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FEDERAL EMERGENCY MANAGEMENT AGENCY 

H Y D R O L O G I C  ANALYSIS F O R M  

O.M.E. Burden No. 3067-0148 
Expires July 3 7. 1994 

PUBLIC BURDEN DISCLOSURE NOTICE 

ublic reporting burden for this rorm is estimated to average 3.67 hours per response. The burden eslimatc includcs ~ h c  
t ime Tor reviewing instructions, searching existing data sources, gdthering und maintaining the needed da ta ,  a n d  
completing and reviewing the form. Send comments regarding the accuracy of t h e  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 Office of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. - 
c a m m u n i t y  I i a r n t  Unm~or~o~&Cd M a r l c o p a  Counl? o f  Wickenburcl 

Flooding Source: W*S h 5 L l t t ) ~  5 a n  bominclo - wash 
( O w  fomz fur rnehi7ooding r o ~ ~ r c r )  

Project Namelldentifier: VIC Ken but10 AD M 5  FC D 84- 74 
d 

I. HYDROLOGIC ANALYSIS IN FIS 

Q Approximate study s t ream (Zone A) 
a llelailed study stream (briefly e pldin methodology) HEc - I a n4/y5;5 ba5er/ cn F ~ O C ~  

C,o-bct,l L\iff~J d GIa;;cfi,oe Coun>/ M~ihodb icn ies .  
,?.REASON FOR NEW HYDROLOGiCANALYSIS 

No existing analysis 
Improved data  (see data  revision on page 3) 

, 0 Changed physical conditions of watershed fezplain) 

-- 

a Alternative methodology (justify why the reuised model is better than model used in :he effecriue PIS) 

Evaluation of proposed conditions (CLOMRs only) (explain) 

Other dn e ~ l h n q  a n a ( v 9  s o r  ana\l/5/5 b iApdnkcf +c r e ; ~ ~ e ~ - f  
exlsti;~o conXfions! j 

d 

1Ca computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50.. 100 - and 500-year recurrence intervals. 

Oniy the  100-year recurrence interval need be included for SFHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

a Approval of hydrologic analysis, including the resu1ting;leak di harge va u e ( s  h a s '  een proyided by the 
locai, state,  or Feder'dl Agency. ( i . e  ~ l n r r i  cnnTrol ~ \ d r ~ c +  " tPMar l  c o ~ o .  -- 

1 
Attach evi'dence of approval. 

5 Approval of the hydrologic analysis is not required by any  local, State, or Federal Azency. 

F i M A  Form 81.898. AUG 93 Hydrologic Analyris For 1 Form 3 page : or 7 . 
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4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Loea tion: Drainage area FIS (cfsi : Revised (cfs) : 
(Sq nu)  J 

78 So. m. 34-03 C ~ S  

Note: When revised discharges are not significantly different than FIS discharges, FEMA may require a 
confidence limits analysis on at chment D a1 a later date to complete the review. 

As is often the case with revision requests, o 3 ly a portion of a stream may actually be revised or be affected by a 
revision. Therefore, lransilion lo lhe unrevised portion is important to maintain the continuity o f  the study. NFIP 
regulations stipulate that such a lransition must be assured. What is the transition from the proposed discharges to the 
effeclive discharges? Please explain how the lransition was made ( a n k h  separate sheet irnecessary) 

h\o .ex,.&nq ana\ys , j  or updded anaIys,< +o reflect  U I S ~  conditions, 

.. 

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

- 
Is the new hydrologic analysis being developed solely to revise the flow values presented in the FIS(i.r. no changed 
hydrlzu1,ic conditions)? Yes No 

If yes, does ihe 100-year water surface elevation change by 1.0 fool or more? Yes No 

I'EMA does not normally revise NFTP maps solely due to insignificant flow cha~lges where changes in 100-year water 
surface elevation are less than 1.0 foot. 

Hydrologic Analysis Farm Form 3 Paqe 2 91 7 





AITACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: 

Gage 1,ocation (latitude and longitude): 

FIS: Revised: 

1. Number of years of data ................................ .' 
Systematic ................... .. .................. 

.................. .................... Historical .. 
2. Homogeneous data ..................................... 
3. Data adjustments ...................................... 
4. Number of high outliers ................................ 

Low outliers ................................. 
Zero events .................................. 

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

a y e s  n N o  O Y e s  O N o  

q Yes No O Y e s  O N 0  

8. Probabilily distribution used (justify 

if log-Pearson 111 was not used) ...................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Transfer equations LO ungaged sites 0 Yes No 

If yes, specify method 

10. Expecled probabilily* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D y e s  O N o  

...................................... 11.Comparison ofresulLs 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 informstion in a 
FIS. 

If any data is not available, indicate by NIA. 

Attach analysis including plot oi flood frequency curve. 

Hydrologic ~ n d l y l i l  For Form 3 P3qe A of 7 



ATACHMENT D: CONFIDENCE LIMITS EVALUATION 

/' A - T / O U  records 

I Select one location for Coniidence Limits Evaluation (describe Locarion): 

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

I " 

Discharges for selected location: 

Exceedance Probability FIS Revised 

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

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

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

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

cfs 

cfs 

cfs 

cfs 

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% lirnil cis 

50% Coniidence Interval: 

I 

25% limit c:j 

75% limit cfs 

If the value of the 100-year frequenry flood in the 
FIS is  beyond the 50% confidence interval but 
within the 90% confidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes C l  No 

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B 

14 
ttach Confidence L ~ r n ~ t s  Analysis. 

Hydrolagii: Analyrir Form Form 3 Page 7 of 7 



<<<<<< Cross Sect ion: 1.345: (FN = WASHT.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1961 

1080 1280 1480 

S T A T I O N  



<<<<<< Cross Section: 1.44: (FN = WASHT.0)  
01 = '131 32 WSl = 1955.57 
Q2= 131 32 WS2= 1955.59 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

2000 

1040 1240 1440 1640 

S T A T I O N  



<<<<<< Cross Section: 1.55: (FN = WASHT.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

2000 

81 0 1010 1210 

S T A T I O N  



<<<<<< Cross Section: 1.624: (FN = WASHT.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1987 

670 1070 1470 

S T A T I O N  



<<<<<< Cross Section: 1.727: (FN = WASHT.0) 
Q1= 13021 WS1= 1978.1 7 
Q2= 13021 WS2= 1978.1 7 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1990 

880 1280 1680 

S T A T I O N  



<<<<<< Cross Section: 1.814: (FN = WASHT.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1998 

1240 1640 2040 

S T A T I O N  



<<<<<< Cross Sect ion: 1.91 2: (FN = WASHT.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

I S T A T I O N  



<<<<<< Cross Section: 2.011: (FN = WASHT.0) 
01 = 1291 1 WS1= 2002.52 
Q2= 1291 I WS2= 2002.53 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 
2040 

1040 1240 1440 

S T A T I O N  



<<<<<< Cross Section: 2.124: (FN = WASHT.0) 
Q l =  1291 1 WSl= 2009.69 
Q2= 1291 1 WS2= 2009.68 - . . - . . - 

Manning-n's: n--lob = .06 n-ch = .035 n-rob = .06 

08-20-1992 

S T A T I O N  



<<<<<< Cross Section: 2.195: (FN = WASHT.0) 



<<<<<< Cross Section: 2.25: (FN = WASHT.0) 
Q1= 1291 1 WS1= 2021.96 
Q2= 1291 1 WS2= 2021.97 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

2035 

W 

201 9 

201 5 
880 1080 1280 1480 

S T A T I O N  
C4-20-1992 
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Appn. i r  4 6 , / 6  
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 FEMA USE ONLY 

RlVERlNE HYDRAULIC ANALYSIS FORM Expires luly 3 1 ,  199d 

IJUHLIC HUKI)I+:N DISCLOSUKE NO'SICE: 

hiic reporting burden for Lhis form is estinlaled lo average 2.25 hours per response. The burden estimate includes Lhe 
e for reviewing instructions, searching existing data sources, gathering and maintaining Lhc needed da ta ,  and 

completing and reviewing the form. Send comments regarding Lhe accuracy of the burden estimaLe and any  suggestions 
for reducing this  burden, to: InCormalion Collections Managemenl, Federal Emergency Management. Agency, 500 C 
SLreeL, S.W., Washington, DC 20472; and to the Ofiice ofManagemcnt and Budget, Paperwork Reduction ProjecL (3067- 
0148). Washinqton. DC 20503. 

c o r n n ~ u n i t y  ~ d m e :  ~lnInc,r~ora+J M d r ; c c p  60. nA/ h w n  oF Wicknburn  - 
IZlooaing Source: 5 G :  !-i++Ie 5 a n  ~ d L i r l q a  i~/r /c, i {  

101tefornr for each 17ovdrng rulrrerl 

Project Namefldenlificr: w;ckeq bHrq ADMS - FCO 89-77 
-i 

1. REACH TO BE REVISED 

1)ownsLrearn limil: S J Q ~ , ~  0,102 

t ips t ream limit: SCs 4, d, 3.807 

- 
i! No1 studied 

Z Studied by approximate methods 

1)ownstream limit ofstudy 

UpsLream IimiLoCstudy 

@ Sludied by detailed methods 
' : I  r /  . 

Downstream limit.ofsLudy (SOnF/'/cr~.ncC u )  ; T n  '40. s;i::> ..ism b 3 ~  6 ,, $!.,-- >Lw 
Upstream limit of study ~ + o { r ' o t 7  3.pOy 

3 Ploodway dclineatcd 

Downstream limit ofFloodway 

Upstream l i n ~ i t  of Floodway 

3. HYDRAULIC ANALYSIS 

Why is Lhe hydraulic analysis dinerent from Lhal uscd lo develop the FIRM. (Clrrck all lhuf upply i  

Z Not studied in FIS 

a lmproved hydrologic dalalanalysis. Explain: 

a lmproved hydraulic analysis. Explain: 

I Flood control structure.  Explain: 

FEMa "arm 81-89C.AUG 33 Riverine Hydraulic Analy~ts Form Form 6 Page I of 6 



3. RlVERlNE HYDRAUUC ANALYSIS FORM 
Models Submittad 

1"ull input and output listings along with files on diskette (ifnuailable) for each of the models listed below and 
' summary  of the source ofinpuL parameters used in the models must be provided. The summary must include a 
comnlele description of any changes made from model to model (e.,a. duplicatr effectiv model lo corrected affectiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
insLructions for directions on when other models may be required. Only the 100-year flood prolile is required for 
SVHAs with a %one A designation. For areas  which do not have detailed IloodFng, a hydraulic modcl is not 
required; however HFE'smay not. be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies o f the  hydraulic analysis used in the effeclive PIS, referred to as  the a a 
effective models (10-, 50-, 100-, a n d  500-year mulli-protile runs and  the 
:'loodway run) must be obtained ?nd lhen reproduced on the requestor's 
equipment lo produce the duolicste effective model. This is required to 
assure that  the effective model input data has been Lransferred correctly to 
lhe requestor's equipment and to assure  that. the revised data  will be 
integrated into the effective data  to provide a continuous FIS model 
upstream and downstream of the revised reach. , 

3 Corrected Effective Model Natural Floodway - - 
U Ll 

The corrected effective model is the model that corrects any errors that 
occur in the duolicate effective model. adds any additional cross seclinns to 
the duolicale cffeclive model, or incorporates more deLailed lopographic 
information lhan lhat  used in the currently eifective model. The corrected 
effective model must reflect any man-made physical changes since rhc 
date of the effective model. An error could be a technical error in the 
modeling proccdurcs, or any construction in the floodplain that occurred 
9rior to lhe date of the effective model but was not incorporated inlo thc ... 
eflective modcl. 

Existins or I're-Project Conditions Model 

The duplicdlc cffective or corrected modcl is modified to pruducc thc 
existine or we-oroiecl conditions model to reflect any modilications that 
have occurred within the floodplain since the date of the effective model but 
prior lo the cnnstruction of the project for which the revision is being 
requested. If no modilialion has occurred since the date of lhe effective 
model, thon this modcl would be identical to the corrected cffcctive or 
duulicate effective 111odt.l. 

Revised or  Post-l'rojecl Conditions Model 

Yalural Floodway 

a 

Natural Floodway - - u u 
The existine or ore-oroiect conditions model (or duplicate effective o r  
corrected efkctiue modri, as appropriate) is revised to reflect revised or post- 
project cundilions. This model must incorporale any physical chanses lo 
:he floodplain since the effective model was produced a s  well a s  the effects 
o i  the project. When the request is for proposed project this model should 
reflect proposed conditions. 

Other: Please attach a shee l  descr ibing al l  o the r  mode!s or  Xatural Floodway 
ealcula~ions submilted. El El 

Rtvertne Hydraulic Anslyn, Perm borm 4 Page 2 01 6 



4. MODEL PARAMETERS (from modelusedto revise IOO-year wafersurface elevation) 

Discharges: Upstream Limit Downstream Limit 

Attach diagram showing changes in 100-year discharge 

Explain how Lhc s tar t ing water surface elevations were determined S a r  # ins  w a d e r  
4 

surface e / e  v a  i t  Ans de&rrn,&:/  b y  ~ / o E -  me+bod. 

,.. 
Give range of rriction loss coefiicients (Manning's "iV7 Channel ,J , .a 7.J -'\d 0, C? % . . . . . . . .  

. . . . . . .  OverSanks 0 05 - 0, 0 7 0  

If Friction loss coelficients a re  different anywhere along the revised reach from those used to develop the P i l i M ,  
give locntion, value used in  the effeckive FIS, and revised vaiucs and an explanation as :o how the ruviscd valucs 
were determined. 

L.ocaLion - FlS Revised 

Ilescribe how the cross section geometry data were determined le.g., f ie ld survey, lopographic map, luken from 
previous sludy) and list cross sections that  were added. 

Do+Q polv;-/~ +r  C P S S S - S ~ ~ A , ~ ~ ~  arc barcc:r:n j = h c h o q r a m m e -  - 
I ., 

I '  ," 
-ric n - g ~ + e / s  f o r  +he # O ~ O ~ ~ . P A ~ C  M Q P S .  

* : 



4. MODEL PARAMETERS (Conc'dJ 

I 1 
5. Explain how reach lengths for channel and overbanks were determined: 

All reach JenofXs \(ere c/ $OW f lodplar; 

I work  m a p s .  
i I 

1 1 
5. RESULTS (from model used torevise 100-year water surface ekvafionsJ 

1. Do the  r e s u l k  indicate: 

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

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes No 
. . .  

c. Cr~ l rca l  aepth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

d. Olher  unique situalions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

iJ y c s ,  yeslb/ b r o A C c ~  '"P o r +  . fi . f h c 4 e d .  
I fyes  to a of hc above, attach an ex anaLion that discusses the srtuaLlon and how it is prcscnlcd on thc 
profiles. tables, and maps. 

. . . . . . .  2. What  is the maximum change in encrSy p d i e n ~  between cioss-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify localion *. 
3. W h a l  is Lhe distance between lhe  cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  

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

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

5. I*loodway determinalion 

. . . . . . . . .  a.WhaL is the maximum surcharge allowed by the communily o r  Slale? 

. . . . . . . . . . . . . . . . . .  b. WhaLis the maximum surcharge for ihe revised condilions? 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What  is the maximum velociLy? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SpocifylocaLion 

I, 0 root 

0.0 foot 

EJA 

d. Arc Lhere any negedtivt! surcharge values a t  any cross-section @ Ycs a No 

Ifyes, the floodway may need to widen. If it is noL widened, please explain and indicate the n!axirnum n e g a ~ i v e  
surcharge. A w e  m f  r / t  , .r.--:,rrL;nr-c of - 0. I f+ occu- n i  s # o f l n i  0 3 ~ 4 ,  C ~ Y C  

Riverine Hydraulic Analys~s Form Form d Page 4 of  6 



Is the  discharge value used to determine the floodway anywhere diiierent from that,used to determine the 
natural  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

If  Yes, explain: . 

7. Do 100-year water surface elevations incrcase a t  any location? . . . . . . . . . . . . . . . . . . . . . . . 0 Yes No I 
If yes, please attach a list of the locations where the increases occur, sLate whether or not the increases a r e  located 
on the requestor's property, and provide an explanation o r the  reason Tor the increases. 

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

I 

6. REVISED FIRMIFBFM AND FLOOO PROFILES 

1 A. 
The  revised water surfacc elevations Lie into those computed by the effective FIS Model (IO-, 50.. 100-, and ,500- 

year), downstream of the project a t  cross-section within feet and upstream of the 

project a t  cross section within feet. 

I B. The  revised floodway elevations tic into thosecomputed by thceirective FIS model, dowstream of the p r o j e c ~ a t  

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

within reel. 

C. A ~ t a c h  profiles, a t  the same vcrtical and horizontal scale a s  the grofilcs in Lhe effective 1% report, showing 
s t ream bed and profiles of all floods studied (without encroachmenti. Also, label all cross sections, road crossings 
(including low chord and top-of-road da ta ) ,  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, the stationingshould be revised for ail profile sheels. 

Attach a Floodway Data'Table showing data  for each cross section listed in the published Floodway llata Table in 

the I'IS report. 

I IJr~,cccd LII Ilivcrine /Coastal Mapping Form I 
-p~-~~ ~~~ ~~ ~ ~ 

Riverine Hydraulic Analysis Form Form P Page 5 of 6 



2-EncroacLn>ent (floodway) Water Sutlace Elevation 3-Surcharge Value I 
Inclode all cross senions in the models between tie-in points. Any interpolated values should be indicated in parentheses. Page6016 

0 
Sheet of 



PAGE . 80 

FLWOUAY DATA, WASH S: L I T T L E  SAW DOMlN 

PROFILE NO. 2 

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

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



PAGE 81 

e .  
FLOOOUAY DATA, WASH S: L I T T L E  SAN DOHlN 
PROFILE NO. 2 

- - - - - - - FLOOOUAY - - - - - - -  UATER SURFACE ELEVATION 
STATION U I O T H  SECTION MEAN U l T H  U I T H W T  DIFFERENCE 

AREA VELOCITY FLOOOUAY FLWOUAY 



ublic reporting burden for this form is estimated to average 1.5 hours per response. '?he burden estimate includes the 
lime for reviewing inslructions, searching exisling data sources, gathering a!~d maiptaining the needed dala ,  and 
cornplctingand reviewing thc form. Send comments regarding the accuracy of lhc burden cstimatc and any sugscstions 
for reducing this burden, to: Information Collections Management, Federal Enierzency Management Agency, 500 C 
Street,  S.W., Washinglon, DC 20472; and to the Ollice of Management and Rud$ot, Paperwork Reduction Project (3067- 
0148), Washington, IIC 20.503. 

3 - -  itl - 
Community Name: Unlnror~ora  r-I co pa Cnu nlq ,/ /mn B Ld~cLen bu - rq 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINUCOASTAL MAPPING FORM 

, , - 
Flooding Source: a s h  s: L, ' f / /€ Sari d ~ r n i . , , ~  ., 

O.M.B. Burden No. 3067.0148 FEM* USE ONLY 

Expires July 3 1 ,  1994 

Prciecr Namefldentifier: N/c ken bu r c ~  AbM5 FCD S 9 - 7 7  
1. MAPPING CHANGES 

P U B L l C  BUKUEN DISCLOSUKE XO'I'1C:E ~ ~ 

I .  .\ topographic work map of s u i ~ a b i c  ycaie, contour interval, and planimetric definition must be submitted showing 1 
I (indicule N I A  when nu1 appiicablrl: 

Included I 
Revised approximale 100-year floodplain boundaries (Zone A) . . . . . . . . . . . . G Yes IXI Yo N I A  
Kevised delailed 100- and 500-year floodplain boundaries . . . . . . . . . . . . . . . . Yes 0 No N I A  
Keviscd i 00-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes a No 0 N I A  
Location and alignment of all cross sections used in the revised 
hydraulic model with sLationingcontro1 indicated . . . . . . . . . . . . . . . . . . . . . . . Yes S o  a N I A  
St ream alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . . Ycs N o  N/c\ 
Currcn t  community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 0 N / A  
Erfectivc 100- and 500-year floodplain and 100-year floodway 
boundaries from ihe FlIIM/FRFM reduced or enlarged to the 
scalc of the topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes @ Yo NIA  
Tit.-ins between the effective azd revised 100- and 500-year 
floodplains and 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . Yes @ Nu %It\ 

T h e  requestor's property boundarics and com~nunily easements . . . . . . . . . . O Yes Ci 30 N l A  
The  signed certification oTa registered proiessional engineer . . . . . . . . . . . . . a Yes 0 a Nil\ 
I.ocation and descriplion of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes Nu X1.Z 
Vertical da tum (examule: NGVI), NAVI) etc.) . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 0 No 0 NIA  
Coastal zone designations tie in10 adjacent areas no1 beins revised . . . . . . . Yes Yo N/I\ 
I.ocation and alignlnentof ail cuaslal transects used lo revise the 
cwaslul analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . , . . . . . . . . 5 Yes C1 No lZ ?J/A 

I fany  o f lhe  items above a re  marked no or N / A ,  please explain: N o  ?one A , 500- qear , 0 r 
C O C ( S ~ ~ /  Zones rcvi 'sed o r  d e / , ' n , r , / C ~ ,  R e v i i e j  I O O - ~ ~ ~ ~ ?  - ~ / D ~ O $ ! ~ , ~  

f,i l A 4 o  e f fcc l ;vc  / f o s s . ~ ~ o m , p ~  Rider  ~ / O C T ! , ~ / O . / ? .  

2. What  is Lhc source and date of Lhc updated topographic iniormation [erarnpir: or~hooiiolo maps, Juis  198.5; Pr!d 
survey,  ,Muy 1979, brachprofiirs, J u n e  1987, elc.)? F h n j o  .' Ja 7 1991 TE!, b d  l q q o  [wJ; M a p s  /972 

3. What is the  sculcand contour interval of the following workmaps? 

a .  Effective i."!S ~n know? Y kno r /v  Contour interval 
11 / b. iicvision itcquest I = 200 scale b c o n t o u r  intcrvui 

I NO'I'E: Itcviscd t ~ ~ u o r r a o h i c  infornlation must be orequal or <router d c ~ a i l .  I , " .  - 
, I t tach a n  annolaled FIRM and FRFM a1 Lhc scalcof Lhc elTcc~ive I ' l l lW and Fl3l~CI showiny thc revised 100-year 
und j00-year l l~~odplu ins  and Lhc 100-year floodway boundaries and how they :ic into thosc \hewn on Lhc cCreclivc 
i.'IK$l and F131a'M downstream and upstream or Lhc revision or a d j a c c ! ~ ~  to t!~c a r c r  oTrv/ision fur coastdl stlldics. 1 





2. EARTH FILL PLACEMENT 

. h e  1 is: Existing C] Proposed E?I N/A 

. l l a s  fill beedwil l  be placed in the regulatory floodway? . . . . . . . . . . . . . . .  .'. . . . . .  C] Yes @ No 
If yes, please a t tach completed Riverine Hydraulic Analysis Form. 

. Has fill beenlwill be placed in floodway fringe (area between the floodway 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and 100-yearfloodplain boundaries)? Yes No 

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

A. Are lill slopes for granular materials steeper than one vertical 
on one-and-one-halfborizontai? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

If  yes, juslify steeper slopes 

- 

R. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes ezposed ro 
flows with uelociries O ~ U D  lo 5 feet per secondifps) during the 100-year;?ood must, at a minimum, be 
profected by a cover ofgrass, vines, weeds, or similar uezetation; slopes ezposed ro /lows wifh ueiocities 
greater lhan 5 ips during the 100-year flood musl, at a minimum, he protected Sy sfone or rock riprap.) 

........................................ Yes Ci No 

If  no, describe erosion protection provided 

C. IIds all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? Yes Yo 

D. Can structures conceivably be construcred on the fill a t  any time in the future? a Yes a No 

If yes, provide certificalion offill compaction (item C. above) by the communily's NFlP permit oficiitl, a 
registered professional engineer, or a n  accredited soils engineer. 

Has  fill beedwill  be placed in a V-zone? Yes No 

If yes, is the fill protected from erosion by a flood control structure such a s  u revelment o r  
seawall? y e s  N O  

If yes, a t tach the coastal structures form. 

nive~ine1Coartal Mappong Form Form 5 Page 3 of 3 



iic reporting burden Tor Lhis form is estirnaLed lo averaze 2 hours per response. The burden estimate includes 1he 
. for revicwing insiructions, searching existing daLa sources, gathering and milincaining the needed data ,  and 
lering and reviewing the form. Send comments r e ~ a r d i n g  the accuracy o r ~ b c  burden estimate and any sugzestions 

for reducing  his burden, lo: lnrormittion CollecLions Management, Federal Erner:ency Management Agency, 500 c 
Strze!., S.W., Washington. DC 20472; and to the Omce of Management and Budget, Paperwork lieduction Project (3067. 
0 148). Washingon.  DC 20503. 

Csmmunity  Name: U ~ ~ I ~ C O C ~  0~dfed ~ ~ l c o p *  Cmnty / f i ~ n  Df ,!dll/ckc?(enb~Y~ 

F i D E i f d ~  EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-Old8 
BRIDGUCULVERT FORM ixDiresJuiy 3 1. 1994 

: ,A,' ,, , . Wash s ! F!ooding Source: L- : .( IJ' . . ,,I , fi.c.,r:..ljq,: - k : j , . . J " : / t  

FEMA US: ONLY 

1. Name of roadway, milroad, etz.: US,  b 60-bq , 
2 .  1,ocation oibr idgdculver t  along flooding source (in terms ois:ream distance or cross-ic::ion identifier): 

~ & d , & ,  d.- 40 S J a # / b v  9 .  3'77 

3. This revision re f l ecs  (check one o i ihe  foilowing): 

New bridgelcuivert not mode!ed in Lhe F!S 

Mociiied bridgelculver? previousiy modeled in the F!S 

0 New analysis oiiridge/cuiver: previousiy modeled in h e  F!S 

P U B L I C  BURDEN DISCLOSURE NO'I'ICt: . . 

I iZ=?iain wiry new una!~sis was periorrnec'> 

I I 
2. SACXGROUNO 

r 
Provide the following iniorniation about  ihe struciure: 

i Dimension, mater:al, and shape (e.,o. two 10 Y 5 ieor reinforced concrete box cuiver:: three 30-rOo1 span =rid-. 
with 2 rows o i two  3- foot diameter circuinr piers: 40-foot wide ogee shape spillway) 

/ 
u r  /o  /ic 8 ';- 

d l 7  concrefe bu* ~ ~ / ~ r c , . f  s k  30' 
I 

'J . Entrance geomelry olculverr/type ofbridge opening(e.,o. 30 " -  75 "wing walls w i ~ h  sauare iap eige,  sloping 
embankmenls and vertical abutments)  4 .  w/;?Q / /s ~ l ' d h  @ u u r C  Sop d y e .  

3. iIydraulic mode! used to analyze the s t ructure  (e.2.. FIh'C-2 uri!h speriu! bridge roufinr, W S P K U ,  I IYH)  
#EC- 2 w;+h spec /'G ' t ~ r .  ;r?e+ e r o u  

i 

l ldifierent than hydraulic analysis for the flooding source, justiiy why the hyarauiic analysis used for the 
flooding source could not analyze the  struclure!s). (Afiach jutt i~car:on) 

I 

: I f  a n y  i t ems  d o  n o t  a p p l y  to s u b m i t t e d  h y d r a u l i c  analysis .  indicate  by U I A  
A One f o r m  p e r  newmevised b r idge /cu lver r  

F I M A  Form 81-89s. AUG 93 BridqeiCulven Form Form 7 ?>ge 1 oi 6 



3. ANALYSIS 

Ske tch  Lhe d o w n s u e a m  lace or the structure togelher wiLh Lhe road profile. Show, a t  a minimum. Lhc maximum low 
chord elevation, inve r t  elevation, minimum Lop of road elevation, and inelTccLive f low widlhs. 

,110 a :  4 CuIverf 
' I / 

~ - * / v e r f  5 i r z :  x g  ",, 

/ 
, /977 

Culvert !river f E/eV. 

~ / c .  o f  Barrels: 4 
/ I / 

c~lvcr?  5 1 ~  : 10 X&' X 21 7 
I A ~ ~ u ~ Q c  Oepfh ofScd,Lnanf C~ltecf; O See ~ ~ 0 5 5  5e:fiov) # 3. 

S k r z h  Lhe upst ream Tacc orlhc svuciure  together with h e  road profile. Show, a t  a minimum, Lhc maximum low 
chord elevation,  inverlclevalion, and minimum Lopof road clevation. 

-. 

A f r ~ ~ ~ .  Dep44 O S  ~ ~ i ' r n c a f  , C r l n r f ;  O See Cross 5 c J i o n  # 2 .  097 
I 

BridgUCulven Form Form I Page 2 of 6 
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k e k h  the plan view a l l h e  struclure(s) Show, at  a minimum, the skew angle, cross-section locations, distances 
clween cross sections, and l e n g h  of struclure (s). 

4--- now . . . . 

I -- -- Ei-jd'e w,2d / / 
Culvrrf  217 

1 culvert 
or 1 Cross S e t o n  S'tsjon;s 5 h . A  ;. 2 ,  354 

I sfcl. 6= 2 ,056  

i sta.C= 2 .  0 9 7  

I ! s ~ D =  2 , / 2 /  
SK~JJ Atyle: s o "  
Reach Len3%5: .. L I =  12 -Ft: 

Q dl u .a - L2= 217 f). 

