIMATE 40' CHANNEL 
22 980 1020 230 

NC 0.050 0.050 0.030 

MANNING 'n' VALUES FOR LOB AND ROB INCREASE0 
X1 0.507 13 990 1007 465 
X3 10 
GR 2152.5 914. 2144.5 929. 2137.5 
GR 2136.9 997. 2136.9 1000. 2136.8 
GR 2138.8 1098. 2147.1 1116. 2153.1 

951. 
1007. 
l l h l .  

APPROXIMATE EN0 OF DETAILED STUDY 

NOTE: ADDED STATIONS 990 & 1010 
TO APPROXIMATE 20' CHANNEL 

X I  0.596 15 990 1010 470 
X3 10 
GR 2168.2 933 2159.2 945 2156.4 
GR 2155.3 1010 2155.7 1035 2155.7 
GR 2158.2 1124 2160.8 1164 2162.0 



CNO DEPTH CUSEL CRlUS USELK EG @ .LOB 

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 ELMIN SSTA 

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

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

0 

CCHV= .I00 CEHV= .3D0 

*SECNO .093 
3720 CRITICAL DEPTH ASSUMED 

CONFLUENCE OF UASH N: UNNAMED UASH #11 
AND HASSAYAMPA R l V E R  BETUEEN CROSS-SECTIONS: 

VG (HASSAYAMPA RlVER M l L E  52.02) 

VH (HASSAYAMPA RlVER M l L E  52.12) 
CROSS-SECTION OESlGNATION FROM: 

HASSAYAMPA RIVER FLOODUAY FLOOD INSURANCE 

STUDY, MARlCOPA 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.  

0 SUSE DETERMINED FROH SLOPE AREA METHOD 

JACK ,BURDEN LANE 

FLOW DISTRIBUTION FOR SECNO= .09 CUSEL= 2061.76 

STA= 792. 803. 848. 906. 940. 978. 1022. 1039. 
PER a =  2.2 28.8 24.2 4.7 8.9 28.6 2.6 

AREA- 3.7 29.8 29.8 8.9 13.8 24.8 4.8 
VEL= 2.6 4.1 3.5 2.2 2.8 5.0 2.3 

DEPTH= .3 .7 .5 .3  .4 .6 .3 

3265 DIVIDED FLOU 



CNO DEPTH CUSEL CRlVS VSELK EC a 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 ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUlD ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA' 2067.60 ELREA= 2067.20 

NOTE: ADDED STATIONS 980 & 1020 
TO APPROXIMATE 40' CHANNEL 

.I34 .84 2067.54 2067.54 .OO 2067.73 .19 4.75 .OO 2067.60 
429.0 .O 95.9 333.1 .O 19.7 111.0 .6 1.4 2067.20 

.02 .OO 4.87 3.00 .OOO .030 .040 .OOO 2066.70 981.30 
.023773 230. 215. 190. 0 14 0 .OO 354.87 1431.02 

FLOU DISTRIBUTION FOR SECNO- .13 CUSEL= 2067.54 

7185 MINIMUM SPECl,FlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED YON-EFFECTIVE, ELLEA. 2084.30 ELREA= 2083.60 

FLOU DlSTRIBUTlON FOR SECNO= .22 CUSELs 2083.91 

PAGE 4 

STA' 991. 1023. 1059. 1101. 1133. 1154. 1222. 1237. 
PER a= 10.8 3.7 4.3 11.9 14.1 51.7 3.6 
AREA- 11.7 7.7 9.0 14.9 14.0 48.6 5.3 
VEL= 3.9 2.0 2.0 3.4 4.3 4.6 2.9 

DEPTH= .4 .2 .2 .5 .7 .7 .4 
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CNO DEPTH CYSEL CRlUS WSELK EG 8 OLOB 

HV HL OLOSS L-BANK ELEV 

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

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

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

*SECNO .330 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

, 3 3 0  1.11 2102.91 2102.91 .DO 2103.34 .43 9.29 .06 2101.80 
429.0 56.0 274.0 99.0 13.2 45.9 30.2 3.1 6.8 2101.90 

.08 4.25 5.98 3.27 .040 .030 .040 .OOO 2101.80 963.11 
,012951 560. 560. 530. 0 17 0 .OO 103.86 1066.97 

FLOW DISTRIBUTION FOR SECNO- .33 CWSELI 2102.91 

STA= 963. 971. 977. 1019. 1059. 1067. 
PER Q= 4.3 8.7 63.9 22.5 .6 

AREA= 5.6 7.6 45.9 28.6 1.7 

VEL= 3.3 4.9 6.0 3.4 1.5 
DEPTH= .7 1.3 1.1 .7 .2 

*SECNO .418 
7185 MINIMUM S P E C I F I C  ENERGY 

CRITICAL DEPTH ASSUMED 

# VERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2120.30 ELREA. 2121.60 

FLOW DISTRIBUTION FOR SECNO. .42 CUSEL= 2119.97 

STA= 972. 1007. 
PER Q= 100.0 

AREA= 57.5 
VEL; 7.5 

DEPTH= 1.7 

'SECNO .507 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

HANNING 'n' VALUES FOR LOB AND ROB INCREASED 



CNO DEPTH CWSEL CRIUS USELK EG 
QLDB 

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

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= .51 CUSEL= 2138.22 

STA= 949. 951. 969. 990. 1007. 1025. 1071. 
PER a= .3 6.8 16.6 39.5 22.3 14.5 
AREA= .8 11.2 20.4 23.2 22.9 25.6 
VEL= 1.8 2.6 3.5 7.3 L.2 2.4 

DEPTH3 .4 .6 1.0 1.4 1.3 .6 

'SECNO .596 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

APPROXIMATE END OF DETAILED STUD1 

NOTE: ADDED STATIONS 990 & 1010 
TO APPROXIMATE 20' CHANNEL 

.596 1.39 2156.59 2156.59 .OO 2156.97 .38 6.66 .DO 2155.50 
429.0 44,7 177.1 207.2 17.4 25.8 67.0 5.9 9.8 2155.30 

.15 2.57 6.87 3.09 .050 .030 .050 .OD0 2155.20 961.78 
.Dl3688 470. 470. 480. 0 5 0 .OO 138.80 1100.58 

FLOU DISTRIBUTION FOR SECNO= .60 CUSEL= 2156.59 

STA= 962. 963. 990. 1010. 1035. 1059. 1079. 1092. 1101. 

PER Q= .O 10.4 41.3 23.4 16.0 5.8 2.2 .9 
AREA= .1 17.3 25.8 27.2 21.4 10.8 5.1 2.5 
VEL- .7 2.6 6.9 3.7 3.2 2.3 1.9 1.5 

DEPTH= .1 .6 1.3 1.1 .9 .5 .4 .3 

PAGE 6 
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THIS RUN EXECUTED 24JUN92 15:25:01 
**********t*.***t***...x****t*******. 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2: May l W l  
.................................. 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

UASH N: UNNAMED UASH # I 1  

SUMMARY PRINTWT TABLE 150 

SECNO XLCH 

.oo 

215.00 

480.00 

560.00 

460.00 

470.00 

470.00 

ELTRD 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC ELMlN 

.OO 2061.10 

.OO 2066.70 

.OO 2083.40 

.OO 2101.80 

.OO 2117.00 

.OO 2136.80 

.OD 2155.20 

CUSEL 

2061.76 

2067.54 

2083.91 

2102.91 

2119.97 

2138.22 

2156.59 

VCH AREA .01K 

4.95 115.50 29.25 

4.87 130.69 27.82 

3.94 111.19 27.91 

5.98 89.24 37.70 

7.46 57.47 39.99 

7.31 104.09 35.75 

6.87 110.19 36.67 



SECNO 

* ,093 

* .I34 

* .224 

* .330 

* .418 

* .SO7 

* .596 

a CUSEL 

429.00 2061.76 

429.00 2067.54 

429.00 2083.91 

429.00 2102.91 

429.00 2119.97 

429.00 2138.22 

429.00 2156.59 

DIFKUS 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

XLCH 

.oo 

215.00 

480.00 

560.00 

460.00 

470.00 

470.00 

PACE 8 



a 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTlON SECNO= .093 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .I34 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= ,134 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .224 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .224 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .330 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- .418 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .418 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .507 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 5 0 7  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .596 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .596 PROFILE= 1 MlNlMUM S P E C I F I C  ENERGY 

PAGE 9 
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STREAM BED 

CROSS SECTION 

,093 ,193 ,293 ,393 ,493 .593 .693 

STREAM DISTANCE IN MILES A B O M  HASSAYAMP4 RIVER 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.14: HEC-2 Models & Cross Section Plots for 
East Area Wash 

UNNAMED WASH #12 (Wash o) 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 

N;\l 187\02iADMIN\1187O2RP.063 May 1994 



HYDROLOGIC ANALYSIS FORM Expires July 3 1, 1994 

blic reporting buidcn for th i s  form is eslinlaled lo average 3.67 hours per respunse. The burden e s t i m a b  includcs ~ h c  
me for reviewing instructions,  searching existing da ta  sources, gathering und maintaining t h e  nccded d a t a ,  a n d  

completing and reviewing t h e  form. Send commenls regarding the accuracy o f t h e  burden estimate a n d  any  suggestions 
for reducing this  burden, to: Information Collections Management, Federal Emergency Management  Agency, 500 C 
S ~ r e e t ,  S.W., Washington, DC 20472; a n d  to the  Office of Management and Hudgel, Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

Community Name: G / N / N ~ & w ~ ~ ; A  ~ k P r a P C t d u n r w  /&N O F  I % ~ ~ . & E + ~ U L ~ G  

Flooding Source: ,l&&r,4 8, h M .  s M ~ / #  
rOnr,furnl fur e a c h / L d n g  source) 

Project Name/Identilier: W I L Y E J ~ ~ U  iG A-D M S  FCC H9- 79 
1. HYDROLOGIC ANALYSIS IN  FIS 

. 

@ Approximale study s t r e a m  (Zone A) 
0 Dchiled study s t r e a m  (briefly explain methodology) 

2. REASOH FOR NEW HYDROLOGIC ANALYSIS 

I C] No existing analysis  
C] Improved da ta  (see &la revision on page 3) 

Changed physical conditions of watershed (explain) I 
I C] Alternative methodology Cuslify why the reuised model  is better lhan mo&l used in the effecfiue PIS) I 

Evaluation of proposed conditions (CLOMRs only) (explain)- 

@ Other  & cZu/diw o r z ~ l ~ s i s  U P  & , ~ s / v s k  /=e;nc, kQ/jc& -/+ 
i-cflee+ e x ; , " t i ~ ~  c *d;tiBn s 

I Ifit computer p r o g r a d m o d e l  was  used in revising the hydrologic analysis, please providc a d i ske lk  with the inpu t  
files Tor the 10.. 50.. 100 - a n d  500-year recurrence intervals. I 
Only t h e  100-year recurrence intervitl need be included for SFHAs designated a s  %one A. I 

3. APPROVAL OF ANALYSIS 

@ Approval of hydrologic analysis,  including the resulting peak disehar 
appropriate local, s t a te ,  o r  Federal Agency. (i.e., F ~ O O A  ?nn+rr) 

& Attach evidence of approval. 
0 Approval o f the  hydrologic analysis is not required by any local, Stab ,  or Federal Agency. 

f f M A  Form 81 .898 .AUG93 Hydrologic Analysts form Form 3 Page 1 of 7 



1.RfVlfW Of RESULTS 

s t ream:  1//h?~s*. 0: L&N&F~ ~&SMAZWP+ Zva %&MY C*Z) 
Cornpiirison of100-year Discharges 

Location: Drainage area FIS fcTsl : Revised (crs) : 
(Sq mi.) 

U. 5 ,GU~ 68-89 z . 7 ~  R N K N ~  &I $ 9 9 5  

I Note: When revised discharges are not significantly difTerent than FISdischarges, PI<MA may require a 
conlidence l imits analysis on a t tachment  D a l a  later date Lo comple~e the  review. I 

As is oRen the  case with revision requests, only a portion or a stream may actually be revised or be affected by a 
revision. Therefore, transition Lo the unrevised portion is important to maintain the continuity of ihe study. N F I P  
regulations stipulate that such a transition m u s t  be assured. What is the transition Trom the proposed discharges to the  
efTecLive discharges? I'lease explain how the transition was made (attnch separale sheel ifnecessary) 

-- 

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODINGSOURCE. 

Is the new hydrologic analysis being developed solely lo revise the flow values presented in the FIS1i.r. nu chnged 

hydraulic conditions)? 0 Yes @ No 

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

VEMA does not normally revise NFIP maps solcly due Lo insignificant flow changes where changes in 100-year walor 
surrace elevation a re  less than 1.0 Toot. 

Hydrologic Analysis foam form3 Page 2 01 7 



5. HISTORICALFLDOOING INFORMATION 

Is historical data available for the flooding source? 0 Yes (E3 No 
If yes, provide the following: 

l x a t i o n  along flooding source: 
I 

>faximum peak discharge: 

Second highest peak discharge: 

Source of information: 

6. GAGE RECORD INFORMATION 

I 
- 

Location ofnearest gage to project site (along jlwding source or similar worershed; specify) 

Gaging Skl ion:  
Drainage area a1 gage: mi2 

Number ofyears ofdaLa: 

7. DATA REVISION 

Please use the following lable to list all  the dataandior parameters anected by this  request and identify them a s  
new data (New) or as  revising existing da ta  (Revised). (lfnecessary,altachu separate sheet.) 

Data Parameter New Revised Data Source 

Data source can be from a Federal, State,  or  local government agency, or from a private source. Some Stale  and 
local governments may have less strict  da ta  requiremenls than Federal agencies, in which case ihe hydrologic 
da ta  may not be accepted by FEMA unless i t  is demonstrated LKal the dala give a better estimate ofthe flood 
discharge. 

Attach documentation corroborating each data  source ( i  e.. cerlilied slufrmrnl,  report, bibliogruphical reference to 
apublished docurnenl). In the case o f a  published document or a government report, providingcopies o f the  cover 
and pertinent pages may be helpful. 

- 

8. METHODOLOGY FOR NLWANALYSIS 

0 Statistical Analysisof Gage Records (use Athchrnent A) 

Regional Regression Equations (use Allachrnenl B) 

Ira PrecipikLion/RunofTModel (use Arluchrnenl C) 

Other fspec~fy; atloch backup cornpatolions a n d  supporting dola) 1 
I 1 

Hydrologic Analysis form Form 3 Page 3 of 7 



FIS: Kevised: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .  Number of years of da ta  

S y s k m a l i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Historical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Homogeneous data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 NO 0 Yes No . 

3. Data adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No D y e s  O N 0  

4. Number ofhigh outl iers . . . . . . . . . . . . .................... 
l a w  outl iers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Generalized skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. SLation skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7. Adopted skew . . . . . . . . . .  : .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Probability distribution used (justify 

if log-Pearson 111 was  not  used) . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Transfer equations lo ungaged sites Yes No 

If yes, specify method 

10. Expecled probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q yes  q No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of results  with other analyses 0 Yes 0 NO 

Ifyes ,  describe comparison 

F E M A  does not accepl expecled probability analyses for the purpose of reflecting flood hazard information in a 
FlS. 

If any da ta  is not available, indicale by NIA. 

A ~ A C H M ~ H T A :  STATISTICAL ANALYSIS OF G A G E  RECORDS 

Cag ing  Station: f l A  
Gage  l a a t i o n  (lat i tude and longitude): 

A n a c h  analyrisincluding plot of flood frequency curve. 

a 

Hydrdogic Analy5il For Fmrn 3 Page 4 of 7 



Bibliographial Reference: 

NA 

I (Atloch a copy oflille page, k b l e  ofconlenls. andperlinrnlpages including equolions.) 

I 2. Gaged or  ungaged slream: 

3. Hydrologic regionb): 
Attach backup map. 

4. Provide parameters,  values, and source ofdata used to defiie paramelers. 

5. Urbanized condiLionscalculations 

FIS: Revi -4 :  

0 Yes O h ' o  S No 

......................... 16 Percent ofwatershed urbanization 1 
............................... . Is the watershedconlrolled? 0 Yes 0 No 0 Y* No 

Comparison with other analyses 0 yes  O N O  . ........................... 0 Y s  0 No 

If the answer lo 5,7 ,  or 8 is yes, explain methodology in Comments. 

I rdala  is not available, indicak by NIA. 

Attach compuCation and supportingmaps, delinealing the walershed boundary and drainage area divii-2s 

H y d t o l o g ~  l n d l y 1 1 5  farm Form ! Page 5 01 7 



ATTACHMENTC: PREOPITATIOIURUNOFF MODEL - 
FIS: Revised .-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .  Method or model used: C .  -1. 