4 L 3 : /82 f+. 
in 

Anach ~ l a n s  of the structure (s) certified by a registered Professional Engineer 

Culvcrt l e n g h  or bridge width (h) 
21 7 / 

Calculated culverUbridge area (R2) 
by the hydraulic model, ifapplicable 

3 2 0  jfiZ 
'2- 

'roiai culverVLridge area (a?) 29s Ct 

Bridge!Culvert Form Form 7 Page 3 of 6 



3. A H U Y S K  (Con1.d) 

Elevations Above Which Flow is Effective for OverbanLs 

1217 O v e r k n k  
\ 

' Upstream race (STA 2 .  577 ! /qyo. 8 
\ 

Downstream face(;,TA z, OG,) /?6 -5. 2 

MinimumTop or Road Elevation 

Upstream face 

Downstream race 

I ~ f t  Overbank 

1LTgo.g 

Right Overbank 

Right Overbank 

IOO.Yesr Elevations Water Su.rface I*:nergy Cradienl  
Elevatiocs Elevations 

Upstream face /9m, 1' -19600 72 

Downstream race /?<r, 5 6  /9 S P  r 43 

Discharee 
Amount  offlow 

Low Flow Pressure Flow Weir Flow Total Flow 

throughlover 
3249 - - 

Lhe srructure (s) (cfs) .?Z99. q s  -. 
'The maximum depth of 

flow over h e  roadwaylrailroad (R.1 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W e i r  length (R.) ................... .. .................................. 0 

Too Widths 

Upstream face 

Downstream face 

Floodplain 

Too Widths 

Effective Flow 

Upstream face 4 4  
+": 

Downstream face ' 

Erective and 
l n e k t i v e  Flow 

&ridqwCuiven Form Form 7 Piqe 4 o l 6  







I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 O.M.B. Burden No. 3067-0148 1 FEMA USE ONLY i 

I BRIDGE~CULVERT FORM 1 Exoiresluly 3 1. 1994 I 
PUBLJC BURDEN DISCLOSURE NO'I'ICI.: . 

i'flblic reporting burden for this form is estimated to average 2 hours per response. The burden estimateincludes 
ii:r.e for revicwing instructions, searching existing d a k  sources, gathering and maintainins the needed data ,  and 
cdmpleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
Iur reducing this burden, to: Informalion Collections Management, Federal Emerzency Management Agency, 500 C 
Street,  S.W., Washington. DC 20472; and to Lhe O f i c e  of Management and Budget, Paperwork lieduction Project (3067- 
0!48), Washington. DC 20503. .. 
Cjmmuni ty  Name: Unmcorporafed % V I C O ~ C C  Counf;, /fib i f  ,LJ/ckenburcl - 
F!ooding Source: WU s i7 d; L;-fI/c &O . D O ~ ~ : , , ~ O  -. 1/dash 

Project NamelIdentifier: LJ1cKey7burcl 2 ),DM3 FCo 87- 74 

I i 
I .  Name ofroadway, rail'road, etc.: dfc&,<.,-;,;.- TopeIC-3 . S c 2 , r o  &: l?;,;'/r,:::j.,v{ I 

I 2. 1.ocation oibridgelculvert along flooding source (in terms of stream diszance or cross-scc~lon identifier): 

I ~ ' a c , ~ ~  /. 5'36 & 6'4c4#10r, 1.939 I 
3. This  revision reflects (check one ofrhe following): 

New bridgelculvert not modeled in the FIS 

0 Modified bridgelculvert previously modeled in  the FIS 

New analysis ofbridgeiculvert previously modeled in the PIS 

I (Explain why new analysis wasperformed) I 

Provide the following information about the slructure: 

1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridze 
with 2 rows of two 3- fooldiameter circular piers; 40-foot wide ogee shape spillway) Trreqular c ~ C -  

cec-holj '&,/I4 eiq);+ r o w s  OC f A r e e  o n e -  / oc f  p,Gr.s 
... I 

.I . Entrance geometry afculverWtype oibridge opening (e.g. 30"  - 75 'wing walls with square top e d p ,  sloping 
embankments  and vertical abutrnenls) ,Tern; - A n  pe l o  /'<;!a I $ r ~ ' d q  e o p e r ;  i;.. , uj  8 fh 

1 
~ / o ~ l ~ . , ~  e m ~ a . r / r m e Y I S ~ ,  

/ .J 

4 

3.  t iydraulic modcl uscd to analyze the s t ructure  (e.g.. IILC-2 wifh speciul bridge rourine. WSPIIO. I IYH) 
HEG- 2  om^^. . pr:ci?e /?o~l$;,;.;. 

I ld i f ferenl than hydraulic analysis for the floodingsource,justiiy why the hydraulic analysis uscd for the 
floodingsource could not analyze the structure(s). (ALLuch ju.rri/icarion) 

Note: I f  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  h y d r a u l i c  analysis ,  indicate  by  X/A  - O n e  Form per newlrev i sed  br idge 'culver t  

FfMA Form 81-89E. A U G  93 Bridqe/Culven Form Form 7 Plge 1 o f  6 



3.ANALYStS 

Sketch the downstream face of the structure together with the road profile. Shuw, ar a minimum, tho maximum low 
chord elevation, invert elevation, minimum top ofroad elevation, and ineffcclive flow widths. 

See G o =  SLc $, oh # / ,9 36 

Sketch the upstream face ufthe structure togecher with the road profiie. Show, at a minimum, the maximum low 
chord elevation, invert eievation, and minimum top of road elevation. 

r o u f , , , ~  . 
Br I dge lnvevf &lev. 

o of hers: e 

I 
BrwiguCulven form form7 Paqe 2 or 6 



3. AHALYSIS (Cont'd) 

S k e k h  the plan view the structure(s) Show, a t  a minimum, the skew angle,  cross-section locations, disl;inces 
- 

between cross sections, and lenglh o f s t ruc tu re  (S). 

- now 

Cross Secton Sluitons 
3 * . A =  :',9z./. 
5%. 6 ;  /.9.?1& 

5 h . C  = / .937 

L I =  /y.s *. 
Q dl V .a Lz 5 14.7 &. 

L31206 f?-. 

Anach plans of t h e  structure (s) certjfied by a registered Professional Engineer. 

Cu lvc r t  lcnglh or  bridge width (R) 4 fi 

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

T o t a l  cu lve r f i r idge  a rea  (R') 
/i,L76 .?  fi 

B,idgelCutvert Form Fcvm 7 Page 3 of 6 



3. ANALTSS((ont1') 

Elevations Above Which Flow is Effective for Overbanks 1 
1 . 4  Ovehnk Right Overbank 

\ Upstream face /. 929 r / 9.~2 . 2 a 

Downstream face ( 5 ~  /. q$c) /94-2. 2 /%z.  2 

MinimurnTop of Road Elevation 

Upstream lace 

Downstream face 

KighL Overbank 

/ 94-2.2 

100-Ycar Elevations Water Su.-Tace Energy Crrdient  
Elevatiolls Elevations 

Upstream face /9J91 YP /Ss / / t  / 9  

Downstream face /943,  G L  / 7 4  / ,Id' 

Discharee 
ArnounLolflow 

Low Flow Pressure Flow Weir Flow Total Flow I 
throughlover 
the structure (s) (cfs) 3 2  9 9  0 0 3294 C f i  

.. 
'rhc maximum depth of 

flow over the roadway/railroad (ft.) ..................................... 8 
Weir  length (ft.) ........................................................ 0 

Too Widths 

Upstream face 

Downstream face 

Floodplain 

/of-' 

Too Widths 

Effective Flow 

UpsLream face 

Downstream face 

Floodway 

Effective and 
I n e k ? i v e  Flow 

8ridguCulven Form f o m  7 Pa<, a of 6 



l a s s  Coeficienls 

Entrance loss coellicienl 

1 Manninds "n" value assigned to the structure(s1 I 0, 0 -3 ::J 

- 1 Friction loss coefficient through s t ructure  (s) 

Other loss coelficients (e.g., bend 
, r : ,  

manhole, etc.) p t-6 cr i_cj,<. 3 .: . c j  I 
J 

I Tolal loss coefiicient 
- 
.- I Weir coefficient - I Pier coeficient 

1 Contraction loss coeficient 0.3 

I Expansion loss coeficient 3. ,r 

I 1 

4. SEDlhrLNT TRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records t h a t  sediment  t ranspor t  ( including scour a n d  drposil ion) Cdn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ajTect the 100-year water surface elevations? a Yes No 

8 Based on the conditions (such as  geomorphology, uegetaliue cover a n d  developmtnf o//he watershed a n d  slream 
bed, a n d  bank conditions), is there a potential for debris a n d  sediment  t ranspor t  (including scour  a n d  
&posi~ioni to affect the 100-year water  surface elevations andlor conveyance czpacity through the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  br idg~Jculver l?  Yes 0 No 

.. if the answer to either l A  or 10 is yes: 
A. What is Qre estimated si.blrneni (hed ma / r r i a l )  load? 

cfs (allacii gradnlion curve) 

Explain method used to estimate the sediment  Lransport and thc depth orscour andlor 

deposition l\jp - S e d , ' r n e v  f f r c f r ~ s  n o f  ~ ~ n ~ i ' J e r e r /  
1 

/ n  a n a  I y s / S .  
/ 

I B. Will sedimenLaccumulalc anywhere through Lhc b r idgc lcu lvc r~?O Yes 0 N o  I 
I f  yes, explain the impact on the conveyance capacity through the  

bridge!culverl? 

I 
S.FL000WAY ANALYSIS 

I 1 
! ';*plain method olbridgc encroachment 

I ' 
;"o<dway run) MeJhori 7 o f  Lr;dst. e n c r 6 a ~ ~ m e r , ~ r  ig &here 

rhnch,  sin/,&, " *y k T  (l!e,ST&uci,~r&*r~~i 

i and e ,L'rcch;? c / e . l i ~ d ! o r i ~  @re d e C ~ ~ . ; d  & 3 , ,GLL,!?A, F L R L ~ A )  
/ 

I 
I fbT e&chllr / c o / ~ r / / u i , d r . z ,  

B,,dgelCulven Form Fotm 7 P a g e S a I b  



5. FLOODWAY ANALYSIS (Contad) 

Comments (exphin any unusual sifualionu): I 

Attach analysis. 

LlridgcrCuluen Form Form 7 Paqc 6 oi  6 



FEMA USE ONLY FiDErrZL EMERGENCY M A N A G E M E N T  AGENCY 

BRIDGUCULVERT FORM 

. . PUBLIC BURDEN DISCLOSURE NO'I'ICE 

:lb!ic reporting burden Tor this form is estimated LO average 2 hours per response. The burden estimate includes ~h~ 
' z e  for reviewing instructions, searching existing d a ~ a  sources, gathering and maintaining the n e ~ d e d  da ta ,  and 
ompletinc: and reviewing the lorm. Send comments regarding the accuracy of ~ h c  b u r d m  estimate and any suggesiions 

Fur reducing this burden, to: Information Colleciions Manasement,  Federal Eme:.:ency Management Agency, 500 c 
S ~ r ~ e l ,  S.W., Washington, DC 20472; and lo the Ofiice of Management and Hudgei, Paperwork lieauction Project (3067- 
0 1-11,  Washingon,  DC 20503. 

Csrnmunity Name: Unmcorporofed Pbricopcc Countv / k y / n  Df LJickenburq 
- 

- 
F!oodingSource: h/as h S; L l ' s f h  " D o ~ , $ ~ o  W Q S ~  

PrujectNarncqdentifier: b/~c&~burcl ADM5 FcD 8q-7q 
1. IDENTIFIER 

! Name of roadway, raiiroad, ek.: , . d ; T h ~ o Y  - G O - 8 9  

3. 1,ocation oibridgdculvert  along flooding source (in terms 0is:ream distance or cross-scc:ion identifier): 

I s ~ C I ~ ~  2 . 9 ~ 6  40 \S&#/bo a .  9 6 6  

3. This revision r e i l e c s  (check one ofthe following): 

New bridqelculver: not mode!ed in the F!S - 
L! Modified bridge/culvert previousiy modeled in the F!S 

1 - 3 e w  analysis oi'ariagffculvert previously rnodeiea in h e  FIS 

iZz?@in uiry new amlys i s  wcs performed 

2. BACYGROUND 

Provide the roilowing iniormalion about ihe strilcicre: 

i 3imension. material, and shape (e.g. two 10 x 5 ieet reiniorced concrete Sox cuiver:: three 30-root span bridge 
with 2 rows o i  two 3- ioo~diamete r  eircuiar piers: 40-foot wide ogec? shape spi!!way) fovr  /O'X 8 ' x  

0 '  ~ o n c r e k e  box G L / / V ~ ~ +  CCBC) sk 300 
'> .> -. ?.ntrdnc$ geome'.ry of culverWtype ofbridge opening (e.$. 30 " - 75 "wing walls with square ion edge, sloping 

e.nbankmen!.s and ver~ ica l  a b u t n e n t s )  ~ j f h  j.uroqum//s iz, ;jh q u p r c ,  -lay m'qe . 
d 

3. Hydraulic modc! used to analyze the struc:ure (e.2.. fl.t:'C-7 w i ~ h  speciui br idge  routinr, WSPIIO. IlYX1 

UEC- 2 w ;+h  s p e c  ;G/ ~ T , ' ; J ~ Q  r -o~#! rS~ 
I U 

Tldiiicrent :han hydraulic analysis for the flooding source.justiiy why the hydraulic analysis used lor the 
iiooding source could not analyze the struc?ure(s). (ALlacn justifica~ion) 

I 
I 

re: I f  a n y  i t ems  d o  n o t  a p p l y  to s u b m i t t e d  h y d r a u l i c  analysis .  indicate  by N I A  
d One f o r m  p e r  newt rev i sed  b r idgdcn lver :  

F f M A  Fotm 31-89E.AUG 93 Sridqe/Cuiuen Corm Form 7 ?3ge : ai 6 

o.M..?. evrden NO. 3067.0ld8 

Exoiresluly 31. 1994 



3.AHALYSIS 

S k e ~ c h  Lhe downstream lace ofthe structure togelher w i h  Lhe road profile. Show. aL a minimum, Lhc maximum low 
chord elevation,  inve r t  elevation, minimum Lop of road elevation, a n d  inelfcclive fluw widths. 

/ 
2 O N .  I /  

I 

/OM Chord 

- 
ik 
e .  

2 OOJ-, / I  
Culver t  !nverf &/eV. 

kc. o f  darrels: 4 

I S k e l ~ h  the  ups l r cam face of Lhc s:ructure Logether wilh b e  road profile. Snow, a t r  minimum, ~ h c  maximum low 
chord elevation,  invert  elevation, and minimum t o p o f r w d  elevation. 

/ A Y p ~ o x  Sed,'rnen + DL?,% 14 ~ u / ~ e r f  ,I 0 See Cross sccfion # 2. 966 

BridgelCulvert Form Form 1 Page 101 6 



3. AHALYSIS (Cont'd) 

k e k h  the plan "iew o r t h e  struclure(s) Show, a1 n minimum, the skew angle, cross-section locations, d i sknces  
tyeen  cross sections, and length of structure (s). 

- flow 

Cross S e c t i o n  Sto1kons 
& . A  =. 2.94.( 
sf,. 8- 7.'?$6 

sta.C= 2 ,  9 6 &  
Cjta.D= 3. 970 

LI = 0.9 +k 
Q dl U 3 LZ = /08./fS. 

$ L3 =72 ft. 
fl A 

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

Culvcrt length or bridge width (h)  
/ 0 8 , 1  

2- 
Calculated culvcrtmridge area (ft') 3 . f O  ?'$ 

by the hydraulic model, irapplicable 

'Potal culverb'bridge area (n?) ,?L~O.+ fi- 

BridgeKulvert Form Form 7 Page 3 of 6 



3. ANALYSIS (Cantad) 

Elevations Above Which Flow is Effective for Overbanks 

I r f i  Ovehnk 
.- 

Upstream face ~S72 2 ,  ?&.- ) b r z . 2  
Right Overbank 

$020.0 

Downstream face ': , 9+5) &/?. / 

Minimum Too of Road Elevation 

Kighr Overbank 

2c20,o 

3020, 0 

Upstream lace 

Downstream face 

100-Year Elevations Energy Gradient 
Elevations 

Upstream face 

Downstream face 

Discharge 
Amount  offlow 

throughJover 
the s t ructure  (s) (cfs) 

Low Flow Pressure Flow Weir Flow Total Flow 

'l'hc maximum depth of 
flow over the roadwaytrailroad (h.1 ..................................... 6 

W e i r  length (R.) ....................................................... 5 

Too Widths 
Floodplain 

Upstream face 

Downstream race 

Too Widths 

Erective and 
InelTective Flow Erective Flow 

Upstream face 

Downstream face 

1 
8dguCulven Form Form 7 P ~ g e  4 01  6 



3. ANALY $15 (Cont'd) 

lass Coeficienls 

) Enlrance loss coelficienl 

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

Friction loss coeificient through s t ructure  (s) 

Other loss coeficients (e.g., bend 
( i  . ; < :  

\. 
manhole,ek.)  /*;'.<r,I .? . . . 6 ' 1 : " '  ' 

I i 

T o k l  loss coeficienl  

Weir coeficient  

Pier coefiicient 

Conkaction ioss coelficient 

Expansion loss coeficient 

4.  SEDIMLHT TRANSPORT CONSIDERATIONS 

1. h. 1s there any indication rrom historical records t h a t  sediment  t ranspar t  (inc!uding scour a n d  deposition) can 
aiiect ihe 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes No 

I B Based on the condilions (such as  g~ornorphology. vegelaliue cover a n d  deueloprnen~ o/[he w a l e r s h r d a n d  slrearn 
bed. a n d  bcnih conditionsi, is there a potential for debris a n d  sediment  r ranspor t ( inc1udin~ scour a n d  I 
deposilion) to aifect the 100-year water  surlace elevations a n d o r  conveyance capacity throcgh the 
bridgdculvert? . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . , , . . . . . . . . . . . . . . . . . 0 Yes 0 No 

.. i f the  answer Lo either 1A or 1B is yes: 
A. What is 1h.e estimaied s e d i m e n ~  (bed mareriai)  load? 

Explain rne~hod used to estimate lhc  sediment  t r anspor t  and thc  depth of scour a n d o r  

deposition JVA - S e d I 1 m C V  j f r c f n s  ,oorf  n o  f ~ ~ n g / ' d e r r d  
I 

,n ano  I y s / S .  
/ 

I B. Will sediment accumulale anywhcrc Lhrough Lhc b r i d g c ~ c u l v c r t ? ~  Yes 0 No 1 
If yes, explain the impact on the convcyancc capacity through the  

bridge!culverl? 

I ?.'.<?lain method ofbridge cncroachmenl I 

4. ~ff,Cy!fi~ fhvJ m / C W / O $ , ; ,  . 
811dgelCuluen Form Fotm 7 ?age 5 of 6 



5. FLOOOWAY ANALYSIS (Contad) 

Comments (uplain any unusual sifualionr): I 

Attach analysis. 

8ridqe,Culven Form 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.16: HEC-2 Models & Cross Section Plots for 
East Area Wash 

LITTLE SAN DOMING0 WASH (Wash s) 

G' 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 
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* HEC-2 WATER SURFACE PROFILES * 
* * 

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

* RUN DATE 04MAY92 T I M E  1 5 : 2 5 : 3 1  * 

X X XXXXXXX XXXXX XXXXX 

( X  X X X X X X 

X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X xxxxxxx XXXXX XXXXXXX 

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

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, S U I T E  D * 
* DAVIS,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 
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THIS RUN EXECUTED 04MAY92 15:25:31 
.t************..t*t""******"~**"***t 

HEC-2 UATER SURFACE PROFILES 

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

11 WICKENBURG AOMS: MARICOPA CWNTY - CONTRACT FCOMC 89-79 

T2 BLACK & VEATCH PN 17676: COE & VAN LOO JN 1197-02 

T3 WASH S: LITTLE SAN DOMING0 WASH (UASHS.0) 

J1 ICHECK INQ NINV l O l R  STRT METRIC HVlNS Q USEL FQ 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBU CHNlM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTMll 

NC .04 .04 .03 i 

HASSAYAMPA RIVER FIS CROSS SECTION 41.29 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE UlTH MASH S - LITTLE SAN DOHlNGO WASH, AN EAST TRIBUTARY. 

NON COINCIDENT UlTH 100-YEAR DISCHARGE IN HASSAYAMPA. 

XI 41.29 12 1400.0 2280.0 0.0 0.0 0.0 

GR 1840.0 1000.0 1788.0 1100.0 1784.0 1260.0 1782.0 1400.0 1780.0 1580.0 

GR 1779.0 1720.0 1780.0 2200.0 1780.0 2280.0 1788.0 2310.0 1792.0 2430.0 

GR 1796.0 2490.0 1820.0 2570.0 
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ET 7.1 9.1 71 0 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASEO ON THE COMPUTEO 
WSEL AND THE TOPOGRAPHY. 
AREA UPSTREAM OF T H I S  SECTION TO SECTION 0.518 HAS 

STRUCTURES LOCATED W I T H I N  THE LEFT OVERBANK. 

X1 0.254 25 1000 1035 550 496 496 
GR 1808.0 421. 1800.5 437. 1797.9 459. 1797.9 
GR 1797.9 621. 1797.6 697. 1797.3 753. 1797.2 
GR 1798.2 826. 1797.3 846: 1795.9 864. 1796.5 
GR 1797.0 933. 1799.8 951. 1799.9 962. 1797.2 
GR 1795.3 1000. 1795.4 1003. 1793.8 1023. 1795.0 

NC 0.055 0.055 0.035 .I .3 
ET 7.1 9.1 74 7 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASEO ON THE COMPUTEO 
USEL AN0 THE TOPOGRAPHY. 

X I  0.344 29 959 1018 474 474 474 
CR 1815.4 192. 1814.0 193. 1802.6 217. 1802.8 
GR 1804.3 389. 1805.0 440. 1804.3 528. 1803.9 
GR 1804.4 655. 1806.8 667. 1806.9 677. 1806.0 
GR 1804.3 821. 1802.9 837. 1803.6 859. 1804.6 

1806.2 934. 1804.1 940. 1801.8 959. 1802.1 
1801.1 995. 1800.9 1000. 1800.3 1018. 1828.0 

7.1 9.1 i 775 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

0.427 29 947 1000 438 438 438 
1816.1 233. 1813.0 252. 1810.7 271. 1810.1 
1812.1 388. 1811.2 487. 1812.1 533. 1812.2 
1811.4 611. 1812.3 630. 1812.4 684. 1813.0 
1810.1 825. 1811.3 840. 1812.3 854. 1812.6 
1812.0 925. 1807.9 947. 1807.8 963. 1807.1 
1807.4 1000. 1811.5 1016. 1812.8 1064. 1824.1 

NC 0.055 0.055 0.035 .3 .5 
ET 7.1 9.1 796 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTEO 
USEL AND THE TOPOGRAPHY. 

X I  0.518 39 920 1011 490 420 480 
GR 1832.2 150. 1828.8 161. 1828.0 192. 1825.6 
GR 1819.7 279. 1821.5 329. 1820.5 395. 1819.8 
GR 1819.1 472. 1819.7 531. 1820.3 577. 1820.8 
GR 1819.6 756. 1818.4 794. 1815.0 814. 1816.2 

8 1816.3 848. 1816.3 855. 1816.4 869. 1816.3 
1815.6 920. 1814.2 941. 1814.6 958. 1815.9 
1814.3 996. 1814.4 1000. 1815.0 1011. 1817.1 

GR 1818.8 1067. 1820.8 1097. 1824.1 1116. 1828.2 
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7.1 9.1 685 
ET-DATA USEO TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTEO 
USEL AN0 THE TOPOGRAPHY. 

0.617 49 933 1040 470 595 523 
1836.0 320. 1834.2 335. 1832.8 347. 1832.8 
1829.1 394. 1827.0 435. 1826.0 455. 1826.0 
1826.2 522. 1826.2 535. 1826.5 567. 1827.0 
1825.8 660. 1824.9 703. 1823.8 723. 1822.7 
1822.9 787. 1825.7 796; 1825.6 836. 1825.9 
1822.2 938. 1823.8 964. 1824.3 987. 1824.6 
1823.3 1005. 1822.9 1019. 1822.8 1037. 1824.0 
1825.6 1082. 1825.9 1105. 1825.5 1131. 1825.6 
1822.5 1183. 1823.0 1200. 1825.8 1209. 1826.8 
1829.4 1299. 1831.0 1328. 1837.7 1359. 1840.0 

ET 7.1 9.1 503 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
XI 0.722 59 972 1094 620 450 554 
GR 1860.0 329. 1851.9 333. 1836.6 354. 1837.7 
GR 1839.6 473. 1840.0 489. 1838.9 493. 1832.8 

a 1836.6 522. 1837.5 544. 1836.7 575. 1834.8 
1836.2 608. 1837.1 635. 1838.4 664. 1838.1 

GR 1838.6 749. 1839.1 783. 1836.2 800. 1834.9 
GR 1837.8 866. 1837.6 L' 879. 1835.6 930. 1835.9 
GR 1832.2 972. 1832.7 996. 1832.9 1000. 1833.1 
GR 1833.3 1070. 1833.4 1086. 1833.9 1094. 1834.3 
GR 1834.0 1153. 1833.7 1167. 1833.0 1183. 1834.5 
GR 1832.6 1251. 1830.5 1257. 1833.1 1265. 1833.8 
GR 1830.0 1299. 1830.8 1311. 1833.7 1323. 1832.9 
GR 1833.6 1357. 1833.0 1370. 1833.7 1392. 1840.0 

ET 7.1 9.1 246 
ET-DATA USEO TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTEO 
USEL AN0 THE TOPOGRAPHY. 

XI 0.817 73 962 1043 550 775 502 
GR 1852.0 88. 1845.9 103. 1844.2 122. 1844.6 
GR 1844.7 242. 1842.7 258. 1841.9 278. 1842.6 
GR 1844.5 329. 1844.7 357. 1842.1 376. 1842.5 
GR 1845.2 424. 1845.4 437. 1845.5 481. 1844.4 
GR 1845.5 558. 1844.5 589. 1844.5 626. 1844.5 
GR 1843.6 702. 1844.0 756. 1844.5 777. 1844.6 
GR 1842.5 840. 1841.2 853. 1840.1 864. 1841.3 
GR 1843.6 899. 1844.4 929. 1844.9 947. 1844.7 
GR 1840.2 1000. 1840.1 1019. 1840.7 1030. 1844.9 

C) 
1843.6 1090. 1844.6 1113. 1843.2 1125. 1842.1 
1845.0 1164. 1 U . 2  1200. 1844.3 1226. 1845.5 
1844.1 1303. 1842.5 1308. 1841.5 1316. 1842.6 

GR 1844.0 1349. 1843.5 1361. 1843.2 1386. 1843.8 
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7.1 9.1 509 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASEO ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

0.903 46 1066 1098 335 530 454 
1856.0 35. 1851.8 65. 1849.7 105. 1848.3 
1845.2 176. 1847.0 185. 1849.9 202. 1850.0 
1846.7 270. 1849.5 285. 1850.3 297. 1850.2 
1849.1 405. 1849.8 439. 1848.6 449. 1847.4 
1849.6 484. 1849.0 502. 1847.1 516. 1845.2 
1846.1 610. 1847.0 626. 1847.6 680. 1847.4 
1846.3 815. 1846.0 871. 1846.1 920. 1846.5 
1847.1 1029. 1847.5 1043. 1847.0 1058. 1845.8 
1846.5 1098. 1847.0 1118. 1847.4 1151. 1848.2 
1860.0 1219. 

NC 0.060 0.060 0.035 .3 .5 
ET 7.1 9.1 861 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LlMlTS ARE BASEO ON THE COMPUTED 
USEL AND THE IOPOGRAPHY. 

X1 1.000 36 985 1012 600 420 512 

e 1860.0 749. 1856.6 766. 1858.2 794. 1859.6 
1855.9 870. 1854.3 881. 1853.9 888. 1854.6 

GR 1859.7 922. 1860.3 945. 1860.9 962. 1854.8 
GR 1854.4 1012. 1855.1 C.1031. 1855.1 1065. 1856.1 
GR 1855.1 1121. 1855.5 1150. 1855.1 1176. 1855.5 
GR 1853.9 1210. 1855.4 1219. 1854.4 1229. 1854.8 
GR 1853.0 1280. 1855.5 1288. 1858.0 1303. 1858.7 
CR 1860.1 1338. 

ET 7.1 9.1 897 
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. 

X1 1.096 37 987 1013 482 520 509 
GR 1876.1 892. 1867.9 892. 1862.7 901. 1865.3 
GR 1863.2 948. 1860.3 957. 1860.0 966. 1861.1 
GR 1860.0 1000. 1861.6 1013. 1865.0 1023. 1864.7 
GR 1862.5 1092. 1862.4 1121. 1862.2 1140. 1863.3 
GR 1862.3 1208. 1863.5 1221. 1862.4 1258. 1862.9 
GR 1865.3 1376. 1867.4 1389. 1866.8 1395. 1865.1 
GR 1867.4 1440. 1868.6 1456. 1869.7 1490. 1870.8 
GR 1873.9 1560. 1880.1 1577. 



PAGE 5 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

X1 1.189 22 956 1009 480 535 493 
GR 1876.0 890. 1872.8 900. 1869.7 909. 1869.9 
GR 1868.0 1000. 1869.2 1009. 1869.0 1035. 1869.0 
GR 1869.6 1129. 1869.0 1158. 1868.7 1180. 1869.3 
GR 1869.8 1268. 1869.9 1287. 1873.2 1302. 1872.8 
GR 1867.0 1322. 1880.0 1344. 

ET 7.1 9.1 974 
ET-DATA USED TO SET LIMITS OF E,FFECTlVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOGUPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

XI 1.283 29 984 1021 440 532 496 
GR 1888.0 671. 1884.8 678. 1884.1 702. 1885.2 
GR 1881.8 783. 1881.8 795. 1881.3 811. 1878.9 
CR 1875.5 874. 1875.4 940. 1881.6 973. 1876.4 
GR 1877.7 1000. 1877.7 1021. 1878.0 1041. 1879.8 
GR 1877.0 1128. 1878.0 1139. 1885.4 1157. 1885.7 
CR 1878.4 1181. 1877.6 1194. 1879.0 1206. 1888.2 

ET 9.1 
DIVIDED FLOU AREA, AREA SWTH OF HILL I S  MAIN UASH. 

X1 1.662 27 945 1000 430 450 523 

0 1920. 860. 1916.1 870. 1914.7 877. 1915.2 
1915.1 914. 1912.0 922. 1910.9 945. 1910.2 

GR 1910.9 1000. 1914.0 1009. 1917.1 1036. 1917.2 

GR 1920.0 1118. 1917.8 1168. 1917.1 .1221. 1916.2 
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7.1 9.1 909 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

1.754 32 1151 1179 520 540 491 
1924.2 907. 1920.5 911. 1918.8 923. 1918.8 
1919.3 979. 1919.4 1000. 1919.6 1007. 1923.6 
1920.0 1056. 1920.3 1104. 1921.0 1126. 1920.2 
1918.5 1179. 1918.7 1200. 1918.8 1217. 1920.0 
1921.7 1281. 1920.3 1303. 1918.0 1318. 1919.3 
1924.3 1367. 1922.0 1390. 1918.9 1400. 1917.6 
1921.3 1488. 1923.9 1518. 

7.1 9.1 940 
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. 

1.847 24 981 1012 491 61 0 491 
1940.0 630. 1927.6 661. 1926.7 676. 1924.7 
1927.0 807. 1928.6 882. 1929.1 911. 1930.3 
1926.4 953. 1925.4 981. 1925.7 991. 1925.7 
1925.7 1012. 1927.6 1024. 1928.0 1044. 1929.2 
1931.9 1119. 1932.7 1136. 1932.2 1174. 1932.2 

NC 0.065 0.065 0.035 .3 .5 
ET 9.1 9.1 

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. 
DOWNSTREAM SECTION OF 3 FOOT DROP STRUCTURE. 