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 / ~  R 3. D 

Date: :.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b2 Au4 @ts 
. . . . . . . .  2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . . .  ... NDA& ARM 2 

3. Source of rainfall distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sw T Y P E  H: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Rainfall duration: 2.4 / ~ O U ~ S  

..................... 5 .  Areal adjustment lo precipitation (%I: NM/S f iy&0-40 
. . . . . . . . . . . . . . . . . . . . . . . .  6 .  Hydrograph development method: , T - ~ z w  kl 

7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ R E E , ~  Am pi- 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source of soils information: 

Source of land use idormation 
ScS 

a n  u i  k/ l r t r~rg. lk~ . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  . . . . . . . . . . . . . . . . . . . .  8. Channel routing method: .... j\joi?~(ih~ b~Pi"l4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Reservoirrouting IJYes O N o  O Y e s  q No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Baseflowconsiderations: 0 Yes No a y e s  No 

Ifyes, explain how baseflow was determined: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.  Snowmelt considerations: 0 Yes 0 NO Yes @ NO I 

12. Modelcalibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 NO @ Y e s  U N o  

Ifyes, explain how calibration was performed PO n7,~ic:d d l&L YW: ~ ~ v e  &,,,,h VP,-! 

LO, 9% I>ASCUAUE vs D R A I ~ I C C , F  ARFA - O ~ Y Y ~ S  a ~ ~ i  

P:,VP/QIDC A ~ ? s , - P ~  bu +kc FIWA &fitr-0 1 31;iri+ ul C o u  d? 
1 

13. Fulure land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Ycs H NO 
If yes, explain why 

NOTE: FEMA policy is to base floodingon exislingcondilions. 
l rdala  is not available, indicate by NIA.  

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time o f  concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 
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ATTACHMENT 0 :  CONFIDENCE LIMITS EVALUATION 

- r- JC 
earn: F L O ~ /  ~ F P O ~ ~ ,  

I Select one location for Confidence l.imits Evaluation (describe localion): 

Discharges for selected loeation: 

I Exceedance Probability FIS 

10% (10-year) . . . . . . . . . . . . . . . . . . . .  c fs 

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

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

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs 

Revised 

crs 

c fs 

cfs 

c rs 

1% (100-year) Flood Confidence lnlervals 

90% Confidence Interval: 5% limit cfs 

95% limit cfs 

I 50% Confidence Interval: 25% limit ds 

75% limit cfs 

If the  value o f t h e  100-year frequency flood in Lhe 
FIS is beyond Lhe 50% confidence inlervsl  but 
within the 90% confidence interval,  does the 100-year 
water  surface elevation change by 1.0 foot or more? IJ Yes 0 No 

An example of confidence l imits analysis can be found in Appendix 9 of Bulletin 17B 

t t ach  Confidence Limits Analysis 0 
Hydrolajic Analysis form Form 3 Page 7 of 7 



- - - . . . . . 
RlVERlNE HYDRAULIC ANALYSIS FORM I f ~ p , r e s  July 31 1994 I 

I'UHLIC HUKI)EN D I S C L O S U R E  NO'SICE ~ ~ 

lic reporting burdcn Tor Lhis form is est imated la average  2.25 hours per response. The  hurdcn estinlale includes thc 
for reviewing instructions,  searching exis t ing  d a t a  sourccs,  gathering and mainta in ing l h c  ncedcd d a t a ,  and 

completing and reviewing the  form. Send comments  regarding t h e  accuracy o f t h e  burden es t ima te  and any suggestions 
for reducing Lhis burden,  to: Inlormalion Collections ManagemenL. Federal Emergency Management  Agency, 500 C 
Stree t ,  S.W., Washington,  DC 20472; and to t h e  Oflice orManagemen1 and Budget,  Papcrwork Reduction Project (3067- 
0148). Washington.  DC 20503. 

bc/~srd~ C& ~ M ~ P A  13:~aX Flooding Source: & kNrv~7n & 4 M Y  @/2) 
tOw fvrm forooch/louding rourcel 

Project Namelldenlificr: /A) lc ( t@~ h ~ m  A . O ~ ~ S  F c a  99-73 - 
1. REACH TO BE REVlSlD 

Ups t rcam limit: . Cf-a6o-v- /.55~ I 
2 EFFECTIVE FIS .... - .  

Not  studied 1 
@ Studied by approximate methods 

I)ownstream I imi to ls tudy S a  ,+t e 
Upstream l imi to r s tudy  /CJ Sk+* 0. (0 25 

Studied by detailed methods 

Downstream limit  ofstudy 

Upstream l imi tors tudy 

Floodway delineated 

Downstream limitofFloodway 

Upstream IiniitofFloodway 

3. HYDRAUUCANALYSIS 

Why is t h c  hydraulic analysisdiiTerent from t h a l  uscd todevelop the  FIRM. iCheck all  lhalapply) 

Nots tudied in F IS  
I 

Improved hydrologic daWanalys is .  Explain:  ,ky d VT 10 G i L ~ o ! . < $ / s  b rurc?d iirV.7 
~7S,.,,c!&r d , k d  b d  , 1 7 ~ ~ ~ ~ ,  lVori~m~ dl~&; / l~- t  0.t: 

/ fAa / i tLqa~ & ~ n + $  

Improved hydraulic analysis. Explain: 

I Flood control structure.  Explain: I 
6 Other .  ICxpldin. 

L 
F t ~ ~ F o r r n  81.89C. AUG 93 Rivefine Hydraulic Analyr~r Form Folm 4 Page 1 of 6 



b. 

3.RIVERIN€ HYDRAULIC ANALYSIS FORM 
Modeh Submined 

Full input and output l ist ings along with files on diskette lifauailable) Tor each o f t h e  models listed below and 
summary oflhe source of i n p u t  parameters used in the models must be provided. T h c  summary  must include a 
cornnlete description of a n y  changes  made from model to model (e.g. duplicale effecfiue model lo correc~edeffeciiue 
model). Only the Duplicate Effective and the Revised o r  Post-Project Conditions models musl  be submitted.  See 

I inslructionsfor directions o n  when other models may be required. Only t h e  100-year flood profile is required for 
Sk'llhs witha ?.me A designation.  For a reas  which do not have detailed flooding, a hydrdulic modcl is not 
required; however HFE's m a y  not be added lo the revised FIRM. 

Duplicale Effective Model Natura l  Floodway 

Copies oflhe hydraulic ana lys i s  used in t h e  erective FIS,  referred lo a s  t h e  El 
cffcctive models (lo-,  50.. loo-, a n d  500-year mulli-profile runs a n d  the  
f lwdway run) must  be  obtained and then reproduced on the  requestor's 
equipmenl to produce t h e  duplicate erec t ive  model. This  is required to 
assure  tha t  rhe effective model input data  has  been transferred correctly to 
the requeslor's equipment  a n d  lo a s su re  t h a t  the revised data  will b e  
in tegra ted  into t h e  e r e c t i v e  d a t a  to provide a conl inuous  FIS model  
upstream and downstream of the revised reach. 

Corrected Erec t ive  Model Na lu ra l  Floodway 

T h e  corrected elfeelive model i s  the  model tha t  corrects any errors t h a t  0 0 
occur in t h e ~ c ' a l e  e k t i v e  model, adds any additional cross sections lo 
the duolicak cffcclive model, or  incorporates more detailcd lnpographic 
information than tha t  used in the currenlly effeclive model. The corrected 
effective modcl mus l  not reflect a n y  man-made physical changcs since t h e  
date  of the elfective model.  An error could be a technical error in the 
modeling prwcdurcs, o r  a n y  construction in the floodplain thut occurred 
prior lo the date or  t h e  effective model but was not incorporilled into t h e  
efleclivc modcl. 

Na lu ra l  Floodway 
Exisling or I're-Projecl Conditions Model 0 

The  du~ l i cd lc  cffcctive o r  corrected modol is modificd lo produce t h e  
exist ine or  prc.proiec1 condit ions model lo reflect any modifications t h a t  
have occurred within t h e  floodplain since the date o f the  effective model b u ~  
prior lo the construction of the  project for which t h e  revision is be ing  
requested. If no modilicaliOn has  occurred since the date  of the clfective 
model, then this rnodcl would be identical to the corrected cffcctive o r  
duplicate effective nlodel. 

Revised or  Post-l'rojecl Conditions Model Na tu ra l  Floodway 

T h e  existine or  pre-proiec t  condit ions model f o r  d u p l i c a ~ e  effective or 
correcledr/rec/iue model. ns appropriale) i s  revised lo reflect revised or post- 
project cundilions. Th i s  model musl  incorporale any physical changes LU 
t h e  floodplain since the  effective model was produced as well a s  the effects 1 o f l h e  project When t h e  request  is for proposed project this model should 

I reflect proposed conditions. 

I 
H 0%. Please a t t a c h  a s h e e l  descr ib ing a l l  o t h e r  models o r  Na tu ra l  Floodway 

calculations submitted.  Fl El 
/ d e u ,  / / \cde / 

.;.-A ~ - ( Y e ~ f , > c  (&'O~C/) ( PrOiS3 oC 

I I 
R~rerine Hydraulic Analysa, kofm kcom 4 Page 2 01  6 



4. MODELPARAMETCRS (from modelvredcorevire 100-year wafer surface elevation) 

Discharges: Upstream Limit Downstream Limit  

Attach diagram showing changes in 100-year discharge 

Explain how ihc  start in water surface elevations wcre determined S-a /,&+w 
e oLai-d- d e i e r m ; n d  bu i t p  S'iooe - Area 
tJ1237.1 ad 

Give range of friction loss coeficienls (Manning's " N 7  Channel . . . . . . . .  8.02-s - 0 , 0 3 ~  

Overbanks ...... ~7,045- 0,066 

If friction loss coclficienls a r e  d i r e r e n t  anywhere along the revised reach from those used to  develop the  F'IItM, 
give location, value used in the effeclive FIS, a n d  revised valucs and a n  explanation a s  lo how lhc revised valucs 
were dclermincd. 

1.ocation - FIS Revised 

1)escribc how thc  cross scclion geometry data were determined 1e.g.. field suruey, lopographic map, /af:rn from 
previous sludy) and l islcross scctions that  were added. 

Foornd Paqc 3 of 6 





1 100.ycar (natu#ai) Water Surface Ilcvat~on I~Incroachment (floodway) Water Surfact Elevation 3-Surcharge Value 

Include all <iotr re<lion% in the nludelr betwacn lie-in points. Any inlerpolatcd valves should be indicated in parentheses. 
1 
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5. RESULTS (tonl'd) 

I 
ti. Is the discharge value used lo determine the floodway anywhere d f le ren l  from tha t  used to determine the  

natural  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year w a ~ e r  surface elevalions increase a t  a n y  location? y e s  NO 

If yes, please alLach a list o f lhe  locations where t h e  increases occur, state whether or not t h e  increases a r c  located 
on the requestor's property, and provide an explanation o l t h e  reason for the increases. 

N A -  Pdgu /%ak/ 

Please  attach a completed comparison table entitled: Wate r  Surface Elevation Check (See page 6) 

6. R E V I S E D F I R M B F M  A N D  F L O O D  PROFILES 

A. The  revised water  surface elevalions Lie into those compute4 by Lhe efTeclive FIS Modcl ( lo-,  50- ,  loo-, and500-  

year), downstream of the  projectalcross-section /yA wilhin feet and upstream of the  

project a1 cross section within feeL 

8. The  revised floodway clevalions tic into lhose computed by Lhc eKecLive FIS model, dowstream of the  project a t  

crossseclion- within feel  and upstream of the  project a t  cross section 

within )/A feel. 

C .  Attach profiles, a t  the same vertical and horizontal scale a s  Lhe profiles in the clfcclive FIS report, showing 
s t ream bed and profilcs of all floods studied (withoutcncroachmenl). Also, label all cross sections, road crossings 
(including low chord and top.of-road dala),culverts,  Lributarics, corporate limits, and study limits. l rchanncl  
distance has  changed, the stationing should be revised for all profile sheets. 

I ) .  Attach a Floodway Data Table showing data for each cross section listed in the published Ploodway l ) i~ la  Table in 
thc Is'IS report. 

I'rocccd to l i ivcr i~ic  lCoaslal Mapping Form 

R i v e n n e  Hydraulic Analyl ir  farm Farm 4 Page 5 of 6 



PAGE 32 

a 
FLOOOWAY DATA, WASH 0: UNNAHED WASH 1712 
PROFILE NO. 2 

- . . . - - - F L W U A Y  - - - - - - -  UATER SURFACE E L E V A T I W  

STATION UIOTH S E C T I N  WEAN WITH U l T H W T  DIFFERENCE 

AREA VELOCITY F L W U A Y  FLOOOUAY 



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l . C  

This watercourse islocated in a mountainous area. It is common for this 
watercourse to flow in subcri tical, supercritical, and transitional flow 
regimes. The subcritical profile has been used to delineate the 100 year 
floodplain and prepare maps, tables, etc. 



w 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 30670148 ONLY 
RIVERINWCOASTAL MAPPING FORM ElpirelJub >I, 1994 

PUBLIC BURDEN DISCLOSURE NVI'ICE 

Community Name: 
I I 

Flooding Source: &&Y 0.' &KN&S~WMPA 2%- J? /&i;rtRf 

Project Namelldentif~er: L1I1~ken bur4 AbMS FCD 89-77 
1. MAPNNG CHANGES 

I .  I\ mpographic work map oisuiL&blo yeale, conlour inlcrual, and planimetricdolinitibn mual bc subrniltcd showing 
lindicule NlA when nut applica ble): 

Included 

A. Revived ~pprux lma le  100-year floodplain boundaries (Zone A) ............ 0 Yes No N IA  
................ O. Revised dclailed 100- und 500-year floodplain bundaries YCS Q N o  0 NIA 

C. Kcvised 100-yoar floodway btindaries ................................. Yes a No 0 NIA 
D. Location nnd nlignmenl of a l l  cross sections used i n  the revised 

hydraulic model wi th ~Lationingcontrol indicated ....................... Ycu Cl No CII NIA 
E. SLreum ulignmenLs, road and durn alignrncnb .......................... @ Yes 0 No NIA  
b'. Currcnl  e~ rnmun i t y  boundaries ....................................... W Yes El No El N lA  
C. ElTec~ivc 100- and 500-year floodplafn and 100-year n ~ o d ~ a y  

,boundaries from tho FlIIM/FRFM rcduccd or enlarged to the 
................................... . gale otthe topographic work map : Yes 13 Ntr NIA 

11. Tie-inshetween Lhe w a n d  100- and 500-year 
. . . . . . . . . . . . . . . . . . . . . . . . . .  floodpluinv and 1 OO.year floodway lmundarics Yes a No NIA 

1. The rcqucslor's properly boundaries and comrnunily edscrnenk . . . . . . . . . .  0 Yes No k3 NIA 
J. The rlgncd ~er l i f l cn l i on  ofa registered prolessiooal engineer . . . . . . . . . . . . .  Yes 0 No a NIA  
K. 1,ocation and tlescriplion orreferonco marks ............................ a Yes N u  0 NIA 
I.. Vertical d u t u ~ n  (example: NCVD, NAVI) ek.1 .......................... €3 Ycs 0 Nu a NlA 
ivl Coavlal tonc designallons Lie inlo adjacanlureas no1 being revised . . . . . . .  0 Yay O Nu NIA 
N. I.ourLion and u l i gn~nen tu i s l l  coastal trnnsecls used lo rcvivc thc 

coaukl unulyycu ..................................................... Ycs 0 No P3 NIA 

l l a n y  d l h e  iknlsabovei i re marked no or NlA, pleasc cxpluin: No Zone d , 500- dear  , of 

COOS& 1 =on<= n r r s e d  d r  d e / , ' n c ~ i c d ,  ~e v,keb ~oo-"yeor f/oodpla: 

t e  JJO e f f e c J . ~ : ~ ~  / j ( d ~ ~ a y o r n ~ e  R;u.er f/oOdp/a,r). 

2. What is Lhc wurcc and dnlc of Lha updulcd lobgraphic inlormution (example: rflwphoio m u p .  3u 198.5. field 
.uiuey, M y .  19'79. b r i i h p i o / i l e s , J ~ u  ,987, elr.)? pho(o : 3 4 ~ .  J W l  4 . oaf Is90 c W ~ .  ~~d~ 

3. What is Lho xulc and contour inlarval o i thc  lullowing workrnaps? 
a. I.:NWLI\~ PIS ~ t y k n o w ~  scltc ~ ~ k n o ~ l y  Contuur ilrLcrvul 
b. Revision l<cquest 11' 200' scuie. 4 PT Cunlour i n k r v u l  

NO'I'X: Ikv iscd topographic informulion must be orcquul o r  grcaler doluil. 

4. ALLuch un annoluted 121RM and PnI*'M a t ~ h c  scalcotthe cKcctivc I'Ii<.M and I2I3i.'>1 showing thc rcviacd 100-your 
2nd 500-ycur floodplains und Lhc 100.ycar no~dwny boundorics und how rho? Lie inru those shown on Lhc cKcclivc 
I''IKM und is'Hl.'M duwnslreum and upalroum uf Lhe rovisiun ur udjueetil LII Llic urcn u r rcv i s i~~n  Tor euaslul r lpdiur. 

Ailuch nddilionul wgcr iincedcd. 

F f M A  FOlm 81.89D.AUG 93 RivrrinetCoaclal Uapplnqrwm learn5 Pbge 1011 



I .  MAPPING MANGES (CaMdl 
I-- - 

\ 

) 6. Flood Roundariesand I W y e a r  water surface elevallons: 

H u  the 100.year floodplxin been shifled or increased or the 100-year waLer su fabe eievalion increased a1 any 
locationon property other than lhe requestQr'sor communily's? Yes ~ N O  

I Ifyes, pleuse give the localion afshiRor inereuse and an expltrn8tion for the increase. 

a. Iiave the affected property owners been notlned ofthls shihor Increase and the effect il will have on their 
........................................................... property? U Yes p9. No 

I Ifye$, pleaor attach letter$ from lheae property ownen $biting they have noobjeelions le Lhe revised flood 
boundaries i fa  LOMR is being requestad. 

I b What Is the number of insurable structures tha will be impact4 by this $hi& or increase? 

I 6. Have Lhe floodway boundariesshihed or increased a1 any location compared Lo lhose ahown on rhe effective 
................................ ................ YBb'MorFlKM? .:.... 0 Yes a No 

I Iryea, explain: 

7. 11 I! V. zone has been dcdgnalod, has it been dellncated to cxtcnd landwurd to the hccl of thc primary frontal 
dune? 0 YPJ 5 N u  

If no, explain: 

h/ A *".-, .."". .-. 

8. Manual or digital mapsubmisrion: 

69 Mvnuvl 

a Digikl 

1)igItal map subn~issions may be uocd lo updale digitlll FIRMS (DFIKMs). Por upduGng UFIRMs. these 
aubmisrionb must Lx! cuordinutcd wirh PEMA Ileadquarttr$ as tar in advuncc olr~bmisslon u possible. 

I 
. Rluerin&~sldl Mppinq form rorm 5 Page 2 at 1 



2. L4RW fkLPL4ClMSNI 

I. h e l l  is: Exisling 0 Proposed N/A 

............... . . . . .  2. l i a s  fill heedwill be placed in the regulatory floodway? .'. 0 Yes pa No 
I f  yes, please uttaoh complered Riverine liydraulic Analysis Form.. 

3. llasfill beentwill be placed in floodway i r inge(reo  between lhefiodway 
...................................... a n d  IOO-yearfiodplain bounduries)? 0 Yes No 

Ifyes, thencomplete A, 6 ,  C, and D below. 

A. Aro fill slopes for granular mate ria!^ steopcr than one vertical 
on one-and-one-hulfhoriwntal? ....................................... Yes No 

Ifyes, justify steeper s lops  

B. Is adequate erosion protection providod for fill slopes exposod b~ moving flood wvkrs? (Sfoper erporcdto 
flows with uclocitirs of up lo 5 feel per secondi[ps) during the IMI-yearflood mus1,ala minimum, be 
protected by 0 covrr o f g r a ~ s .  uiws. weed$. or slmilor ucgetafion; slopes exposed toflows with velocities 
greater then 5 fpn dur ingthe IOU-year pod m u [ ,  ot a minimum, hs protected by slone or rock riprep.) 

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

IF no, describe erosion prokclion provided 

C. Ilas all fill placed in revised 100-year floodplain been compacted to 95 percentofLha maximum density 
obtainable with the Shndard Proelor Test Method or acceptable equivalent method? 0 Yes No 

D. Can structures cpnceivably be constructed on the lilt a1 any time in the future? O Yes No 

Ifyes, prwidt  cert if i~stion offill compaction (iLem C, above) by the communily'sNFlP pcrmiLoficidl,-a 
regislered prnfesfonal engineer, or an accredited soils engineer. 

4. Has fill been/wiil be placed in a V-zone? Yas rn No 

Ifyes, is the fill prolectcd from erosion by s flood control structure irucha* u revclment or 
seawall? ~ a r  a N O  

If yes, attach the coastal structures form. 

Rircr*leXarrr.l Mnpping Form Mrm S PPqv 3 oi 3 



Csrnrnunity Name: 

1.1OENTIFlER 

1 I .  Name ofroadway, railroad, i ~ . :  lk 5 &V 60-B9 
3. Ination oibr idgdculver t  along flooding source (in terms of s t r eam distance o r  cross-zcc:ion identitier): 

S $ ~ C , ~ ~  o,w~+!Q G ~ ~ ~ I O ~  0.224 

3. This  revision r e f l e t s  (check one orfhe [allowing): 

New bridgdculvert  no; modeled in the FIS 

0 Modified bridgdculvert  previously modeled in the FIS 

New analysis orbridgdculvert  previously modeled in the FIS 

(Explain why new a ~ f y s i s  was performed) 

I I 
2. BACXGROUND 

I I 
I Provide Lhe following inrormation a b u t  Lhe structure: I 

. I1 Dimension, material, and shapc (e.g. two 10 x 5 feet reinforced concrete h x  cglvert; three 30-root span br idge 
with 2 rowsof two3- footdiameler circular piers; 40-foot wide ogcc shape spillway) /& > c 8  & I 

2. Entrance geornctry ofculverWLype oibr idge opening (e.g. 30" -75'wing walls with square Lopedge, sloping 
embankments and vertical abutments)  U i u ~  idalk Wi f i ,  Ssuare exhe 

3.  lIydraulic rnodcl used LO analyze the s t ructure  (e.2.. Ill.:C-? wilh speciul bridxe roufinr. W S P K O .  IIYR) 

ffEC- 2 @ ; i h  S M ~ I  CLI/V& * o d ; \ e  

I IfdiITerent!hnn hydraulic analysis lor the flooding source, justify why h e  hydraulic analysis uscd for t!$e 
flooding source could no1 analyze the structure(s).  (Allach jusli/icnlion) 

Now: I f  a n y  i t ems  d o  not a p p l y  t o s u b m i t t e d  h y d r a u l i c  analysis .  indicate  by .VIA 
One f o r m  per n r w l r e v i s e d  b r idge tcu lver r  



3. AHALlSU 

S k e ~ c h  t h e  downs t r eam lace of lhe structure toge ther  w i lh  the road profile. Shuw,  a t r  min imum,  lho max imum low 
" 

cho rd  eIevaLion, i nve r t  elevation, minimum Lop o f  road elevalion,  and inelTcctivc flow widths. 

* P '  / $ . y rox~  api/, o f s & d r ' m c n f  / o ~ u / ~ r i . ) / . & t +  See Cr-055 5ezt~lcrl # O. I 
Skafxh the  u p s t r c r m  (ace o l thc  s3uc tu re  toge ther  wilh I'.e road profile. S'now, a t  a m in imum,  thc maximum low 
cho rd  e leva t ion ,  inver t  elevation, and minimum Lopof r w d  c!rvaGon. 

Culvert 



3 . u c A ~ r s n  (Cont'd) 

e k h  the plan Lhe structure(s) Show, a t  a minimum, the skew angle, cross-section locations, dishncea 
tween cross sections, and l e n g h  of structure (s). 

Anach plans of the slructure ( 5 )  certified by a registered Proferrional Engineer. 

>ulvcrt length or bridge width (h) L 
'alculated culverl/bridge area ( I t r )  

by Lhe hydraulic model, ifapplicable 



1. A N A L Y S I S  (Cont'd) 

E l e v a t i o n s  Above Which f low is ERective for O v e r b d n h  1 
Izh Overbnk Righl  O v e r b d n k  

U p s t r e a m  rice 701 6 . 0 7  2028, X 

Downstream race 

M i n i m u m  TopolRoad  Elevation I 
U p s t r e a m  face 

Downstream face 

IOO.Ycar Elevations 

L 'pstream face 

Downstream race 

l a h  O v e r b a d  Right  O v e r b a n k  

Water  %.dace Energy C r a d i c n ~  
ElevaLiocs E!cvations 

2 0 2 1 , 3 1  2.0 r 2.2 8 

'hc m a x i m u m  deplh  of 
flow over  the  roadwaylrailroad (h.) ..................................... - 

t e l r  length (it.) ........................................................ - 

Discharqe Low f low P r e s s u r e  Flow Weir Flow T o l a l  F low 
i r n o u n l  off low 

LhrougMover - 
che s l r u c t u r e  i s )  [c.'s) /,93.5 /: 995  

Too W i d t h s  
Floodplain 

U p s t r e a m  face ?i.  70 

Downst ream race Tt-70 

Top W i d t h s  

EITective Flow 

U p s t r e a m  h c e  5(.% 
Downs:ream lace ' 3 (,TO 

Floodway 

E r e d i v e  a n d  
Inellective Flow 



3.ANALYSlS (bnt.4 

l a s s  C w f i c i e n l s  

Entrance loss coeficienl  0.40 
Manning'r"nm value assigned lo the  struclure(s)  .of5 - 
Friction loss coeficient through s l ruclure  (s) 

Other loss coeficients (e g.. bend 

manhole, etc.) ----, 

ToLal loss coef ic ienl  
- 

Weir coeflicienl N%' 

Pier coeficient  N4 
Conlraction loss coeficient a 6  
Expansion loss coellicienl 4 8- 

- 
4 SCDIMtNl TRANSPORT CONSIOtRATIONS 

1. A. Is there any indication rrom historical records Lhdt sedimeni  t ranspor t  ( including scour anddeposi t ion)  can  
d e c t  the 10O-~ear  waler surface elevations? ............................. 0 Yes 0 No 

tl Based on the conditions (such as gtomorphology. uegelotiue co&r a n d  dtuelopmenl o r the  w a l e r s h r d o n d  slreotr: 
btd, a n d  bonk conditions), is there a pokntial  for debris and sediment  wanspor t l inc luding scour  a n d  
dcposilion) to afTect the 100-year w a k r  surface elevations anQor conveydnce capacity through the 
b r i d g ~ k u l v e r t ?  ....................................................... 0 Ycs 0 No 

.. If the answer to either IA or  1B is yes: ' 

A. What is the estimated sediment(hcdma1rriol)  load? 
cfs [alloch gradolion curve) 

Explain method used Lo estimate thc  sediment t ranspor t  and ihc  depth orscour andlor 

depsilion &f' Scd,'rner,f f r a n s p o r f  n o f  conrt 'dercc~ 

in a n a l  ys/s. 
1 / 

I B. Will sedimcnl accumulak anywhcrc through thc  b r i d g c ~ c u l v c r t ? ~  Ycs 0 S o  

If yes, explain thc impact on the convcyancc capacity through the 

bridgdculveri? 

Cxpldin method ofbridgc cncroachmcnl 

! f l m ~ w ; l y  run) /I/n Z&D& F A ~ D A C H ~ " . I ~ ~  



S. FLOOOWAY ANALYSIS (Cont'd) 

Cornmenlr (explain any uniuuulsilrrolionr): 

I 

Attach analysis. 
I 



............................................ 
* HEC-2 WATER SURFACE PROFILES t 
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version 4 . 6 . 2 ;  May 1 9 9 1  a 

. 
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T H I S  RUN EXECUTED 29JUN92 16:00:37 
..................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  1991 
.................................. 

T I  WICKENBURG ADMS - CONTRACT FCD 89-79 
T2 BLACK & VEATCH PN 1 7 6 7 6  COE & VAN LOO JN 1 1 9 7 - 0 2  

T3 WASH 0: UNNAMED WASH 1/12 ( F I L E  UASHO.DAT) 

J 1  ICHECK I N Q  N l N V  l D l R  STRT METRIC HVlNS 0 USEL FP 

J 2 N P R O F  ]PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

J 3  VARIABLE COOES FOR SUMMARY PRINTOUT 

QT 2 3 9 9 5  1 9 9 5  

ET 9.1 
CONFLUENCE OF UASH 0: UNNAMED WASH # I 2  

AN0 HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UC (HASSAYAMPA RIVER M l L E  4 9 . 5 2 )  

UD (HASSAYAMPA RIVER M l L E  4 9 . 6 1 )  

CROSS-SECTION DESIGNATION FRWI: 

HASSAYAMPA RIVER FLOOOUAY 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. EMW-88-C-2603. 

SWSE DETERMINED BY SLOPE AREA METHOD 
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ET 5.1 9.1 965. 1020. 
ET RECORD - STATION 1020. TO ELIMINATE INEFFECTIVE 

FLW AREA I N  RIGHT OVERBANK DWNSTREAM 
OF 3 - 10' X 8' RCB 

MAPPED FLOOOPLAIN TO CUSEL 

NC 0.060 0.060 0.030 
OOUNSTREAM FACE: 3 - 10' 

0.6 
X 8' RCB 

1015.85 

0.40 3.0 
0.060 0.015 

UPSTREAM FACE: 3 - 10' 
57 984.15 

2 

0 6.4 10 
0.6 0.8 

X 8' RCB (-1.6' OF SEDIMENT) 
1015.85 97.7 97.7 
2019.5 2026.05 
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NC 0.060 0.060 
ET 5.1 

ET RECORD - 
0.030 0.6 0.8 

9.1 944. 
STATIONS 944. & 1055. TO SATISFY 

1 TO 1 FLOW CONTRACTION UPSTREAM 
OF 3 - 10' X 8' RCB 

MAPPED FLOWPLAIN TO CUSEL 



16:00:37 PAGE 4 
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CNO DEPTH CWSEL CRlWS WSELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 
QCH PROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICON1 CORAR TOPUlD ENDST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 
0 

3 2 6 5  D I V I D E D  FLOU 

CONFLUENCE OF WASH 0: UNNAMED WASH U l 2  
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UC (HASSAYAMPA RIVER M I L E  49 .52)  
UO (HASSAYAMPA RIVER M I L E  4 9 . 6 1 )  

CROSS-SECTION DESIGNATION FROH: 
HASSAYAMPA RIVER FLWOWAY F L O W  INSURANCE 
STUDY, MARlCOPA COUNTY, ARIZONA AN0 
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 METHOO 

FLOW DISTRIBUTION FOR SECNO= .08 CWSEL- 1996.34  

STA= 999. 1000.  1 0 1 7 .  1 1 0 6 .  1154.  1177. 1 2 1 3 .  1 2 4 6 .  1 2 5 7 .  1283.  1321.  1 3 4 3 .  
PER a= .O 19.7 5.3 12.0 9.6 16.5 13.8 5.1 1 1 . 4  6 . 5  .2 

AREA= .7 37.2 40.3 59.5 38.9 64.4 5 5 . 8  19.7 45.2 37 .6  3 . 7  
VEL- 1.2 10.5 2.6 4.0 4 .9  5.1 4.9 5.1 5.0 3.4 1.1 

DEPTH= 1.1 2.2 .5 1.2 1.7 1.8 1.7 1.8 1.7 1 .O .2 

'SECNO .163  

3 3 0 1  HV CHANGED MORE THAN HVlNS 



NO DEPTH CWSEL CRlWS WSELK EG @- QLOB 
HV HL OLOSS L-BANK ELEV 

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 IDC lCONT CORAR TOPWID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 965.0 1020.0 TYPE= 1 TARGET= 55.000 
ET RECORD - STATION 1020. TO ELIMINATE INEFFECTIVE 

FLOW AREA I N  RIGHT OVERBANK DOWNSTREAM 
OF 3 - 10' X 8 '  RCB 

MAPPED FLOODPLAIN TO CWSEL 

FLOW DISTRIBUTION FOR SECNO- .16 CWSEL- 2009.15 

CCHV= .600 CEHV- .800 
'SECNO .205 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 2016.30 ELREA= 2016.30 

DOWNSTREAM FACE: 3 - 10' X 8' RCB 
,205 4.95 2013.25 2013.25 .OO 2015.76 2.51 1.45 .09 2008.30 

1995.0 .O 1995.0 .O .O 157.1 .O 3.9 2.0 2008.30 
.02 .OO 12.70 .OO .OOO .030 .OOO .OOO 2008.30 984.15 

.007785 240. 240. 240. 0 15 0 .OO 31.70 1015.85 

FLOW DISTRIBUTION FOR SECNO= .20 CWSEL= 2013.25 

STA= 984. 1016. 
PER Q= 100.0 

AREA= 157.1 
VEL= 12.7 
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CNO DEPTH CUSEL CRlWS WSELK EC * .LOB 

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 I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFO RDLEN R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .015 .40 3.00 .OO 6.40 10.00 97.70 8 1 2013.10 2008.30 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO I N L E T  TOP EDGE BEVEL 

SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

SPECIAL CULVERT INLET CONTROL 

EGlC = 2022.283 EGOC = 2021.871 PCWSEE 2013.255 ELTRD= 2026.100 

3301 HV CHANGED MORE THAN HVlNS 

UARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 4.71 

EGlC EGOC H4 OWEIR OCULV VCH ACULV ELTRD WEIRLN 

2022.28 2021.87 6.52 0. 1995. 7.593 192.0 2026.10 0. 