X I  1.931 11 987 1018 160 75 100 
GR 1952.0 904. 1945.5 912. 1939.1 939. 1935.3 
GR 1930.0 1000. 1929.4 1004. 1932.5 1018. 1940.6 
GR 1952.2 1058. 

ET 9.1 9.1 
UPSTREAM SECTION OF 3 FOOT DROP STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

X I  1.932 11 987 1018 .I .I .1 
GR 1952.0 904 1945.5 912 1939.1 939 1935.3 
GR 1932.4 1000 1932.4 1004 1932.5 1018 1940.6 
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DOUNSTREAM SECTION OF 2 FWT DROP STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

X I  1.933 11 961 1018 5 5 5 
GR 1952.0 904 1945.5 912 1939.1 939 1935.3 961 
GR 1932.4 1000 1932.4 1004 1932.5 1018 1940.6 1033 
GR 1952.2 1058 

ET 9.1 9.1 
UPSTREAM SECTION OF 2 FOOT DROP STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

XI 1.934 10 938 1069 .I .I .I 
GR 1952.0 904 1949.0 919 1945.5 938 1938.0 962 
GR 1934.0 1000 1934.1 1040.0 1938.1 1044.0 1950.9 1069 

NC 0.065 0.065 0.030 .3 .5 
ET 9.1 

DOWNSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 
XI 1.936 11 938 1068.5 14.5 14.5 
X3 10 
BT -11 912 1952.2 1952.2 931.5 1952.2 
61 962 1952.2 1948.9 963.3 1952.2 
BT 1038.7 1952.2 1948.9 1038.8 1952.2 

1068.5 1952.2 1948.9 1069 1952.2 

i b  1952.2 912 1948.9' 931.5 1945.5 938 
1934.1 1000 1934.18 1038.7 1938.1 1038.8 

GR 1952.2 1069 
i 

ET 9.1 
UPSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 

X I  1.939 11 938 1068.5 14.7 14.7 
X2 0 0 0 0 0 0 
X3 10 
BT -11 912 1952.2 1952.2 931.5 1952.2 
BT 962 1952.2 1948.9 963.3 1952.2 
BT 1038.7 1952.2 1948.9 1038.8 1952.2 
BT 1068.5 1952.2 1948.9 1069 1952.2 
GR 1952.2 912 1948.9 931.5 1945.5 938 
GR 1934.2 1000 1934.59 1038.7 1938.1 1038.8 
GR 1952.2 1069 



PAGE 8 

ET 9.1 9.1 
OOUNSTREAM SECTION OF 8.9 FWT DROP STRUCTURE AT THE 
WTLET OF A 4 - 10' x 8' CONC. BOX CULVERT. 

X I  2.053 16 998 1030 380 380 380 
GR 1974.3 837. 1972.4 847. 1973.3 862. 1975.2 
GR 1970.4 917. 1965.8 934. 1958.2 949. 1953.7 
GR 1941.0 998. 1940.98 1000. 1940.98 1030 1954.8 
GR 1972.0 1127. 

ET 9.1 9.1 
UPSTREAM SECTION OF 8.9 FOOT DROP STRUCTURE AT THE 

WTLET OF A 4 - 10' x 8' CONC. BOX CULVERT. 
X I  2.054 15 970 1030 .1 .I .I 
GR 1974.3 837 1972.4 847 1973.3 862 1975.2 
GR 1970.4 917 1965.8 934 1958.2 949 1954.8 
GR 1949.8 1000 1949.8 1030 1954.8 1031.1 1958.6 

NC 0.065 0.065 0.030 .6 .8 
ET 9.1 

DOWNSTREAM SECTION TO S.R. 93(U.S. HUY. 60-89) 
4 - 10' X 8' X 217' CONC. BOX CULVERTS U/HEADUALLS - 30 OEG SKEU 

X1 2.056 13 978.6 1021.3 12 12 12 
10 

1975.8 0 1957.9 
906 1973.1 915 1971.0 945 1968.7 

978.5 1949.88 978.6 1949.88 1000 1949.88 
GR 1965.6 1028 1967.6 1069 1972.0 1127 

i 

SB 1.25 1.80 3.0 0 42.7 2.7 298.4 
ET 9.1 

UPSTREAM SECTION OF 4 - 10' X 8' CONC. BOX CULVERT. 
X I  2.097 25 978.6 1021.3 217 217 217 
X2 0 0 1 1959.53 1977.0 0 0 
X3 10 
BT -15 908 1980.9 931 1980.8 
BT 978.6 1980.8 1000 1980.6 
BT 1021.3 1980.4 1021.4 1980.4 
BT 1063 1980.0 1095 1979.7 
BT 1353 1977.6 1488 1977.0 
GR 1980.9 908. 1978.3 931. 1959.53 978.5 1951.53 
GR 1951.5 1002. 1951.53 1021.3 1959.53 1021.4 1960.4 
GR 1967.5 1085. 1964.6 1096. 1954.1 1133. 1953.8 
GR 1953.5 1322. 1953.8 1363. 1959.4 1381. 1963.1 
GR 1968.2 1457. 1972.8 1473. 1977.0 1490. 1978.8 
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ET 7.1 9.1 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 
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OOUNSTREAH SECTION OF 4'+/- DROP STRUCTURE AT OUTLET 
OF 4 - 10' x 8' CONC. BOX CULVERT. 

XI 2.945 18 979 1022 310 235 271 
GR 2022.4 778. 2023.3 822. 2022.9 851. 2021.5 
GR 2014.6 903. 2012.8 919. 2008.8 938. 2005.5 
GR 2001.7 1000. 2002.25 1022. 2002.7 1040. 2006.7 
GR 2006.7 1185. 2007.1 1203. 2012.2 1214. 

NC 0.065 0.065 0.025 .6 .8 
ET 9.1 

UPSTREAM SECTION OF 4' +/- DROP STRUCTURE. 
DOWNSTREAM SECTION TO HUY 74 
4 - 10' X 8' X 108' CONC. BOX ~ U L V E R T  U/ HEAOUALLS - 30 DEG SKEU 

X I  2.946 20 978.8 1021.2 .9 .9 .9 
X3 10 
GR 2022.4 778 2023.3 822 2022.9 85 1 2021.5 
GR 2020.0 887 2014.6 903 2014.0 919 2013.8 
GR 2013.1 978.7 2005.11 978.8 2005.11 1000 2005.11 
GR 2014.0 1061. 2016.0 1100 2017.0 1185 2018.0 

SB 1.25 1.80 3. 
ET 9.1 

UPSTREAM SECTION OF 4 - 
X I  2.966 18 978.8 

10' x 8' CONC.BOX CULVERT. 
1021.2 108.1 108.1 108.1 

2015.8 2021.9 0 0 

NC 0.055 0.065 0.035 .3 .5 
ET 7.1 9.1 953 

ET-DATA USED TO SET LIMITS OF EFFECTIVE ?LOU AREA AT CURRENT 
SECTION: THEREFORE, FLDODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

XI  2.970 20 989 1024 11 50 32 
GR 2024.0 816. 2020.7 841. 2019.4 866. 2018.1 
GR 2013.5 918. 2012.8 953. 2007.7 967. 2007.7 
GR 2007.7 1000. 2007.9 1024. 2012.9 1042. 2017.2 
GR 2011.8 1079. 2012.8 1117. 2012.5 1159. 2011.5 
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SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

X I  3.019 18 984 1011 250 240 260 
GR 2028.2 904: 2028.1 927. 2025.4 946. 2010.4 
GR 2010.3 1000. 2010.5 1011. 2012.3 1027. 2016.6 
GR 2019.1 1092. 2019.9 1131. 2018.7 1154. 2015.9 
GR 2022.5 1199. 2024.1 1231. 2024.1 1270. 
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QT 2 3403 3403 

ET 7.1 9.1 246 

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

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

USEL AND THE TOPOGRAPHY. 

X I  -0.817 73 962 1043 550 775 502 
CR 1852.0 88. 1845.9 103. 1844.2 122. 1844.6 
GR 1844.7 242. 1842.7 258. 1841.9 278. 1842.6 

GR 1844.5 329. 1844.7 357. 1842.1 376. 1842.5 
424. 1845.4 437. 1845.5 481. 1844.4 

1845.5 ii Z:: 558. 1844.5 589. 1844.5 626. 1844.5 
702. 1844.0 756. 1844.5 777. 1844.6 

GR 1842.5 840. 1841.2 853. 1840.1 864. 1841.3 
GR 1843.6 899. 1844.4 C' 929. 1844.9 947. 1844.7 
GR 1840.2 1000. 1840.1 1019. 1840.7 1030. 1844.9 
GR 1843.6 1090. 1844.6 1113. 1843.2 1125. 1842.1 
GR 1845.0 1164. 1844.2 1200. 1844.3 1226. 1845.5 
GR 1844.1 1303. 1842.5 1308. 1841.5 1316. 1842.6 
GR 1844.0 1349. 1843.5 1361. 1843.2 1386. 1843.8 
GR 1841.2 1445. 1841.6 1454. 1842.9 1472. 1842.4 

GR 1840.4 1510. 1842.0 1520. 1848.1 1539. 

2 420 420 
0.055 0.065 0.035 .I .3 

7.1 9.1 145 
ET-DATA USED TO SET L I M I T S  O F  EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AN0 THE TOPOGRAPHY. 

0.06 46 163 185 270 360 320 
1856.0 35. 1851.8 65. 1849.7 105. 1848.3 
1845.2 176. 1847.0 185. 1849.9 202. 1850.0 
1846.7 270. 1849.5 285. 1850.3 297. 1850.2 
1849.1 405. 1849.8 439. 1848.6 449. 1847.4 
1849.6 484. 1849.0 502. 1847.1 516. 1845.2 
1846.1 610. 1847.0 626. 1847.6 680. 1847.4 
1846.3 815. 1846.0 871. 1846.1 920. 1846.5 
1847.1 1029. 1847.5 1043. 1847.0 1058. 1845.8 
1846.5 1098. 1847.0 1118. 1847.4 1151. 1848.2 
1860.0 1219. 
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9.1 164 258 

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. 

X1 0.11 11 195 208 240 440 280 

GR 1868.0 60. 1864.0 75. 1860.0 93. 1856.0 130. 1852.0 195. 
GR 1851.3 200. 1852.0 208. 1856.0 315. 1860.0 338. 1864.0 342. 

GR 1868.0 350. 



SE'CNO DEPTH CWSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB 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  I D C  ICONT CORAR TOPWID ENDST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

'SECNO 41.290 
HASSAYAMPA RIVER F I S  CROSS SECT,ION 41.29 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE WlTH WASH S - L I T T L E  SAN DOHINGO UASH, AN EAST TRIBUTARY. 

NON COINCIDENT WlTH 100-YEAR DISCHARGE I N  HASSAYAMPA. 

41.290 1.66 1780.66 1780.45 1785.14 1780.95 .29 .OO .OO 1782.00 
3403.0 .O 3401.8 1.2 .O 793.7 .8 .O .O 1780.00 

.OD .OO 4.29 1.46 .OOO ,030 .040 .OOO 1779.00 1520.36 
.007063 0. 0. 0. 0 17 7 .OO 762.13 2282.49 

FLOU DISTRIBUTION FOR SECNO= 41.29 CWSEL- 1780.66 

STA- 1520. 2280. 2282. 
PER P= 100.0 .O 

AREA= 793.7 .8 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 956.0 1160.0 TYPE= 1 TARGET= 204.000 
.I02 5.68 1786.18 1786.18 .OO 1787.37 1.19 3.93 .27 1782.70 

3403.0 2087.7 1133.5 181.8 412.0 84.5 42.8 6.4 5.1 1782.00 
.01 5.07 13.42 4.24 .065 .035 ,065 .OOO 1780.50 956.39 

.013073 200. 500. 900. 0 26 0 .OO 202.76 1159.15 

FLOW DISTRIBUTION FOR SECNO= .10 CUSEL- 1786.18 

STA= 956. 961. 1000. 1013. 1032. 1066. 1092. 1112. 1130. 1143. 1159. 
PER a= .4 15.5 5.6 5.7 11.4 11.6 11.1 33.3 4.9 .4 

AREA= 4.8 104.4 36.7 43.3 82.5 74.8 65.5 84.5 34.1 8.7 
VEL= 2.5 5.0 5.2 4.5 4.7 5.3 5.8 13.4 4.9 1.7 

DEPTH= 1 .O 2.7 2.8 2.3 2.4 2.9 3.3 4.7 2.6 .5 



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 TOPUIO ENDS1 

CCHV- . I00 CEHV= ,300 
'SECNO .I60 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.I60 4.86 1791.56 1791.56 .OO 1793.01 1.45 3.30 .08 1786.70 
3403.0 187.6 2517.5 6 9 8 . 0 ,  45.0 228.9 177.4 9.9 6.4 1787.50 

.02 4.17 11.00 3.93 .060 .035 .060 .OOO 1786.70 948.46 
.OD9064 306. 306. 306. 0 15 0 .OO 161.13 1109.59 

FLOW OlSTRlBUTlON FOR SECNO= . I6  CWSEL- 1791.56 

STA= 948. 967. 1018. 1029. 1066. 1105. 1110. 
PER Q= 5.5 74.0 5.7 9.9 4.8 .I 

AREA= 45.0 228.9 36.9 83.5 54.8 2.2 

VEL- 4.2 11.0 5.3 4.1 3.0 1.4 

DEPTH= 2.4 4.5 3.4 2.3 1.4 .5 

CCHV= .I00 CEHV= .300 
CNO .254 

3265 DIVIDED FLOU 
*' 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 710.0 1042.0 TYPE- 1 TARGET= 332.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 
AREA UPSTREAM OF THIS SECTION TO SECTION 0.518 HAS 
STRUCTURES LOCATED W I T H I N  THE LEFT OVERBANK. 

.254 4.78 1798.58 1798.58 .OO 1799.39 .81 4.58 .06 1795.30 
3403.0 1969.2 1391.7 42.0 449.6 139.5 11.2 16.2 9.3 1795.00 

.05 4.38 9.98 3.74 .050 .035 .050 ,000 1793.80 710.00 
.008784 550. 496. 496. 0 6 0 .OO 309.51 1041.28 



SEtNO DEPTH CUSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TUA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

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

FLOW DISTRIBUTION FOR SECNO= .25 CUSEL= 1798.58 

STA= 710. 753. 802. 864. 882. 908. 933. 979. 1000. 1035. 1041 
PER a= 4.5 6.5 7.2 6.3 7.8 6.1 5.1 14.4 40.9 1.2 
AREA= 50.1 65.2 72.2 42.9 56.7 48.3 39.1 75.2 139.5 11.2 
VEL- 3.0 3.4 3.4 5 .,O 4.7 4.3 4.5 6.5 10.0 3.7 

DEPTH= 1.2 1.3 1.2 2.4 2.2 1.9 .8 3.6 4.0 1.8 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 747.0 1023.0 TYPE= 1 TARGET= 276.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASEO ON THE COMPUTED 

0 .344 
USEL AN0 THE TOPOGRAPHY. 

5.45 1805.75 1805.75 .OO 1806.90 1.15 3.79 . I 0  1801.80 
3403.0 819.8 2537.0 46.2 241.7 260.2 13.4 22.3 12.4 1800.30 

.06 3.39 9.75 3.45 .055 .035 .055 .OOO 1800.30 747.26 
.007294 474. 474. 474. 0 8 0 .OO 265.37 1022.92 

FLOW DISTRIBUTION FOR SECNO= .34 CUSEL= 1805.75 

STA= 747. 772. 821. 837. 859. 872. 922. 940. 959. 1018. 1023. 
PER a= .O 2.3 3.9 6.9 2.0 1.7 .2 7.1 74.6 1.4 
AREA= 1.9 39.2 34.4 55.0 21.4 32.5 4.1 53.2 260.2 13.4 

VEL= .4 2.0 3.8 4.2 3.2 1.7 1.9 4.6 9.7 3.4 
DEPTH= .I .8 2.1 2.5 1.6 .6 .2 2.8 4.4 2.7 

*SECNO .427 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 775.0 1057.0 TYPE= 1 TARGET= 282.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASEO ON THE CDMPUTED 



4 2 7  

USEL AND THE TOPOGRAPHY. 

5.50 1812.60 1812.60 .OO 1813.81 1.21 2.93 .02 ,1807.90 

FLOU DISTRIBUTION FOR SECNO= .43 CUSEL= 1812.60 

STA= 775. 808. 825. 840. 854. 879. 886. 925. 947. 1000. 1016. 1057. 
PER a= .6 2.6 2.7 .6 .1 .O .9 6.9 78.1 6.6 .9 

AREA= 15.0 29.0 28.5 ll.,2 3.8 1.8 21.6 58.4 269.9 50.4 22.5 
VEL- 1.3 3.0 3.2 1 .8 .6 .8 1.4 4.0 9.8 4.5 1.4 

DEPTH; .5 1.7 1.9 .8 .2 .3 .6 2.7 5.1 3.2 .6 

CCHV- .300 CEHV- .500 
*SECNO .518 

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= 796.0 1057.0 TYPE= 1 TARGET= 261.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

,518 3.71 1817.91 1817.91 .OO 1818.93 1.02 3.74 .06 1815.60 

3403.0 692.3 2556.1 154.6 184.7 280.5 0 .09 
47.3 33.0 18.1 1815.00 

3.75 9.11 3.27 .055 .035 .055 .OOO 1814.20 796.86 
.010308 490. 480. 420. 0 19 0 .OO 259.19 1056.05 

i 

FLOU DISTRIBUTION FOR SECNO= .52 CUSEL- 1817.91 

STA= 797. 835. 869. 888. 920. 1011. 1025. 1056. 

PER P= 9.4 4.7 3.2 3.0 75.1 3.2 1.4 
AREA. 73.6 46.7 29.7 34.7 280.5 26.1 21.2 

VEL= 4.4 3.5 3.7 2.9 9.1 4.1 2.2 

DEPTH= I .9 1.4 1.6 1.1 3.1 1.9 .7  

3265 D I V I D E D  FLOU 

3470 ENCROACHMENT STATIONS= 685.0 1208.0 TYPE= 1 TARGET= 523.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, F L W D P L A I N  L I M I T S  ARE BASED ON THE COMPUTED 
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6 1 7  
USEL AND THE TOPOGRAPHY. 

3.06 1825.26 1825.23 .OO 1826.18 .92 7.23 .O1 ,1825.90 

FLOW DISTRIBUTION FOR SECNO= .62 CWSEL= 1825.26 

STA= 686. 703. 723. 746. 764. 787. 795. 1040. 1046. 1171. 1183. 1200. 1207. 
PER 0= .I 1.9 8.3 11.4 13.7 1.1 50.4 .3 .8 3.7 7.5 .8 

AREA- 3.1 18.2 46.2 50.6 62.3 8.9 192.3 4.0 11.4 24.1 42.7 8.2 
VEL- 1.2 3.6 6.1 7 .'7 7.5 4.2 8.9 2.4 2.4 5.2 6.0 3.4 

DEPTH= .2 .9 2.0 2.8 2.7 1.2 1.8 .6 .I 2.0 2.5 1.1 

3265 D I V I D E D  FLOU 

3470 ENCROACHMENT STATIONS. 503.0 1401.0 TYPE= 1 TARGET= 898.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

.722 4.60 1834.60 1834.30 .OO 1835.14 .54 8.93 .04 1832.20 

340?' 

83.3 1566.0 1753.7 25.6 214.1 406.6 45.5 25.5 1833.90 
3.25 7.32 4.31 .055 .035 .065 .OOO 1830.00 504.27 

.014037 620. 554. 450. 5 14 0 .OO 435.24 1400.61 
i 

FLOU DISTRIBUTION FOR SECNO= .72 CUSEL= 1834.60 

STA= 504. 972. 1094. 1183. 1251. 1265. 1287. 1299. 1311. 1323. 1349. 1370. 1401. 
PER Q= 2.4 46.0 3.3 4.6 6.4 3.5 8.2 10.4 3.9 4.9 3.6 2.7 

AREA= 25.6 214.1 45.8 57.5 40.8 33.2 43.9 50.5 28.3 42.3 33.0 31.5 
VEL= 3.3 7.3 2.4 2.7 5.3 3.6 6.4 7.0 4.7 3.9 3.7 3.0 

DEPTH= .I 1.8 .5 .8 2.9 1.5 3.7 4.2 2.4 1.6 1.6 1.0 

'SECNO .817 

3265 D I V I D E D  FLOU 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 246.0 1139.0 TYPE= 1 TARGET= 893.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 
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SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

3 1 7  4.13 1844.13 1844.13 .OO 1844.89 .76 6.58 .07 1844.70 

3403.0 1305.6 2029.1 68.3 364.6 236.5 36.8 54.5 32.1 1844.90 
. I6  3.58 8.58 1.86 .055 .035 .065 .OOO 1840.00 246.56 

.009216 550. 502. 775. 0 11 0 .OO 493.00 1138.18 

FLOW DlSTRlBUTlON FOR SECNO= .82 CWSEL= 1844.13 

STA= 247. 278. 292. 376. 413. 840. 853. 864. 872. 919. 1043. 1138. 
PER a= 4.7 3.1 3.6 5 .,7 3.2 3.9 6.7 4.7 2.9 59.6 2.0 

AREA= 44.8 26.3 45.3 55.7 61.4 29.6 38.3 27.4 35.9 236.5 36.8 

VEL= 3.5 3.9 2.7 3.5 1.8 4.5 5.9 5.9 2.8 8.6 1.9 

DEPTH- 1.4 1.9 .5 1.5 .I 2.3 3.5 3.4 .8 3.1 .4 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS- 509.0 1165.0 TYPE= 1 TARGET= 656.000 
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. 

2.82 1848.02 1847.53 .OO 1848.25 .23 3.31 .05 1845.80 
3403.0 2873.3 415.7 114.0 825.8 -903 66.6 56.7 61.3 37.0 1846.50 

. I9  3.48 6.24 2.01 .055 .035 .065 .OOO 1845.20 509.23 
.008124 335. 454. 5<0. 3 11 0 .OO 655.68 1164.91 

FLOW DlSTRlBUTlON FOR SECNO= .90 CWSEL= 1848.02 

STA= 509. 533. 577. 610. 680. 815. 871. 920. 944. 1000. 1029. 1066. 1098. 
PER Q= 3.6 16.2 8.9 4.4 10.9 11.4 10.8 4.2 8.5 3.1 2.5 12.2 

AREA= 34.9 117.4 73.2 62.3 136.6 104.6 96.5 41.2 87.8 36.8 34.5 66.6 

VEL- 3.5 4.7 4.1 2.4 2.7 3.7 3.8 3.5 3.3 2.9 2.5 6.2 

DEPTH= 1.5 2.7 2.2 .9 1.0 1.9 2.0 1.7 1.6 1.3 .9 2.1 

STA= 1098. 1151. 1165. 
PER Q= 3.2 .1 

AREA= 52.4 4.3 

VEL= 2.1 .9 

DEPTH- 1.0 .3 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q PLOB 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 I D C  ICONT CORAR TOPWID ENDST 

'SECNO 1.000 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 861.0 1294.0 TYPE= 1 TARGET= 433.000 
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. 

1 .OOO 3.46 1856.46 1856.46 .OO 1857.24 .77 7.07 .27 1854.80 

3403.0 382.2 625.7 2395.1 64.6 55.4 424.1 70.4 43.2 1854.40 

.21 5.91 11.30 5.65 ,060 .035 ,060 ,000 1853.00 861.30 
.027216 600. 512. 420. 0 11 0 .OO 355.34 1293.77 

OW DlSTRlBUTlON FOR SECNO= 1.00 CUSEL- 1856.46 

STA= 861. 888. 898. $65. 1012. 1031. 1065. 1103. 1121. 1150. 1176. 1200. 1210. 
PER Q= 5.8 4.5 .9 18.4 5.6 6.8 4.5 4.8 4.5 4.0 4.6 5.2 
AREA= 34.0 22.1 8.6 55.4 32.5 46.3 37.7 29.0 33.7 30.2 31.5 24.1 

VEL= 5.8 6.9 3.6 11.3 5.8 5.0 4.1 5.6 4.5 4.5 4.9 7.3 

DEPTH= 1.3 2.2 .I 2.1 1.7 1.4 1 .0 1.6 1.2 1.2 1.3 2.4 

STA= 1210. 1229. 1253. 1270. 1280. 1288. 1294. 

PER a= 5.4 8.1 6.3 6.9 3.5 .2 

AREA= 31.9 44.7 33.3 28.6 17.7 2.8 

VEL= 5.8 6.2 6.4 8.2 6.7 2.5 

DEPTH= 1.7 1.9 2.0 2.9 2.2 .5 

3265 DIVIDED FLOU 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.64 
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SEN0 DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB acH  ROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS= 897.0 1351.0 TYPE= 1 TARGET= 454.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLmPLAIN LIMITS ARE BASED ON THE COMPUTEO 
USEL AND THE TOPOGRAPHY. 

1.096 4.44 1864.44 1864.40 , .OO 1865.20 .75 7.96 .O1 1860.40 
3403.0 882.6 1085.7 1434.6 158.7 102.4 431.2 77.7 47.6 1861.60 

.24 5.56 10.61 3.33 .060 .035 .060 .OOO 1860.00 897.99 
.010095 482. 509. 520. 3 11 0 .OO 391.63 1350.76 

FLOU DISTRIBUTION FOR SECNO= 1.10 CUSEL= 1864.44 

STA= 898. 957. 966. 979. 987. 1013. 1092. 1121. 1140. 1164. 1199. 1221. 1258. 
PER a= 4.2 7.4 9.1 5.1 31.9 4.9 6.7 4.9 4.2 3.2 3.4 5.2 
AREA= 40.1 38.6 50.5 29.5 102.4 55.7 57.6 40.6 40.5 39.8 34.7 55.0 
VEL= 3.6 6.6 6.1 5.9 10.6 3.0 3.9 4.1 3.5 2.7 3.4 3.2 

DEPTH= .7 4.3 3.9 3.7 3.9 .7 2.0 2.1 1.7 1.1 1.6 1.5 

3470 ENCROACHMENT STATIONS; 905.0 1292.0 TYPE= 1 TARGET- 387.000 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTEO 
USEL AND THE TOPOGRAPHY. 

1.189 3.91 1870.81 1870.80 .OO 1871.49 .68 6.27 .02 1868.70 
3299.0 212.9 1213.0 1873.1 59.9 128.2 443.3 85.6 52.2 1869.20 

.26 3.56 9.46 4.22 .060 .035 .060 .OOO 1866.90 905.77 
.015314 480. 493. 535. 3 10 0 .OO 385.37 1291.14 

FLOU DISTRIBUTION FOR SECNO- 1.19 CUSEL= 1870.81 

STA= 906. 956. 1009. 1035. 1077. 1110. 1158. 1180. 1214. 1244. 1268. 1291 
PER P= 6.5 36.8 5.9 10.5 6.1 7.8 6.3 8.5 6.2 3.7 1.8 

AREA= 59.9 128.2 44.5 76.1 49.9 66.9 43.2 61.6 48.4 32.7 20.2 

VEL= 3.6 9.5 4.4 4.6 4.0 3.8 4.8 4.6 4.2 3.8 2.9 
DEPTH- 1.2 2.4 1.7 1 .8 1.5 1.4 2.0 1 .8 1.6 1.4 .9 



SECNO DEPTH CWSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCRDACHMENT STATIONS= 974.0 1146.0 TYPE= 1 TARGET= 172.000 
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. 

1.283 5.37 1880.77 1880.77 .OO 1882.06 1.30 8.17 .31 1876.40 
3299.0 101.3 1461.5 1736.3 20.2 121.3 293.7 91.9 55.5 1877.70 

.28 5.02 12.05 5.91 .060 .035 .060 ,000 1875.40 974.76 
.016571 440. 496. 532. 0 14 0 .OD 170.97 1145.73 

FLOW OISTRIBUTION FOR SECNO= 1.28 CUSEL- 1880.77 

= 975. 984. 1021. 1041. 1049. 1097. 1128. 1139. 1146. 
PER 0- @ 3.1 44.3 11.5 2.2 10.9 19.4 7.6 1.1 
AREA= 20.2 121.3 58.4 14.9 80.1 95.1 35.9 9.3 
VEL= 5.0 12.0 6.5 " 4.8 4.5 6.7 7.0 3.8 

DEPTH= 2.2 3.3 2.9 1.9 1.7 3.1 3.3 1.4 

*SECNO 1.375 
7185 UlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.375 3.59 1888.89 1888.89 .OO 1890.04 1.15 6.34 .04 1886.00 
3299.0 722.4 2233.9 342.8 188.7 222.5 70.7 96.7 57.5 .1885.70 

.29 3.83 10.04 4.85 .060 .035 ,060 ,000 1885.30 853.21 
.011057 350. 485. 500. 0 14 0 .OO 206.59 1059.81 

FLOW OlSTRlBUTlON FOR SECNO= 1.38 CWSEL. 1888.89 

STA= 853. 863. 893. 921. 944. 953. 964. 1030. 1052. 1060. 
PER Q= 1.5 9.4 4.0 2.8 1.2 3.1 67.7 9.6 .8 
AREA= 14.6 68.6 40.3 29.6 12.0 23.5 222.5 61.3 9.3 
VEL= 3.3 4.5 3.3 3.1 3.2 4.3 10.0 5.2 2.8 

DEPTH= 1.5 2.3 1.4 1.3 1.3 2.1 3.4 2.8 1.2 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

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 I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

*SECNO 1.470 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.470 4.96 1898.46 1898.46 .OO 1899.79 1.33 6.33 .09 1893.50 

3299.0 629.6 1435.4 1234.0 111.5 113.0 246.5 103:3 60.1 1894.00 

.31 5.64 12.70 5.01 .060 .035 .060 .OOO 1893.50 878.66 
.011335 805. 502. 508. 0 14 0 .OO 164.25 1042.91 

FLOW DISTRIBUTION FOR SECNO= 1.47 CUSEL= 1898.46 

STA= 879. 886. 901. 918. 942. 950. 972. 981. 1000. 1010. 1038. 1043. 
PER a= .7 5.6 12.8 43.5 4.8 8.1 3.7 9.8 5.1 ' 5.7 .1 

AREA= 8.3 37.6 65.6 113.0 27.3 55.2 23.9 58.1 30.6 49.3 2.1 
VEL= 2.8 4.9 6.5 12.7 5.8 4.9 5.1 5.6 5.5 3.8 1.5 

DEPTH= 1.1 2.5 3.9 4.7 3.4 2.5 2.7 3.1 3.1 1.8 .4 

1 HV CHANGED MORE THAN HVlNS 

1.563 3.35 1905.15 1904.55 .OO 1905.51 .36 5.43 .29 1904.00 

FLOW DISTRIBUTION FOR SECNO= 1.56 CUSEL= 1905.15 

STA= 648. 692. 707. 723. 770. 785. 809. 833. 873. 911. 949. 966. 977. 