3495 OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA. 2026.05 ELREA. 2028.25 

UPSTREAM FACE: 3 - 10' X 8' RCB (-1.6' OF SEDIMENT) 

,224 8.29 2021.39 .OO .OO 2022.28 .90 6.52 .OO 2013.10 
1995.0 .O 1995.0 .O .O 262.7 .O 4.4 2.1 2013.10 

.02 .OO 7.59 .OO .OOO .015 ,000 .OOO 2013.10 984.15 
.000350 98. 98. 98. 3 0 0 .OO 31.70 1015.85 

FLOW DISTRIBUTION FOR SECNO- .22 CWSEL= 2021.39 

STA= 984. 1016. 
PER a= 100.0 

AREA= 262.7 
VEL= 7.6 

DEPTH= 8.3 



DEPTH CUSEL CRlUS USELK EG 

..NO QLOB 

HV HL OLOSS L-BANK ELEV 

QCH OROB 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  I D C  ICON1 CORAR TOPWlD ENDST 

'SECNO ,231 

3301 HV CHANGED MORE THAN H V l N S  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .55 

3470 ENCROACHMENT STATIONS= 944.0 1055.0 TYPE= 1 TARGET. 111.000 
ET RECORD - STATIONS 944. 8 1055. TO SATISFY 

1 TO 1 FLOU CONTRACTION UPSTREAM 

OF 3 - 10' X 8 '  RCB 

MAPPED FLOODPLAIN TO CUSEL 

l S T R l B U T l O N  FOR SECNO= .23 CUSEL= 2022.28 

STA= 955. 973. 982. 983. 1000. 1010. 1015. 1017. 1022. 1032. 1036. 1055. 
PER O= .4 1.9 .3  42.9 11.5 5.3 2.1 5.3 10.5 4.2 15.5 

AREA= 11.6 24.1 5.8 131.1 73.3 34.6 14.0 34.9 69.3 27.5 127.1 
VEL= .6 1.6 1.1 6.5 3.1 3.0 3.1 3.1 3.0 3.0 2.4 

DEPTH- .6 2.7 5.8 7.7 7.3 6.9 7.0 7.0 6.9 6.9 6.7 

FLOW D I S T R l B U T l O N  FOR SECNO= .28 CUSEL= 2022.93 

STA= 578. 635. 992. 1012. 1068. 
PER Q= 2.2 77.3 14.7 5.8 

AREA= 47.0 815.4 62.7 82.9 
VEL= 1.0 1.9 4.7 1.4 

DEPTH- .8 2.3 3.1 1.5 
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CNO DEPTH CUSEL CRlUS USELK EG 

.LOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB 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  I D C  ICONT CORAR TOPUID ENDST 

"SECNO ,335 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,335 3.21 2029.31 2029.31 .OO 2029.80 .50 1.01 .12 2026.20 

1995.0 1139.9 740.6 114.5 468.1 85.2 36.5 14.7 7.2 2026.60 
.07 2.44 8.69 3.14 .060 .030 .060 .DO0 2026.10 569.12 

,006980 305. 300. 300. 0 10 0 .OO 467.82 1036.94 

F L W  DISTRIBUTION FOR SECNO= .34 CUSEL= 2029.31 

STA= 569. 674. 733. 784. 819. 865. 939. 966. 988. 1016. 1027. 1037. 
PER Q= 7.5 7.3 6.8 5.7 3.7 7.9 7.2 11.3 37.1 4.3 1.5 

AREA= 81.0 65.4 59.1 45.8 38.3 73.6 47.5 57.4 85.2 24.3 12.2 

VEL= 1.8 2.2 2.3 2.5 1.9 2.1 3.0 3.9 8.7 3.5 2.4 
DEPTH- .8 1.1 I .2 1.3 .8 1.0 1 .8 2.6 3.0 2.2 1.2 

*SECNO .407 
7185 MINIMUM S P E C I F I C  ENERGY 

CRITICAL DEPTH ASSUMED 

3.31 2037.01 2037.01 
@kz~i 1266.1 728.6 

.OO 2037.62 .61 2.83 .03 2033.70 
.3 449.8 75.4 .5 19.7 11.0 2033.80 

.09 2.81 9.67 .65 .060 .030 .060 .OOO 2033.70 621.22 
.007826 385. 380. 380. 0 8 0 .OO 395.11 1016.33 

FLOU DISTRIBUTION FOR SECNO- .41 CUSEL= 2037.01 

STA= 621. 670. 707. 752. 784. 878. 907. 928. 948. 965. 980. 986. 992. 
PER Q= 5.9 3.2 5.0 4.3 6.2 9.0 5.1 3.9 4.4 6.8 4.0 4.8 

AREA= 51.2 31.9 45.5 36.0 64.9 54.0 33.8 28.2 28.2 35.1 17.8 19.9 
VEL= 2.3 2.0 2.2 2.4 1.9 3.3 3.0 2.8 3.1 3.9 4.5 4.9 

DEPTH= 1.0 .9 1.0 1.1 .7 1.9 1.6 1.4 1.7 2.3 3.0 3.3 

STA= 992. 593. 1016. 1016. 
PER 0- .8 36.5 .O 

AREA= 3.3 75.4 .5 
VEL= 4.9 9.7 .7 

DEPTH= 3.3 3.3 1.6 
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NO DEPTH CUSEL CRlUS USELK EC @ QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENDST 

'SECNO .496 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,496 3.44 2046.74 2046.74 .OO 2047.40 .65 3.81 .01 2044.00 

1995.0 1136.1 610.8 248.0 333.6 57.6 84.7 24.6 14.5 2043.70 
.ll 3.41 10.61 2.93 .060 .030 .060 .OOO 2043.30 769.98 

.009763 415. 470. 470. 0 8 0 .OO 327.85 1104.W 

FLOW OlSTRlBUTlON FOR SECNO- .50 CUSEL= 2046.74 

STA= 770. 788. 799. 817. 861. 891. 928. 967. 989. 995. 1013. 1021. 1037. 
PER P= 4.7 4.4 5.8 9.4 9.3 10.4 3.6 5.5 3.8 30.6 5.3 3.2 
AREA= 28.1 22.5 32.2 61.2 52.2 60.7 32.8 27.6 16.1 57.6 21.9 21.5 
VEL= 3.4 3.9 3.6 3.0 3.5 3.4 2.2 4.0 4.7 10.6 4.8 3.0 

DEPTH= 1.6 2.0 1.8 1.4 1.7 1.6 .8 1.3 2.7 3.2 2.7 1.3 

AREA- 37.7 , 3.6 
VEL= 1.9 1.9 

DEPTH= .6 .7 

'SECNO .578 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.578 2.32 2058.12 2058.12 .OO 2058.82 .70 5.67 .01 2056.10 
1995.0 96.8 506.9 1391.3 30.1 46.6 303.7 28.9 17.5 2056.20 

.13 3.22 10.88 4.58 .060 .030 .060 .OOO 2055.80 932.67 
.017791 450. 430. 440. 0 19 0 .OO 266.43 l l W . 1 0  

FLOW DlSTRlBUTlON FOR SECNO- .58 CUSEL= 2058.12 
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DEPTH CWSEL C R l W S  WSELK EG * QLOB 
HV HL OLOSS L-BANK ELEV 

QCH OROB ALOB ACH AROB VOL TVA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUID ENOST 

STA= 933. 984. 1006. 1018. 1034. 1044. 1072. 1082. 1095. 1118. 1131. 1153. 1170. 
PER O= 4.9 25.4 5.9 7.9 3.5 4.2 3.1 4.3 7.7 4.3 7.3 8.0 
AREA= 30.1 46.6 23.1 30.8 15.7 26.1 14.5 19.8 35.0 19.8 33.5 31.8 

VEL= 3.2 10.9 5.1 5.1 4.5 3.2 4.2 4.4 4.4 4.4 4.4 5.0 
DEPTH= .6 2.1 1.9 1.9 1.6 .9 1.4 1.5 1.5 1.5 1.5 1.9 

STA= 1170. 1183. 1196. 1199. 
PER a= 7.3 5.9 .4 

AREA= 26.9 23.7 3.0 

VEL- 5.4 4.9 2.9 

DEPTH= 2.1 1.8 1.0 

'SECNO .708 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,708 4.72 2078.52 2078.52 .OO 2079.51 1.00 7.34 .09 2074.50 
1995.0 791.2 958.6 245.2 243.3 87.6 55.4 35.1 21.3 2074.20 

.16 3.25 10.94 4.43 .060 .030 .060 .OD0 2073.80 816.81 
.OD6832 680. 690. 730. 0 17 0 .OO 203.49 1020.30 

ISTRlBUTlON FOR SECNO= .71 CYSEL= 2078.52 

STA= 817. 827. 855. 888. 925. 962. 969. 974. 982. 1002. 1017. 1020. 
PER P= 3.4 7.8 3.5 3.1 5.0 4.5 4.2 8.2 48.0 11.9 .4 
AREA= 20.0 50.8 33.5 32.4 35.9 21.1 17.8 31.7 87.6 51.2 4.1 
VEL= 3.4 3.0 2.1 1.9 2.8 4.3 4.7 5.1 10.9 4.6 2.0 

DEPTH- 2.0 1.8 1 .O .9 1 .O 3.0 3.6 4.0 4.4 3.4 1.3 

'SECNO .773 
7185 HlNlMUH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.773 2.40 2086.20 2086.20 .OO 2086.94 .74 3.68 .03 2084.20 
1995.0 372.2 459.9 1162.9 80.2 41.1 230.1 38.0 23.0 2084.40 

.17 4.64 11.20 5.05 .060 .030 .060 .OOO 2083.80 927.25 
.020928 345. 340. 315. 0 8 0 .OO 228.55 1155.81 

FLOW DISTRIBUTION FOR SECNO- .77 CWSEL- 2086.20 
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CNO OEPTH CUSEL CRlUS USELK EG a PLOB 
HV HL OLOSS L-BANK ELEV 

QCH 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 ICON1 CORAR TOPUID ENDST 

STA= 927. 947. 968. 986. 1007. 1031. 1065. 1089. 1118. 1132. 1153. 1156. 
PER Q= 10.6 4.4 3.7 23.1 3.6 17.0 6.7 9.7 9.0 12.0 .3 
AREA= 38.1 23.1 19.0 41 .I 19.5 62.9 31.2 42.1 30.1 42.0 2.4 

VEL= 5.5 3.8 3.9 11.2 3.7 5.4 4.3 4.6 6.0 5.7 2.9 
DEPTH= 1.9 1.1 1.1 2.0 .8 1.9 1.3 1.5 2.2 2.0 .9 

'SECNO .858 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

.858 2.33 2098.13 2098.13 .OD 2098.99 .86 9.24 .04 2096.60 
1995.0 375.4 579.8 1039.7 68.5 51.4 209.7 41.6 25.2 2095.90 

.19 5.48 11.28 4.96 .060 .030 .060 ,000 2095.80 951.99 
.Ole834 445. 450. 480. 0 8 0 .OO 184.41 1136.40 

FLOW DISTRIBUTION FOR SECNO- .86 CUSEL= 2098.13 

STA= 952. 964. 976. 981. 988. 1012. 1056. 1077. 1085. 1094. 1106. 1120. 1136. 
PER 9- 3.9 7.9 3.5 3.5 29.1 25.3 9.3 3.1 3.5 4.6 3.8 2.5 

16.4 27.0 11.6 13.5 51.4 91.4 37.3 13.0 14.6 19.5 18.6 15.3 
5.8 6.0 5.2 11.3 5.5 5.0 4.7 4.7 4.7 4.1 3.3 

1.4 2.3 2.3 1.9 2.1 2.1 1.8 1.6 1.6 1.6 1.3 .9 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

.960 3.67 2110.67 2110.67 .OO 2112.29 1.62 8.36 .23 2107.20 
1995.0 711.0 990.5 293.5 109.9 75.9 52.3 45.0 26.8 2107.30 

.21 6.47 13.05 5.62 .060 .030 .060 .DO0 2107.00 955.20 
.013325 570. 540. 490. 0 14 0 .OO 74.97 1030.18 

FLOW DISTRIBUTION FOR SECNO= .96 CUSEL= 2110.67 

STA= 955. 956. 958. 960. 979. 988. 1010. 1018. 1023. 1024. 1030. 

PER 0- .O .8 1.8 22.7 10.3 49.6 7.8 4.4 .8 1.6 
AREA- .5 3.9 6.3 67.9 31.3 75.9 25.4 14.9 2.9 9.1 
VEL= 1.4 3.9 5.7 6.7 6.6 13.1 6.2 5.9 5.7 3.6 

DEPTH= .6 2.0 3.2 3.6 3.5 3.4 3.2 3.0 2.9 1.5 
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CNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
~ C H  aROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'SECNO 1.051 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

1.051 4.38 2122.38 2122.38 .OO 2123.42 1.04 4.49 .06 2118.50 
1995.0 962.4 1024.8 7.9 278.8 93.7 4.0 48.4 28.1 2118.50 

.23 3.45 10.94 1.96 .060 .030 .060 .OOO 2118.00 847.90 
,007082 460. 480. 510. 0 11 0 .OO 167.74 1015.63 

FLOU DISTRIBUTION FOR SECNO- 1.05 CUSEL- 2122.38 

STA= 848. 869. 888. 910. 932. 945. 963. 971. 980. 984. 991. 1013. 1016. 
PER 0= 3.2 6.8 5.7 5.4 3.2 4.9 3.6 6.0 3.2 6.3 51.4 .4 
AREA= 24.9 39.7 38.0 36.9 21.8 32.0 19.2 27.3 13.5 25.5 93.7 4.0 
VEL= 2.5 3.4 3.0 2.9 2.9 3.1 3.7 4.4 4.7 4.9 10.9 2.0 

DEPTH= 1.2 2.1 1.7 1.7 1.7 1.8 2.4 3.0 3.4 3.6 4.3 1.5 

1.140 
IN IMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.140 3.24 2134.14 2134.14 .OO 2135.52 1.38 4.70 .10 2131.10 

1W5.0 894.2 786.8 314.0 141.8 60.8 55.2 51.7 29.5 2131.10 
.24 6.31 12.94 5.69 .060 .030 .060 .OOO 2130.90 928.11 

.015497 460. 470. 480. 0 15 0 .OO 95.25 1023.36 

FLOU DISTRIBUTION FOR SECNO= 1.14 CUSEL* 2134.14 

STAS 928. 940. 968. 978. 980. 1000. 1005. 1012. 1021. 1023. 
PER 0- 3.9 29.1 9.9 2.0 39.4 4.7 5.6 5.2 .2 
AREA= 17.4 87.9 30.4 6.1 60.8 14.7 18.8 20.0 1.7 
VEL- 4.4 6.6 6.5 6.5 12.9 6.3 6.0 5.2 2.4 

DEPTH- 1.5 3.1 3.0 3.0 3.0 2.9 2.7 2.2 .7 

'SECNO 1.242 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.242 4.42 2148.22 2148.22 .OO 2149.72 1.50 6.35 .04 2144.50 
1995.0 140.3 1144.4 710.3 31.2 92.9 147.3 55.1 30.6 2144.20 

.26 4.49 12.31 4.82 .060 .030 .060 .OOO 2143.80 973.99 
.009083 550. 540. 550. 0 11 0 .OO 86.49 1060.48 



NO DEPTH CWSEL CRIWS WSELK EC .. PLOB 

HV HL OLOSS L-BANK ELEV 

QCH PROB ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

FLOU D I S T R i B U T l O N  FOR SECNO= 1.24 CUSEL= 2148.22 

STA- 974. 985. 987. 1009. 1013. 1017. 1027. 1039. 1045. 1050. 1058. 1060. 
PER Q= 5.1 1.9 57.4 4.4 3.3 5.5 6.2 4.8 4.5 6.5 .4 

AREA= 24.2 7.0 92.9 15.2 12.9 25.3 28.9 19.0 16.9 25.4 3.7 

VEL- 4.2 5.4 12.3 5.7 5.1 4.4 4.2 5.1 5.3 5.1 2.3 

DEPTH- 2.2 3.5 4.2 3.8 3.2 2.5 2.4 3.2 3.4 3.2 1.5 

*SECNO 1.340 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.340 4.04 2158.84 2158.84 .OO 2160.35 1.51 6.27 .OO 2155.90 
1995.0 1148.3 822.8 23.9 167.0 63.4 6.5 58.0 31.6 2156.20 

.27 6.87 12.99 3.66 .060 .030 .060 .OD0 2154.80 932.15 
.017809 500. 515. 500. 0 11 0 .OO 85.80 1017.95 

FLOW DISTRIBUTION FOR SECNO- 1.34 CWSEL= 2158.84 

*SECNO 1.440 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.440 4.10 2172.60 2172.60 .OO 2173.81 1.21 6.57 .03 2168.70 
1995.0 1057.9 927.3 9.8 238.1 77.1 4.3 61.4 32.9 2168.60 

.29 4.44 12.03 2.28 .060 .030 .060 .OOO 2168.50 894.20 
.OD9128 530. 530. 510. 0 5 0 .OO 121.94 1016.14 

FLOW DISTRIBUTION FOR SECNO= 1.44 CWSEL= 2172.60 

STA= 894. 913. 932. 950. 962. 971. 981. 988. 995. 1014. 1016. 
PER P= 6.7 9.0 6.0 4.5 4.0 8.4 6.9 7.7 46.5 .5 

AREA= 33.5 43.7 33.3 23.8 20.0 32.3 24.9 26.6 77.1 4.3 
VEL= 4.0 4.1 3.6 3.7 4.0 5.2 5.5 5.8 12.0 2.3 

DEPTH= 1.8 2.3 1.9 2.0 2.2 3.2 3.6 3.8 4.1 2.0 
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DEPTH CUSEL CRlUS USELK EG 
QLOB 

HV HL OLOSS L-BANK ELEV 
P'CH 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 ICOUT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.550 2.34 2188.84 2188.84 .OO 2189.48 .64 6.15 .06 2186.60 
1995.0 895.9 602.2 496.9 225.3 59.5 139.0 66.1 35.5 2186.60 

.32 3.98 10.12 3.57 .060 .030 .060 ,000 2186.50 831.61 
.013861 520. 580. 600. 0 11 0 .OO 298.95 1130.56 

FLW DISTRIBUTION FOR SECNO= 1.55 CUSEL= 2188.84 

STA=  832. 873. 886. 905. 913. 920. 925. 947. 971. 987. 1013. 1019. 1025. 
PER 0- 4.5 3.2 5.1 3.4 4.2 3.0 6.7 7.2 7.7 30.2 3.4 3.4 
AREA= 33.2 17.8 27.3 15.1 16.4 11.7 34.4 36.9 32.6 59.5 13.4 13.4 
VEL= 2.7 3.6 3.7 4.4 5.1 5.1 3.9 3.9 4.7 10.1 5.0 5.0 

DEPTH- .8 1.4 1.4 1.9 2.3 2.3 1.6 1.5 2.0 2.3 2.2 2.2 



FLOMUAY DETERMINATION 

1.0 FT TARGET I N ~ R E A S E  

7 3  WASH 0: UNNAMED UASH #12 

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

3 1 9 9 7 . 3 4  

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 
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NO DEPTH CUSEL CRIUS USELK EC .. a L o B  
HV HL OLOSS L-BANK ELEV 

PCH PROB 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 TOPUlD ENDST 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

0 

3 4 7 0  ENCROACHMENT STATIONS= 999.3  1200.0  TYPE= 1 TARGET= 200.660 

CONFLUENCE OF UASH 0: UNNAMED UASH # I 2  

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UC (HASSAYAMPA RlVER M l L E  49.52) 

UD (HASSAYAMPA RIVER M l L E  49.61) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RlVER FLOODUAY FLOOD 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. EMU-88-C-2603. 

SUSE DETERMINED BY SLOPE AREA METHOO 

3 3 0 1  HV CHANGED MORE THAN HVINS 

7 1 8 5  MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS. 9 7 6 . 0  1020.0  TYPE= 1 TARGET- 4 4 . 0 2 0  

ET RECORD - STATION 1020. TO ELIMINATE INEFFECTIVE 

F L W  AREA I N  RIGHT OVERBANK DOWNSTREAM 

OF 3 - 10 '  X 8' RCB 

MAPPED F L W O P L A l N  TO CUSEL 

PAGE 1 9  



CNO DEPTH CUSEL CRlUS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

OCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

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

CCHV= ,600 CEHV= .800 
*SECNO ,205 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NDN-EFFECTIVE, ELLEA- 2016.30 ELREA; 2016.30 

DOWNSTREAM FACE: 3 - 10' X 8' RCB 

.205 4.96 2013.26 2013.26 2013.25 2015.76 2.50 1.45 .09 2008.30 
1995.0 .O 1995.0 .O .O 157.1 .O 3.9 1.4 2008.30 

.02 .OO 12.70 .OO .OOO .030 .OOO .OOO 2008.30 984.15 
.007779 240. 240. 240. 0 15 0 .OO 31.70 1015.85 

PAGE 20 

SC CUNO CUNV ENTLC COFQ RDLEN R I S E  SPAN CULVLN CURT SCL ELCHU ELCHD 

3 ,015 .40 3.00 .OO 6.40 10.00 97.70 8 1 2013.10 2008.30 

CHART 8 - BOX CULVERT U l T H  FLARED UINGUALLS; NO I N L E T  TOP EDGE BEVEL 

SCALE 1 - UINGUALLS FLARED 30 TO 75 DEGREES 

CCHV= ,600 CEHVs .BOO 
'SECNO .224 

SPECIAL CULVERT INLET CONTROL 

EGIC = 2022.283 EGOC = 2021.871 PCUSE. 2013.256 ELTRO. 2026.100 

3301 HV CHANGED MORE T H A N H V I N S  

3302 WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 4.71 

SPECIAL CULVERT 

EGIC EGOC H4 QUElR QCULV VCH ACULV ELTRD UEIRLN 



NO DEPTH CUSEL CRlWS USELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 
OCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUlD ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. 2026.05 ELREA= 2028.25 

UPSTREAM FACE: 3 - 10' X 8' RCB (-1.6l OF SEDIMENT) 
.224 8.29 2021.39 .OO 2021.39 2022.28 .90 6.52 .OO 2013.10 

1995.0 .O 1995.0 .O .O 262.7 .O 4.4 1.5 2013.10 

.02 .OO 7.59 .OO .OD0 .Dl5 .DO0 .OD0 2013.10 984.15 

.000350 98. 98. 98. 3 0 0 .OO 31.70 1015.85 

CCHV- ,600 CEHV= ,800 
"SECNO .231 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = .55 

NCROACHMENT STATIONS= 954.8 1055.0 TYPE= 1 TARGET- 100.160 
ET RECORD - STATIONS 944. & 1055. TO SATISFY 

1 TO 1 FLOW CONTRACTlON UPSTREAM 
OF 3 - 10' X 8' RCB 

MAPPED FLmPLAIN TO CUSEL 

CCHV- .lo0 CEHV- .300 
*SECNO .279 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .29 

3470 ENCROACHMENT STATIONS= 898.0 1035.0 TYPE= 1 TARGET= 137.000 
.279 2.97 2022.57 2022.41 2022.93 2023.49 .92 .69 . I7  2020.00 

1995.0 1158.9 636.2 199.9 225.7 55.5 45.4 7.3 2.2 2020.00 
.03 5.13 11.47 4.40 .060 .030 .060 .OOO 2019.60 898.00 
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NO DEPTH CUSEL CRIUS USELK EG * .LOB 

HV HL OLOSS L-BANK ELEV 

QCH 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 D C  ICONT CORAR TOPUlD ENDST 

'SECNO .335 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 900.0 1036.9 TYPE= 1 TARGET= 136.890 
,335 3.57 2029.67 2029.67 2029.31 2030.79 1.12 3.47 .06 2026.20 

1995.0 762.8 1051.2 181.1 184.7 95.3 44.0 9.6 3.2 2026.60 

.04 4.13 11.04 4.12 .060 .030 .060 .OOO 2026.10 900.00 

.009704 305. 300. 300. 0 11 0 .OO 136.89 1036.89 

*SECNO .407 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 878.0 1016.3 TYPE= 1 TARGET= 138.330 
.407 3.58 2037.28 2037.28 2037.01 2038.38 1.10 3.74 .OO 2033.70 

1995.0 1060.8 933.8 .5 251.2 81.5 .6 12.5 4.4 2033.80 

.06 4.22 11.45 .77 .060 .030 .060 .OOO 2033.70 878.00 

3265 D I V I D E D  FLOW 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 891.0 1105.0 TYPE= 1 TARGET= 213.990 
.496 4.09 2047.39 2047.39 2046.74 2048.24 .85 4.03 .02 2044.00 

1995.0 750.9 766.1 478.0 200.7 69.2 144.2 16.2 6.1 2043.70 

.07 3.74 11.06 3.31 .060 .030 ,060 .OD0 2043.30 891.00 

.008311 415. 470. 470. 0 8 0 .OO 208.97 1104.99 

*SECNO .578 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 932.7 1199.1 TYPE= 1 TARGET= 266.450 
,578 2.34 2058.14 2058.14 2058.12 2058.82 .69 5.09 .02 2056.10 

1995.0 97.9 505.4 1391.7 30.8 46.9 306.2 20.3 8.5 2056.20 
.10 3.18 10.78 4.54 .060 .030 .060 .OOO 2055.80 932.65 

.017327 450. 430. 440. 0 11 0 .OO 266.45 1199.10 

PAGE 22 



NO DEPTH CUSEL CRlUS USELK EG @ QLOB 
HV HL OLOSS L-BANK ELEV 

P'CH QROE ALOE ACH AROB VOL TVA R-BANK ELEV 

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

*SECNO .708 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS* 816.8 1020.3 TYPE- 1 TARGET- 203.490 
.708 4.72 2078.52 2078.52 2078.52 2079.51 .99 7.25 .09 2074.50 

1995.0 791.8 958.1 245.2 243.7 87.7 55.4 26.5 12.3 2074.20 
.12 3.25 10.93 4.42 .060 .030 .060 .OOO 2073.80 816.81 

.006812 680. 690. 730. 0 17 0 .OO 203.49 1020.30 

*SECNO ,773 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 927.3 1155.8 TYPE= 1 TARGET= 228.560 
.773 2.40 2086.20 2086.20 2086.20 2086.94 .74 3.67 .03 2084.20 

1995.0 372.2 459.8 1163.0 80.3 41.1 230.3 29.3 14.0 2084.40 
.14 4.64 11.19 5.05 .060 .030 .060 .OOO 2083.80 927.25 

*SECNO ,858 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 952.0 1136.4 TYPE= 1 TARGET= 184.410 
.858 2.33 2098.13 2098.13 2098.13 2098.99 .86 9.23 .04 2096.60 

1995.0 375.4 579.9 1039.7 68.5 51.4 209.6 33.0 16.2 2095.90 
.16 5.48 11.29 4.96 .060 .030 .060 .OOO 2095.80 952.00 

.018866 445. 450. 480. 0 8 0 .OO 184.40 1136.40 

'SECNO .960 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 955.2 1030.2 TYPE= 1 TARGET= 74.980 
,960 3.67 2110.67 2110.67 2110.67 2112.29 1.62 8.36 .23 2107.20 

1995.0 711.0 990.5 293.5 109.9 75.9 52.3 36.4 17.8 2107.30 
.17 6.47 13.05 5.61 .060 .030 .060 .OOO 2107.00 955.20 
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NO OEPTH CUSEL CRlUS USELK EG 0 QLOB 
HV HL OLOSS L-BANK ELEV 

QCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIY SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCONT CORAR TOPUlO ENOST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 847.9 1015.6 TYPE= 1 TARGET- 167.730 
1.051 4.38 2122.38 2122.38 2122.38 2123.42 1.04 4.48 .06 2118.50 

1995.0 962.7 1024.4 7.9 279.0 93.8 4.0 39.7 19.1 2118.50 
.19 3.45 10.93 1.95 .060 .030 .060 .OOO 2118.00 847.90 

,007068 460. 480. 510. 0 11 0 .OO 167.73 1015.63 

*SECNO 1.140 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 928.1 1023.4 TYPE= 1 TARGET- 95.250 
1.140 3.25 2134.15 2134.15 2134.14 2135.52 1.38 4.68 .10 2131.10 

5.0 894.2 786.7 314.1 142.1 
e . 2 0  6.29 12.91 

60.9 55.3 43.1 20.5 2131.10 
5.68 .060 .030 .060 .OOO 2130.90 928.11 

.015397 460. 470. 480. 0 15 0 .OO 95.25 1023.36 

'SECNO 1.242 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 974.0 1060.5 TYPE= 1 TARGET= 86.490 
1.242 4.42 2148.22 2148.22 2148.22 2149.72 1.50 6.33 .04 2144.50 

1995.0 140.4 1144.3 710.3 31.2 93.0 147.4 46.4 21.6 2144.20 
.22 4.49 12.31 4.82 .060 .030 .060 .OOO 2143.80 973.99 

.009070 550. 540. 550. 0 11 0 .OO 86.49 1060.48 

*SECNO 1.340 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 932.2 1018.0 TYPE= 1 TARGET= 85.800 
1.340 4.06 2158.86 2158.86 2158.84 2160.35 1.49 6.23 .OD 2155.90 

1995.0 1147.8 823.1 24.1 167.8 63.7 6.6 49.4 22.6 2156.20 
.24 6.84 12.93 3.65 .060 .030 .060 .OOO 2154.80 932.15 
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CNO DEPTH CUSEL CRIUS USELK EG @ QLOB 

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 ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.440 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 894.2 1016.1 TYPE= 1 TARGET= 121.940 
1.440 4.10 2172.60 2172.60 2172.60 2173.81 1.21 6.53 .03 2168.70 

1995.0 1057.9 927.4 9.8 238.0 77.0 4.3 52.8 23.9 2168.60 

.25 4.44 12.04 2.28 .060 .030 .060 .OOO 2168.50 894.20 

.009133 530. 530. 510. 0 5 0 .OO 121.94 1016.14 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 831.6 1130.6 TYPE- 1 TARGET- 298.950 
1.550 2.34 2188.84 2188.84 2188.84 2189.48 .64 6.15 .06 2186.60 
95.0 896.0 601.9 497.1 225.6 @ .28 3.97 10.11 

59.5 139.2 57.5 26.5 2186.60 
3.57 .060 .030 .060 .OOO 2186.50 831.61 

.013813 520. 580. 600. 0 11 0 .OO 298.95 1130.56 
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PAGE 2 6  

T H I S  RUN EXECUTED 29JUN92 1 6 : 0 1 : 2 7  
................................ 

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 0: UNNAMED WASH # 1 2  

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC E L N I N  Q CUSEL CRlWS EG lO*KS VCH AREA .01K 



29JUN92 16:00:37 PAGE 27 

SECNO XLCH ELTRD ELLC ELMIN 0 CUSEL CRlUS EC 1 O'KS VCH AREA .01K 

.773 340.00 .OO .OO 2083.80 1995.00 2086.20 2086.20 2086.94 209.28 11.20 351.37 137.90 
t .773 340.00 .OO .OO 2083.80 1995.00 2086.20 2086.20 2086.94 208.67 11.19 351.71 138.11 



a : UNNAMED WASH # 1 2  

PAGE 2 8  

SECNO 0 CWSEL OIFWSP OlFWSX DlFKWS TOPWID XLCH 



SECNO a CUSEL DIFUSP DIFUSX DIFKUS TOPWID XLCH 

1.242 1995.00 2148.22 .OO 14.08 .OO 86.49 540.00 



PAGE 3 0  

a 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

WARNING SECNO= 

UARNING SECNO- 

UARNING SECNO= 

UARNING SECNO= 

WARNING 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= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

.I63 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

.163 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.I63 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

.I63 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

. 2 0 5  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

.2D5 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.205 PROFILE- 2 C R I T l C A L  DEPTH ASSUMED 

.205  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

. 2 2 4  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

. 2 2 4  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

. 2 3 1  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

, 2 3 1  PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.279 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

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

. 3 3 5  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

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

.335  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

. 4 0 7  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

. 4 0 7  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.LO7 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

. 4 0 7  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

. 4 9 6  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

.496 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.496 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

. 4 9 6  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

. 5 7 8  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

. 5 7 8  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

. 5 7 8  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

. 5 7 8  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

.708 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

. 7 0 8  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

. 7 0 8  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

. 7 0 8  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

.773 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.773 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.773 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

.773 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

, 8 5 8  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

. 8 5 8  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

. 8 5 8  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 



N SECNO- . 8 5 8  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; . 9 6 0  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; . 9 6 0  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 9 6 0  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 9 6 0  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .051  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .051  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1 .051  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .051  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1 .140  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .140  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .140  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .140  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .242  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= 1.242 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .242  PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOZ 1 . 3 4 0  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .340  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.340 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1 .340  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

N SECNO= 1 .440  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1 .440  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1 .440  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .440  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .550  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .550  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .550  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .550  PROFILE; 2 MINIMUM SPECIFIC ENERGY 
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a 
FLOODWAY DATA, WASH 0: UNNAMED WASH # I 2  

PROFILE NO. 2 

. . . . . . . FLOCOWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOCOWAY FLOODWAY 



WASH 0: UNNAMED WASH #12 
C r o s s . - s e c t  i o n  .O82 

20501 -. 0'60 --. 045------EL 
Ln 
nr 
0 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross.-sect i o n  . 163 

20004 , . . 3 , 9 . . . , , , , , , , , , , , , , , , , , , 

900 1000 1100 1200 1300 1400 1500 1600 
I " ' . I  

1700 

D i s t a n c e  





WASH 0 :  UNNAMED WASH #12 
C r o s s . - s e c t i o n  . 224 

2 0 1 0 1 . .  . . I  . .  . . , . . . . , . . . . , . .  ~ . l . . . . , . . , , l . . . . l  

BOO 900 1000 1100 1200 1300 1400 1500 1600 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
C r o s s . - s e c t i o n  ,231 

2010- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
800 900 1000 1100 1200 1300 1400 1500 1600 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
C r o s s . - s e c t  i o n  .279 

20451-= ,060 0 3 -.060- 
m 

2 0 1 5 - ,  . . . . , . . . . , .  . . . , . , . . , . . . . , . , . . ,  
500 600 700 800 900 1000 1100 1200 1300 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross.-sect ion . 3 3 5  

20551 ,060  E- 
0 0 
rn co 
0 0 

2050- 

~ ' 
! 
I 2045 - 

C 
0 
-r! 

+J 

a 2040- 
> 
(U 

W 

2035- 

2030 - 

2025 
500 

- 

1 1 . . - 5 . - .  8 I . . . I r . . I I I . . . , , . . , .  