PER Q= 11.8 9.0 8.2 17.2 4.1 5.0 4.3 5.3 6.5 12.5 3.2 1.5 
AREA= 85.0 49.6 48.1 115.5 30.9 42.2 38.6 53.1 59.1 87.7 28.2 14.9 

VEL= 4.6 6.0 5.6 4.9 4.4 3.9 3.7 3.3 3.6 4.7 3.8 3.3 
DEPTH= 1.9 3.3 3.0 2.5 2.1 1.8 1.6 1.3 1.6 2.3 1.7 1.4 

STA= 977. 1006. 1010. 
PER P= 10.8 .4 

AREA= 52.1 4.8 
VEL- 6.8 2.7 

DEPTH= 1.8 1.1 
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SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 
QLOB RCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 

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

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DIVIDED FLOW AREA, AREA SWTH OF HILL I S  MAIN UASH. 
1.662 4.53 1914.73 1914.73 .OO 1916.52 1.79 5.29 .72 1910.90 

3299.0 451.2 2749.9 97.9 85.2 238.4 29.6 115.1 65.4 1910.90 
.35 5.30 11.54 3.31 .060 .035 .060 .OOO 1910.20 876.83 

.010470 430. 523. 450. 0 11 0 .OO 122.52 1359.78 

FLOW DISTRIBUTION FOR SECNO= 1.66 CUSEL= 1914.73 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 909.0 1350.0 TYPE= 1 TARGET= 441 .OOO 

ET-DATA USED TO SETLIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.754 4.11 1921.51 1921.09 .OO 1921.98 .48 5.07 .39 1920.20 
3299.0 1295.0 783.3 1220.6 344.8 88.5 288.8 121.5 68.4 1918.50 

.38 3.76 8.85 4.23 .060 ,035 .060 .OOO 1917.40 909.91 
.009509 520. 491. 540. 4 15 0 .OO 377.11 1349.57 



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

Q QLOB QCH PROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPUID ENDST 

FLOU DISTRIBUTION FOR SECNO= 1.75 CUSEL- 1921.51 

STA= 910. 939. 958. 979. 1000. 1104. 1151. 1179. 1200. 1217. 1246. 1318. 1334. 
PER Q= 8.6 7.3 6.9 5.5 8.1 2.8 23.7 9.1 6.7 7.3 5.8 6.7 
AREA- 66.1 51.4 51.6 45.3 88.9 41.5 88.5 61.0 46.9 61.1 56.9 45.7 
VEL= 4.3 4.7 4.4 4p0 3.0 2.2 8.8 4.9 4.7 4.0 3.3 4.9 

DEPTH= 2.3 2.7 2.5 2.2 .9 .9 3.2 2.9 2.8 2.1 .8 2.9 

STA= 1334. 1350. 
PER P= 1.3 
AREA= 17.2 
VEL= 2.6 

DEPTH- 1.1 

3301 HV CHANGED MORE THAN HVlNS 

MINIMUM SPECIFIC ENERGY 
20 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 940.0 1100.0 TYPE- 1 TARGET= 160.000 
ET-DATA USED TO SET LIHI~S OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.847 5.55 1930.25 1930.25 .OO 1931.69 1.44 5.30 .48 1925.40 
3299.0 927.7 1733.8 637.5 146.4 142.5 144.3 128.6 71.7 1925.70 

.39 6.34 12.17 4.42 .060 .035 .060 .OOO 1924.70 940.17 
.010749 491. 491. 610. 0 11 0 .OO 159.39 1099.57 

FLOW DISTRIBUTION FOR SECNO= 1.85 CUSEL; 1930.25 

STA= 940. 953. 981. 1012. 1024. 1044. 1064. 1099. 
PER Q= 2.9 25.2 52.6 7.8 6.9 3.6 1.0 
AREA= 24.7 121.7 142.5 43.2 49.0 33.0 19.2 

VEL- 3.9 6.8 12.2 6.0 4.7 3.6 1.7 

DEPTH; 1.9 4.3 4.6 3.6 2.4 1.6 .5 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL T WA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.912 6.47 1934.67 1934.67 .OO 1937.33 2.66 3.70 .61 1928.40 
3299.0 28.9 2510.9 759.2 10.0 172.0 121.7 131.7 72.7 1928.30 

.40 2.89 14.60 6.24 .065 .035 .065 .OOO 1928.20 969.81 
.010018 425. 343. 350. 0 8 0 .DO 60.38 1030.19 

FLOU DISTRIBUTION FOR SECNO- 1.91 CUSEL= 1934.67 

STA= 970. 973. 1000. 1018. 1030. 
PER a= .9 76.1 20.1 2.9 
AREA= 10.0 172.0 95.7 26.0 

VEL= 2.9 14.6 6.9 3.6 
DEPTH= 3.1 6.4 5.3 2.1 

3 CEHV .,DO 
*SECNO 1.931 
7185 MINIMUM SPECIFIC ENERGY I 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1028.0 TYPE= 1 TARGET= 80.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 
DOUNSTREAM SECTION OF 3 FWT DROP STRUCTURE. 

1.931 8.07 1937.47 1937.47 .OO 1939.83 2.35 .92 .09 1932.40 
3299.0 489.4 2729.5 80.2 107.8 203.9 22.9 132.4 72.8 1932.50 

.40 4.54 13.39 3.50 .065 .035 .065 .OD0 1929.40 948.43 
.@.I8278 160. 100. 75. 0 11 0 .OO 78.77 1027.20 

FLOW DISTRIBUTION FOR SECNO- 1.93 CUSEL= 1937.47 

STA= 948. 961. 987. 1018. 1027. 
PER P= .9 13.9 82.7 2.4 

AREA= 13.6 94.1 203.9 22.9 
E L =  2.2 4.9 13.4 3.5 

DEPTH- 1.1 3.6 6.6 2.5 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB QCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'SECNO 1.932 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 942.0 1029.0 TYPE- 1 TARGET= 87.000 
UPSTREAM SECTION OF 3 FOOT DROY STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

1.932 6.01 1938.41 1938.41 .OO 1940.58 2.17 .OO .06 1933.00 
3299.0 727.1 2436.1 135.7 138.6 181.6 32.3 132.4 72.8 1932.50 

.40 5.25 13.41 4.20 , .065 .035 .065 .OD0 1932.40 943.01 
.OD9456 0. 0. 0. 0 15 0 .OO 85.92 1028.94 

FLOU DISTRIBUTION FOR SECNO- 1.93 CUSEL= 1938.41 

STA- 943. 961. 987. 1018. 1029. 
PER Q= 2.5 19.5 73.8 4.1 
AREA= 27.9 110.7 181.6 32.3 

'SECNO 1.933 
I 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.95 

3470 ENCROACHMENT STATIONS= 933.0 1033.0 TYPE= 1 TARGET- 100.000 

OOUNSTREAM SECTION OF 2 FWT DROP STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

1.933 7.76 1940.16 1937.88 .OO 1941.00 .84 .02 .40 1935.30 
3299.0 153.5 3006.0 139.5 67.5 392.2 54.3 132.5 72.8 1932.50 

.40 2.28 7.67 2.57 .065 .035 .065 ,000 1932.40 934.53 
.On2497 5. 5. 5. 5 11 0 .OO 97.65 1032.18 

FLOW DISTRIBUTION FOR SECNO= 1.93 CUSEL= 1940.16 

STA= 935. 939. 961. 1018. 1032. 
PER P= .I 4.6 91.1 4.2 
AREA= 2.4 65.1 392.2 54.3 

VEL= .7 2.3 7.7 2.6 



SECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

Q  LOB PCH PRO8 ALOB ACH AROB VO L TWA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUIO ENDS1 

3470 ENCROACHMENT STATIONS= 954.0 1049.0 TYPE= 1 TARGET- 95.000 

UPSTREAM SECTION OF 2 FOOT DROP STRUCTURE. 

ET-DATA FOR BRIDGE AN0 DROP STRUCTURE TRANSITION. 

1.934 6.48 1940.48 1937.82 , .OO 1941.07 .59 .OO .07 100000.00 

3299.0 .O 3299.0 .O .O 534.0 .O 132.5 72.8 100000.00 

.40 .00 6.18 .OO .OOO .035 .OOO .OOO 1934.00 954.06 

.002272 0. 0. 0. 2 8 0 .OO 94.60 1048.65 

FLOU OlSTRlBUTlON FOR SECNO= 1.93 CUSEL= 1940.48 

STA- 954. 1069. 

PER Q= 100.0 

AREA= 534.0 

VEL- 6.2 

DEPTH= 5.6 

V= .300CEHV= .500 

CNO 1.936 

3370 NORMAL BRIDGE, NRO= 11 MIN EL&= 1952.20 MAK ELLC= 1948.90 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1952.20 ELREA= 1952.20 

DOWNSTREAM ATCHISON-TOPEKA AN0 SANTA FE RAILROAD TRESTLE. 

1.936 6.36 1940.46 1938.16 .OO 1941.15 .69 .03 .05 1945.50 
3299.0 .O 3299.0 .O .O 496.7 .O 132.7 72.9 1948.90 

.41 .OO 6.64 .OO .OOO .030 .OOO ,000 1934.10 954.12 

.002114 15. 15. 15. 2 18 0 .OO 92.74 1046.86 

FLOW DISTRIBUTION FOR SECNO- 1.94 CWSEL= 1940.46 



SRNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOB ACH AROB VOL TUA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPUID ENDST 

3370 NORMAL BRIDGE, NRD= 11 M I N  ELTRD- 1952.20 MAX ELLC= 1948.90 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, FLLEA. 1952.20 ELREA- 1952.20 

UPSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 
1.939 6.28 1940.48 1938.32 .OO 1941.19 .71 .03 .O1 1945.50 

3299.0 .O 3299.0 .O .O . 487.4 .O 132.8 72.9 1948.90 
.41 .OO 6.77 .OO .DO0 .030 .OOO .OOO 1934.20 954.04 

.002244 15. 15. 15. 1 18 0 .OO 92.89 1046.93 

FLOU DISTRIBUTION FOR SECNO- 1.94 CUSEL= 1940.48 

CCHV= .I00 CEHV= .300 I' 

'SECNO 1.980 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.980 8.37 1947.37 1947.37 .OO 1950.34 2.97 .89 .68 1950.50 
3299.0 .O 3299.0 .O .O 238.7 .O 134.5 73.2 1952.40 

.41 .OO 13.82 .OO .OOO .035 .OOO .OOO 1939.00 979.05 
.011717 190. 206. 210. 0 11 0 .OO 40.72 1019.77 

FLOU DISTRIBUTION FOR SECNO= 1.98 CWSEL= 1947.37 

STA= 979. 1026. 
PER a= 100.0 
AREA= 238.7 
VEL= 13.8 

DEPTH- 5.9 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a  LOB QCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.74 

3470 ENCROACHMENT STATIONS. 968.0 1031.0 TYPE= 1 TARGET- 63.000 
DOUNSTREAM SECTION OF 8.9 FWT DROP STRUCTURE AT THE 
WTLET OF A 4 - 10' x 8' CONC. BOX CULVERT. 

2.053 10.43 1951.41 1947.26 .00 1952.25 .84 1.28 .64 1941.00 

3299.0 622.0 2677.0 .O 188.1 333.7 .4 137.9 73.7 1940.98 
.42 3.31 8.02 . I0  .065 ,035 .065 .OOO 1940.98 968.32 

.001566 380. 380. 380. 2 15 0 .OO 61.75 1030.08 

FLOU DISTRIBUTION FOR SECNO; 2.05 CUSEL= 1951.41 

PER a= 2.4 16.4 81.1 .O 

AREA= 42.5 145.5 333.7 c' .4 

VEL= 1.9 3.7 8.0 .I 

DEPTH= 3.4 8.6 10.4 5.2 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 969.0 1031.0 TYPE- 1 TARGET= 62.000 
UPSTREAM SECTION OF 8.9 FWT DROP STRUCTURE AT THE 
WTLET OF A 4 - 10' x 8' CONC. BOX CULVERT. 

2.054 4.53 1954.33 1954.33 .OO 1956.61 2.28 .OO .72 1949.80 

3299.0 .I 3295.6 3.3 .2 271.7 2.3 137.9 73.7 1949.80 
.42 .30 12.13 1.47 .065 .035 .065 .OOO 1949.80 969.91 

.010891 0. 0. 0. 0 14 0 .OO 61.09 1031.00 



SECNO DEPTH CUSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

a  LOB QCH QROB ALOB ACH AROB VOL T WA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

FLOU DISTRIBUTION FOR SECNO= 2.05 CWSEL- 1954.33 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1980.80 ELREA= 1977.00 

DOWNSTREAM SECTION TO S.R. 93W.S. HUY. 60-89) 

4 - 10' X 8' X 217' CONC. BOX CULVERTS W/HEADWALLS - 30 DEG SKEW 

2.056 5.68 1955.56 1955.56 .OD 1958.43 2.87 . I 1  .47 1949.88 

3299.0 .O 3299.0 .O .O 242.6 .O 137.9 73.7 1949.88 

.42 .OD 13.60 "1 00 .OOO .030 .DO0 .OOO 1949.88 978.60 
.007438 12. 12. 12. 0 11 0 .OO 42.70 1021.30 

FLOU DISTRIBUTION FOR SECNO= 2.06 CWSEL- 1955.56 

SPECIAL BRIDGE 



SECNO DEPTH CUSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
a 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 I D C  ICONT CORAR TOPWID ENDST 

5227 DWNSTREAM ELEV I S  1954.56 , NOT 1955.56 HYDRAULIC JUMP OCCURS DOUNSTREAM ( IF  LOU FLOU CONTROLS) 

$8 XK XKOR COFQ ROLEN BUC BWP BAREA SS ELCHU ELCHD 

1.25 1.80 3.00 .OO 42.70 2.70 298.40 .OO 1951.53 1949.88 

3301 HV CHANCED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62 

CLASS B LOW FLOU 

3420 BRIDGE U.S.- 1956.66 BRIDGE VELOCITY= 13.85 CALCULATED CHANNEL AREA= 205. 

EGPRS EGLUC H3 WEIR  LOW BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

3495 OVERBANK AREA ASSUMED NOH-EFFEC~~VE,  ELLEA= 1980.80 ELREA= 1977.00 

UPSTREAM SECTION OF 4 - 10' X 8' CONC. BOX CULVERT. 
2.097 7.61 1959.11 .OO .OO 1960.72 1.61 2.29 .OO 1951.53 

3299.0 .O 3299.0 .O .O 324.2 .O 139.3 73.9 1951.53 
.43 .OO 10.18 .OO ,000 .030 .OD0 ,000 1951.50 978.60 

.002828 217. 217. 217. 0 0 0 .OO 42.70 1021.30 

FLOW DISTRIBUTION FOR SECNO= 2.10 CWSEL= 1959.11 

STA= 979. 1021. 
PER a= 100.0 
AREA- 324.2 
VEL= 10.2 

DEPTH= 7.6 

CCHV= .lo0 CEHV= .300 
"SECNO 2.131 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.131 6.60 . 1960.90 1960.90 .OO 1962.38 1.49 .79 .Dl 1954.60 

322:i: 
96.0 1761.4 1366.6 26.0 138.6 334.2 141.1 74.3 1955.10 
3.70 12.71 4.09 .O65 .035 .065 .OOO 1954.30 969.76 

.007710 182. 182. 182. 0 15 0 .OO 164.29 1134.04 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PLOB QCH PRO8 ALOE ACH AROB VOL TUA ,R-BANK ELEV 

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

FLOW DlSTRlBUTlON FOR SECNO- 2.13 CUSEL= 1960.90 

STA= 970. 978. 1000. 1015. 1056. 1102. 1124. 1134. 
PER a= 3.0 54.6 11.3 16.8 12.3 1.9 .1 
AREA= 26.0 138.6 67.5 127.0 110.3 26.4 3.0 
VEL= 3.7 12.7 5.4 4.3 3.6 2.3 .9 

DEPTH= 3.1 6.3 4.5 3.1 2.4 1.2 .3 

3301 HV CHANGED MORE THAN HVlNS 

7185 nlNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
2.194 7.76 1966.26 1966.26 .OO 1968.50 2.24 2.80 .22 1958.70 

3224.0 124.9 1804.2 1294.8 29.6 118.3 225.9 144.5 75.3 1959.40 
.45 4.22 15.25 5.73 .065 .035 .065 .OOO 1958.50 989.17 

.008979 340. 333. 343. 0 11 0 .OO 82.07 1071.25 

a DISTRIBUTION FOR SECNO- 2.19 CUSEI= 1966.26 

STA= 989. 997. 1013. 1 0 s .  1058. 1067. 1071. 
PER P= 3.9 56.0 20.4 17.1 2.4 .2 
AREA= 29.6 118.3 96.3 105.4 20.8 3.3 
VEL= 4.2 15.2 6.8 5.2 3.8 1.8 

DEPTH- 3.8 7.4 5.7 3.8 2.3 .8 

3301 HV CHANGED MORE THAN HVlNS 

FLOW DISTRIBUTION FOR SECNO= 2.27 CUSEl= 1969.99 
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SEN0 DEPTH CUSEL CRIUS USELK EG ., HV HL OLOSS L-BANK ELEV 
PLOB PCH PROB ALOE ACH AROB VO L TUA , R-BANK ELEV 

TIHE VLOB VCH VROB XNL XNCH XNR UTN ELUlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUIO ENDST 

STA= 905. 909. 932. 952. 963. 976. 986. 1000. 1025. 1032. 
PER P= .1 4.4 10.7 5.4 3.1 3.0 11.6 59.1 2.5 

AREA= 1.9 50.5 80.9 42.3 32.4 29.0 74.1 169.9 25.7 
VEL= 1.0 2.8 4.3 4.1 3.1 3.4 5.1 11.2 3.1 

DEPTH= .4 2.2 4.0 3.8 2.5 2.9 5.3 6.8 3.4 

"SECNO 2.360 
7185 nlNluuu SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
2.360 5.12 1974.92 1974.92 . .OO 1976.61 1.69 3.65 . I3 1969.90 

3224.0 31.5 1852.8 1339.7 9.9 142.0 260.5 153.5 77.6 1969.80 
.47 3.19 13.05 5.14 .065 .035 .065 ,000 1969.80 969.06 

.010831 450. 491. 526. 0 19 0 .OO 120.22 '1089.28 

FLOU DISTRIBUTION FOR SECNO= 2.36 CUSEL= 1974.92 

STA= 969. 973. 1001. 1020. 1042. 1051. 1062. 1077. 1089. 
PER P= 1.0 57.5 13.6 6.6 1.6 5.2 12.2 2.4 
AREA= 9.9 142.0 74.5 51.1 15.0 34.3 63.3 22.2 
VEL= 3.2 13.0 5.9 4.2 3.3 4.9 6.2 3.4 

DEPTH= 2.5 5.1 3.9 2.3 1.7 3.1 4.2 1.8 
;' 

*SECNO 2.455 
2.455 8.53 1979.53 1979.20 .OO 1981.32 1.79 4.68 .03 1971.00 

3224.0 487.7 1070.9 1665.5 82.4 65.8 254.7 157.9 78.8 1971.60 
.49 5.92 16.27 6.54 .065 .035 .065 .OOO 1971.00 986.51 

.008869 565. 502. 440. 3 14 0 .OO 98.07 1084.57 

FLOW OISTRIBUTION FOR SECNO- 2.45 CUSEL= 1979.53 

STA= 987. 1000. 1006. 1014. 1030. 1040. 1061. 1083. 1085. 
PER a= 5.1 10.1 33.2 33.3 10.6 6.1 1.5 .O 
AREA= 39.3 43.1 65.8 126.1 54.8 51.0 22.6 .3 
VEL; 4.1 7.5 16.3 8.5 6.3 3.9 2.2 .6 

DEPTH= 2.9 7.2 8.2 7.9 5.5 2.4 1 .O .2 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
 LOB ~ 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 ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO- 2.55 CUSEL- 1983.84 

STA= 976. 988. 1000. 1013. 1025. 1061. 1074. 1082. 
PER 0- 5.6 37.8 18.3 11.3 21.8 4.5 .5 
AREA= 44.9 90.9 88.2 64.0 147.1 38.2 9.0 
VEL= 4.1 13.4 6.7 5.7 4.8 3.8 2.0 

DEPTH- 3.8 7.6 6.8 5.3 4.1 2.9 1.1 

*SECNO 2.646 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.646 6.06 1988.96 1988.96 .OO 1990.66 1.70 4.69 . I1  1982.90 
3224.0 1236.1 901.1 1086.8 201.9 54.6 146.2 168.0 81.2 ~ 1982.90 

.52 6.12 16.52 7.43 .065 .035 .065 .OOO 1982.90 924.92 
.013688 482. 507. 515. 0 15 0 .OO 112.09 1037.00 

FLOW DISTRIBUTION FOR SECNO= 2.65 CUSEL- 1988.96 

0 = 925. 928. 976. 993. 1002. 1019. 1031. 1035. 1037. 
ER a= .O 16.7 21.7 28.0 23.9 9.0 .8 .O 

AREAS .7 113.4 87.8 54.6 92.9 45.1 7.2 1 .O 

VEL= 1 .O 4.7 8.0 i 16.5 8.3 6.4 3.8 1.5 
DEPTH= .2 2.4 5.2 6.1 5.5 3.8 1.8 .5 

*SECNO 2.746 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.746 6.18 1995.88 1995.88 .OD 1997.74 1.86 5.95 .05 1989.80 
3224.0 95.3 1700.3 1428.5 23.2 120.3 251.8 172.6 82.4 1990.20 

.53 4.10 14.13 5.67 .065 .035 .065 ,000 1989.70 972.35 
.010126 547. 528. 467. 0 5 0 .OO 104.03 1076.38 

FLOW DISTRIBUTION FOR SECNO- 2.75 CUSEL= 1995.88 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

a  LOB PCH OROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

*SECNO 2.838 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 
2.838 4.99 2002.09 2002.09 .OO 2003.78 1.69 5.42 .02 1997.10 

3224.0 1762.2 1389.0 72.8 288.3 97.1 17.2 176.8 83.5 1997.40 

.54 6.11 14.30 4.23 , .065 .035 ,065 .OOO 1997.10 910.69 

.013787 388. 485. 505. 0 15 0 .OO 114.65 1025.34 

FLOU DISTRIBUTION FOR SECNO= 2.84 CUSEL= 2002.09 

STA= 911. 924. 952. 977. 992. 998. 1018. 1025. 
PER a= 3.4 18.3 12.9 12.7 7.3 43.1 2.3 

AREA= 26.6 96.4 74.8 60.6 30.0 97.1 17.2 

VEL= 4.1 6.1 5.6 6.8 7.8 14.3 4.2 

OEPTH- 2.0 3.4 3.0 4.0 5.0 4.9 2.3 

FLOU DISTRIBUTION FOR SECNO= 2.89 CUSEL. 2005.83 

STA= 955. 967. 987. 1002. 1039. 1059. 
PER a= 3.6 22.8 36.9 33.3 3.5 

AREA= 29.5 106.6 87.4 171.2 34.9 

VEL- 3.9 6.9 13.6 6.3 3.2 

DEPTH= 2.4 5.3 5.8 4.6 1.7 

'SECNO 2.945 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS- 978.0 1023.0 TYPE- 1 TARGET= 45.000 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 
DOUNSTREAH SECTION OF 4'+/- DROP STRUCTURE AT OUTLET 
OF 4 - 10' x 8' CONC. BOX CULVERT. 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB OCH OROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNOz 2.94 CUSEL= 2007.56 

STA= 978. 979. 1022. 1023. 
PER Q= .3 99.3 .3  
AREA= 5.1 238.5 . 5.3 
VEL= 2.1 13.4 2.1 

DEPTH= 5.1 5.5 5.3 

CCHV= .600 CEHV= .800 
*SECNO 2.946 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

5 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2022.00 ELREA= 2020.00 

UPSTREAM SECTION OF 4' +/- DROP STRUCTURE. 
DOWNSTREAM SECTION TO HUF.74 
4 - 10' X 8' X 108l CONC. BOX CULVERT U/ HEADWALLS - 30 DEG SKEW 

2.946 5.64 2010.75 2010.75 .OO 2013.57 2.82 .01 .03 2005.11 
3224.0 .o 3224.0 .o .a 239.0 .o 181.7 84.8 2005.11 

.56 .OO 13.49 .OO .OOO .025 .OOO .OOO 2005.11 978.80 
.005130 1. 1. 1. 0 8 0 .OO 42.40 1021.20 

FLOW DISTRIBUTION FOR SECNO- 2.95 CUSEL= 2010.75 
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SECNO DEPTH CUSEL CRIWS 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 ITRIAL IDC ICONT CORAR TOPUlD ENDST 

SPECIAL BRIDGE 

5227 DOUNSTREAM ELEY I S  2009.75 , NOT 2010.75 HYDRAULIC JUMP OCCURS DOUNSTREAM ( IF  LOW FLOU CONTROLS) 

SB XK XKOR COFQ RDLEN , BUC BWP BAREA SS ELCHU ELCHO 

1.25 1.80 3.00 .OO 42.55 2.55 340.40 .OO 2007.29 2005.11 

'SECNO 2.966 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.58 

CLASS B LOW FLOW 

3420 BRIDGE U.S.= 2012.07 BRIDGE VELOCITY= 13.74 CALCULATED CHANNEL AREA- 191. 

EGLUC H3 QUElR PLOW BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2022.00 ELREA- 2020.00 

UPSTREAM SECTION OF 4 - 10' x 8' CONC.BOX CULVERT. 
2.966 7.43 2014.72 .OO .OO 2016.35 1.63 2.77 .OD 2007.29 

3224.0 .O 3224.0 .O .O 315.0 .O 182.4 84.9 2007.29 

.56 .OO 10.23 .OO .OOO .025 .OOO ,000 2007.29 978.80 

.002045 108. 108. 108. 0 0 0 .OO 42.40 1021.20 

FLOW DISTRIBUTION FOR SECNO= 2.97 CUSEL= 2014.72 



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

Q PLOB QCH 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 D C  ICONT CORAR TOPUID ENDS1 

*SECNO 2.970 
3280 CROSS SECTION 2.97 EXTENDED .48 FEET 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 953.0 1050.0 TYPE- 1 TARGET= 97.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

2.970 8.58 2016.28 2012.29 .OO 2016.74 .46 .05 .35 2007.70 
3224.0 1008.8 1921.7 293.5 273.2 297.9 117.8 182.7 84.9 2007.90 

.56 3.69 6.45 2.49 .055 .035 .065 ,000 2007.70 953.00 
.001328 11. 32. 50. 3 14 0 .OO 96.08 1049.08 

FLOW DISTRIBUTION FOR SECNO= 2.97 CUSEL= 2016.28 

= 953. 967. 989. 1024. 1042. 1049. 
PER Q= e 7.1 24.2 59.6 8.7 .4 

AREA= 84.4 188.8 297.9 105.9 12.0 

VEL= 2.7 4.1 6.5 + 2.6 1.1 

DEPTH- 6.0 8.6 8.5 5.9 1.7 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHHENT STATIONS= 968.0 1052.0 TYPE= 1 TARGET- 84.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

3.019 6.24 2016.54 2016.54 .OO 2018.79 2.26 .72 .54 2010.40 
3224.0 230.9 2314.9 678.2 47.7 166.7 134.3 185.7 85.4 2010.50 

.57 4.84 13.89 5.05 .060 .035 .070 .OOO 2010.30 968.46 
.009441 250. 260. 240. 0 15 0 .OO 83.17 1051.63 
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SECNO DEPTH CUSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB 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 ENDST 

FLOW DISTRIBUTION FOR SECNO= 3.02 CWSEL- 2016.54 

STA= 968. 984. 1011. 1027. 1052. 
PER 0- 7.2 71.8 15.6 5.5 
AREA= 47.7 166.7 82.2 52.2 

VEL= 4.8 13.9 6.1 3 ;4 
DEPTH;- 3.1 6.2 5.1 2.1 

"SECNO 3.073 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.073 8.37 2021.37 2021.37 .OO 2023.38 2.01 2.39 0 2013.00 

3037.0 635.0 1490.9 911.1 89.6 98.0 211.4 188.1 86.0 2013.40 

.58 7.09 15.21 4.31 .060 .035 ,070 .OOO 2013.00 975.06 
.007810 285. 285. 260. 0 11 0 .OO 103.19 1078.25 

FLOW DISTRIBUTION FOR SECNO= 3.07 CUSEL= 2021.37 

3301 HV CHANCED MORE THAN HVlNS 

FLOU DISTRIBUTION FOR SECNO= 3.15 CUSEL= 2024.86 

STA= 926. 936. 962. 974. 982. 1000. 1007. 1012. 
PER Q= 1.2 14.4 11.6 11.7 52.2 7.9 1 .I 

AREA- 14.4 92.7 60.2 51.3 125.7 42.1 12.9 

VEL- 2.5 4.7 5.9 6.9 12.6 5.7 2.5 

DEPTH= 1.5 3.6 5.0 6.4 7.0 6.0 2.7 
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SEEN0 DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
OLOB 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 TOPUlD ENDST 

'SECNO 3.247 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.247 6.24 2030.14 2030.14 .OO 2031.94 1.80 4.45 .09 2023.90 
3037.0 693.5 1014.6 1328.9 102.6 62.4 210.7 196.2 87.9 2023.90 

.60 6.76 16.26 6.31 .060 ,035 .070 .OD0 2023.90 959.41 
.012770 434. 512. 548. 0 11 0 .OO 102.08 1061.49 

FLOW DISTRIBUTION FOR SECNO= 3.25 CUSEL= 2030.14 

STA= 959. 975. 992. 1002. 1014. 1025. 1054. 1061 
PER Q= 2.8 20.0 33.4 19.8 12.0 11.5 .4 
AREA= 23.7 78.9 62.4 74.3 53.8 76.5 6.1 
VEL= 3.7 7.7 16.3 8.1 6.8 4.6 2.1 

DEPTH= 1.5 4.6 6.2 6.2 4.9 2.6 .8 

.I DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED c' 

3.344 8.17 2036.07 2036.07 .OO 2037.82 1.75 5.42 .01 2027.90 
3037.0 1255.8 1055.0 726.2 216.0 65.3 122.9 200.8 89.3 2027.90 

.62 5.81 16.15 5.91 .060 .035 .070 .OOO 2027.90 924.49 
.008796 500. 512. 535. 0 11 0 .OO 122.93 1064.13 

FLOW DISTRIBUTION FOR SECNO= 3.34 CUSEL= 2036.07 

STA= 924. 946. 974. 986. 998. 1006. 1016. 1024. 1047. 1058. 1064. 
PER 0- 1.5 9.0 9.6 21.2 34.7 19.3 3.6 .2 .8 .I 
AREA= 20.3 66.3 49.4 80.0 65.3 76.2 28.4 4.3 11.7 2.3 
VEL= 2.3 4.1 5.9 8.1 16.1 7.7 3.8 1.5 2.1 1 .O 