600 700 800 900 1000 1100 1200 
I 

1300 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
C r o s s . - s e c t  i o n  . 4 0 7  

2030 1 - l . .  1 .  r - 1 ~ ~ . . ~ 1 3 r 1 . 1 1 . . . 1 , . . , , . ,  . ,  
500 600 700 800 900 1000 1100 1200 1300 

Distance 



WASH 0: UNNAMED WASH #12 
C r o s s . - s e c t i o n  .496 

2 0 4 0 4 ~ . . . , ~ ~ . , ~  . , , ,  , , , ,  
700 800 900 1000 1100 1200 1300 1400 

i 

1500 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
C r o s s . - s e c t  i o n  .578 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross.-sect ion .7O8 

Distance 



WASH 0: UNNAMED WASH #12 
C r o s s - s e c t i o n  . 7 7 3  

2080- . . . , . . . . , . . . , , . . . . , . . . . , . , , , 
900 950 1000 1050 1100 1150 1200 1250 1300 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross.-section .858 



WASH 0: UNNAMED WASH # I 2  
C r o s s . - s e c t  i o n  .960 

.060' -.030-. 060- 

2 1 0 5 4 . .  . 
920 940 960 980 1000 1020 1040 1060 1080 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross-section 1 . 0 5 1  

-=z - 0 6 0  3 9 0 6 e '  
0 
rn 
0 

Distance 



WASH 0: UNNAMED WASH #12 
Cross-section 1 . 1 4 0  

21601-~060- 0 

-'. 060 
m 

2 1 3 0 1 . .  . . . , , , , , , , , , , - ,  a 

900 950 1000 1050 1100 1150 
, - . . - , . 1 . . ,  

1200 1250 1300 

Distance 



WASH 0: UNNAMED WASH # I 2  
Cross-section 1 . 2 4 2  

21701 
-. 060-. 030- .060 3 

Distance 



WASH 0: UNNAMED WASH #12 
C r o s s - s e c t i o n  1 . 3 4 0  

2 1 5 0 4 . .  . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
900 920 940 960 980 1000 1020 1040 1060 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross-section 1.440 

2 1 6 5 4 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
850 900 950 1000 1050 1100 1150 1200 1250 

D i s t a n c e  



WASH 0: UNNAMED WASH #12 
Cross~section 1 . 5 5 0  

2 1 8 6 4 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
750 800 850 900 950 1000 1050 1100 1150 

D i s t a n c e  



STREAM BED 

CROSS SECTION 

-082 ,482 .882 1.282 1.682 2.082 2.482 

STREAM DIST.4NCE IN MILES ABOVE HASSAYAMPA RIVER 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.15: HEC-2 Models & Cross Section Plots for 
East Area Wash 

UNNAMED WASH #13 (Wash p) 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 
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I FEDEML EMERGENCY MANAGEMENT AGENCY O.M.8. Burden No. 3067.0148 

HYDROLOGIC ANALYSIS FORM ExpircsJu~31. 1994 I 
~- -- 

P U B L I C  BURDEN D I S C L O S U R E N O T I C E  

blic rcporting bufdcn for th i s  form is e s t in iakd  to average 3.67 hours per response. The burden estimatu includes the 
t ime for reviewing instructions,  searching existing dala  sources, gathering and maintaining t h e  needed dab*, und 
completing and reviewing t h e  form. Send comments regarding the accuracy of the  burden estimate and any  suggestions 
for reducing this  burden, to: information Collections Management, Federal Emergency Management Agency, 500 C 
Street ,  S.W., Washington, DC 20472; and to the Oflice of Managenlent and Hudget. Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

Community  Name: //M//.Yc~&~&T~~ /8&/c~o?duN?l' /khWd dp ~ ~ & E & B U  QG 

MBH-r?' /Iv/C/kMm &5sMAmP4 gv@ Flooding Source: 
(Om [urn, for each/ Iwding sourcrl 

Project Narnelldenlilier: WI c k E * i 2 ~ ~  A-0 M S  FCO a9- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

E A p p r o x i m a t e  s tudy s l r e a m  (Zone A) 
Dekiiled study s t ream (briefly explain methodology) 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I 0 No existing analysis  
Improved dala  (see &la reuision onpage 3) a 0 Changed physical conditions of watershed (explain) 

Alternative methodology (justify why fhe reuisedmodel is beffer fhan  mo&I used in fhe effecfiueE'IS) 

0 Evaluation ofproposed conditions (CLOMRs only) (explain) 

I I r a  computer p r o g r a d m o d e l  was used in revising the hydrologic analysis, please provide a diskette with the inpu t  
files for the lo-,  50-, I00 - and 500-year recurrence intervals. 

I Only the  IOO-year recurrence interval need be included for SFHAs designated a s  Zone A 
L J 

3. APPROVAL OF ANALYSIS 

I Approval of hydrologic analysis, includingthe resulting peak dischar e value (s) has been provided by the  
appropriate local, s ta te ,  or Federal Agency. (i.e., FIODJ ~ h n + o 8  D ~ C ' r l i i  ai & l ~ v ~ . c & c i  CDUK$ ( 
Attach evidence of approval. 
Approval o f t h e  hydrologic analysis is not required by any local, State, or Federal Agency. ' I 

F f M A  Form 81 898. AUG93 Hydrologic Analysis Form Form 3 Page 1 of 7 



4.REVIEW OF RESULTS 

I i 
/ 

Stream: &&- R' /%N*hne-A &ASSRYAMPA &P /R~BuTA&v ('/3) 

Comparison of 100-year Discharges 

Location: Drainage area FIS (CTSI : Revised (cfs) : 
tSq mi.) 

&.&.&&PA rj: l ? N ~ ~ e  0 , 8 7  - 87 a 

I Note: When revised dischargesare not significantly dinerent than FISdischarges, PEhIA may require a 
c o d d e n c e  limils analysison attachment D a t a  later date locomplete the review. I 

As is  ohen the case with revision requests, only a portion or a stream may actually be revised o r  be affected by a 
revision. Therefore, transition lo the unrevised porlion is important to maintain ihe  continuily or the  study. N F I P  
regulations stipulatc that such a transition mus t  be assured. What is the transition from the proposed discharges ta t h e  
erect ive  discharges? ['lease explain how the lransilion was made (af&ch separak  shee! ifnect-ssary) 

ATTACH ACOMPLETED REVIEWOF 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 .  nochanged 
hydrauliccondilions)? fl Yes @ N o  

If yes, does the 100-year water surface elevation change by 1.0 fool or more? 0 Yes No 

FEMA does not normally revise NFIP maps solely due lo insignificant now changes where changes in 100-year watcr 
surface elevation are  less than 1.0 fool. 

Hydvologic Analysis Folm form3 Page 2 of 7 



Location of nearest gage to project site (along/2ooding source or similar wa~rrshed; speciry) 

N A  
Gaging SLalion: 
Drainage area  a t  gage: mi2 
Number ofyears  of dab :  

. 





ATTACHMENT 8: REGIONAL REGRESSION EQUATIONS 
r 1 

Bibliographieal Reference: 

NA 

I (Allach a copy oflitlepage, lable ofconlenls, andperlinenlpages including ryualions.) 

I 2. Gaged or  ungaged stream: I 
3. Hydrologic region(s1: 

Attach backup map. 

4. Provide paramelers, values, and source of data used to defme parameters. 

5. Urbanized conditions calculations 

FIS: F i e v i d :  

..... 0 Yes O N o  Y z  No 

......................... I 6 Percent of walershed urbanization I 
............................... Is the  watershed conlrolled? Yes No 0 Yas 0 NO 

Comparison witholher analyses ........................... Yes No 0 Yrs 0 No 

I If the answer to 5.7, or 8 is yes, explain melhodology in Comments, 

I f d a b  is no1 available, indicaLe by NIA. 

Commenls  

A~vdch computation and supporting maps, delineating \he waLershed boundary and drainage area diviL-1.s 

Hydrologic r n a l y r ~ r  i o rm Form? Pagc 5 of 7 



ATTACHMENTC: PRCC3PITATIOIM(UNOFF MODEL 

PIS: Revised 
1. Method or  model used: c l ~ c .  -1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i / E L Z  
Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bz Au4 86 

2. Source of ra infa l l  depth: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M A 4  ATLN 2 
3. Source of rainfall  distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sm T Y P E  

4. Rainfall duration: ....................................... 2.4 HOMRS 
5.  Areal adjus tment  to precipitation (%): . . . .................. h/\x/T ,~Y&u - JO 
6. ITydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  S-~I?W ki 
I. Loss r a l e  method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 6~scr- , A r n e  

Source of w i l s  information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of land use information 

ScS 
. . . . . . . . . . . . . . . . . . . . . . . .  70.w 04 k l l c ~ ~ b i & ~ ~  

8. Channel rou t ing  method: . . . . . . . . . . . . . . . . . . .  ... .... .  .... . &DRMAL DEM 
9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Y e s  O N o  Yes No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No O Y e s  No 

If yes, expla in  how baseflow was determined: 

11. Snowmeltconsiderations:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No Yes @ No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No • Yes No 

Ifyes,  explain how calibration was performed C o  m,h i~d d ,kr&2 vwc t,Xve &,v,~a fc.d 
h,>n, ~ A S C ~ A G E  V .  Dwlrlac,~ &FA - Luvves aud 

p h v . - b a ~ r  / I e i . a r c A  by -thr F!wA & * f r o  1 D12i'r&- u( /'l'fctrii<fin Cou 

13. Fu tu re  land use  condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Ycs N o  
Ifyes,  explain why 

NOTE:  FEMA policy is to base floodingon existingcondilions. 
I T d a k  i s  not  available, indicate by NIA. 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, t ime of concentration 
calculations, a n d  suppon ing  maps, delineating the watershed boundary and drainage area divider. 

Hydrologic Andly%i$ Form Form 3 Paqe 6 of 7 



ATTACHMENT 0: CONFIDENCE LIMITS EVALUAllON 

I Select one location for Confidence Limits Evaluation (describe locolion): 

Discharges for selected loeation: 

Exceedance Probabili ty FIS Revised 

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

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

1% (100-year) . . . . . . . . . . . . . . . . . . .  cfs c fs 

0.2% (500-year) ................... cfs cfs 

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit  cfs 

95% limit cfs 

i 50% Conlidence Interval: 25% limit cfs 

75% limit  cfs 

I f  t h e  value of the  100-year frequency flood in Lhe 
F I S  is  beyond the  50% confidence interval but 
within t h e  90% confidence interval,  does the 100-year 
wa te r  surface elevation change by 1.0 foot or more? Yes No 

An example  of confidence l imits analysis can be found in Appendix 9 of Bulletin 1713. 

Oi t t ach  Confidence Limits Analysis. 

Hydrologi< Analyrir form Form 3 Page 7 of 7 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 O.M.8 8urdenNo 3067.0148 I F E M A  USE ONLY 1 .--- .. - ~~ ~ 

RlVERlNE HYDRAULIC ANALYSIS FORM I Fzpiresluly 31, 1994 I 
I'UHLIC HUKI)l.:N UISCLOSUKE NO'l'lCIC 

ic reporting burdcn for Lhis rorm is estimaled lo average 2.25 hours per response. The  burdcn estinlate includcs thc 
{or reviewing instructions, searching existing da t a  sources, gathering and maintaining Lhc ncedcd da ta ,  and 

completing and reviewing the form. Send comments  regarding Lhe accuracy of Lhe burden estimate and any suggesLions 
for reducing this burdcn, lo: information Collections %lanagement, Federal Emergency Management Agency, 500 C 
SLrect, S.W., Washington, DC 20472; and to Lhe Of i ce  of Management and Dudget, Paperwork Reduction Project (3067. 
0148). Washington, DC 20503. 

f3Y3) 
w 

Flooding Source: I/!&/? /Cj:&N'ED f & s u ~ & f / 3 - ; P / V  x / 3 0 ~ ~  
I O N  firm (orroeh/loudmg source) 

P:ojcct Namefldenlilier: / X ) I C ~ @ ~  b ~ m  f i l k l s  f pa 09-73 - 
1. REACH T O B E  REVlSfD 

I)ownstream limit: Sface7d- 0. 3 3 7 
Upstrcam l im i t  .?+at!&.-- D. 8 1  / 

2. EFFECTIVE FlS 

Not studied 1 
EY- Studied by approximate methods 

OownsLrcam limit of study 7PV ScimC2 

Upstream limit ofstudy - Came. - 

& Sludied by detailed melhods 

Downslream limit ofs tudy 

I Upstream limit orstudy 

I ~ l o o d w a ~  dclinealcd I 
I Downstream limil oFFloodway I 
I Upstream limitof Floodway I 

3. HYDRAUUCANALYSIS 

F h y d r a " d c  a n a ~ ~ s i s d i ~ e r e n l  from tha t  used Y devebp the FIRM. (Checkall  l h u l a ~ i p l ~ )  

Not studied in FIS 
-0 jqsk I Improved hydrologicdaWanalysis. Explain: ,u'!(! ia 10s I L )PDC@!S LLP..~ 

~ f a ~ + n r d i t & d  b d  h~ p12!, - ,\ .? p T I  I a$ 
JAo. / , ' cmL &An+; 

[7 lmproved hydraulic analysis. Explain: 

Vlood control structure. Explain: 

fJ Other.  Explain: I 
I 
fEMAForm81.89C.AUG93 Riverine Hydraulic Analyrlr form Form4 Page 1 01 6 



I 3.RNLRINE HYDRAULIC ANALYSIS F O W  
Modek Submitted 1 

Pull input and output listingsalong with lilcv on diskctlc(i/auailoble) fur each o f t he  models listed below and t summary ollhe source of input parameters used in the models must be provided. T h c  summary must include a 
comalete description of any changes made from model lo model (e.g. duplicafe e//rcliue model lo correctedeffectiue 
model). Only the Duplicate Effective and thc Revised or Post-Project Conditions models must be submitted. See 
instructionslor directionson when other models may be required. Only the  100-year flood profile is required for 
SPllAs withn Yane Adcsignation. For areas  which do not have detailed flooding, a hydraulic model is not 
required; however HFE's may notbe added t o the  revised FIRM. 

Duplicate Effective Model Natural  Floodway 

Copies ofthe hydraulic analysis used in the effective FIS, referred to a s  the  0 
effective models ( lo - ,  50-, TOO-, a n d  500-year mulli.pro/ile runs a n d  the 
floodway rut) must be obtained and then reproduced on the requestor's 
equipment la produce the duplicate effective model. This is required M 
assure thatthe eflective model input data has been transferred correctly to 
the requesbr's equipment and to assure  t h a l  the revised data will be 
integrated into the  effective data to provide a continuous FIS model 
upstream and downstream of the revised reach. 

0 Corrected Elfective Model Natural  Floodway 

The corrected erective model is the model that  corrects any errors  hat 0 0 
occur in theduplieak effective model, adds any additional cross sections to 
the du~licale  cKective model, or incorporates more detailed lopographic 
information than that used in the currently eflective model. 'The corrected 
effective modcl must not  reflect any man-made physical changes sincc ~ h c  
date of the effective model. An error could be a technical error in t he  
modeling proccdurcs, or  any construction in the floodplain that occurrcd 
prior lo the date of the effeclive model but was not incorporated i n b  the  
eN'eclivc modcl. 

0 Existing or  Pre-Project Conditions Model 

The dupliealc cffectivc o r  corrected model is modified to produce thc  
exisline or prc,proicct conditions model to reflect any modilicalions tha t  
have occurred within the floodplain since the dale of the effective modal but  
prior lo the construclion of the project for which the  revision is being 
requested. If nu modification has occurred since the date of the c f ic t ive  
model, then this model would be identical lo the corrected cffcetive or 
duplicak erective tnudal. 

a l levird or Post-l+oject Conditions Model 

Natural  Floodway 

0 

Natural Floodway 
n n 
U U 

The existine or  pre-proiect conditions model (or duplicale effececliue o r  
correcfedrflecfiue model, as appropriale) is revised to reflect revised or post- 
project condilions. This model must incorporate any physical changes tu 
the floodplain since the effective 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. 

@ w: Please at tach a shee t  descr ibing a l l  other  models o r  Natural  Floodway 
calculsliuns submitled. E4 ej 
/ded / / i~de  / 

F - G & ~ I ; C  &de/) ( prL),< 3 *'2 

I 
Rovetine nydraulic Analyrr, Farm balm4 Page 101 6 



 MODELPA PARAMETERS (from modelusedto revise 100-year watersurfare elevation) 

1 
Discharges: Upstream Limit Downstream Limit I 

.................................... 500-year 

Attach diagram showing changes in 100-year discharge 

Explain how ihc  start i  w a k r  surface elevalions were determined SS~. I/L]A+W 

r m  bv up. day10 A 0 S'ione- A r c s  
/'f?&4 6d 

Civc rangc or friction loss coeficienls (Manning's " N X h a n n c l  . . . . . . . .  0 33 
Overbanks . . . . . .  *, 7 0  

If friction loss cocrCicients a r e  different anywhere along the revised reach from those used to develop the  FIRM, 
give location, value used in  the effective FIS, a n d  revised valucs and a n  explanation a s  lo how the revised valucs 
were determined. 

Explain: 

1)escribe hnw ihc cross scction geometry data  were delermined le.g.,firldsurvey, topographic mup, la1:t.n from 
previous s ~ u d y )  and list cross sections that  were added. 