DEPTH= .9 2.4 4.1 6.7 8.2 7.6 3.5 .2 1.1 .4 

CCHV= .lo0 CEHV= .300 
*SECNO 3.438 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRIUS USELK EG @, HV HL OLOSS L-BANK ELEV 
PLOB PCH OROB 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 TOPUlD ENDST 

FLOU DISTRIBUTION FOR SECNO= 3.44 CWSEL= 2042.67 

STA= 969. 988. 1000. 1018. 1030. 1060. 1074. 1079. 
PER 0s 9.2 40.6 23.6 8.5 15.4 2.7 .O 

AREA= 60.4 79.1 102.0 47.0 96.5 25.4 1.1 
VEL= 4.6 15.6 7.0 5.5 4.8 3.3 .8 

DEPTH= 3.1 6.6 5.7 3.9 3.2 1.8 .2 

3301 HV CHANGED MORE THAN HVlNS 

2 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44 

3.534 7.09 2046.99 2045.91 .OO 2048.24 1.25 3.71 .06 2040.10 
3037.0 1130.2 1732.1 174'.8 257.0 153.8 45.6 210.2 91.7 2040.10 

.65 4.40 11.26 3.83 .070 .035 ,070 .OOO 2039.90 939.12 
.005267 509. 509. 495. 3 15 0 .OO 90.62 1029.74 

FLOU DISTRIBUTION FOR SECNO= 3.53 CUSEL= 2046.99 

STA= 939. 946. 971. 987. 996. 1018. 1027. 1030. 
PER 0- .7 13.8 13.2 9.5 57.0 5.6 .2 
AREA- 11.0 104.8 85.5 55.7 153.8 42.2 3.4 
VEL= 2.0 4.0 4.7 5.2 11.3 4.0 1.5 

DEPTH= 1.6 4.2 5.3 6.2 7.0 4.7 1.2 

*SECNO 3.627 
7185 nlNlnuM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
3.627 5.16 2051.76 2051.76 .OO 2053.29 1.53 3.74 .08 2046.70 

3037.0 41.7 1346.3 1649.0 12.4 97.6 328.2 215.2 92.9 2046.60 
.67 3.38 13.80 5.02 .070 .035 .070 ,000 2046.60 979.12 

.011922 480. 492. 500. 0 19 0 .OO 130.16 1109.28 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PLOB PCH PRO5 ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOER ITRIAL I D C  ICONT CORAR TOPUID ENDST 

FLOW DlSTRlBUTlON FOR SECNO= 3.63 CUSEL- 2051.76 

STA= 979. 984. 1003. 1011. 1038. 1060. 1087. 1105. 1109. 
PER P= 1.4 44.3 7.5 16.7 9.7 12.6 7.5 .3 

AREA= 12.4 97.6 36.1 94.9 63.0 80.0 49.8 4.5 

VEL= 3.4 13.8 6.3 5 .,4 4.7 4.8 4.6 2.3 

DEPTH= 2.5 5.1 4.5 3.5 2.9 3.0 2.8 1.1 

FLOU DlSTRlBUTlON FOR SECNO= 3.72 CUSEL= 2057.20 

STA= 899. 910. 936. 954. 971. 984. 996. 1015. 1025. 
PER 0- 1.3 7.9 6.3 9.1 10.0 13.3 48.2 3.9 
AREA= 14.6 61.1 45.9 56.1 53.3 61.2 105.0 29.2 

VEL= 2.5 3.7 3.9 4.6 5.3 6.2 13.1 3.8 

DEPTH- 1.3 2.3 2.5 3.3 4.1 5.1 5.5 2.8 
L' 

CCHV= .300 CEHV- .500 
'SECNO 3.809 

3.809 5.06 2061.96 2061.88 .OO 2062.96 1.00 4.18 .14 2056.90 

2849.0 82.8 1118.3 1647.9 22.4 94.6 412.7 225.0 96.1 2057.30 

.70 3.69 11.82 3.99 .065 .035 .065 .OD0 2056.90 974.14 

.DO9130 380. 455. 480. 1 15 0 .OO 208.65 1182.79 

FLOU DISTRIBUTION FOR SECNOZ 3.81 CUSEL= 2061.96 

STA= 974. 983. 1002. 1013. 1051. 1085. 1118. 1164. 1181. 1183. 
PER a= 2.9 39.3 8.5 18.3 11.7 8.5 9.1 1.8 .O 

AREA= 22.4 94.6 44.1 114.4 83.7 68.0 81.0 20.6 .7 

VEL= 3.7 11.8 5.5 4.6 4.0 3.5 3.2 2.5 1.1 

DEPTH= 2.5 5.0 4.0 3.0 2.5 2.1 1 .8 1.2 .4 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
OLOB OCH OROB ALOE ACH AROB VOL T UA , R-BANK ELEV 

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

"SECNO -.a17 
START TRlE COMP 

-.a17 .817 1844.130 

3265 DIVIDED FLOU 

3470 ENCROACHMENT STATIONS= 246.0 1139.0 TYPE= 1 TARGET= 893.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIH LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

-.a17 4.13 1844.13 .OO .OO 1845.00 .87 5.81 -1.49 1844.70 
3403.0 1174.0 2156.3 72.6 364.6 236.5 36.8 233.3 101.1 '1844.90 

.72 3.22 9.12 1.97 .065 .035 .065 ,000 1840.00 246.56 
.010409 550. 502. 775. 0 0 0 .OO 493.00 1138.18 

FLOU DlSTRlBUTlON FOR SECNO- -.82 CUSEL= 1844.13 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 145.0 279.0 TYPE= 1 TARGET= 134.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.060 3.14 1848.34 1848.34 .OO 1849.01 .67 3.25 0 1847.10 
420.0 20.7 348.7 50.6 10.3 48.7 26.0 235.8 103.0 1847.00 

.74 2.01 7.16 1.95 .055 .035 .065 .OOO 1845.20 145.74 

.010066 270. 320. 360. 0 15 0 .OO 72.34 278.80 
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SECNO DEPTH CUSEL CRIVS VSELK EG HV HL OLOSS L-BANK ELEV 

P PLOB 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  IOC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO- .06 CUSEL= 1848.34 

STA= 146. 163. 185. 193. 270. 279. 
PER P= 4.9 83.0 2.2 6.4 3.4 

AREA= 10.3 48.7 5.3 13.5 7.2 
VEL= 2.0 7.2 1.7 2,O 2.0 

DEPTH= .6 2.2 .7 .2 .8 

*SECNO .I10 
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 EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

,110 2.56 1853.86 1853.86 .OO 1854.44 .58 3.40 .01 1852.00 
420.0 80.0 228.5 111.5 28.1 28.7 46.2 236.5 103.6 1852.00 

.75 2.85 7.96 2.41 .055 .035 .065 ,000 1851.30 164.80 
.a12320 240. 280. 440. 0 15 0 .OO 92.90 257.71 

DISTRIBUTION FOR SECNO- .ll CUSEL- 1853.86 

STA= 165. 195. 208. &8. 
PER Q= 19.0 54.4 26.6 

AREA= 28.1 28.7 46.2 
VEL= 2.9 8.0 2.4 

DEPTH= .9 2.2 .9 
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' FLWDUAY DETERMINATION 
T2 

T3 WASH S: LITTLE SAN DOMIGO UASH 

J1 ICHECK IN0 NlNV lDlR STRT METRIC HVINS Q USEL FP . 

0 3 0 0 0.00707 0 0 0 1785.14 0 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU 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 
PLOB QCH PROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

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

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

*SECNO 41.290 
HASSAYAMPA RIVER FIS CROSS SECTlON 41.29 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE WITH UASH S - LITTLE SAN DOMING0 UASH, AN EAST TRIBUTARY. 
NON COINCIDENT W I T H  100-YEAR DISCHARGE I N  HASSAYAMPA. 

41.290 1.66 1780.66 1780.45 1785.14 1780.95 .29 .OO .OO 1782.00 

3403.0 .O 3401.8 1.2 .O 793.7 .8 .O .O 1780.00 

.OD .OO 4.29 1.46 .OOO ,030 ,040 .OOO 1779.00 1520.36 

.007063 0. 0. 0. 0 17 7 .OO 762.13 2282.49 

3301 HV CHANGED MORE THAN HVlNS 

Q 5 MINIMUM SPECIFIC ENERGY 
0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 956.C 1160.0 TYPE= 1 TARGET= 

.I02 5.68 1786.18 1786.18 1786.18 1787.37 1.19 

3403.0 2087.7 1133.5 181.8 412.0 84.5 42.8 

.O1 5.07 13.42 4.24 .065 .035 .065 

.013073 200. 500. 900. 0 26 0 

CCHV= .I00 CEHV= .300 
*SECNO .I60 
7185 UlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1110.0 TYPE= 1 TARGET- 

.I60 4.87 1791.57 1791.57 1791.56 1793.01 1.44 

3403.0 187.8 2513.6 701.6 45.3 229.7 178.9 

.02 4.14 10.94 3.92 .060 .035 .060 

.OD8926 306. 306. 306. 0 15 0 
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SEN0 DEPTH CWSEL CRlWS USELK EG 0. HV HL OLOSS L-BANK ELEV 
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 I D C  ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 826.0 1042.0 TYPE= 1 TARGET= 216.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLmPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 
AREA UPSTREAM OF THIS SECTION TO SECTION 0.518 HAS 
STRUCTURES LOCATED W I T H I N  THE LEFT OVERBANK. 

.254 4.78 1798.58 1798.58 1798.58 1799.78 1.20 5.15 .02 1795.30 
3403.0 1766.6 1588.4 48.0 314.4 139.5 11.2 15.4 8.6 1795.00 

-04 5.62 11.39 4.27 .050 .035 .050 .OOO 1793.80 826.00 
.011442 550. 496. 496. 0 5 0 .OO 193.51 1041.28 

V= .I00 CEHV- .300 
CNO .344 

3265 DIVIDED FLOW L 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 780.0 1023.0 TYPE= 1 TARGET- 243.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLCWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.344 5.40 1805.70 1805.70 1805.75 1806.90 1.20 4.40 .OO 1801.80 
3403.0 802.8 2554.0 46.2 229.3 257.3 13.2 20.6 10.9 1800.30 

.06 3.50 9.93 3.52 .055 .035 .055 .OOO 1800.30 780.00 
.007681 474. 474. 474. 0 8 0 .OO 231.43 1022.87 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CUSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 
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 I O C  ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS- 775.0 1057.0 TYPE= 1 TARGET= 282.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LlMlTS ARE BASED ON THE COMPUTEO 
USEL AND THE TOPOGRAPHY. 

.427 5.50 1812.60 1812.60 ,1812.60 1813.81 1 .22 3.01 .01 1807.90 
3403.0 486.0 2660.5 256.5 168.1 269.5 72.5 25.7 13.4 1807.40 

.07 2.89 9.87 3.54 .055 .035 .055 .OOO 1807.10 775.00 
.006187 438. 438. 438. 0 5 0 .OD 281.10 1056.47 

CCHV= 3 0 0  CEHV= .500 
'SECNO .518 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 796.0 1057.0 TYPE= 1 TARGET- 261.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LlMlTS ARE BASED ON THE COMPUTEO 

..8 
USEL AND THE TOPOGRAPHY. 

3.72 1817.92 1817.92 1817.91 1818.93 I .02 3.75 .06 1815.60 
3403.0 692.7 2555.5 154.8 184.9 280.6 47.4 31.3 16.4 1815.00 

.09 3.75 9.11 9: 27 .055 .035 .055 .OOO 1814.20 796.85 
.010284 490. 480. 420. 0 19 0 .OO 259.22 1056.07 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 685.0 1208.0 TYPE- 1 TARGET= 523.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTEO 
USEL AND THE TOPOGRAPHY. 

.617 3.06 1825.26 1825.23 1825.26 1826.17 .92 7.23 .01 1825.90 
3403.0 1243.7 1713.7 445.7 189.1 192.1 90.2 37.1 19.5 1824.00 

. I1  6.58 8.92 4.94 .055 .035 .065 ,000 1822.20 685.92 
.020369 470. 523. 595. 2 11 0 .OO 275.41 1207.26 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
9 QLOB QCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO .722 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 503.0 1401.0 TYPE= 1 TARGET= 898.000 
ET-DATA USED TO SET LlMlTS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWPLAIN LlMlTS ARE BASE0 ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

.722 4.61 1834.61 1834.30 . 1834.60 1835.14 .53 8.93 .04 1832.20 
3403.0 83.3 1566.1 1753.6 25.6 214.2 407.0 43.8 23.8 1833.90 

. I3 3.25 7.31 4.31 .055 .035 .065 .OOO 1830.00 504.26 

.Dl4000 620. 554. 450. 5 14 0 .OO 435.33 '1400.63 

3265 DIVIDED FLOW 

5 MINIMUM SPECIFIC ENERGY 
0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 246.0' 1139.0 TYPE= 1 TARGET= 893.000 
ET-DATA USED TO SET LlMlTS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWPLAIN LlMlTS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.817 4.13 1844.13 1844.13 1844.13 1844.89 .76 6.58 .07 1844.70 

3403.0 1305.3 2029.5 68.3 364.4 236.5 36.7 52.8 30.4 1844.90 
. I6  3.58 8.58 1.86 .055 .035 .065 .OOO 1840.00 246.57 

.009226 550. 502. 775. 0 11 0 .OO 492.76 1138.17 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 509.0 1165.0 TYPE= 1 TARGET= 656.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LlMlTS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.903 2.82 1848.02 1847.53 1848.02 1848.25 .23 3.31 .05 1845.80 

3403.0 2873.3 415.7 114.0 826.1 66.7 56.7 59.5 35.2 1846.50 

. I9  3.48 6.24 2.01 .055 .035 .065 .OOO 1845.20 509.23 
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a SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PL08 QCH PRO8 ALDB ACH ARO8 VOL TVA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL IDC ICONT CORAR TOPUID ENDS1 

3265 DlVIDEO FLOU 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 861.0 1294.0 TYPE- 1 TARGET- 433.000 
ET-DATA USED TO SET LlMlTS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LlMlTS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.000 3.46 1856.46 1856.46 1856.46 1857.24 .77 7.06 .27 1854.80 
3403.0 382.2 625.7 2395.1 64.6 55.4 424.1 68.7 41.4 1854.40 

.21 5.91 11.30 5.65 .060 .035 .060 .OOO 1853.00 861.30 

*SECNO 1.096 

3265 DIVIDED FLOU 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.64 

3470 ENCROACHMENT STATIONS= 897.0 1351.0 TYPE; 1 TARGET. 454.000 
ET-DATA USED TO SET LlMlTS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LlMlTS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.096 4.44 1864.44 1864.40 1864.44 1865.20 .75 7.96 .01 1860.40 
3403.0 882.6 1085.7 1434.6 158.7 102.4 431.2 75.9 45.8 1861.60 

.23 5.56 10.61 3.33 .060 .035 .060 ,000 1860.00 897.99 

.010095 482. 509. 520. 3 11 0 .OO 391.63 1350.76 

3470 ENCROACHMENT STATIONS= 905.0 1292.0 TYPE= 1 TARGET= 387.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
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SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.189 3.91 1870.81 1870.80 1870.81 1871.49 .68 6.27 .02 1868.70 
3299.0 212.9 1213.0 1873.1 59.9 128.2 443.3 83.8 50.5 1869.20 

.25 3.56 9.46 4.22 .060 .035 .060 .OOO 1866.90 905.77 
.015314 480. 493. 535. 3 10 0 .OO 385.37 1291.14 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 974.0 1146.0 TYPE- 1 TARGET= 172.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.283 5.37 1880.77 1880.77 1880.77 1882.06 1.30 8.17 .31 1876.40 
3299.0 101.3 1461.5 1736.3 20.2 121.3 293.7 90.1 53.8 1877.70 

-27 5.02 12.05 5.91 .060 .035 .060 .OOO 1875.40 974.76 
.016571 440. 496. 532. 0 14 0 .OO 170.97 1145.73 

CND 1.375 
5 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
i 

3470 ENCROACHMENT STATIONS= 853.0 1060.0 TYPE= 1 TARGET= 207.000 
1.375 3.59 1888.89 1888.89 1888.89 1890.04 1.14 6.31 .05 1886.00 

3299.0 723.5 2232.6 342.8 189.2 222.9 70.8 95.0 55.7 1885.70 
.29 3.82 10.02 4.84 .060 .035 ,060 .OOO 1885.30 853.20 

.010990 350. 485. 500. 0 14 0 .OO 206.63 1059.82 

*SECNO 1.470 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 878.0 1043.0 TYPE= 1 TARGET- 165.000 
1.470 4.96 1898.46 1898.46 1898.46 1899.79 1.33 6.31 .09 1893.50 

3299.0 629.6 1434.9 1234.4 111.6 113.1 246.7 101.6 58.4 1894.00 
.31 5.64 12.69 5.00 .060 .035 .060 .OOO 1893.50 878.66 

.011312 805. 502. 508. 0 14 0 .OO 164.27 1042.92 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 648.0 1011.0 TYPE= 1 TARGET- 363.000 
1.563 3.35 1905.15 1904.55 ,1905.15 1905.51 .36 5.43 .29 1904.00 

3299.0 2930.0 356.3 12.7 652.3 52.0 4.8 107.8 61.2 1903.00 

.33 4.49 6.85 2.65 .060 .035 .060 ,000 1901.80 648.40 

.011955 450. 494. 475. 4 11 0 .OO 362.03 1010.43 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

0 0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 876.0 1360.0 TYPE= 1 TARGET- 484.000 
DIVIDED FLOU AREA, AREA SQUTH OF HILL I S  MAIN UASH. 

1.662 4.58 1914.78 1914.78 1914.73 1916.52 1.74 5.19 .69 1910.90 

3299.0 453.5 2744.1 101.4 86.7 241.1 31.4 113.4 63.7 1910.90 

.35 5.23 11.38 3.23 .060 .035 .060 .OOO 1910.20 876.59 

.010046 430. 523. 450. 0 11 0 .OO 125.18 1360.00 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS;: 909.0 1350.0 TYPE= 1 TARGET= 441 .OOO 
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. 

1.754 4.08 1921.48 1921.12 1921.51 1921.98 .49 5.08 .37 1920.20 

3299.0 1289.2 788.3 1221.4 338.5 87.7 284.3 119.8 66.7 1918.50 

.37 3.81 8.99 4.30 .060 .035 .060 .OOO 1917.40 909.95 
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SECNO DEPTH CWSEL CRlWS USELK EG .. HV HL OLOSS L-BANK ELEV 

QLOB QCH PROB ALOE ACH AROB VOL TUA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLDBL XLCH XLDBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 940.0 1100.0 TYPE= 1 TARGET= 160.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1 .847 5.55 1930.25 1930.25 1930.25 1931.69 1.44 5.42 .47 1925.40 
3299.0 927.7 1733.9 637.4 146.4 142.5 144.3 126.8 70.0 1925.70 

.39 6.34 12.17 4.42 .060 .035 .060 .OOO 1924.70 940.17 
.010753 491. 491. 610. 0 11 0 .OO 159.39 1099.56 

1 HV CHANGED MORE THAN HVlNS e. 
7185 MINIMUM SPECIFIC ENERGY c 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.0 1031.0 TYPE= 1 TARGET= 62.000 
1.912 6.47 1934.67 1934.67 1934.67 1937.33 2.66 3.70 .61 1928.40 

3299.0 28.9 2511.0 759.1 10.0 171.9 121.7 129.9 70.9 1928.30 
.40 2.89 14.61 6.24 .065 .035 ,065 .OOO 1928.20 969.81 

.010032 425. 343. 350. 0 8 0 .OO 60.37 1030.18 

CCHV= .300 CEHV= .500 
*SECNO 1.931 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 948.0 1028.0 TYPE. 1 TARGET= 80.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOOOPLAIN LIMITS ARE BASEO ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 
DOWNSTREAM SECTION OF 3 FWT DROP STRUCTURE. 

1.931 8.07 1937.47 1937.47 1937.47 1939.83 2.35 .92 .09 1932.40 
3299.0 489.4 2729.5 80.1 107.8 203.9 22.9 130.6 71.1 1932.50 

.40 4.54 13.39 3.50 .065 .035 .065 .OOO 1929.40 948.44 

.008279 160. 100. 75. 0 11 0 .OO 78.77 1027.20 
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SEN0 DEPTH CWSEL CRIWS 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 TOPWID ENDST 

'SECNO 1.932 
7185 UlNlMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 942.0 1029.0 TYPE= 1 TARGET= 87.000 
UPSTREAM SECTION OF 3 FOOT DROP, STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

1.932 6.01 1938.41 1938.41 1938.41 1940.58 2.17 .OO .06 1933.00 

3299.0 727.1 2436.1 135.8 138.6 181.6 32.3 130.6 71.1 1932.50 
.40 5.25 13.41 4.20 .065 .035 ,065 .OOO 1932.40 943.01 

.009455 0. 0. 0. 0 15 0 .OO 85.93 1028.94 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.95 

'0 
3470 ENCROACHMENT STATIONS= 933.0 1033.0 TYPE= 1 TARGET- 100.000 

DOWNSTREAM SECTION OF 2 FCbT DROP STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

1.933 7.76 1940.16 1937.88 1940.16 1941.00 .84 .02 .40 1935.30 

3299.0 153.5 3006.0 139.5 67.5 392.2 54.3 130.7 71.1 1932.50 

.40 2.28 7.67 2.57 .065 .035 .065 .OOO 1932.40 934.53 

.002497 5. 5. 5. 5 11 0 .OO 97.65 1032.18 

3470 ENCROACHMENT STATIONS- 954.0 1049.0 TYPE= 1 TARGET- 95.000 
UPSTREAM SECTION OF 2 FOOT DROP STRUCTURE. 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

1.934 6.48 1940.48 1937.82 1940.48 1941.07 .59 .OO .07 100000.00 

3299.0 .O 3299.0 .O .O 534.0 .O 130.7 71.1 100000.00 

.40 .OO 6.18 .OO .OOO .035 .DO0 .OOO 1934.00 954.06 

.002272 0. 0. 0. 2 8 0 .OO 94.60 1048.65 
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SPCNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

9 QLOB QCH QROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3370 NORMAL BRIDGE, NRD= 11 M l N  ELTRD= 1952.20 MAX ELLC= 1948.90 

3470 ENCROACHMENT STATIONS;. 954.0 1,047.0 TYPE. 1 TARGET= 93.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1952.20 ELREAS 1952.20 

DOWNSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 
1.936 6.36 1940.46 1938.16 1940.46 1941.15 .69 .03 .05 100000.00 

3299.0 .O 3299.0 .O .O 496.7 .O 130.9 71.2 100000.00 
.40 .OO 6.64 .OO .OOO .030 .OOO .OOO 1934.10 ' 954.12 

.002114 15. 15. 15. 2 18 0 .OO 92.74 1046.86 

3370 NORMAL BRIDGE, NRD= 11 HIN ELTRD- 1952.20 MAX ELLC- 1948.90 

3470 ENCROACHMENT STATIONS= 954.0 1047.0 TYPE= 1 TARGET= 93.000 
1 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1952.20 ELREA= 1952.20 

UPSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 
1.939 6.28 1940.48 1938.32 1940.48 1941.19 .71 .03 .Dl 100000.00 

3299.0 .O 3299.0 .O .O 487.4 .O 131.0 71.2 100000.00 
.40 .OD 6.77 .OO .OOO .030 .OOO .OOO 1934.20 954.04 

.002244 15. 15. 15. 1 18 0 .OO 92.89 1046.93 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 979.0 1020.0 TYPE= 1 TARGET= 41.000 
1.980 8.38 1947.38 1947.38 1947.37 1950.34 2.96 .89 .68 100000.00 

3299.0 .O 3299.0 .O .O 238.7 .O 132.7 71.5 100000.00 
.40 .OO 13.82 .OO .OOO .035 .OOO ,000 1939.00 979.05 



a SeCNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIW SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CORAR TOPUlD ENDST 

CCHV- .300 CEHV- .500 

"SECNO 2.053 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.73 

3470 ENCROACHMENT STATIONS= 968.0 .1031.0 TYPE= 1 TARGET= 63.000 
DOUNSTREAM SECTION OF 8.9 FOOT DROP STRUCTURE AT THE 

WTLET OF A 4 - 10' x 8' CONC. BOX CULVERT. 

2.053 10.43 1951.41 1947.26 1951.41 1952.25 .84 1.28 .64 "1941.00 

3299.0 621.9 2677.0 0 188.0 333.7 .4 136.1 72.0 1940.98 

.42 3.31 8.02 .10 .065 ,035 ,065 .OOO 1940.98 968.33 

.a01566 380. 380. 380. 2 15 0 .OO 61.75 1030.08 

*SECNO 2.054 

a 1  HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY ' 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 969.0 1031.0 TYPE= 1 TARGET= 62.000 

UPSTREAM SECTION OF 8.9 FWT DROP STRUCTURE AT THE 

WTLET OF A 4 - 10' x 8' CONC. BOX CULVERT. 

2.054 4.53 1954.33 1954.33 1954.33 1956.61 2.28 .OO .72 1949.80 

3299.0 .1 3295.6 3.3 .Z 271.9 2.3 136.1 72.0 1949.80 

.42 .30 12.12 1.47 .065 .035 .065 .OOO 1949.80 969.91 

.010870 0. 0. 0. 0 14 0 .OO 61.09 1031.00 

CCHV= .600 CEHV= .800 

'SECNO 2.056 

3301 HV CHANGE0 MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 978.0 1022.0 TYPE= 1 TARGET= 44.000 



SECNO DEPTH CUSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH OROB 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 TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1980.80 ELREA= 1977.00 

OOUNSTREAM SECTION TO S.R. 93CU.S. HUY. 60-89) 
4 - 10' X 8' X 217' CONC. BOX CULVERTS UJHEAOUALLS - 30 DEG SKEU 

2.056 5.68 1955.56 1955.56 ?955.56 1958.43 2.87 .ll .47 1949.88 
3299.0 .O 3299.0 .O .O 242.6 .O 136.1 72.0 1949.88 

.42 .OO 13.60 .OO .OD0 .030 .DO0 .OOO 1949.88 978.60 
.OD7434 12. 12. 12. 0 11 0 .DO 42.70 1021.30 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV I S  1954.56 , NOT 1955.56 HYDRAULIC JUMP OCCURS OOUNSTREAM ( IF  LOW FLOU CONTROLS) 

SB XK XKOR COFQ RDLEN BUC B UP BAREA SS ELCHU ELCHD 
1.25 1.80 3.00 .OO 42.70 2.70 298.40 .OO 1951.53 1949.88 

8 CNO 2.097 

3301 HV CHANGED MORE THAN HVINS 
a' 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62 

CLASS B L W  FLOU 

3420 BRIDGE U.S.= 1956.66 BRIDGE VELOCITY= 13.85 CALCULATED CHANNEL AREA= 205. 

EGPRS EGLUC H3 QUE 1 R OLOU BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

1958.98 1960.72 .OO 0. 3299. 298. 320. 1959.53 1977.00 0. 

3470 ENCROACHMENT STATIONS= 978.0 1022.0 TYPE- 1 TARGET= 44.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA; 1980.80 ELREA; 1977.00 

UPSTREAM SECTION OF 4 - 10' X 8' CONC. BOX CULVERT. 

2.097 7.61 1959.11 .OO 1959.11 1960.72 1.61 2.29 .OO 1951.53 

3299.0 .O 3299.0 .O .O 324.2 .O 137.5 72.2 1951.53 
.43 .OO 10.18 .OD .OOO .030 .OOO .OD0 1951.50 978.60 



SECNO DEPTH CUSEL CRIUS USELK EG 0. HV HL OLOSS L-BANK ELEV 
PLOB 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 D C  ICONT CORAR TOPUID ENDST 

CCHV= .I00 CEHV= .300 
'SECNO 2.131 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.0 1,135.0 TYPE= 1 TARGET= 166.000 
2.131 6.60 1960.91 1960.91 1960.90 1962.38 1.48 .79 .01 1954.60 

3224.0 96.0 1759.7 1368.2 26.0 138.8 335.1 139.3 72.6 1955.10 
.43 3.69 12.68 4.08 .065 .035 .065 .OOO 1954.30 969.75 

.007669 182. 182. 182. 0 15 0 .OO 164.40 1134.15 

3301 HV CHANGED MORE THAN HVINS 

7185 MlNInun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

0 ENCROACHMENT STATIONS= 989.0 1072.0 TYPE= 1 TARGET- 83.000 
2.194 7.78 1966.28 1966.28 1966.26 1968.50 2.22 2.79 .22 1958.70 

3224.0 125.0 1802.7 1296.3 29.7 118.5 226.6 142.7 73.6 1959.40 
.44 4.21 15.21 %'72 .065 .035 .065 .OOO 1958.50 989.16 

.008915 340. 333. 343. 0 11 0 .OO 82.12 1071.28 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS- 904.0 1033.0 TYPE= 1 TARGET= 129.000 
2.267 6.89 1969.99 1969.42 1969.99 1971.24 1.26 2.65 . I0 1963.30 

3224.0 1235.8 1908.0 80.2 310.4 169.7 25.6 146.6 74.5 1963.10 
.45 3.98 11.24 3.13 .065 .035 .065 .OOO 1963.10 904.71 

.005457 365. 385. 407. 2 15 0 .OO 127.72 1032.44 

*SECNO 2.360 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.0 1090.0 TYPE= 1 TARGET- 121.000 



SECNO DEPTH CUSEL CRlUS USELK EG 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 CMlAR TOPUIO ENDST 

3470 ENCROACHMENT STATIONS= 986.0 1085.0 TYPE= 1 TARGET= 99.000 
2.455 8.52 1979.52 1979.19 1979.53 1981.32 1.79 4.67 .03 1971.00 

3224.0 487.6 1071.2 1665.1 82.3 65.8 254.4 156.1 77.1 1971.60 
.48 5.92 16.28 6.54 ,065 .035 .065 .OOO 1971.00 986.52 

.OW90 565. 502. 440. 3 14 0 .OO 98.04 ,1084.55 

'SECNO 2.550 

3470 ENCROACHMENT STATIONS= 976.0 1083.0 TYPE= 1 TARGET' 107.000 
2.550 7.64 1983.84 1983.13 1983.84 1985.15 1.31 3.79 .05 1976.30 

3224.0 182.1 1219.4 1822.5 a .50 
44.9 91.0 346.7 161.1 78.2 1976.40 

4.05 13.41 5.26 .065 .035 .065 .OOO 1976.20 976.08 
.006701 505. 502. 485. 2 15 0 .OO 105.97 1082.04 

c- 

*SECNO 2.646 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 924.0 1037.0 TYPE= 1 TARGET= 113.000 
2.646 6.07 1988.97 1988.97 1988.96 1990.66 1.69 4.68 .ll 1982.90 

3224.0 1236.6 900.8 1086.7 202.1 54.6 146.3 166.2 79.5 1982.90 
.51 6.12 16.50 7.43 .065 .035 .065 .OOO 1982.90 924.90 

,013652 482. 507. 515. 0 15 0 .OO 112.10 1037.00 

"SECNO 2.746 
7185 MINlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 972.0 1077.0 TYPE= 1 TARGET- 105.000 
2.746 6.18 1995.88 1995.88 1995.88 1997.74 1.86 5.94 .05 1989.80 

3224.0 95.3 1700.3 1428.4 23.2 120.3 251.8 170.8 80.7 1990.20 
.53 4.10 14.13 5.67 .065 .035 .065 .OOO 1989.70 972.35 

.010129 547. 528. 467. 0 5 0 .OO 104.02 1076.37 

PAGE 60 



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 ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

*SECNO 2.838 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 910.0 1026.0 TYPE= 1 TARGET- 116.000 
2.838 4.99 2002.09 2002.09 ,2002.09 2003.78 1.69 5.42 .02 1997.10 

3224.0 1762.3 1388.8 72.8 288.5 97.2 17.2 175.0 81.8 1997.40 
.54 6.11 14.29 4.23 .065 .035 ,065 .OOO 1997.10 910.69 

.Dl3769 388. 485. 505. 0 15 0 .OO 114.66 1025.34 

3470 ENCROACHMENT STATIONS= 954.0 1060.0 TYPE= 1 TARGET= 106.000 
2.894 5.83 2005.83 2005.28 2005.83 2007.24 1.41 3.42 .03 2000.00 

3224.0 849.1 1189.1 1185.8 136.1 87.4 206.0 177.8 82.6 2000.00 
.55 6.24 13.61 5.75 .065 .035 .065 .OOO 2000.00 954.77 

.009793 300. 294. 297. 2 8 0 .OO 104.58 1059.35 

3301 HV CHANGED MORE THAN HVlNS L' 

3470 ENCROACHMENT STATIONS- 978.0 1023.0 TYPE- 1 TARGET= 45.000 
ET-DATA FOR BRIDGE AND DROP STRUCTURE TRANSITION. 

DOUNSTREAM SECTION OF 4'+/- DROP STRUCTURE AT OUTLET 
OF 4 - 10' X 8' CONC. BOX CULVERT. 

2.945 5.86 2007.56 2007.54 2007.56 2010.34 2.78 2.69 .41 2002.40 
3224.0 10.5 3202.6 10.9 5.1 238.5 5.3 179.9 83.0 2002.25 

.55 2.06 13.43 2.06 .065 .035 .065 .OOO 2001.70 978.00 
.010193 310. 271. 235. 3 5 0 .OO 45.00 1023.00 

CCHV= .600 CEHV= .800 
*SECNO 2.946 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 978.0 1022.0 TYPE= 1 TARGET= 44.000 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
9 PLOB PCH PRO6 ALOE ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDS1 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2022.00 ELREA= 2020.00 

UPSTREAM SECTION OF 4' +I- DROP STRUCTURE. 
DOUNSTREAM SECTION TO HUY 74 
4 - 10' X 8' X 108' CONC. BOX FULVERT U/ HEADUALLS - 30 DEG SKEU 

2.946 5.64 2010.75 2010.75 2010.75 2013.57 2.82 .O1 .03 2005.11 
3224.0 .O 3224.0 .O .O 239.0 .O 179.9 83.0 2005.11 

.55 .OO 13.49 .OO .OOO .025 .OOO .OOO 2005.11 978.80 
.005130 1. 1. 1. 0 8 0 .OO 42.40 1021.20 

SPECIAL BRIDGE 

5227 OWNSTREAM ELEV I S  2009.75 , NOT 2010.75 HYDRAULIC JUMP OCCURS DOWNSTREAM ( I F  LOW FLOU CONTROLS) 

SB XK XKOR COFP RDLEN BUC BUP BAREA SS ELCHU ELCHO 

3301 HV CHANGED MORE THAN HVlNS ' 

3302 UARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.58 

CLASS B LOU FLOU 

3420 BRIDGE U.S.= 2012.07 BRIDGE VELOCITY= 13.74 CALCULATED CHANNEL AREA= 191. 

EGPRS EGLUC H3 PUE 1 R PLOU BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

2013.26 2016.35 . 00 0. 3224. 340. 340. 2015.80 2021.90 0. 

3470 ENCROACHMENT STATIONS- 978.0 1022.0 TYPE= 1 TARGET= 44.000 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 2022.00 ELREA= 2020.00 

UPSTREAM SECTION OF 4 - 10' x 8' CONC.BOX CULVERT. 
2.966 7.43 2014.72 .OO 2014.72 2016.35 1.63 2.77 .OO 2007.29 

3224.0 .O 3224.0 .D .O 315.0 .O 180.6 83.1 2007.29 
.56 .OO 10.23 .OO .OOO .025 .OD0 ,000 2007.29 978.80 

.OD2045 108. 108. 108. 0 0 0 .00 42.40 1021.20 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH aROB ALOB ACH AROB VOL TVA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

CCHV= .300 CEHV= ,500 
*SECNO 2.970 
3280 CROSS SECTION 2.97 EXTENDED .48 FEE1 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 953.0 1050.0 TYPE- 1 TARGET= 97.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

2.970 8.58 2016.28 2012.29 2016.28 2016.74 .46 .05 .35 ' 2007.70 
3224.0 1008.8 1921.7 293.5 273.2 297.9 117.8 180.9 83.2 2007.90 

.56 3.69 6.45 2.49 .055 .035 .065 .OOO 2007.70 953.00 
.001328 11. 32. 50. 3 14 0 .OO 96.08 1049.08 

e CNO 3.019 

3301 HV CHANGED MORE THAN HVINS 
i 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1052.0 TYPE= 1 TARGET= 84.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

3.019 6.24 2016.54 2016.54 2016.54 2018.79 2.26 .72 .54 2010.40 
3224.0 230.9 2314.9 678.2 47.7 166.7 134.3 183.9 83.7 2010.50 

.57 4.84 13.89 5.05 .OM) .035 .070 .OOO 2010.30 968.46 
.009441 250. 260. 240. 0 15 0 .OO 83.17 1051.63 

*SECNO 3.073 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 975.0 1079.0 TYPE= 1 TARGET= 104.000 
3.073 8.38 2021.38 2021.38 2021.37 2023.38 2.00 2.38 .03 2013.00 

3037.0 634.5 1488.5 914.0 89.9 98.2 212.7 186.3 84.3 2013.40 
.57 7.06 15.16 4.30 .060 .035 .070 .OOO 2013.00 975.04 
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SECNO DEPTH CUSEL CRlUS USELK EG 0. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TVA ,R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS- 926.0 1012.0 TYPE= 1 TARGET= 86.000 
3.150 7.05 2024.85 2024.19 2024.86 2026.35 1.51 2.92 .05 2017.90 

3037.0 1179.7 1585.7 271.6 217.9 125.5 54.9 190.0 85.2 2018.30 

.59 5.41 12.64 4.95 , .060 .035 .070 ,000 2017.80 926.33 

.006677 420. 407. 390. 2 15 0 .OO 85.39 1011.71 

*SECNO 3.247 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 959.0 1062.0 TYPE= 1 TARGET- 103.000 
3.247 6.26 2030.16 2030.16 2030.14 2031.94 1.79 4.45 .08 2023.90 

3037.0 694.2 1013.0 1329.8 103.1 62.6 211.7 194.4 86.2 2023.90 

.60 6.73 16.19 6.28 .060 .035 .070 .OD0 2023.90 959.33 

.012616 434. 512. 548. 0 15 0 .OO 102.24 1061.57 

3265 DIVIDED FLOW i 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 924.0 1065.0 TYPE= 1 TARGET= 141.000 
3.344 8.17 2036.07 2036.07 2036.07 2037.82 1.75 5.38 .OO 2027.90 

3037.0 1256.9 1053.9 726.1 216.6 65.4 123.2 199.0 87.6 2027.90 

.62 5.80 16.12 5.89 .060 .035 .070 .OOO 2027.90 924.48 

.008750 500. 512. 535. 0 11 0 .OO 123.05 1064.19 

CCHV= .I00 CEHV- .300 
*SECNO 3.438 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1079.0 TYPE= 1 TARGET= 111.000 
3.438 6.89 2042.69 2042.69 2042.67 2044.47 1.78 4.57 .O1 2036.40 

3037.0 278.4 1229.8 1528.7 60.9 79.3 273.9 203.4 88.8 2035.90 

.63 4.57 15.50 5.58 .070 .035 ,070 .OD0 2035.80 968.64 

.010767 510. 497. 420. 0 15 0 .OO 110.12 1078.76 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH  ROB 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 TOPWID ENOST 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KRATlO = 1.42 

3470 ENCROACHMENT STATIONS= 939.0 1030.0 TYPE; 1 TARGET= 91 .OOO 

3.534 7.08 2046.98 2045.91 . 2046.99 2048.23 1.26 3.70 .05 2040.10 
3037.0 1129.1 1733.4 174.5 256.0 153.4 45.5 208.4 89.9 2040.10 

.65 4.41 11.30 3.84 .070 .035 .070 ,000 2039.90 939.16 
.005316 509. 509. 495. 3 15 0 .OO 90.56 ' 1029.72 

*SECNO 3.627 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 899.0 1026.0 TYPE= 1 TARGET= 127.000 
3.723 5.60 2057.20 2057.07 2057.20 2058.65 1.45 5.35 .O1 2051.70 

2849.0 1364.4 1373.3 111.3 291.9 104.9 29.1 218.4 92.6 2051.60 
.68 4.67 13.09 3.82 .070 .035 .070 .OOO 2051.60 899.21 

.009729 500. 506. 480. 2 8 0 .OO 126.20 1025.41 

3470 ENCROACHMENT STATIONS= 974.0 1183.0 TYPE= 1 TARGET- 209.000 

3.809 5.06 2061.96 2061.88 2061.96 2062.96 1.00 4.18 . I 4  2056.90 
2849.0 82.8 1117.9 1648.3 22.4 94.6 412.9 223.2 94.4 2057.30 

.69 3.69 11.82 3.99 .065 .035 ,065 ,000 2056.90 974.14 
.009116 380. 455. 480. 1 15 0 .OO 208.66 1182.80 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS 

Q QLOB PCH QROB ALOB ACH AROB VOL TUA 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPUID 

L-BANK ELEV 

, R-BANK ELEV 
SSTA 

ENDST 

*SECNO -.a17 
START TRl8 COnP 

-.a17 .817 1844.129 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS- 246.0 1139.0 TYPE= 1 TARGET= 893.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOWJPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AN0 THE TOPOGRAPHY. 

-.a17 4.13 1844.13 .DO 1844.13 1845.00 .88 5.81 -1.49 

3403.0 1173.7 2156.7 72.5 364.4 236.5 36.7 231.6 99.4 

.72 3.22 9.12 1.98 .065 .035 ,065 .OOO 1840.00 

.010420 550. 502. 775. 0 0 0 .OO 492.76 

7185 MINIMUM SPECIFIC ENERGY i 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 145.0 279.0 TYPE= 1 TARGET= 134.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

.060 3.14 1848.34 1848.34 1848.34 1849.01 .67 3.25 .02 

420.0 20.7 348.7 50.6 10.3 48.7 26.0 234.0 101.3 

.73 2.01 7.16 1.95 .055 .035 .065 ,000 1845.20 

.010064 270. 320. 360. 0 15 0 .OD 72.35 

"SECNO .I10 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 164.0 258.0 TYPE= 1 TARGET= 94.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLODDPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AN0 THE TOPOGRAPHY. 



S E W 0  DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

T IME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPUIO ENDST 
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..................................... 

HEC-2 UATER SURFACE PROFILES 

T H I S  RUN EXECUTED 04MAY92 15:25:57  

Version 4.6.2; May 1 9 9 1  
..................................... 

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

UASH S: L I T T L E  SAN DOMIN 

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

SECNO XLCH ELTRD ELLC ELMIN Q CUSEL CRlUS EG 10*KS VCH AREA .01K 



'SECNO XLCH ELTRO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OD 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

1952.20 
1952.20 

1952.20 
1952.20 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo , 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
i 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

1948.90 
1948.90 

1948.90 
1948.90 

ELHIN 

1853.00 
1853.00 

1860.00 
1860.00 

1866.90 
1866.90 

1875.40 
1875.40 

1885.30 
1885.30 

1893.50 
1893.50 

1901.80 
1901.80 

1910.20 
1910.20 

1917.40 
1917.40 

1924.70 
1924.70 

1928.20 
1928.20 

1929.40 
1929.40 

1932.40 
1932.40 

1932.40 
1932.40 

1934.00 
1934.00 

1934.10 
1934.10 

1934.20 
1934.20 

CUSEL 

1856.46 
1856.46 

1864.44 
1864.44 

1870.81 
1870.81 

1880.77 
1880.77 

1888.89 
1888.89 

1898.46 
1898.46 

1905.15 
1905.15 

1914.73 
1914.78 

1921.51 
1921.48 

1930.25 
1930.25 

1934.67 

1934.67 

1937.47 
1937.47 

1938.41 
1938.41 

1940.16 
1940.16 

1940.48 
1940.48 

1940.46 
1940.46 

1940.48 
1940.48 

EG 10*KS VCH 
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AREA 

544.09 
544.09 

692.31 
692.31 

631.43 
631.43 

435.21 
435.21 

481.89 
482.92 

471.09 
471.43 

709.60 
709.11 

353.14 
359.15 

722.14 
710.42 

433.21 
433.13 

303.70 
303.55 

334.52 
334.50 

352.54 
352.56 

513.94 
513.94 

533.96 
533.96 

496.69 
496.69 

487.37 
487.37 
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• SECNO 
XLCH ELTRD ELLC CUSEL AREA .01K VCH 



04HAY92 15:25:31  PAGE 7 1  

m SECNO XLCH ELTRD ELLC ELMIN a CUSEL CRIUS EG IO*KS VCH AREA .OIK 



a H S: L I T T L E  SAN DOMlN 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO P CUSEL D I F U S P  OlFUSX OIFKWS TOPWID XLCH 

PAGE 7 2  
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SECNO 
CVSEL TOPVID XLCH 



SECNO 9 CUSEL D l  FUSP D l  FUSX D l  FKUS TOPUID XLCH 
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SECNO 9 CUSEL DIFUSX Dl FKUS TOPUID XLCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 
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CAUTION SECNO= . l o 2  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

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

CAUTION SECNO= . I 0 2  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

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

CAUTION SECNO= . I 6 0  PROFILE- 1 MIN,IMUM S P E C l F l C  ENERGY 

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

CAUTION SECNO- .I60 PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .254  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 2 5 4  PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- . 2 5 4  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 2 5 4  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 3 4 4  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 3 4 4  PROFILE. 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .344  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .344  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

a T l O N  SECNO= . 4 2 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

T l O N  SECNO= . 4 2 7  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 4 2 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 4 2 7  PROFILE= P' MlNlMUM SPECIFIC ENERGY 

CAUTION SECNO= .518 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 5 1 8  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .518  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- .817 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .817 PROFILE= 1 MlNlMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .817 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .817 PROFILE= 2 MINIMUM SPECIFIC 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 S P E C I F I C  ENERGY 

UARNING SECNO= 1 .096  PROFILE. 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

UARNING SECNO- 1.096 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO- 1.283 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.283 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

T l O N  SECNO- 1.283 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

I O N  SECNO= 1.283 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.375 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.375 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.375 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
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ION SECNO- 1.375 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .470  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .470  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .470  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .470  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .662  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.662 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1 .662  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .662  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNOZ 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTIOH SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

UARNING SECNO= 

UARNING SECNO= 

CAUTION SECNO- 

CAUTION SECNO. 

CAUTION SECNO- 

CAUTION SECNO- 

WARNING SECNO= 

WARNING SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNOZ 

CAUTION SECNO- 

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

1 .847  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1 . 8 4 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.847 PROFILE= 2 MlNlMUM S P E C I F I C  ENERGY 

1 .912  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

1 .912  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.912 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.912 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

1.931 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

1.931 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

1.931 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1.931 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1 .932  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1 .932  PROFILE- 4' MINIMUM SPECIFIC ENERGY 

1 .932  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1 .932  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.933 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1.933 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 . 9 8 0  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

1.980 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

1.980 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.980 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

2.053 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2 . 0 5 3  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.054 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

2.054 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

2 .054  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

2.054 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2 .056  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

2 .056  PROFILE. 1 MINIMUM S P E C l F l C  ENERGY 

2 .056  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

2.056 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2 .097  PROFILE= 1 HYDRAULIC JUMP D.S. 



NING SECNO= 0 2.097 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- 2 . 0 9 7  PROFILE; 2 HYDRAULIC JUMP D.S. 

VARNING SECNO= 2.097 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= 2.131 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.131 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

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

CAUTION SECNO' 2.131 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.194 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 .194  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 .194  PROFILE. 2 CRkTICAL DEPTH ASSUMED 
CAUTION SECNO= 2.194 PROFILE= 2 MINIEILIE( S P E C I F I C  ENERGY 

CAUTION SECNO- 2.360 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 3 6 0  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.360 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 .360  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2 .646  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 2.646 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 2.646 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 .646  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

UTlON SECNO- 

0 
2.746  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

T l O N  SECNO= 2 .746  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

UTlON SECNO- 2.746 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 .746  PROFILE- 2 MINIMUM SPECIFIC ENERGY 
L' 

CAUTION SECNO= 2 .838  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 .838  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOZ 2.838 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 .838  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 2.946 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 . 9 4 6  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.946 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 .946  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.966 PROFILE= 1 HYDRAULIC JUMP D.S. 

WARNING SECNO- 2.966 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= 2 .966  PROFILE- 2 HYDRAULIC JUMP D.S. 

WARNING SECNO- 2 .966  PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= 3 . 0 1 9  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 0 1 9  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3 . 0 1 9  PROFILE' 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 3.019 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 3 .073  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

L T l O N  SECNO= 3.073 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

T I O N  SECNO= 3 .073  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3.073 PROFILE' 2 MINIMUM SPECIFIC ENERGY 



CAUTION SECNOZ 3 . 2 4 7  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 2 4 7  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 3 . 2 4 7  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 3 . 2 4 7  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 3 .344  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 3 4 4  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 .344  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOZ 3.344 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO. 3 .438  PROFILE= 1 CR1,TICAL DEPTH ASSUMED 

CAUTION SECNO= 3 . 4 3 8  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3 . 4 3 8  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 .438  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

UARNING SECNO= 3 . 5 3 4  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNlNG SECNO= 3 .534  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3 . 6 2 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3 . 6 2 7  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 6 2 7  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3.627 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 0 6 0  

.! TION SECNO- . 0 6 0  

T ION SECNO- . 0 6 0  

CAUTION SECNO= . 0 6 0  

CAUTION SECNO= . 1 1 0  

CAUTION SECNO= . I 1 0  

CAUTION SECNO= . I 1 0  

CAUTION SECNO= . I 1 0  

PROFILE= 

PROFILE= 

PROFILE; 

PROFILE- 

PROFILE= 

PROFILE= 

PROFILE; 

PROFILE- 

1 C R I T I C A L  DEPTH ASSUMED 

1 nlnlnun SPECIFIC ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 n l N I n u n  SPECIFIC ENERGY 
L 

1 C R l T l C A L  DEPTH ASSUMED 

1 MlNlMUM S P E C I F I C  ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 MlNlMUM SPECIFIC ENERGY 
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FLWOUAY DATA, WASH S: L I T T L E  SAN DOMIN 

PROFILE NO. 2 

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

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

AREA VELOCITY FLWOUAY FLWDUAY 



FLOOOUAY DATA, MASH S: L I T T L E  SAN DOMlN 

PROFILE NO. 2 

- * . . - - . FLMX)UAY - - - - - - -  UATER SURFACE ELEVATION 

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

AREA VELOCITY FLWOUAY FLOODUAY 



<<<<<< WS ELEV. & BED ELEV. vs DISTANCE(mi) 
Profile No. 1 - . . - . . - 

Profile No. 2 - 

.98 1.96 2.94 

D i s t a n c e  



<<<<<< Cross Sect ion: 41.29: (FN = WASHS.0) 
Q1= 3403 WSl= 1780.66 
Q2= 3403 WS2= 1780.66 - . . - . . - 

Manning-n's: n-lob = .04 n-ch = .03 n-rob = .04 
1860 

1750 2750 3750 

S T A T I O N  



<<<<<< Cross Section: .102: (FN = WASHS.0) 
Q1= 3403 WS1= 1786.18 
Q2= 3403 WS2= 1786.18 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

1070 1270 1470 

S T A T I O N  



<<<<<< Cross Section: I :  (FN = ~ ~ 5 ~ 5 . 0 )  

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1805 

1005 1105 1205 

S T A T I O N  



<<<<<< Cross Sect ion: .254: (FN = W A S H S . ~ )  



<<<<<< Cross Section: .344: (FN = WASHS.0) 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .055 

S T A T I O N  
DS-19-1992 



<<<<<< Cross Sect ion: .427: (FN = WASHS.0) 
Q1= 3403 WS1= 1812.6 
Q2= 3403 WS2= 1812.6 - . . - . . - 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .055 
1831 

530 930 1330 

S T A T I O N  



<<<<<< Cross Section: .518: (FN = WASHS.0) >>>>>> 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .055 

1838 

450 850 1250 1650 

S T A T I O N  



<<<<<< Cross Section: .617: (FN = WASHS.0) 
Q l =  3403 WSl= 1825.26 - 

Q2= 3403 WS2= 1825.26 - .  - 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .065 

1846 

620 1020 1420 1820 

S T A T I O N  



<<<<<< Cross Section: .722: (FN = w ~ s H S . 0 )  

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .065 

620 1020 1420 1820 

S T A T I O N  



<<<<<< Cross Sect ion: .817: (FN = WASHS.0) 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .065 

1859 

1855 

z 
0 
- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1851 I- 

Q 

> 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1847 

_I 

W 

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1843 

: N  . 1 : 
1839 

-250 750 1750 2750 3750 

S T A T I O N  
W-19-1992 

I 
I 
I 
I 
I 
I 

. I 
I 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I .  
I 



<<<<<< Cross Section: .903: (FN = WASHS.0) 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .065 

1864 

330 730 1 1  30 

S T A T I O N  



<<<<<< Cross Section: 1 (FN = W A S H S . ~ )  
Q l =  3403 WSl= 1856.46 
Q2= 3403 WS2= 1856.46 

- . . - . . - 

Manninq-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 1.096: (FN = WASHS.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1040 1240 1440 

S T A T I O N  



<<<<<< Cross Sect ion: 1.189: (FN = WASHS.0) 

~ a n n i n ~ - n ' s :  n-lob = .06 n-ch = .035 n-rob = .06 

1885 

1040 1240 1440 

S T A T I O N  



<<<<<< Cross Section: 1.283: (FN = WASHS.0) 
Q1= 3299 WSl= 1880.77 - .  - .  - 

Q2= 3299 WS2= 1880.77 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
08-19-1992 



<<<<<< Cross Section: 1.375: (FN = w ~ S H 5 . 0 )  

Mannina-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
oe-19-1932 



<<<<<< Cross Sect ion: 1.47: (FN = WASHS.0) 

S T A T I O N  



<<<<<< Cross Section: 1.563: (FN = WASHS.0) 
Q1= 3299 WS1= 1905.15 
Q2= 3299 WS2= 1905.15 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 
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S T A T I O N  
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<<<<<< Cross Section: 1.662: (FN = WASHS.0) 
Ql= 3299 WSl= 1914.73 
Q2= 3299 WS2= 1914.78 - . . - . . - 

Manninq-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
08-19-1992 



<<<<<< Cross Section: 1.754: (FN = w ~ s H S . 0 )  
Q1= 3299 WS1= 1921.51 - 

Q2= 3299 WS2= 1921.48 
- . -  



<<<<<< Cross Sect ion: 1.847: (FN = WASHS.0) 
Q1= 3299 WS1= 1930.25 
Q2= 3299 WS2= 1930.25 

- . . - . . - 

S T A T I O N  
08--19-1992 



<<<<<< Cross Section: 1.912: (FN = WASHS.0) 
Q l =  3299 WSl= 1934.67 
Q2= 3299 WS2= 1934.67 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

1970 

980 1020 1060 

S T A T I O N  



<<<<<< Cross Section: 1.931 : 

Manning-n's: n-lob = .065 

1970 

n-ch = .035 n-rob = ,065 

1075 11 75 1275 

S T A T I O N  



<<<<<< Cross Section: 1.932: (FN = WASHS.0) 
Q1= 3299 WSl= 1938.41 
Q2= 3299 WS2= 1938.41 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

S T A T I O N  
08-19-1992 



<<<<<< Cross Section: I .933: (FN = WAsHS.0) 

Manninq-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

S T A T I O N  



<<<<<< Cross Section: 1.934: (FN = WASHS.0) 



<<<<<< Cross Section: 1.936: (FN = w ~ s H S . 0 )  

S T A T I O N  
C8-19-1992 



<<<<<< Cross Section: 1.939: (FN = WASHS.0) 



<<<<<< Cross Sect ion:  1.98: (FN = WASHS.0) 
Ql= 3299 WSl= 1947.37 
Q2= 3299 WS2= 1947.38 - . . - . . - 



<<<<<< Cross Section: 2.053: (FN = WA5HS.O) 

S T A T I O N  
08-19-1992 



<<<<<< Cross Section: 2.054: (FN = w ~ s H S . 0 )  

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 
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S T A T I O N  
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<<<<<< Cross Section: 2.056: (FN = w ~ S H s . 0 )  



<<<<<< Cross Sect ion: 2.097: (FN = WASHS.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 SPECIAL BRIDGE 

S T A T I O N  
W-19-1992 



<<<<<< Cross Section: 2.131: (FN = WASHS.0) 
Q1= 3224 WSl= 1960.9 - 

Q2= 3224 WS2= 1960.91 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

1200 1600 2000 

S T A T I O N  



<<<<<< Cross Section: 2.1 94: (FN = w ~ s H S . 0 )  

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2000 

1200 1600 2000 

S T A T I O N  



<<<<<< Cross Sect ion: 2.267: (FN = WASHS.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

201 0 

1190 1590 1990 

S T A T I O N  



<<<<<< Cross Section: 2.36: (FN = w A s ~ S . 0 )  



<<<<<< Cross Section: 2.455: (FN = WASHS.0) 
Q1= 3224 WS1= 1979.53 
Q2= 3224 WS2= 1979.52 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

1990 

1200 1600 2000 

S T A T I O N  



<<<<<< Cross Section: 2.55: (FN = WASHS.0) 
Q1= 3224 WS1= 1983.84 
Q2= 3224 WS2= 1983.84 

- . . - . . - 



<<<<<< Cross Section: 2.646: (FN = w ~ s H S . 0 )  



<<<<<< Cross Section: 2.746: (FN = WASHS.0) 
Q1= 3224 WSl= 1995.88 

- 
Q2= 3224 WS2= 1995.88 

- .  - .  . -  

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = ,065 

1200 1600 2000 

S T A T I O N  



<<<<<< Cross Section: 2.838: (FN = WASHS.0) 



<<<<<< Cross Sect ion: 2.894: (FN = w ~ s H S . 0 )  

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2024 

1600 

S T A T I O N  



<<<<<< Cross Section: 2.945: (FN = WASHS.0) 
Q1= 3224 WSl= 2007.56 
Q2= 3224 WS2= 2007.56 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 
2050 

1070 1470 1870 

S T A T I O N  



<<<<<< Cross Section: 2.946: (FN = w ~ S H 5 . 0 )  

Manning-n's: n-lob = .065 n-ch = .025 n-rob = .065 HYDRAULIC JUMP 

. . . . . . . .  

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

670 1070 1470 1870 2270 

S T A T I O N  
08-19-1992 



<<<<<< Cross Section: 2.966: (FN = w ~ s H S . 0 )  



<<<<<< Cross Sect ion: 2.97: (FN = WASHS.0) 
Q l =  3224 WSl= 2016.28 - 

Q2= 3224 WS2= 2016.28 - . . - . . - 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .065 



<<<<<< Cross Sect ion: 3.01 9: (FN = WASHS.0) 
Q1= 3224 WS1= 2016.54 
Q2= 3224 WS2= 2016.54 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 



<<<<<< Cross Section: 3.073: (FN = w ~ s H S . 0 )  
Q1= 3037 WS1= 2021.37 
Q2= 3037 WS2= 2021.38 

- .  . -  . -  

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 

960 11 60 1360 1560 

S T A T I O N  



<<<<<< Cross Sect ion: 5.1 5: (FN = WASHS.0) 
Ql= 3037 WSl= 2024.86 
Q2= 3037 WS2= 2024.85 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 
2041 

960 1160 1360 

S T A T I O N  



<<<<<< Cross Section: 3.247: (FN = w ~ S H s . 0 )  

Manninq-n's: n-lob = .06 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 3.344: (FN = WASHS.0) 
Ql=  3037 WSl= 2036.07 
Q2= 3037 WS2= 2036.07 

- . . - . . - 

S T A T I O N  

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 
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<<<<<< Cross Section: 3.438: (FN = WAsHS.0) 



<<<<<< Cross Section: 3.534: (FN = WASHS.0) 



<<<<<< Cross Section: 3.627: (FN = WASHS.0) 

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

S T A T I O N  



<<<<<< Cross Section: 3.723: (FN = W A S H S . ~ )  



<<<<<< Cross Section: 3.809: (FN = w ~ s H S . 0 )  

S T A T I O N  
W19-1992 



<<<<<< Cross Section: -.817: (FN = WASHS.0) 
Q1= 3403 WS1= 1844.1 3 
Q2= 3403 WS2= 1844.13 - .  - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 
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S T A T I O N  
08-19-1992 



<<<<<< Cross Section: .06: (FN = W A S H S . ~ )  

S T A T I O N  
08-19-1992 



<<<<<< Cross Section: .I 1: (FN = w ~ s H S . 0 )  

S T A T I O N  
08-19-1992 
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a Approval of hydrologic analysis, inciuding the resuitingpeak 
appropriate local, state,  or Federal Agency. (i.e., F I O ~  

+v c. 0 ~ 1 1 7  ) 
Attach evi'dencr: of approval. 
Approval of the hydrologic analysis is not required by any local, Stale,  or Federal Agency. 

. 

. - - .. . . . 

I 
FEMA USEONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 

HYDROLOGIC ANALYSIS FORM 

PUBLIC BURDEN DISCLOSURE NOTICE 

ub'lic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate includes the 
t ime for reviewing instructions, searching existing data sources, gathering and maintaining the needed da ta ,  a n d  
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any  suggestions 
for reducing this burden, to: Information Coilections Management, Federal Erhergency Management Agency, 500 C 
Street,  S. W., Washington, DC 20472; and to the Office afkfanagemeni and Hudget, Paperwork Reduction Project (3067- 
01481, Washington, DC 20503. 