- -- -- 

RlvErlne Hydraulic A n d l y r l l  Folm Fotmd Page 3 of 6 



4. MODCL P A R A M E T E R S  (Cmt'dJ 

5 .  Explain how reach lengths for channel and overbanks were determined: 
! I '  /- 

Ali re;.;~/& I,o,?ciTi~s vJ/JP,re A d  - / r ~ r ; ?  ? - / o c x . ' o l L ~ , ~  

LC)or k ~ Z ~ ' i - ,  

5. RfSULTS(from modelused10 revire 100-year wate rsuda~e  elevations) . 
1. Do the  results indicate: 

a. Water surface elevations higher than end points o lcross  sections? . . . . . . . . . . . . . . . . . .  Yes &1 No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes W No 

c. Critical deplh? ................................................................. Yes 0 No 

. . . . . . . . . . . . . . . . . . .  d. Other unique si luationn . . . . . . . . . . . . . . . . . . . .  .... YesEd No 
( r c  yes, S p e ~ 1 4  I R a b  C ; ' X + b r r  . fi*,ad) 

l fycs  to any of the  above,  a t tach an  explanation t h a t  discusses t h e  situalion and how it is prcscnlcd on the 
profiles, lables, a n d  maps. 

2. What  is the max imum change in energy gradient between cioss-seclions? . . . . . . .  f?, 15 
.......................................... Specily location 3,739 

. . . . . . . . . . . . . . . . . . . .  3. Whal  is the distance between the cross-sections in 2 above? 2 60 4%- 
.......................................... Specify loedtion 0 , 7 3 7  

........................ 4. What  is the maximum dislancc between cross.sections? 37 D 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 0.81 1 
5. Floodway determinat ion 

......... a.Wha1 is the  max imum surcharge allowed by the  communily o r  Slate? / root 

.................. b. What is the  max imum surcharge for the revised conditions? 0 fwl - Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c. What  is the max imum velocily? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.9 ~ P S  

Spccity localion ............................................................ 0,73 9 

Explain: 

d. Arc there  any negeative strrcharge valuesat  a n y  cross-section Yes No 

If yes, Lhe floodway m a y  need to widen,. I f  i t  is no1 widened, please explain and indicnk the  maximum ncgative 
surcharge. 

Rivefine Hydraulic hnalyr>r Form Formn Page 4 016 
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@ I I s  the d ischarge  value used Lo determine the  floodway anywhere different from t h a t  used to d e k r m i n e  the  
natura l  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

I I iYes ,  explain:  I 

. . . . . . . . . . . . . . . . . . . . . . .  I 7. Do 100-year wa te r  surface elevations increase a t  a n y  location? Yes  a No I 
I I fyes ,  please a t tach a list o f 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 o f the  reason for the increases. I 

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

I 
6.  REVISED FIRUJFBFM ANDFLOOD PROFILES 

A. The reviscd water surface elevalions l ie into those computed by the erective FIS Model (lo-, 50-, 100-, a n d 5 0 0 -  

year), downstream of the  project a t  cross-section f l / Y A  within feet a n d  upsl ream ofLhe 

PI oject d l  cross section within feet. 

I I ,  The  revised floodway elevations t ic into thosecompukd  by Lhc eNective FIS model, dowstream of the project a t  

cross section within fee t  and upstream of the  project a t  cross section 

I within //A feeL. 

C. Attach profiles, a t  the  same vertical and horizontal scale a s  the profiles in the clTective F1S report ,  showing 
s t r eam bed a n d  profilcs of all floods studied (without encroachment). Also, label al l  cross sections,  road crossings 
( including low chord and top.of-road d a b ) ,  culverts ,  tributaries,corporate limits, and s tudy  limits. I fchannel  
distance h a s  changed, the sl.alioningshould be revised for all profile sheets. 

A t b c h  a Floodway 1)aL;ITable showing da ta  for each cross section listed in the  published Floodway Data Table in 
the Ik'IS repurl. 

I I'rocccd 11, I t ivcr i~rc  /Coastal Mapping Form I 
Riverlne Hydrauli< A n a l y ~ r l  Form Form 4 Page 5 of 6 



1.1OO.year (natura1)water Surface Llevation 
2.Encroachment (floodway) Water Surface Elevation 

3-Surcharge Value In<lude all (1011 IC<~~OII% in the models betweenlie-in pdnlr. Any Interpolated values should be lndl'ated In paranlhares. 



FLDCOWAY DATA, WASH P: UNNAMED WASH Y13 

PROFILE NO. 2 

. - - . . . - FLDCOWAY - - - - - - -  UATER SURFACE E L E V A T I W  

STATION WIDTH SECTlON MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOPWAY 



Wickenburg ADMS FCD 89-79 

0 
EXPLANATORY NOTES FOR 

FORM 4 SECTION 5 PARAGRAPH 1 . C  

This watercourse islocated in a mountainous area. It is common for this 
watercourse to flow in subcritical, supercritical, and transitional flow 
regimes. The subcritical profile has been used to delineate the 100 year 
floodplain and prepare maps, tables, etc. 



- 
FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M.8. Burden No. 30670146 'fMA " S E  ONLY 
RlVERlNElCOASTAL MAPPING FORM ExoiielJvEl J l  1994 

PUBLIC BURDEN DISCLOSUHENUI'1C:E 

Community Name: 

2 What is the $aurcc and data or lhc updated ~ a ~ ~ r a ~ h i c  inrormntion [~zarnple:  l i t o p h o u  muiu.  Ju 198.5; field 
suive> Mu? i 9 7 9 . b e ~ r h p r a f i i s . J u n e  i l 7 . e i r . P  Pho(=: Jaq. 199l & . od ,990 ~w) :  M o p s  R?+ 

3. W h a l  is Lhe scnlc nnd contour intervnl o r the  following workmapa? 
n. ~ t ~ o e ~ i v c  PIS ~ n k n o w ~  sealc wn k n o ~ q  Contour interval 
b. itcvixion llcquest l H =  290  scule 4 -  Conlour inkrvu l  I 

. . 
, Flooding Source: 

project ~ a m e ~ ~ d e n t i f i e r : U / t k e n b ~ r ~ l  AbMS FCD 89-71 

I NO'I'E: 14viiicd t n p q r a p h i c  inlorrnrLion must bu ofcquul or groillcr dutuil. 

A .  Alluehun annnlalcd IJlRM and PRVM a l lhcsca leof the  cNcclivc I'II<!vl und E'I1P'Y shnwinz tho rcvisud 100.vcat 

0 

I 
. 

~ n d  500 ycur n o o d p l ~ t n s  und :hc 100.ycar noudwsy bo~1na3ries und huw Lncy Lic into :how hhowr, on lhc  ~ N c c l i v c  
Ic'IHM ~ n d  Fi3l'M dbrrnstreurn dnJ dps1rw.m orlhc :evi,iun ur adjucc~ir 11) (lie ~ r c x  ot'rcvi\it)n fur CU.LS \ J~  i L i d i ~ >  ' 1  

1. MAPFiNG CHANGES 

1. t\ wpographir: wurk map olsui lablo ~ c a l o ,  conlour inkrva l ,  nnd plnnimetric dclinilion munl bc submiltcd showing 
(indiculr NlA whet1 no4 applicable): 

Included 

A. Revived nppruximale 100-year floodplain boundaries (Zone A) ............ a Yes No N/A 
................ U. Revired detailed 100- und-ear floodplain bounderies % Ycs O N o  0 N/A 

C. Revised 100.yoar floodway bcundaries ................................. @ Yes 0 No 0 NIA 
O. Localion nnd nlignmenL ofall  crass seelions used in ;he revised 

hydraulic mcdcl with slationingconlrol indicated ....................... W Ycs No XlA 
.......................... E. S l r e r m  ulignrnents, road anddum alignmcnLs 

....................................... 
(rP YCY 0 No 0 N/A 

Y. Currcn t  community boundaries (Xj Yes No NlA 
0. EITccrivc 100- end 500-year floodplain and 100-year ilocldway 

,boundaries lrom Lhc FII\M/FBFM rcduccdor enlarged to the 
.. scale of lhe  topographic work map :. ............................... ; 0 Yes 0 N o  NlA 

11. Tie-inshetween the @&&and & 100- and 500-year 
floodplains a n d  1 0 0 . y e ~ r  floodway bundtlr ies  .......................... 0 Ycs a No Sl,\ 

I. 'Phe requcslor's properly boundaricsand comtnunity eavemenb .......... 0 YES D No E N l h  
J. T h e  sign& cerlilicrrlion ora reg iskred  professional engineer ............. Yes 0 No 0 NlA 
K. I ,oc~l ion wnd tlescriplion ofrefercncc marks ............................ @ Yea No NIA 
1,. Verlicnl d u l u ~ n  (example: NGVU, NAVI) ek.) .......................... Ycu 0 No N/A 
M Coaslal zone des igna l lws  l i t  into adjaccnlurens not being revised . . . . . . .  CI Y e  C1 NU NIA 
N. 1,ocuLiun and u i ign~nento la l l  constnl lransecls uxcd lo  rcvivc l l u  

cunsbil unulyreu ..................................................... 0 YCY N u  IXI NlA 

AlLueh scidilionol pugcr ifncedcd. I 
FtMnFolm 8?.B90,AUG 93 RiverinerCodrrri Mapptng rorm l o 8 m 5  Page l o t  I 



1. h e  1 is: a ~ x i s l i n ~  17 Roposed N/A 

2. I jas fill beedwill be placed in the regulatory floodway? ....................... Yes @ No 
If yes, please a t ~ c h  compleled Riverine Hydraulic Andlysh Form.. 

3. Iias fill beenlwiil be placed in fioodway fringe (urea belureen the t7aodwoy 
... a n d  100-jear/Zoodplain borvrdaries)? ................................... ; 0 Yes 69 No 

Iryes, then complete A, 8,  C, and D below. 

A. Aro liil slopes Tor granular mnterinls stecpcr than one vert ial  
on one-and-one-halfborimnt;l1? ....................................... Yes No 

Ifyes, justify steeper slopes 

B. Is adequate erosion pro&ction provided for fill slopes exposed to moving n o d  wuLers? fSIopes erposed lo 
florus with uelociries orup lo5reel per second f@sl during the 1 0 0 . y e a r h d  must, a1 a minimum, be 
protected by a coucr orgrans, vines, weeds, or sirnllar uegc(ffien; slopes nxposed lo flows with uelociiies 
greafer fhun 5 fps during the 100-yeorpod must, d a minimum, he protected by stone or  rock riprep.) 

........................ .... .................................. . Yes • No 

, If no, deswibe erosion proLeetian provided 

C. flas all fill placed in revised 100-year floodplain Secn compacted to 95 percent o f  Lhe maximum density 
obtainable with \he Skndard Proctor Test Method or acceptable equivalent method? a Yes ."lo 

D. Can structures conceivably be constructed on the 1711 a t  any time in the future? IJ Yes NO 

Ifyes, prwidecerlificatioo of fill eompactidn (iLem C, above) by the communiLy's NFIP permi~ol l i sk l ,  a 
registered pmfessionnl engineer, or ;m accredited soilsengineer. 

4. Has fill beedwiil be placed in a V-zone? a Yes @ NO 

Ifyes, is the fill protecrcd rrom erosion by a flood control structure such s~ u revetment or 
seawall? Yes 0 NO 

If yes, attach the coastal structures form. 



.*+***l..********...********l**. 

* HEC-2 WATER SURFACE PROFILES " 
* * 

i n  4 . 6 .  May 1 W l  
* 

DATE 25JUN92 T I M E  0 8 : 3 2 : 1 6  

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 " 
* D A V I S ,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
t ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 
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T H I S  RUN EXECUTED 25JUN92 08:32:16 
***t******t*.*.********************** 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2: M a y  l W l  
**t*+**t***********~,~"~************* 

T 1 WICKENBURG AOMS - CONTRACT FCD 8 9 - 7 9  

T 2  BLACK 8 VEATCH PN 1 7 6 7 6  COE & VAN LOO JN 1 1 9 7 - 0 2  

7 3  WASH P: UNNAMED WASH # I 3  ( F I L E  WASHP.DAT) 

J1 ICHECK I N 0  N I N V  l D l R  STRT METRIC HVlNS 0 WSEL F a  

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 3  VARIABLE CODES FOR SUMMARY P R I N T W T  

QT 2 . 898 898 
ET 9.1 

CONFLUENCE OF UASH P: UNNAMED UASH # I 3  

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VR (HASSAYAMPA RIVER M I L E  53.06) 

VT (HASSAYAMPA RIVER M l L E  53.25) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLWOWAY F L W O  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. EMU-88-C-2603. 

SWSE DETERMINED BY SLOPE AREA METHW 
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9.1 
JACK BURDEN ROAD 
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1079.45 

971. 
1079. 

1047.81 

1000. 
1054. 

1173.21 

1009. 

1081. 
1161. 

1031.29 

1000. 

1057.68 

1000. 



CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QCH OROB ALOE ACH AROB VOL TWA 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 TOPWID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 
0 

3 2 6 5  D I V I D E 0  FLOW 

3 7 2 0  CRIT ICAL DEPTH ASSUMED 
CONFLUENCE OF WASH P: UNNAMED WASH # 1 3  
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VR (HASSAYAMPA RIVER M l L E  53.06) 
VT (HASSAYAMPA RIVER M l L E  53 .25)  

CROSS-SECTION DESIGNATION FROH: 
HASSAYAMPA RIVER FLOM)WAY F L O W  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. EMU-88-C-2603. 

SWSE DETERMINED BY SLOPE AREA METHOD 

FLOW DISTRIBUTION FOR SECNO= .34 CWSEL= 2088.65 

STA= 968. 975. 1 0 0 0 .  1 0 4 3 .  1 0 8 3 .  1143.  1220.  1224.  1 2 6 0 .  1325.  1 3 4 2 .  1 7 1 8 .  1732.  
PER Q= 1.1 33.4  20 .8  13.9 15.2 11.8 . 4  1 .O 1.8 .4 .O .1 

AREA= 5.2 38.8 6 0 . 2  46.0 57.1 54.0 2 . 2  9.0 16.3 3 . 9  1.0 1.1 
VEL= 2.0 7.7 3.1 2.7 2.4 2.0 1.7 1.0 1 .O .9 . 4  .4  

DEPTH= .7 1.6 1 . 4  1 . 2  1.0 .7 .6 .3 .3 .2 .O .1 

*SECNO . 3 9 8  
7185 MINIMUM S P E C I F I C  ENERGY 
3 7 2 0  CRIT ICAL DEPTH ASSUMED 
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ecN0 ::W:H CWSEL U S  E L K  EG 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 ICONT CORAR TOPWID ENDST 

FLOW DlSTRlBUTlON FOR SECNO- .40 CWSEL= 2093.28 

STA= 941. 994. 1013. 1125. 1144. 1192. 1237. 1271. 1314. 1332. 1364. 1399. 1448. 

PER P= 4.7 32.8 7.2 4.9 10.7 5.4 4.0 10.2 6.1 7.0 3.7 3.2 

AREA= 28.1 38.8 49.3 20.6 47.7 30.7 23.2 44.4 23.1 31.4 22.1 23.1 

VEL= 1.5 7.6 1.3 2.1 2.0 1.6 1.6 2.1 2.4 2.0 1.5 1.2 

DEPTH= .5 2.0 .4 1.1 1 .O .7 .7 1 .O 1.3 1 .O .6 .S 

STA= 1448. 1464. 
PER a= .1 
AREA- 2.3 

VEL= .5 

3720 CRITICAL DEPTH ASSUMED 
JACK BURDEN ROAD 

FLOW DISTRIBUTION FOR SECNO= .42 CUSEL= 2097.06 

STA= 928. 932. 946. 980. 985. 995. 1010. 1111. 1221. 1270. 1278. 1286. 1293. 
PER a= .I 1.0 2.9 .5 1.9 25.0 34.5 20.6 9.2 2.0 2.0 .3  

AREA= .7 6.4 17.3 2.8 8.1 27.1 117.0 88.9 39.6 7.7 7.7 2.2 
VEL= .8 1.4 1 . 5  1.6 2.1 8.3 2.7 2.1 2.1 2.3 2.3 1.1 

DEPTH= .2 .5 .5 .6 .8 1.8 1.2 .8 .8 1.0 1.0 .3  

'SECNO .439 
.439 2.93 2098.63 2098.50 .OO 2098.93 .30 1.54 .OO 2098.30 

898.0 624.0 22.8 251.2 126.0 6.8 95.6 3.8 4.8 2098.30 
.04 4.95 3.34 2.63 .070 .030 .070 .OOO 2095.70 912.27 

.020249 75. 110. 110. 1 14 0 .OO 281.51 1193.78 
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qcu0 H E L  CRIWS E L K  EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlAL IDC lCONT CORAR TOPWID ENDS1 

FLOW DlSTRlBUTlON FOR SECNO= .44 CWSEL= 2098.63 

STA= 912. 921. 935. 953. 962. 990. 1011. 1123. 1146. 1167. 1194. 
PER Q= 5.3 28.2 26.5 5.8 3.7 2.5 11.6 11.6 4.1 .7 

AREA= 12.8 41.0 43.7 13.2 15.3 6.8 45.6 29.3 15.2 5.4 

VEL- 3.8 6.2 5.4 3.9 2.2 3.3 2.3 3.6 2.4 1.1 

DEPTH= 1.5 2.9 2.4 1.5 .5 .3 .4 1.3 .7 .2 

*SECNO .453 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.453 2.69 2100.59 2100.59 .OO 2101.00 .41 1.88 .D3 2099.70 