Community Name: 

FlnodlngSource: Wash -/- : Sari D o r n ~ n ~ o  Wash 
lOnr [urn, fur each flooding ~u l r rco )  

Project Name /Identifier: WIC Ken burn AD M 5  FC D 89- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

C l  Approximate study stream ('one A1 
D e k i  ed study stream (briefly e plain methodology) HEC - I a nqly515 bajsd 00 F ~ O O J  
I DIS?~I ct af do; I c o , p  COU n* MPJhfidbI~o,e~ . 

2. REASON FOR NEW HYOROLOGICANALYSIS 

No existing analysis 
Improved data (see data reuision on page 3) 

t a Changed physical conditions of watershed fezplain) 

C] Alternative methodology fjlrstib why rhe reuised mo&l is better than model u e d  in :ha effec:iue FISI 

C] Evaluation of proposed conditions (CLOMRs only1 (explain) 

a Other l d n  !be) a dl! 
d i ~ ~ d a k f  +O ~ C ~ I < C ?  

e ~ ~ s f i n a  conXiions! 

I r a  computer program/model was used in revisingthe hydrologic analysis, please provide a diskette with the input 
files for the  lo-, 50-, 100 - a n d  500-year recurrence intervals. 

Oniy the 100-year recurrence interval need be included for 3FHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

FEMA Form 81-898. AUG93 Hydrologic Analysis Farm Form 3 Pdqe 1 of 7 

O.M.E. Burden No. 3067-0148 
Expires ~ u i y  3 1, 1994 



4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 
t 

Location: Drainage area F1S Icfs) : Revised (cfs) : 
$ 

luenrr ~ 1 %  Na~sammm zo.?$$. ~ j .  /2760 C ~ S  

Elver 

Note: When revised discharges are not significantly diiferent than FIS discharxes, FEMA may require a 
confidence IimiLs 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, transilion to Lhe unrevised portion is important to maintain the eonLlnuity of Lhe study. NFlP 
regula~ions stipulaLe that such a transition must be assured. What is the transition Gum Lhe proposed discharges to the 
erTective discharges? Please explain how the Lransition was made (attnch separafe sheef i f  necessary) 

hlg P X ~ ~ I M  qno \vsr~  c r  u p d h d  crnelv51~ % r e f  l ec f  . - ~ , & n q  c o r d ~ t l o n s .  
i 

ATTACi( A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is Lhe new hydrologic analysis being developed solely Lo revise the flow vdlues presented in the FIS(i.2. no changed 
hydraulic conditions)? 17 Yes No 

If yes, does Lhe 1 OO-year water surface elevation change by 1.0 foot or more? Yes C] 1\10 

IPEMA does not normally revise NFTP maps solely due to insignificant flow cha~lycs where changes in IOO-year waLer 
surface elevation are less than 1.0 foot. 

Hydr0logi~ analyrnr Form Form 3 Page 2 of 7 



5. HISTORIC41 FLOODING INFORMATION 

maxlmum peaK olscnarge: -. , 
Second highest peak discharge: cTs 

Source of information: 

6. GAGE RECORD INFORMATION I 
Location of nearest gage to project site (along flooding source or srmilar wafershed; spec:jyJ 

MA 
Gaging Station: 

Drainage area a t  gage: mi? 

Number of years of data: 

L 

Please use the following table to list all the data andlor parameters airccted by this request and identiiy them .is 
new data (,Vew) or  as  revisinc existing data (Reuised). ( I f  necessary, alfach a separafe sheef.) 

1 Data Parameter New Revised Data Source I 

Data source can be from a Federal, State, or local government agency, or tiom a private source. Sozne State and 
local governments may have less strict data requirements than Federal agencle.;, in which case the hydrologic 
data  may not be accepted by FEMA unless it is demonstrated that the data give a better estimate of the flood 

Attach documenlation corroborating each data source (i.e., certified .sluremenr, reporl, bibiiugraphical refirrnce 10 
apublished documenl). 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 Affachmenf B) 

t a PrecipitatiodRunoff Model (use Alfachmenf C) 

;z Other (specify; aftach backup computations and  supporting data) 

I I 

Hydrologic Analysis Form Farm 3 Page 3 of 7 



ATTACHMENT A: STATISTlC4L ANALYSIS OF GAGE RECORDS 

Ga@ng Station: h/A 
Gage 1.ocation (latitude and longitude): 

FIS: Revised: 

1. Number of years of data ................................ .. 
Systematic ................... .. ..... .. .......... 
Historical ......................................... 

2. Homogeneous data ..................................... O Y e s   NO a y e s  O N o  

3. Data adjustments ...................................... Yes q No O Y e s  C l N o  

4. Number of high outliers ..... ; .......................... 
Low outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events .................................. 

5. Generalized skew . . . . . . . . .  .: ......... :. ................ 
......... .............................. 6. Station skew .'. 

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

8. Probability distribution used (justify 

if log-Pearson 111 was not used) ...................... 
9. Transfer equalions Lo ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q yes q NO 

If yes, specify meLhod 

Yes N O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Expected probability* 

...................................... 11.Comparison of results with other analyses q Yes q NO 

Ifyes, dcscribe 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. 

Artach analysis including plot of flood frequency curve. 

Hydroloqi( Analysis for Form 3 Page J of 7 





ATTACHMENT C: PREaPITATlONIRUNOFF MODEL 

FIS: Revised 
I .  Method or model used: ................................... h'6C -I 

Version: ............................................ Ver. 3.0 
Date: ............................................... , 02  All&. 88 

2. Source of rainfaill1 depth: ................................. AIOAA Atlas 7 
3. Source of rainfall distribution: .' ............................ 5 C 5  TYPE E 

....................................... 4. Rainfall duration: 24 hours 
..................... 5.  h e a l  adjustment to precipitation (%): dU5 HYDRO+ 

6. Hydrograph development method: ........................ 5- G ~ p h  
....................................... 7. Loss rate method: 6 r e ~ n  - AMPT 

........................... Source of soils information; 5c.5 
. . . . . . . . . . . . . . . . . . . . . . . .  Source ofland use information Town d Ldrbnbufc 

3. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F \ l o r ~ m l  bee%' 
....................................... 9 Reservoir routing: a y e s  = N o  D y e s  rn No 

10. Baseflow considerations: ................................. Yes No O Y c s  @ No 

If yes, explain how baseflow was determined: 

I I .  Snowmelt considerations: .................................. Yes No 17 Yes a No 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I?. Model calibration: Yes q Xo a y e s  O N o  

Ir yes, e i p ~ a i n  how calibration was performed ~ . A M D U ~  d~scharcfes - Were  c o m ~ a r e d  

w\tt? ~ \ % H A I I G E  vs  RAINA AGE AEFA rUr\ /cs a r d  envelopes 

. . . . . . . . . . . . . . . . . . . . . . . .  .......................... I 13. Future land use condition: .. 0 Ycs e3[ No 
If yes, explain why I 

NOTE: FEMA policy is to base floodingon exisLingcondilions. 
I f d a b  is not available, indicate by NIA. 

Atrach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calcularions, and supporting maps, delineating the watershed boundary and drainage area divides. 

Hydrolog8c Analysts Form Form 3 Paqc 6 of 7 



ATTACHMENT 0: CONFIDENCE LIMITS EVALUATION 

I . , ,  n. 

I 
1 

A - No f ' l o l ~  records ream: I 
1 Select one location for ConIidence Limits Evaluation (describe locarion): 

-A. -- " 

Discharges for selected location: 

Exceedance Probability FIS Kevised 

10% (10-year1 . . . . . . . . . . . . . . . . . . . .  cfs 

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

1% (1 00-year) . . . . . . . . . . . . . . . . . . .  cfs 

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

I 1 % f 100-veari Flood Confidence Intervals ... ~. .. - - -  - 

90% Confidence Interval: 

cfs 

cfs 

cfs 

cfs 

5% limit cfs 

95% limit cis 

50% Conlidence Interval: 25% limit c<s 

7 5 8  limit cis I I 
If the value ofthe 100-year frequency flood in the 
FIS is beyond the 50% confidence interval bu t  
within the 90% coniidence interval, does the 100-year 
water surface elevation change by 1.0 Foot or more? Yes No 

I An example of confidence limits analysis can be found in Appendix 9 of Bulletin 178, 

Attach Confidence Limits Analysis. 

0 



L I 
3. HYDRAULIC ANALYSIS 

Afr,-nd,7( # 6 , /7  

Why is the hydraulic analysis different from that  used Lo develop the FIRM. (Check ull L ~ L  upply) 

C] Not studied in FIS 1 
,y Improved hydrologic dala/analysis. Explain: I 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0748 
RlVERlNE HYDRAULIC ANALYSIS FORM Exojres July 3 1, 1995 

a Improved hydraulic anaiysis. Explain: 

FEMA ONLY 

3 Vlood control structure. ):xplain: 

I'UHLIC HUK1)b:N DISCLOSURE NO'SICK 

ublic reporting burden for this rorm is estiniated lo average 2.25 hours per response. The burden estimate includes the 
me for reviewing instruclions, searching exisling data sources, gathering and main,taining the needed da ta ,  and 

compleling and reviewing the form. Send comments regarding the accuracy of the burden estimate and any  suggestions 
for reducing lhis burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Slrr?ct, S.W., Washington, DC 20472; and to the Ofice oTManagemcnt and Budget, Paperwork Reduclion Project (3067- 
01-48), WashinGon, DC 20503. 

Community Name: ~ r l l n ~ ~ r ~ o r a  fJ bAcir;coe~ ~ ~ r n b  h w n  of h!;cknburci 
P> 

lilooding Source: wnr;b3 7 :  SDO ~ i ~ m ; ' n ~ ? o  dd&h 
101~ /urn, for each flooding rourcJ I-) 

Project NameAdenLiIier: W ; c k c ~  burrq ADMS - FCD 89-77 
1. REACH TO BE REVISED - 

1)ownstream limit: ~ 4 0 f  ( d o  0 .  30 

Upstrcam limit: SCc,:,do 2 150 

2. EFFECTIVE PIS 

n Not studied 

a Studied by approximate methods 

1)ownstream limit of study 

Upstream limil of study 

Studied by detailed methods 

Downstredm limitofstudy Conf/"efl~e Lul'+b t la  5 - y ~  vnpa ,@,' ve r 
I 

Upstream limit of study ~ i o f , o n  2.2dO .- 
3 Floodway delineated 

Downstream limit ofFloodway 

Upstream limit of Floodway 

C 1 Other. I.:xplain: 

I 

F E M l  iarm 81.89C AUG 33 Riverine Hydraulic lnalyr!r  Form i o m  4 Page I ol 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

I.'ull input and oulput listings along with files on disketle (ifauailable) for each of the models listed below and 
'summary of the source of input parameters used in the models must be provided. The summary must include a 
comnlele description of any changes made from model Lo model (e.g. duplicale effecliug model lo corrected effectiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
inslructions for directions on when other models may be required. Only the 100-year flood prolile is required for 
SVHAs wilh a Zone A designation. For areas which do noL have detailed floodi?ng, a,hydraulic modcl is not 
required; however HFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies or the hydraulic analysis used in the effective PIS, referred to as  the 
ctTcctive models (lo-, 50-, loo-, and  500-year multi-profile runs and  the 
,qoodway run) must be obtained and lhen reproduced on the requestor's 
equipment to produce the duolicate efTective model. This is required to 
assure that  the effective model input data has been transferred correctly to 
the requestor's equipment and to assure  thaL 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 EtTective Model 

The  correcied cffective model is the model that  corrects any errors that 
occur in the duolicale effective model, adds any additional cross sectinns'to 
the dunlicate cifecf.ive model, or incorporates more detailed topog%phlc 
informutlon than lhal  used in the currenlly eITecLive model. The currecLed 
effective modcl must @ reflect any man-made physical changes s ~ n c c  the 
aa te  of the eirective model. An error could be a technical error in the 
modeling proccdures. or any construction in the floodplain thul occurrcd 
prior to the date of the effective model but was no1 incorporated lnlu the 
effeetivc modcl. 

m Exisling or I're-Projecl Conditions Model 

The duoiicatc cffectivc or corrected model is modificd lo produce the - p~ ~ 

a?xisLine or 3rc-oroicc! conditions model to reflee1 any rnoaiiicar~ons rhai 
have occurred within the flooaplain since the date of the effective mooel bur 
prior lo the construction of the project For which lhe revision is being 
requested. If no modification has occurred since the dale of the effective 
model, then this modcl would be identical to the corrected cffcctive or  
dunlieate effectiv~: niodel. 

Iievised or I'osl-l'rojecl Conditions Model 

I The  existine or   re-oroiect conditions model (or duplicare effectiue o r  
corrected effectiue model, as uppropriare) is revised to reflect revised or post- 
project conditions. This model must incorporate any physical changes lu 

I 
the floodplain since the effective model was  produced as  well as  the effects 
of the proiect. When the request is for proposed project this model should 
reflect proposed conditions. 

Natural 

Natural 

cl 

Floodway 

0 

Floodway 

a 

Other Please attach a shee l  descr ibing al l  o the r  models o r  Natural Floodway 

? caicuiations submillcd. E4 !x 

i \ j e ~ /  ~~~h / (?m oscd E F e c i i v e  ~ ~ ~ * d e , )  P 

Rsverone nydraulr Analyso, torm b a r n  4 Page 2 01 6 



4. M O O E L  PARAMETERS (from modelused to revise 100-year watersurface elevation) 

Discharges: Upstream Limit Downstream ~ i m i t  

Attach diagram showing changes in 1 OO-year discharge 

Explain how thc s tar t ing water surface elevations were determined S t a r  i r n s  wo4er  - 
surfQck el= v a  tjdns de+erm,&d b y  A - l r e  s/ooe- ~ r e o  rnefhoc/. 

Givc ranzc of friction loss coeficients (Manning's "N") Channel 0.03J . . . . . . . .  

. . . . . .  Overbanks 0 . 0 ~ ~ -  0. 070 

If FricLion loss coefficients a re  different anywhere along the  revised reach from those used to develop ihe F1 RM, 
.give loention, value used in the effective PIS, and revised values and un explanation as to how the revised valucs 
were determined. 

1,oeaLion FIS 

1)escribe how Lhe cross section geometry dala were determined (e .# . .  ficid survey, topographic map, taken f rom 
previous sludy) and list cross sections LhaL were added. 

D ~ + Q  por r4~  o r  c r ~ 5  - ~ e c  i l d o s  ~ l r c  b a s e s ,  on ,JAG C o q r a m n ? e  - - 
r I '  - r ~ c  n o d e l s  * o r  +he f ~ ~ ~ ~ r n ~ h ~ ;  - ,  m a p s .  

Riverme Hydraulic Anaiyrd, Fo!m iovnl 4 Page 3 of 6 



4. MODEL PARAMETERS (Cont'd) 

I 1 
5. . Explain how reach lengths for channel and overbanks were determined: 

,411 reach lenq /hs  - Vcre  measured GCW Cl~adpl~r; 

work  m o p s ,  I 
5. RESULTS (from modelused to revise 100-year wafer sun'ace ekvationsJ 

1. Do the  results indicate: 

a. Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  Yes No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . .  .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B y e s  0 No 

d. Other unique situalions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

r o O / e n r ~  report  ~ , f t P t h e d ,  
Irycs to z f  ~ ~ ~ ~ ~ ~ ~ ~ ~ , " , ~ ~ , " ! ~ ~ ~ ~ ~ i ~ ~  that  d i ~ u s s e s  the srtwdL1on ilnd how it is prcscnlcd on Lhc 
proiiles, lables. and maps. 

1. What  is the maximum c h m g e  in encrgy between c ~ o s ~ s e c t i o n s ?  . , . . :. . ' / g 6  f 'Ar 
Specify locillion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 4 d  

3. W h a l  is the distance between the cross-sections in 2 above? 5 6 2  -RtJ . . . . . . . . . . . . . . . . . . . .  
Specify lociltion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 5 1 1  

1. What  is thc maximum distancc bctween cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  6 234t 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.32k 

5. IJloodway determination 

a.What is the maximum surcharge allowed by the communily o r  Stale? . . . . . . . . .  1.0 foot 

b. What  is  the maximum surcharge for Lhe revised condilions? . . . . . . . . . . . . . . . . . .  0,  / foot 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .  0 3 0  
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 . 3 9  f ~ s  

Spccify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, 030 

d. Arc lhere any negeative surcharge values a t  any cross-section Ycs 0 Yo 

Ifyes,  the tloodway may need to widen. If it is no1 widened, please explain and indicntc the maximum negative 
surcharge. +we s u r c  A m m r c  . o f - o , / f t  occur  a t  ~ s + o + / b n s  because 

/ ,&/so$ e $ e c j , v e  /'lo& a rc ,? .  were * t ,  

Riverine Hydraulic Analyrlr Form Form A Page 4 of 6 



5. RESULTS (Coni'dj 

t '  Is the  discharge value used to determine the iloodway anywhere difierent from thatused to determine the 
na tu ra l  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. ..... Yes No 

If  Yes, explain: . 

. . . . . . . . . . . . . . . . . . . . . . .  7. DO 100-year water suriace e~eva t idns  increase a1 any iocation? y e s  NO 

Ifyes,  please attach a list o i t h e  locations where the increases occur, state whether or not the increases a r e  located 
on the  requestor's property, and provide a n  explanalion or the reason [or \he incretases. 

I Please a t tach a completed comparison lable entitled: Water Suriace Elevation Check (See page 6) I 

A. The revised water surfacc elevations Lie into those computed by the effeclive FIS Model ( I O - ,  50-, 100-, and500- 

year), downstream of the project a t  cross-section wilhin reet and upstream o i t h e  

project a t  cross section wilhin TeeL. 

13. T h e  revised floodway elevations tic into those computed by the effective FTS modcl, dowstredm o i t h e  project a t  

cross section within feet and upstream ofthe project a t  cross section 

within feet. 

C. Attach profiles, a t  the same vertical and horizontal scale as the prolilcs in the effective PIS report, showing 
s t ream bed and profiles of all floods studied (without encroachmenl). Also, label all cross sections, road crossings 
(including low chord and top.of-road data) ,  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, the stalioning should be revised Tor ail proiile sheets. 

I I). Attach a Floodway Data Table showing data for eachcrosssec~ion IisLcd in ihe published Floodway i)alarrabie in I 
I, Lhe i:IS report. 

I'rocucd Lo IliverinclCoasLal Mapping Form I ~ 

Riverine Hydraulic dnalysi$ Form Form 4 Page 5 of 6 



d c  IJ Madel- See fo //0 M Floodm Da +Q L41e Y 

2.Enrroachrnefil l t loodwav~ Water Sutfacr Elevation 3-Surcharge Value I , ."" ,-". ,.." ....-., - . - 
1.. 

- 
I 

In'hrde all cross settiot~s in  the n,odels between tie-in points. Any intetpolaled values should be Indicated in  parentherel. Page6016 
Sheet 01 



FLWOUAY DATA, UASH T : S I N  D W I N G O  WAS 

PROFILE NO. 2 

- - - - - - . FLOOOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION U l D T H  SECTION MEAN U l T H  U I T H W T  DIFFERENCE 
AREA VELOCITY FLWOUAY F L W O U A l  

PAGE 31 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.18: HEC-2 Models & Cross Section Plots for 
East Area Wash 

OX WASH (Wash v) 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 
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' @ Approval ofhydrologic analysis, including the resultingpeak di harg 
appropriate local, state, or Federal Agency. k e . ,  ~ l n r r l  C"~'I%~I 

+v CGL( 17 I 
Altirch eviiiencc of approval. 
Aoproval of the hydrologic analysis is not required by any local, State, or Federal Agency. 

. _ _ . . .  . -  ,. - . . . - . - . . 

FEMA USEONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 

HYDROLOGIC ANALYSIS FORM 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estiniated to average 3.67 hours per response. The burden estimalc includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining ihe 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: Information Collections Management, Federal ErAergency Management Agency, 500 C 
Street., S. W., Washington, DC 20472; and to the Ofice of Management and Hudget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. 

community  ~ a r n e :  Un\n~or?ora'tcd Marl C ~ u i $  / !LA  n 6f. Wit ken b~ m 

Flooding Source: Wash , OX W ' S S ~  
(Ow form fur eoch flooding ruurce) 

Project Name Ildentilier: ~ I C  Ken burci AD M5 FC.D gq- 74 
1. HYDROLOGIC ANALYSIS IN FIS 

0 Approximate study stream (Zone A )  
D e h i  ed study stream (briefly e pldin melhodology) - 1 0 ~4 1y5l5 based ofl F ~ O J  
CD~?YO\ D I & I C ~  d da; cop. Count, M ~ l h n d ' o i o o , ~ a .  

2. REASON FOR HEW HYDROLOGlC ANALYSIS 

No existing analysis 

0 Improved data (see data  revision onpage 3) 

0 Changed physical conditions of watershed (ezplaini 

Alternative methodology (justify why the reoisea model is better than model used in [he effeetiue F;TS) 

i? Evaluation of proposed conditions (CLOMFb only) (explain) 

@ Other Fin E ~ X I & I ~ ~  a n a l v s i ~  cr ane i lv~~s  b + \ n ~  LAC&&& 4-0 ref~ecJ 
ex15fina ~0~Xt ,on5 !  

4 

4 

l f 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. 

Only ihe 100-year recurrence interval need be included for SFHAs designated as Zone A. 

3. APPROVAL OF ANALYSIS 

FEMA Form 81-398. d U G  93 Hydra lag ic~na lys is  Farm Form 3 Page 1 of 7 

O.M.B. Burden No. 3067.0748 
Expiresluly 31. 1994 



Stream: 

Comparison of 100-year Discharges 
i 

Location: Drainage area  FlS lcfs) : Revised (cfs) : 
(Sq "ti.) 9 

p 6 . 6  1 4 4 4 7  
I? ~ v e r  

Note: When revised discharges are  not significantly different than FISdischarqes, FNMA may require a 
con~idence limits analysis on attachment D a1 a later date to complete ihe 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. kansit ion lo the unrevised portion is important to maintain the con~inui ty  of ihe study. NFlP 
regulations stipulate that  such a transition must be assured. What is the transition from !he proposed discharges to the 

8 rffec:ive discharges? I'lease explain how the transition was made (attach separale sheet if nacrssaryJ 

I h e%rdlm hne\ S I  or 
V 

Y 5 upd,&d a n o ! v ~ , s  t-ef1ec-t a , d - ~ n q  codlf lons. 
4 

Is ihe  new hydrologic analysis being developed solely lo revise the flow values presented in ihc FIS ( i . r .  no changed 
hydraulic conditions)? Yes 181 NO 

If yes, does the 100-year water surface elevalion change by 1.0 foot or more? 0 Yes No 

, I'EMA does not normally revise XFTP maps solely due lo insignificant flow changes where changcs in 100-year water 
i suriace elevalion are  less lhan 1.0 fool. 
I 
I 

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

a 

4. REVIEWOFRESULTS 

ATTACH A COMPLETED REVIEWOF RESULTS PAGE FOR EACH FLOODING SOURCE. 

- -~ 

Hydrologic Analysis Fotm Form 3 Page 2 of 7 
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5. HISTORICAL FLOOOING INFORMATION 

Is historical data avaiiable for the flooding source? a Yes @ No 
If yes, provide the following: 

Location along flooding source: 

I Maximum peak discharge: - cfs I 
I Second highest peak discharge: cfs I 
I Source of information: I 

6. GAGE RECORD INFORMATlON 

Location of nearest gage Lo projlct site (alone flooding source or simiiar walershed; speciiy) 
AJA 

Gaging Station: 

Drainage area a t  gage: mi'' 

Number of years of data: 

7. DATA REVISION 

I Please use the following tabie to list all the dam andlor paramcrers afictcd by this request and idcntiiy them ;is 
new data (New) or as  revising existing data (Revised). (If necessary, rrllacn u separate sheel.) 

Data Parameter New Revised Data Source 1 

Data source can be from a Federal, State, or local government azency, or tiom a private source. Some Slate and 
locai governments may have less strict data requirements than Federal agencies, in which case ihe hydroioqc 
data may not be accepted by FEMA unless it is demonstrated that the data give a better estimale of the flood 
discharge. 

Attach documentation corroborating each dala source fi.e., cerrilied slarernrnl, report, Sibliographical reference to  
apublished documenf). In the case of a published document or a governmen1 report, providing copies o i  the cover 
and pertinent pages may be heipfui. 

8. METHODOLOGY FOR NEW ANALYSIS 

0 StatisticalAnalysis of Gage Records (use dltachmenf A) 

Regional Regression Equations (use Attachment B )  * J Other (specify; affach backup computations and supporilng data) I 
I I 

Hydralogi< Analyrlr Form Form 3 Page 3 0: 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: r\/A 

FlS: Revised: , 
1. Number ofyears of data ................................ .. 

Systematic ..................... .. .. .. ........... 
. . H~storlcal ......................................... 

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

3. Data adjustments ...................................... Yes 17 NO q Yes q No 

4. Number of high outliers ................................ 
Low outliers ................................. 
Zero events .................................. 

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

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

8. Probability distribution used (justify 

if log-Peorson 111 was not used) ...................... 
9. Transfer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes  q NO 

If yes, specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a y e s  O N o  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of resulls with other analyses q Ycs 0 NO 

If yes, describe comparison . . 

F E M A  does not accept expected probability analyses for the purpose of reflecting flood hazard information in u 
FIS. 

If any data is not available, indicate by NIA. 

Gage 1.ocation (latitude and longitude): 

Attach analysis including plot of flood frequency curve. 

Hydralogir Analysis For Form 3 Page J of 7 



ATTACHMENTB: REGIONAL REGRESSION EOUATIONS 

1. Bibliographical Reference: 

h lA  

I .- - 
(Aftach a copy of title page, lable ofconfenfs, andpertrnenf pages including rqwrfions i I 

1 2. 
Gaged or ungaged stream: I 
Hydrologic region(s): 
Attach backup map. 

Provide parameters, values, and source of d a k  used to define parameters. 

Urbanized conditions ealculations 

FIS: Revised: 

. . . . . .  Yes U s o  D y e s  O N O  

Percent of watershed urbanization . . . . . . . . . . . . . . . . . . . . . . . . . , 

Is the watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes q No D y e s  O N O  
Comparison withother analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 0 NO yes  q NO 

[f the answer to 5,7 ,  or 8 is yes, explain methodolog in Comments. 

I f d a b  is no1 available, indicale by NIA. 

Comments 

I 
A ~ l a c h  computation and supporling maps, delinealing the watershed buundary and dr i l ina~e  area divides. 

HydroIog~ Anaiyrlr Corm Farm 3 Pagc 5 oi 7 



FIS: Revised 
1. Method or model used: ................................... b ' ~  -1 

Version: ............................................ Ver. 3.0 
Date: ............................................... 02 AUG. 88 

2. Source of rainfall depth: .................................. A ~ O A A  AMh2 7 
3. Source of rainfall distribution: . . SCS TYPE 1 ............................ 
4. Rainfall duration: ....................................... 24 h o u r s  
5.  Areal adjustment to precipitation (B): ..................... A\% HYDRO-QC 
6. Hydrograph development method: ........................ 5- G r ~ p h  
7. Loss rate method: ....................................... 6rem - AMPT 

Source of soils information: ........................... C 5  
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  T a n  d W,rlcr&c 

8. Channel routing method: . . . . . . . . . . . . . . . . . . . .  .. ......... I \ l o r ~ a l  
9. Reservoir routing: ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No D y e s  p9 No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yes No O Y c s  No 

If yes, explain how baseflow was determined: 

I I .  Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Yes a ?lo 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Yes Xo a y e s  0 x 0  
Ifyes, explain how calibration was performed ~,nrnou&d d-tscharc~e~ Were cornoaved 

w\% b\%HAR&& vs ~RAIUAGE ARFA r a ~ d  envelooe5 

oared bv X\e ~ \ n n J  Control D\sfrlcS aF M a r l c o ~ a  Gun+\/, 

13. Future land use condition: . . . . . . . . . . . . . . . . . . .  .... .. ... .. . . . . . . . . . . . . . . . . .  Ycs tX[ N o  
If yes, explain why 

NOT& FEMA policy is to base floodingon existingcondilions. 
If data is nolavailable, indicate by N/A. 

. . . . . . .  . . .  . . . . . . . .  - -  . 

ATTACHMENT C: PRECIPITATION/RUNOFF MODEL 

Arrach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of  concentration 
calculations, and supponing maps, delineating the watershed boundary and drainage area divides. 

H y d r 0 1 0 ~ ~ ~  Analyns Form Farm 3 Page 6 of  7 



ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

llstr?m: 
A - T r l o ~ ~  records 

Select one location for Confidence Limits Evaluation (describe Location): 

.. -% -- -- * 

Discharges for selected location: 

I Exceedance Probability FIS Revised 

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

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

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

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

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% limit c fs 

50% Coniidence Interval: 25% limit c<s 

75% limit cis 

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

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B. 

Attach Confidence Limits Analysis. 