898.0 515.9 140.2 241.9 101.6 17.8 91.9 4.2 5.3 2099.70 

.04 5.08 7.87 2.63 .070 .030 .070 .OOO 2097.90 919.62 

,029474 80. 70. 75. 0 10 0 .OO 250.66 1170.28 

FLOW DlSTRlBUTlON FOR SECNO= .45 CWSEL. 2100.59 

'SECNO ,498 
.498 1.44 2106.64 2106.47 .OO 2106.98 .34 5.98 .01 2105.50 

898.0 134.4 182.4 581.2 44.3 22.9 167.6 5.4 6.6 2105.50 

.06 3.03 7.98 3.47 .070 .030 ,070 .OOO 2105.20 939.34 
,021713 240. 240. 235. 5 14 0 .OO 222.74 1162.08 

FLOW DlSTRlBUTlON FOR SECNO- .50 CWSEL= 2106.64 

STA= 939. 950. 953. 954. 973. 990. 1010. 1026. 10%. 1141. 1162. 
PER a= .7 .6 .2 6.0 7.4 20.3 7.0 32.1 23.9 1.7 
AREA= 4.0 2.2 .7 17.9 19.4 22.9 18.3 77.6 62.9 8.9 
VEL= 1.6 2.6 2.6 3.0 3.4 8.0 3.4 3.7 3.4 1.8 

DEPTH= .4 .7 .7 .9 1.1 1.1 1.1 1.3 1.1 .4 



acNo DEPTH CUSEL C R I U S  USELK EG HV HL OLOSS L-BANK ELEV 
0  LOB PCH PROB 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 TOPUIO ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.532 2.67 2112.47 2112.47 .OO 2113.34 .87 3.13 . I 6  2110.30 
898.0 15.0 388.8 494.1 6.0 36.8 131.9 6.3 7.2 2110.10 

.06 2.51 10.57 3.75 .070 .030 .070 .OOO 2109.80 985.48 
. 0 13784 185. 180. 185. 0 17 0 .OO 96.26 1081.74 

FLOW DlSTRIBUTlON FOR SECNO= .53 CUSEL= 2112.47 

STA= 985. 991. 1006. 1019. 1035. 1055. 1081. 1082. 
PER Q= 1.7 43.3 11.2 14.3 20.2 9.4 .O 

AREA= 6.0 36.8 25.6 32.3 43.4 30.4 .2 
VEL= 2.5 10.6 3.9 4.0 4.2 2.8 .8 

7 E  MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.583 3.03 2116.73 2116.73 .OO 2117.49 .76 2.46 .O1 2114.20 
898.0 97.0 552.4 248.6 34.2 63.3 109.5 7.3 7.8 2113.90 

.07 2.83 8.73 2.27 .070 .030 .070 .OOO 2113.70 973.22 
.007601 270. 270. 210. 0 8 0 .OO 133.73 1106.95 

FLOU DlSTRIBUTlON FOR SECNO= .58 CUSEL= 2116.73 

STA= 973. 974. 984. 989. 992. 1014. 1031. 1067. 1098. 1106. 1107. 

PER Q= .O 4.4 3.6 2.7 61.5 13.3 8.4 4.7 1.2 .O 
AREA- .5 15.8 10.7 7.3 63.3 37.9 38.9 25.8 6.6 .3 
VEL= .9 2.5 3.1 3.3 8.7 3.2 1.9 1.6 1.6 .7 

DEPTH= .6 1.6 2.1 2.4 2.9 2.2 1.1 .8 .8 .3 

*SECNO .618 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.618 2.43 2122.13 2122.13 .OO 2122.82 .69 1.62 .O1 2119.70 
898.0 287.8 439.6 170.6 91.8 48.6 71.1 8.2 8.5 2119.70 

.08 3.13 9.05 2.40 .070 .030 .070 .OOO 2119.70 922.42 
.010226 180. 185. 190. 0 15 0 .OO 157.03 1079.45 

PAGE 7 



ecN0 H CUSEL CRIUS E L  EG 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 ITRIAL IDC lCONT CORAR TOPUID ENDS1 

FLOW DISTRIBUTION FOR SECNO- .62 CUSEL= 2122.13 

STA= 922. 947. 971. 983. 1003. 1036. 1079. 1079. 
PER a= 3.8 15.7 12.6 49.0 16.0 3.0 .O 

AREA= 18.8 43.9 29.1 48.6 50.4 20.6 .I 
YEL= 1.8 3.2 3.9 9.1 2.8 1.3 .O 

DEPTH= .8 1.8 2.4 2.4 1.5 .5 .2 

*SECNO .652 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.652 2.54 2126.74 2126.74 .OO 2127.72 .98 2.09 .09 2124.40 
898.0 187.1 477.9 233.0 43.7 46.6 64.9 8.9 8.9 2124.90 

.09 4.28 10.26 3.59 .070 .030 .070 .OOO 2124.20 969.25 
,013946 160. 180. 185. 0 8 0 .OO 78.57 1047.81 

FLOU DISTRIBUTION FOR SECNO- .65 CUSEL- 2126.74 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,689 3.15 2130.75 2130.75 .OO 2131.51 .79 2.11 .02 2128.30 
898.0 11.9 486.8 399.3 5.7 52.2 144.3 9.7 9.5 2127.90 

.10 2.08 9.32 2.77 .070 .030 .070 .OOO 2127.60 986.31 
.008585 185. 195. 200. 0 11 0 .OO 146.36 1173.21 

FLOW DISTRIBUTION FOR SECNO= .69 CUSEL- 2130.75 

sTA= 986. 991. 1009. 1018. 1045. 1136. 1150. 1161. 1167. 1173. 
PER O= 1.3 54.2 9.1 4.3 4.9 6.7 9.3 7.1 3.0 
AREA- 5.7 52.2 22.5 21.4 27.1 22.4 24.8 16.5 9.7 
VEL= 2.1 9.3 3.6 1.8 1.6 2.7 3.4 3.9 2.8 

DEPTH- 1.2 2.9 2.5 .8 .3 1.6 2.3 2.8 1.6 
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eNo ::W;H C,USEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PRO5 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 ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.739 3.72 2138.22 2138.22 .OD 2139.69 1.46 2.29 .20 2134.50 

898.0 95.6 570.6 231.8 25.5 48.4 56.0 10.6 10.0 2134.50 
.ll 3.75 11.79 4.14 .070 .030 .070 .DO0 2134.50 984.45 

.009826 260. 260. 230. 0 8 0 .OO 46.85 1031.29 

FLOU DISTRIBUTION FOR SECNO- .74 CUSEL= 2138.22 

STA= 984. 993. 994. 996. 1009. 1024. 1031. 
PER a= 4.7 1.9 4.1 63.5 23.4 2.4 

AREA- 14.6 3.5 7.3 48.4 46.8 9.2 

VEL- 2.9 4.8 5.0 11.8 4.5 2.4 

DEPTH= 1.7 3.5 3.7 3.7 3.1 1.3 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.a l l  2.13 2146.83 2146.83 .OO 2147.76 .93 5.45 .05 2145.20 
898.0 152.6 350.5 394.9 31.8 32.6 80.1 11.8 10.5 2145.20 

.12 4.81 10.74 4.93 .070 .030 .070 .OOO 2144.70 974.58 
.024497 370. 370. 370. 0 11 0 .OO 83.10 1057.68 

FLOW DISTRIBUTION FOR SECNO= .81 CUSEL= 2146.83 

STA= 975. 977. W3. 1013. 1017. 1054. 1058. 
PER P= .8 16.2 39.0 3.3 39.2 1.4 
AREA= 2.5 29.3 32.6 6.5 69.6 3.9 
VEL= 2.8 5.0 10.7 4.6 5.1 3.1 

DEPTH= 1.0 1.8 1.6 1.6 1.9 1.1 
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FLWOUAY DETERMINATION 
1 . 0  FT TARGET INCREASE 

T3 WASH P: UNNAMED WASH #13 

J 1  ICHECK I N 0  N l  NV I D l R  STRT METRIC HVlNS 4 USEL F4 

3 2 0 8 8 . 6 5  

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

15 - 1  - 1  

PAGE 1 0  



eNo ::W;H E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

OCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 967.8 1732.3 TYPE= 1 TARGET= 764.500 
CONFLUENCE OF UASH P: UNNAMED UASH #13 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VR (HASSAYAMPA RIVER MILE 53.06) 
VT (HASSAYAMPA RIVER MILE 53.25) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOOOWAY F L W  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 METHW 

*SECNO .398 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 941.0 1464.4 TYPE. 1 TARGET= 523.380 

,398 2.18 2093.28 2093.28 2093.28 2093.61 .33 2.61 .OO 2091.60 
898.0 42.5 294.7 560.8 28.1 38.8 317.4 1.7 2.2 2091.50 

.02 1.51 7.60 1.77 .070 .030 .070 .OOO 2091.10 941.06 
.009110 335. 310. 195. 0 14 0 .OO 523.32 1464.37 
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eN0 .USEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
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  ICON1 CORAR TOPUID ENDST 

*SECNO ,419 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 928.2 1292.6 TYPE- 1 TARGET= 364.420 
JACK BURDEN ROAD 

3470 ENCROACHMENT STATIONS= 912.3 1193.8 TYPE= 1 TARGET. 281.510 
.439 2.92 2098.62 2098.50 2098.63 2098.92 .30 1.54 .OO 2098.30 

898.0 625.1 22.5 250.4 125.7 6.8 94.9 3.8 4.8 2098.30 
.04 4.97 3.33 2.64 .070 .030 .070 .OOO 2095.70 912.28 

*SECNO .453 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 919.6 1170.3 TYPE= 1 TARGET= 250.660 
.453 2.69 2100.59 2100.59 2100.59 2101.00 .41 1.90 .03 2099.70 

898.0 516.8 140.1 241.1 101.4 17.7 '91.4 4.2 5.3 2099.70 
.04 5.10 7.89 2.64 .070 .030 .070 .OOO 2097.90 919.62 

.029774 80. 70. 75. 0 10 0 .OO 250.42 1170.04 

3470 ENCROACHMENT STATIONS- 939.3 1162.1 TYPE= 1 TARGET= 222.740 
,498 1.45 2106.65 2106.47 2106.64 2106.99 .34 5.98 .01 2105.50 

898.0 134.5 182.4 581.1 44.4 22.9 168.0 5.4 6.6 2105.50 
.06 3.03 7.96 3.46 .070 .030 .070 .OOO 2105.20 939.34 

.021540 240. 240. 235. 5 14 0 .OO 222.74 1162.08 
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NO DEPTH CUSEL CRlUS USELK EG * QLOB 

HV 

OCH QROB ALDB ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

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

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C l F l C  ENERGY 

3720 C R l T l C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.5 1081.7 TYPE= 1 TARGET= 

.532 2.67 2112.47 2112.47 2112.47 2113.34 .87 
898.0 15.0 388.6 494.4 6.0 36.9 132.2 

.06 2.50 10.54 3.74 ,070 .030 .070 
.013686 185. 180. 185. 0 17 0 

*SECNO ,583 
7185 MlNlMUM S P E C I F I C  ENERGY 

3720 C R l T l C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.2 1106.9 TYPE= 1 TARGET= 

8;;; 3.03 2116.73 2116.73 2116.73 2117.49 .76 
97.0 552.5 248.5 34.2 63.3 109.4 
2.83 8.73 2.27 ,070 .030 ,070 

,007607 270. 270. 210. 0 8 0 

*SECNO .618 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 922.4 1079.4 TYPE= 1 TARGET= 

.618 2.43 2122.13 2122.13 2122.13 2122.82 .69 
898.0 287.8 439.5 170.7 91.9 48.6 71.2 

.08 3.13 9.05 2.40 .070 .030 ,070 
.010212 180. 185. 190. 0 15 0 

*SECNO .652 
7185 MINIMUM S P E C l F l C  ENERGY 

3720 C R l T l C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.3 1047.8 TYPE= 1 TARGET= 

.652 2.54 2126.74 2126.74 2126.74 2127.72 .98 
898.0 187.1 477.9 233.1 43.7 46.6 65.0 

.09 4.28 10.26 3.59 .070 .030 .070 

HL OLOSS L-BANK ELEV 

VOL T UA R-BANK ELEV 

UTN E L M l N  SSTA 

CORAR TOPUlD ENDST 



acNo ::Wy !USEL CRIW USELK EG HV HL OLOSS L-BANK ELEV 
QCH OROB ALOB ACH AROB VOL T UA R-BANK ELEV 

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

3265 DIVIDED FLOW 

7185 MIN IMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 986.3 1173.2 TYPE= 1 TARGET- 186.900 
,689 3.16 2130.76 2130.76 2130.75 2131.54 .78 2.10 .02 2128.30 

898.0 12.0 486.2 399.8 5.8 52.3 145.0 9.7 9.4 2127.90 
.10 2.07 9.30 2.76 .070 .030 .070 .OD0 2127.60 986.31 

,008512 185. 195. 200. 0 11 0 .OO 146.71 1173.21 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

'SECNO .El1 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 974.6 1057.7 TYPE= 1 TARGET= 83.100 
.811 2.13 2146.83 2146.83 2146.83 2147.76 .92 5.38 .05 2145.20 

898.0 152.6 350.6 394.8 31.8 32.7 80.1 11.8 10.5 2145.20 
.12 4.80 10.73 4.93 .070 .030 .070 .OOO 2144.70 974.58 

.024417 370. 370. 370. 0 11 0 .OO 83.10 1057.68 
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T H I S  RUN EXECUTED 2 5 J U N 9 2  0 8 : 3 2 : 4 0  
..................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4 . 6 . 2 ;  M a y  1 9 9 1  
********t**************ttlt************ 

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

UASH P: UNNAMED WASH # 1 3  

SUMMARY P R l N T W T  TABLE 1 5 0  

SECNO XLCH ELTRO ELLC ELMIN Q CUSEL CRlUS EC 1O*KS VCH AREA .01K 



25JUN92 0 8 : 3 2 : 1 6  PAGE 1 6  

ECNO XLCH , ELTRD ELLC ELMIN a CUSEL CRIUS EG 1 0 ' ~ s  VCH AREA . O ? K  
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0 : UNNAMED UASH # I 3  

SUMMARY PRlNTMJT TABLE 150 

SECNO 9 CUSEL )lFUSX DIFKUS XLCH 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

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

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

CAUTION SECNO- .398 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .398 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOZ .398 PROFILES 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .398 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 4 1 9  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 1 9  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 4 1 9  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 4 1 9  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 4 5 3  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 5 3  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 4 5 3  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 4 5 3  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= . 5 3 2  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

. 5 3 2  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
N SECNO= . 5 3 2  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= , . 5 8 3  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 5 8 3  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 8 3  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 5 8 3  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .618 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .618 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .618 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .618 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .652 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOZ . 6 5 2  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO- . 6 5 2  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .689 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .689 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 6 8 9  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 6 8 9  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .739 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .739 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.739 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

SECNO= ,739 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= .811  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .811 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 



N SECNO- .811 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
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FLOODWAY DATA, UASH P: UNNAMED WASH U 1 3  

PROFILE NO. 2 

. . - - - . - FLWOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH U l T H W T  DIFFERENCE 

AREA VELOCITY FLOMUAY FLMOWAY 



WASH P: UNNAMED WASH #13 
Cross~section . 3 3 7  

2 0 8 5 ~ . . - - 1 ~ ~ . , 1 ~ , . . 1 - . . ~ 1 ~ " ' ~ " " ~ ' " " ' " "  
800 1000 1200 1400 1600 1800 2000 2200 2400 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
C r o s s . - s e c t i o n  .398 

21021 -.070P&-= .070 
m 
0 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
Cross.-sect ion .419 

-. 070 -&-= .070 - 
m 
0 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
C r o s s - s e c t i o n  . 4 3 9  

-=-. 070 *o-. 070- 
m 
0 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
Cross.-section .453 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
Cross.-sect ion .498 

-.070.- . , 0 7 0  
0 

c- 

m 
0 

Distance 



WASH P: UNNAMED WASH #13 
Cross-section .532 

""1 -. 070 -- 030-. 070 ' 3 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
C r o s s . - s e c t i o n  . 5 8 3  

21104 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
950 1000 1050 1100 1150 1200 1250 1300 1350 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
C r o s s . - s e c t i o n  .618 

+--. 070- 
0 

'-. 070- 
m 
0 

Distance 



WASH P: UNNAMED WASH # I 3  
C r o s s . - s e c t i o n  .652 

D i s t a n c e  



WASH P: UNNAMED WASH # I 3  
Cross-section . 689 

Distance 



WASH P: UNNAMED WASH #13 
C r o s s - s e c t i o n  .739 

p. 030-= .070 z- 

2 1 3 4 4 . .  . . , .  . . . , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
970 980 990 1000 1010 1020 1030 1040 1050 

D i s t a n c e  



WASH P: UNNAMED WASH #13 
Cross-section .811 

I ' ,070 2170 -. 070--.~030+~ c- 

D i s t a n c e  



, . . 
CROSS SECTION 

: . ~ 

.337 -437 .537 .637 .737 337 .937 

STREAM DISTANCE IN MILES ABOVE HASSAYAMPA RIVER 