Hydrologrr Analyrtr Form Form 3 Page 7 of 7 



uh1i.c reporting burdon for this form is estinlated lo average 2.25 hours per response. The burden estimate includes the 
me for reviewing instructions, searching existing data sources, gathering and mainqining the needed data ,  and 

cumpleLing and reviewing the form. Send comments regarding the accuracy of Ule burden estimate and any suggestions 
for reducing this  burden, to: Information Collections Management, Federal Emergency Managxnent Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the Oficc of Management and Budget, Paperwork Reduction Project (3067- 
0148). Washington. DC 20503. 
: 

I 
( ' 

- 

o n u n t y  a :  P O  + h o f  l/J,c&nb ~ r o  

- - 

d 

Flooding Source: Wash V ;  0% Vdu.5i7 " 
10tm(urnt fur rach/7wd~ng raurcr) 

Prujcct NameAdenlilier: \R/;c ken b~ rq ADMS - F C D  29-77 
-i 

1. REACH TO BE REVISED 
8 

FEDERAL EMERGENCY MANAGEMENT AGENCY 0.h4.3.3urdenNo 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Exwrer July 31, 1994 

Ii)ownstream limit: ~ 4 ~ 4 1 0 o  0 , 18x 1 

FEMA ONLY 

I Upstroam limit: S#a+,dri 2.172 I 

I'UHLIC HUK1)b:N DLSCLOSUKE NO'I'ICb: 

I I 
2. EFFECTIVE FIS 

( 13 Nolstudied I 1 13 Studied by approximate methods 1 
I)ownstream limit of study 

Upstream limit orstudy I + Studied by detailed methods 

Downstream limit oistudy CoriC/cr~.,sre ~ ( ' 4 k ;  ~ ~ 4 g ~ , 7 2 y , ; J ~ ~ 2 . : 2 -  /?.',,,:",- 

Upstream limit ofstudy ~ + ~ + , o n  2.172 

1 3 Floodway delineatcd I I ' Downstream IimilafFloodway I 
I Upstream linlit ofFloodway I 
L I 

3. HYDRAULICANALYSIS 

Why is the hydraulic analysis d i rerent  from that used lo develop the FIRM. [Check ull !huf upply) 

Not studied in FIS I 
0 Improved hydrologicdata/analysis. Explain: I 

I Improved hydraulic analysis. Explain: I 
3 Vlood control structure. Explain: I 
1 Other. Kxplain: i 1 

I 

FEMn Farm 81 -89C AUG 33 Riverine nyarauiic Analyr~r Form Form 2 Page I at 6 



3. RlVERlNE HYDRAUUC ANALYSIS FORM 
Models Submitted 

I'ull inpuL and output listings along wiLh lilas on diskette (irouailable) Tor each oTLhe models listed below dnd 
' summary o l the  source ofinput parameters used in the models must be provided. The summary must include a 
c o m ~ l e l e  description of any changes made from model Lo model (e.g. duplicate effective model lo corrected efectiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for directions on when other models may be required. Only the 100-year flood profile is required for 
SFl iAs with a %one A designation. For areas which do no1 have detailed floodiing, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies o f the  hydraulic analysis used in the effeclive PIS, referred to a s  Lhe G 
effective models (lo-. 50-, 100-, a n d  500-year mulli-profile runs a n d  the 
:loodway run) must be obtained and then reproduced on the requestor's 
equipment lo produce the duolicaie effective model. This is required to 
assure that  Lhe effective model input data has been transferred correctly to 
the requestor's equipment and to assure  tha t  the revised data  will be 
integrated into the effective data  to provide a continuous FIS model 
upstream and downstream of the revised reach. 

Corrected Effective Model 

The corrected effective model is the model that corrects any errors that 
occur in the duolicate effective model, adds any additional cross secLions to 
the duolieale cffective model, or incorporates more detailed lopographic 
informil~ion than that used in the currenlly effective model. The corrected 
effective modcl must a reflect any man-made physical changes since the 
date of the effective model. An error could be a technical error in the 
modeling procedures, or any construction in the floodplain that occurred 
prior lo the date 01" the erective model bul was no1 incorporated inLu the 
effective modcl. 

Existing or I're-Project Conditions Nodel 

The d u o l i c r ~ c  circctivc or corrected model is modificd LO pruduce ~ h c  
e ~ i s t i n e  or 3rc-oroicct conditions model LO reflect any moai l ica~~ons t h a t  

r ave  occurred w ~ t n i n  me floodpla~n since the date o f ~ h e  eKective model out 
prior lo Lhe construction of the project for which lhe  revision is being 
requested. If no modilicalion has occurred since the date of lhe cffccLive 
model, thcn Lhis model would be identical to the corrected cffcctive or 
d u ~ l i c a t e  effective model. 

Revised or PosL-Project Conditions Model 

The existinc or ore-oroiect conditions model (or duplicate effecliue o r  
corrected effectiue model. as appropriate) is revised to reflect revised or post- 
project conditions. This model must incorporale any physical chanzes tu 
the floodplain since the effective model was produced a s  well a s  the effects 
of Lhe pro,ject. When the request is Tor proposed project this model should 
reflect proposed conditions. 

Naiural Floodway 

Natural  Floodway 

Natural Floodway 

$ Other: Please attach a shee l  describing a l l  o t h e r  models o r  Natural  Floodway 
caiculalivns submitted. €4 €3 



4. M O D E L  PARAMETERS (from model used to revise 100-yearwatersurface elevation) 
I I 

't . , Discharges: Upstream Limit Downstream ~ i i i t  

19/0 ~b 10-year 2 2 3 2  C S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2902 tip 3773 

I Attach diagram showing changes in IOO-year discharge I 
2. Explain how thc  s tar l ing water surface elevations were determined S t a r  $1- 7 waJer - 

surface, e /c "a Adns  d e t e r m , ; l e c /  b y  +be slooe- ~ r c o  m e + h o d .  

. . . . . . . .  I 3. Givc rangc of friction loss coefiicients (Manning's "1'4") Channcl I 
I f  FricLion loss coefficients a r e  different anywhere along Lhe revised reach rrom those used to develop the f i l R M ,  
give location, valuc used in the  effective FIS, and revised vaiucs and an explanation as to how thc revised villucs 
were dclermincd. 

I Explain: I 
4 .  1)escribe how Lhc cross secLion geomelry data were determined (e.#., lieid survey, topographic map, iuhrn From 

previous sludy) and list cross sections Lhat were added. 

Dm+-a P ~ i / ! + ~  +r C C ~ S  -set J l d v s  arc  boscci 0.i ,aha Co9r -amme - 
i 2 - 

I '  -ric w o d e l s  gar +he f o r > o q m p h ~ l :  - maps .  

Riverine ifydrauiic Analyrn Fonm forn i  4 Page 3 o f  6 



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

work m o p s .  

1 I 
5. RESULTS (from modelused lo revise 100-year water rutfare elevalions) 

1 

I I .  
Do the  results indicate: 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  b. S u p e r c r ~ t ~ c a l  depth? : Yes @ NO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. Crlhcal depth? Yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique situalions Ye" No 

o r f  o f h c h s d ,  r o b l e m :  rep . , jf r c s ,  y e c i b i j  , 

If yes to an of he above, arlach a n  ex anallon that discusses the sltuatlon and how it is prcsentcd on the 
profiles, tables, and maps. 

2. What  is the maximum change in energy gradient between cioss-sections? . . . . . . .  

Specify localion 0 . 3 3 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. What is lhe  distance between the cross-sections in 2 above? 31 #=t . . . . . . . . . . . . . . . . . . . .  
Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 3 4 f  

1. What  is the maximum distance between cross-sections? Ji?/ 4.-t . . . . . . . . . . . . . . . . . . . . . . . .  - 
Specify location /. 132 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Igloodway determinalion 

a.Wha1 is the maximum surcharge allowed by the communily or Slale? . . . . . . . . .  1% 0 rue t 
b. WhaL is  the maximum surcharge for the revised condilions? 0. I foot . . . . . . . . . . . . . . . . . .  

Specify lncalion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,771 

c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /6. c/ fps 

Specify localion 8) 7 7 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I2xplain: 

Riverine Hydraulic AndlySlS Form Form a P3qe 4 of 6 

d. Are there any negeative surcharge values a t  any cmss-section CI Yes Is Yo 

If yes, the floodway may need Lo widen. I f i t  is not widened, please explain and indicate the nraxirnurn ne :a~ ive  
surcharge. 



5. RESULTS (Canf'dJ 

Is the discharge value used to determine the floodway anywhere different from that used to determine the 
natural  100-year flood elevations? .......................................... . I . .  . . . .  Ci Yes No 

I ICYes, explain: 

I I"... I 

I . . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year water surface elevatiins increase a t  any location? Yes No I 
If yes, please attach a list of the 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 atlilch a completed comparison table entitled: Water Surface Elevatidn Check (See page 6) 

I 

6. REVISED FIRMIFBFM AND FLOOD PROFILES 

1 
A. The  revised water surface elevations tie into those computed by the effective FIS Model ( 10-, SO-, 100-, and500- 

year), downstream of the project a t  cross-section within feet and upstream of Lhe 

project a t  cross section within Teet. 

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

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

within feet. 

C. Attach profiles, a t  the same vertical and horizontal scale a s  the profiles in the effective IJIS report, showing 
s t ream bed and profiles of ail floods studied (without cncroachmentl. Also, label all cross sactians, road crossings 
(including low chord and top-of-road data),  cuiverts, LribuLaries, corporate limits, and study limits. If channel 
distance has changed, the stationingshould be revised for ail profile sheets. 

I I). Attach a Floodway Dah ' rable  showingdala Tor each cross section listed in the published Floodway 1)ala'rable in I 
Lhc 1'1s report. 

LO IKiveri~~elCoastal Mappins Form 

L I 

Riverine Hydraulic Analyrir Form F a r m  4 Page 5 of 6 



rJe k/ Model- See fo //a M ~n 3 ~ / o o ~ / L &  Oafq Ts-b/e I - 

~ ~ - l O O ~ y e a ~ ( ~ ~ a t ~ ~ c a l ) W a t e r S ~ r f a c e  Eleuation 2-Encroachment (Ilaodway) Water Surface Elevation 3-Surcharge Value 

Include all rrarr reclionr in the models between tie-in poinlr. Any interpolated values should be indicated in parentheses. 
I 

Page 6 o f6  
Sheet of 



FLOWUAY DATA, WASH V: OX MASH 

PROFILE NO. 2 

- - - - - - - FLWDUAY - - - - - - -  WTER SURFACE ELEVATION 

STATION UlOTH SECTION MEAN U I r H  U I T H W T  DIFFERENCE 

AREA VELOCITY FLOWUAY FLWOUAY 

PAGE 49 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 O.M.B. ~urden  NO. 3067.0148 1 FEMA USE ONLY i 

t BRIDGE!CULVERT FORM 1 Exoiresluiy 3 1.  1994 1 
PUBLIC BURDEN DISCLOSURE NO'I'ICI.: . I 

I I'tublic reporting burden for this form is estimated Lo average 2 hours per response. The burden esLimaLe includes the 
t i n e  for reviewing instructions, searching existing data sources, gathering and maintaining the needed data.  and 
cdmpletins and reviewing the form. Send comments recarding the accuracy of Lhc burden estimate and any suggestions 
Ior reducing this burden, to: lnrormation Collections Management, Federal Emer:Qncy Manasemen1 Agency, 500 C 
Street, S.W., Washington. DC 20472: and to Lhc Office of Manaeement and Hudzet. Panerwork Reduction Proiect 13067. - ~ -~ . . . ~ ~ .  . I D!48). Washington. D-c 20503. 

F!ooding Source: vl“?sh b '  Ox l d @ ~ r $  

1. IDENTIFIER 

I I .  N n n e o ( r o ~ d w a y ,  railroad, Cr:: ,.dc~h,'~C V -  A p e  & @ m i  G 4 6 ffii/wqd I 
2. Location oibridge/culvert along flooding source (in terms of stream distance or cross-section idcntiiier): 

~ + O i , & r ,  0 , 3 3 r i - X 3  G4n+,br, 0.3369 I 
3. This revision reflects (check one ofthe followcng): 

New bridgeiculvert not modeled in the F1S 

Modified bridgeiculvert previously modeled in the FIS 

New analysis of bridgelculvert prcviously modeled in the FIS 

(Ezplain why new a n a l y s ~ s  was performed) 

2. BACKGROUND 

Provide the rollowing information about the structure: 

i Dimension, material. and shape k g .  two 10 x 5 feet reinforced concrete Sox culvert; three 30-root span bridge 
with 2 rows of two 3- fool diameter circular piers; 40-foot wide ogee shape spillway) 7;; k f br,'dqe S/=c, 
OJ i34--& ~o;dh w ; d - l h  of' O ~ C $ T . * C ~ , C . ,  uJ. ~,,J-Z$$ 
J 

2. I.:nlrdnce geometry afculvertltype orbridge opening (e.: 30 " - 75"  wing wails with square iop edge, sloping 
embankments and vertical abutments) sen): '  - bi.. pr :,c/'rir i o p e ,  ;O  ~ i .  u ' f h  

errb.., ; < m e n $ .  
I 1 .J ' J  

3. tlydraulic modcl used to analyze the structure (e.g.. Nh;:'C-2 wifh speciul bridge roulinr, W S P K O .  IIYHJ 

HEG- 2 w;+h Norma/ Br/'dTe h e  - 
ICdifferent than hydraulic analysis for the floodingsource.justify why the hydraulicanalysis used for the 
flooding source could not analyze the structure(s). (AlLachjusri/icarion) 

Noie: I f  a n y  i t ems  d o  no t  a p p l y  to  submi t t ed  hydrau l i c  analysis,  indicate by ?(/A 
One  form p e r  newirevised b r i d g d c u l v e r t  

FIMA Form 81.89E. AUG 93 Bridqe/Cuiven Form Form 7 Pfge I oi 6 



3.ANALYSIS 

Sketch the  downstream face 01 Lhe structure together with the road profile. Show, a t  a minimum, t h e  maximum low 
chord elevation, invert  elevation, minimum top of road elevation, and ineffcclive flow widths. 

T d a l  w;dt~, 01 f iers, '  .p, .r  I 

Sketch the  upstream face of the structure together with the road profile. Show, a t  a 
chord elevatinn, invert eievation, and minimum top of road elevation. 

/ Wn'dth of  6;s .. 8 , s  ' 
l \ / o { e  ; UnJec  u o r - v , ? a /  orno +AL;c 7LOA 1 -- 
p i e r  nb.;h-ur+Tm. o/ .  G!,r I w a s  c o d e ~ /  a* a GIP- do&.,& Cross &ion#0,33.p 

1 
BriQquCvlven Form form7 Paqe 2 or 6 



3. rN*Lvra (Conl'd) 

Skelch the plan view of Lhe slruclure(s) Show, a1 a minimum, Lhe skew angle, cross-seclion locations, distances 
- 

between cross sections, and l e n g h  of structure (s). 

+-- flow 

Q a u 4 L2' 20 f+. 
L 3. 3 /  f+. 

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

/ 

Culvert length or bridge width (R) 30 

Calculated culvertmridge area (kg) - 
by the hydraulic model,ilapplicable 

2883,(, R a  
'Potrl culveraridge area(h.') 

IIridgeKulven Form Form 7 Page 3 of 6 



3. rnurss (bnt.4 

Elevations Above Which Flow is Erective for Overbanks 

I r R  O ~ e ~ n k .  

u p s t r e a m  face ( ~ S T A  0.  ' F ) /86 9. s/ 

Downstream face ~ T A  0 .314) /96 9. 

Minimum Top of Road Elevation 

Iah Overbank 

Upstream face /9 6 9. L' 

Downstream face 

I 100-Year Elevations 

Upstream face 

Downstream face 

Dischatee 
Amountolf low 

through/over 
the structure is) (cfs) 

W a t q  Surface 
Elevstioos 

I R + ' 3 * 0 7  

/W 2 .  Y6 

Right Overbank 

f l70.2 

/ 8 7 0 . 2  

Kighl Overbank 

/6+7B,L 

/e70, 2 

Energy Cradicnt 
Elcvalions 

/9Lf4-. 37 

/PLj(CI 77 

Low Flow Pressure Flow Weir Flow . T o k i  Flow 

'Thc maximum depth of . 
flow over the roadwaylrailroad (R.) ...................................... 0 

W e i r  length (R.) ......................................................... 0 

I TOD Widths 

I I 

Upstream face 76 . 

Downstream face 

Too Widths 

Upslream lace 

Downstream b e e  

A 

Erective Flow' 
E l k r i v e  and 
Ineflective Flow 

I I 
&idguCuluerIForm Form 7 Page 4 01 6 



3.ANALYSS (CanC'd) 

l a s s  Coeficienls 1 
Entrance loss coeficient 

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

Friction loss coeficient through slructure (s) 

Other loss coeliicients (e.g.. bend 

manhole, etc.) ppa3 c ; ~  7; , c ,aq-/ 

T o k l  loss coellicienl 

Weir coellicienl 

Pier coeficient 

Contraction loss coeliicient , 

Expansion loss coeficienl 

4. SEDIMENT TRANSPORT CONSIDER4TIONS 

5.FLOOOWAY ANALYSIS 

1. I. Is there any indication rrom historical records t h a t  sediment transport (inclnding .scour a n d  deposition) can 
d e c t  the 100-year water surface elevations? ............................. Yes 0 Xo 

8 Based on the condilions (such a s  geornorphol~gy. vegelolive cover a n d  developmenl ofthe walershed a n d  sfream 
bed, a n d  bank conditions), is there a potential for debris and se i iment  transport (including scour a n d  
deposilion) to a rec l  the 100-year water surCace elevations and/or conveyance capacity through the 
bridgdculvert? ........................................................ C] Yes C] No 

.. If the answer lo either 1A or 1B is yes: ' 

A. What is the estimated sedirnenk (hed rnarrrial) load? 
cfs [ollach 2radolion curue) 

Explain method used lo estimate Lhc sediment transport  and thc depth of scour and/or 

deposition l\jp ' Sed, ' rncq $ f y a n  6 ~ o r f  n o f  ~ ~ o r / ' d e r c  4 
I 

in aria I yS/S.  
/ 

B. Will sedimcnt accumulate anywhcrc through thc bridgc/culvert?a Yes 0 S o  

Iryes, explain the impact on theconveyancecapacily through the 

bridgdculverl? 

I & A / a  C Q / C ,  Ja,b,, 1 
8fldquCulven form Folm 7 Paqe Sot 6 

, 



5. F'LOODWAY ANALYSIS ( C o d d )  

Comments (-plain any unusual s i l d i o n r ) :  

Attach analysis. 

Bridg~Culven Form F O I ~  7 Page 6 ai 6 



1':lbiic reporting burden for Lhis form is estimated lo average 2 hours per response. The burden estimate includes 1he 
;:ze lor reviewing instructions, searching existin5 data sources, gathering and maintaining the needed dab, and a.  
completing and reviewing the form. Send comments recarding the accuracy of  be burde!~ estimate and any suggestions 
for reducing Lhis burden, to: Information Coilec?ions Managemenl, Federal Eme!yency Management Agency, 500 c 
S t r ~ e t ,  S.W., Washington, DC 20472; and to the Ofice of Management and Budget, Paperwork lieduction Projec: (3067. 
0 i 481, Washingon, DC 20503. 

Community Name: (/nincorp~rafed & Y I C O ~ ~  County / ~ b f n  Df dtckenburcl 

- 

- 
F!ooding Source: Wash  v OY W O S ~  

FEDEUL EMERGENCY MANAGEMENT AGENCY o.M.~. eurden No. 3067.0148 
. SRIDGUCULVERT FORM ixoires luly 3 7. 1994 

1. IDENTIF!ER 

1. Name of roadway, raiiroad, e*.: s ,  / f , & h m Y  - 60-89 

USE ONLY 

I 2. 1.ocation oibridgdculvert  along ilooding source (in terms ois:ream a i sance  or cross-iec:ion identifier): 

I s ~ G C I ~ ' ~  0,772-fo ' Sia4 , -br i  O.82C 

. 
PUBLIC BURDEN DISCLOSURE NO'I'ICE . . 1 

3. This revision reflects (cnec.6 one oirhe jollowin~): 

New bridgelcuivert not modeled in the F!S 

17 Modiiied bridgelculver? previousiy modeled in the F!S 

7 - New analysis oi>riage/culverr previously modeied in Lie F!S , 

iE=?iain uhy  new amiysis  was per(orme& 

2. SACXGROUNO 

i 

i P:ovide the iollowing iniorniation about Lhe struc'ure: I 
! .  I Dimension, material, and shape (e.g. two 10 x 5 i e e ~  reiniorced concrete box cuiver:: three 30-foot swan bridge 

with 2 rows o i  two 3- f o o ~  diameter circuiar pic=; 40-Toot wide ogee shape spillway) three 10'3 

I O I X  a s s '  c~*lcrc.CE $ 0 ~ ~  C V ~ V P ~ S  
I 

'? -. Entrance geomerry oiculverUtype ofbridge opening (e.g. 10 " - 73 'wing wails w i ~ h  square too edoe, slooino 
embankments and vertical abutmen&) 3 0 O -  7s0 W l n q  w ~ / / s  ; no /ir/tl( gop i&e 

bevel; squar,; fop edqe . 
/ ., 

2. flydraulic mode! used to anxiyze the structure kg., FI>.'C-2 wifh spec~ui bnake roullne. W S P K O .  t IY8 )  

# E C - 2  w;+h ~ / 3 e c i q /  c ~ l r e r f  r o u J / h e  
I 

Ifdiiierent :hnn hydraulic analysis for the floodingsource,jus;iiy why the hydraulicanalysis used lor the 
flooding source could not analyze the struc?are!s). iALLachjrrstificarion) 

I I 

I f  a n y  i tems d o  no t  a p p l y  to submi t t ed  hydrau l i c  analysis. indicate by Y/A 
O n e  iorm per newirevised b r i d ~ e ~ c u i v e r r  

F I M n  iorm 81-89E. A U G  93 Bridqe/Cuiven Form Form 7 ?3ge 1 oi i 



LANALYSIS 

Skelch the downslream lace oCLhe structure Logether wiLh the road profile. Show, a l a  minimum, Lhc maximum low 
chord elevation, invert  elevation, minimum top of road elevation, and ineKcclivc flow widths. 

Lovl Chord 

\ 

Culverf Jnverf E/eV. 

I C J I V C F ~ ~ ~ ~ Z C . :  / O x x u  x2;.2 

Apjt-03. LhpJh  o/ - S c / , ' m r n +  i n  C - ~ / v e r f ; o  see Cross ~esf ion  # 0.772 

S k r l c h  the upstrcam face of ~ h c  structure Logether wilh Lie road profile. Snow, a t  n minimum, the maximum low 
chord ele\.aLion, inver~clevat ion,  and minimum tapof r a d  clevalion. 

I &p+/,opSld;cm+ , iCr / r rd:  0 S e c C r 0 i s 6 e ~ ~ o n *  O.82T 

81idgaCvlrcn Form Focm I Page 1 ot 6 



3. ANALYSIS (Cont'd) 

Sketch the plan view o l lhe  structure(s) Show, a t  a minimum, the skew angle,  cross-section locations, dislance. 
bc lyeen  cross sections, and length ofs t ructure  (s). 

Anach ~ l a n r  of t h e  structure (s) certified by a registered Professional Engineer. 

. 

a93 ' 
Culver t lcngth  or bridge width (R) 

Calculated culvcrtmridge area (R') 
by the hydraulic model, ifapplicable 

300 
Gr -" 39C) - 1 

Total  c u l v e r a r i d g e  area  (n') 

t-- flow 

B r i d ~ e  inll'gd / , 
~ u / v e r +  ~ 5 ~ i h  : 283 

Cross h i o n  S b i o n s  

g a ,  A = 6177/ 
5t4.8= 07:z 

c,. c sta. C = 0 ,  c L\, 

s ~ . D =  O(9,s;O 
c' 

Rmch Len3th5: 

L I Z  7 ++ 
Q dl V ..3 Lz = 2.83 ft. 

4 $ $ $ L 3,s 298 f+. 
&!I . 

B!idge'Culverl Form Form 7 Page 3 of 6 



3. A N u Y S t S  (Cont'd) 

Elevations Above Which Flow is EfTective for Overbanks 

I&R O v e i j l n k  
I 

Upstream lace TA 01~;"~) 39.r.r. Q 
/ 

Downstream f a c e ' 5 . r ~  0,772 ': 8 6 
, J 

Minimum TOP 01 Road Elevation 

[.eft Overbank 

Upst ream face /qs4*. 2 
I 19 rn-. t Downstream face 

100-Year Elevations 

Upstream face 

Downstream face 

Discharee 
Amount  olflow 

through/over 
the structure (s) (cfs) 

Water Surface 
Elevatiocs 

I 
/676 ,?q! 

Right Overbrnk 

194-4.6 ' 
/ 

/8P4 . 7 - 

Kighl Overbank 
/ 

/r&, 6 
/ 

/9a-q, 6 

[ C n e r ~  Gradient 
Elevations 

Low Flow Pressure Flow Weir Flow Total Flow 

'The maximum depth of 
flow over the roadwaylrailroad (R.1 

0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W e i r  length (k.) ........................................................ 0 

TOP Widths 

Upst ream face 

Downstream face 

Too Widths 

Upstream race 

Downstream face 

Floodplain 

Erective Flow 

Floodway 

Effective and 
InelTecLive Flow 

I I 
8tidguCulven Form Folm 7 Piqe 4 0 1 6  



l a s s  CoeAicienls 

' Entrance loss coeficienl ~ , + "  

Mannings "n" value assigned lo the structure(s) '17. 0 2  

Friction loss coefficient through structure (s) 

Other loss coeficients (e.g., bend 
- 

manhole, etc.) - 
Total loss coeficienl 

Weir coeficient 2 5'0 

Pier coefficient 

Contraction loss coeficient 0, 6 D  

Expansion loss coeficienl 3 .  .i'": 

4. SEDIMENT T U N S P O R T  CONSIDERATIONS 

1. \ Is there any indication from historical records t h a t  sediment transport (inc!udingscour a n d  deposition) can 
d e c t  the lO0.year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

I 8 Based on the conditions (such as  geomorpho!ogy, uegelaliue cover a n d  developmenl o/lhe walershed a n d  sfream 
bed, a n d  bcnk conditions), is :here a potential for debris and sedimknt transport(inc!uding scour a n d  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
deposifioni to affect the 100-year water surrace elevations and/or conveyance capacity through the 
bridgcJculverl.? 0 Yes No 

.. i f the  answer lo either l A  or 1B is yes: 
1 A. What is the estimated sediment (hed malerial) load? 

I cfs (allach zra&!ion curve) 

Explain merhod used lo estimate thc sediment transport  and thc depth oiscour and/or 

deposition l\lP - S e d < ' r n c q  f f rcws  n o f  ~ ~ n g , ' J e r e c /  

,n crna I VS/S. 
/ 

I B. Will sediment accumulate nnywhcrc through Lhc b r idgc~cu lvc r t ?a  Yes C] S o  I 
Ifyes, explain the impact on the conveyancecapacity through rhe 

bridge!culvert? 

I I 
5.ILOOOWAY ANALYSIS 

Z.xplain method orbridge encroachment 

:flo<dwny run) hqe +hod -7 OT - e n ~ m a c / , * e c , f  ,> fi ? , e ~  a , k e t ~  

er ic y - c ~ c  An-PC: 4 sgn f,.;vd c . e .  , S T L ~ J C L  , SJEIJCJ)  q r e  d = & ; n c r /  A, E,T 

a od +be f ~ / P v G ~ , o ; ~ c  a r e  d z F / i e r ;  b y  1 7 3  , ~ L L E X  

[ n p r r )  ef&ch,r J/?d m / c u  / o + , : J ~ ,  

Br,dqe!Culren farm form 7 ? : q e 5 o f 6  



5. &OOOWAY ANALYSIS (tont'dl 

Comments (uplain any uncuuul silrurlionr): I 

Attach analysis. 

BridqerCulven Form Form 7 Paqe 6 01 d 
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* HEC-2 UATER SURFACE P R O F I L E S  * 

V e r s i o n  4 . 6 . 2 ;  M a y  1991 a .  
* RUN DATE 1 6 A P R 9 2  T I M E  1 5 : 3 5 : 0 5  * 
............................................. 

..................................... 
* U . S .  ARMY CORPS OF ENGINEERS t 

* HYDROLOGIC ENGINEERING CENTER * 
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.................................... 
HEC-2 UATER SURFACE PROFILES 

T H I S  RUN EXECUTED 16APR92 15:35:05 

Version 4.6.2; M a y  1991 
...................................... 

T 1  UICKENBURG ADMS: MARlCOPA COUNTY - CONTRACT FCDMC 89-79 
T2 BLACK B VEATCH PN 17676: COE 8 VAN,L00  JN 1197-02 
T3 WASH V: OX UASH (WV5A.O) 

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

J2 NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlH ' ITRACE 

VARIABLE CODES FOR SUMMARY PRINTOUT 

2 4447 4447 
.045 .07 .030 .1 .3 

HASSAYAMPA RIVER F I S  CROSS SECTION 43.00 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE U I T H  WASH V - OX UASH, AN EAST TRIBUTARY. 

NON COINCIDENT U l T H  100-YEAR DISCHARGE I N  HASSAYAMPA. 

43.00 17 2107.1 2536.2 0 0 0 
1853.9 1000.0 1831.8 1077.6 1830.5 1244.6 1825.1 
1825.9 1610.8 1824.6 1635.7 1822.8 1834.3 1822.1 
1821.7 2272.8 1821.7 2338.3 1821.8 2500.5 1829.2 
1828.8 2608.8 1839.5 2649.7 

0.060 0.065 0.045 .I .3 
7.1 9.1 885 

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

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

USEL AND THE TOPOGRAPHY. 

0.185 21 906 1079 120 430 235 
1842.0 687. 1826.9 729. 1827.5 777. 1829.4 
1828.0 906. 1827.0 933. 1825.8 962. 1824.6 
1824.6 1000. 1827.3 1038. 1828.6 1079. 1829.9 
1830.1 1426. 1829.4 1545. 1829.6 1661. 1830.0 
1840.1 1864. 
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Nc 0.065 0.065 0.035 .3 .5 
ET 9.1 9.1 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

X I  0.326 10 926 1005 212 212 212 
GR 1869.4 882. 1869.3 904. 1837.5 926. 1836.6 

GR 1835.9 1000. 1835.8 1005. 1836.3 1037. 1865.6 

2 4402 4402 
9.1 

DOUNSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 
0.334 13 949 1005 49 49 

924.01 1869.4 1058.01 

13 906 1869.4 1868.8 924 1869.4 
955 1869.6 1866.3 981 1869.8 1866.3 

1869.8 1866.3 990 1869.8 1866.3 1000 

1866.3 1037 1870.1 1866.3 1058 1870.2 
1869.4 906 1868.0 924 1838.5 949 

1866.3 981.5 1866.3 989.5 1837.4 990 
1837.6 1037 1868.0 1058 1870.4 1087 

9.1 

UPSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. 

0.338 13 949 1005 20 20 

0 0 0 0 0 0 
924.01 1869.4 1058.01 

1868.8 906 1868.0 924 1838.5 949 

1866.3 981.5 1866.3 989.5 1837.4 990 

1837.6 1037 1868.0 1058 1869.8 1087 
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9.1 
DOWNSTREAM SECTION OF DROP STRUCTURE. 

0.768 25 953 1034 
1938.9 635. 1936.0 650. 
1905.6 795. 1903.3 819. 
1891.3 904. 1883.8 924. 
1870.5 1000. 1870.4 1017. 
1881.8 1131. 1885.8 1158. 

9.1 
UPSTREAM SECTION OF DROP STRUCTURE 

0.769 25 953 1037 
1938.9 635. 1936.0 650. 
1905.6 795. 1903.3 819. 
1891.3 904. 1883.8 924. 
1873.5 1000. 1873.5 1017. 
1881.8 1131. 1885.8 1158. 
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0.055 0.055 0.030 .3 .5 
9.1 

DOUNSTREAM SECTION OF DROP STRUCTURE. 
0.770 20 976.45 1023.45 9 9 

10 
1938.9 635 1936.6 650 1925.3 694 
1905.6 795 1903.3 819 1901.8 840 
1891.3 904 1876.5 976.45 1873.90 976.65 
1876.5 1023.45 1885.8 1158 1904.3 1216 

9.1 
' UPSTREAM SECTION OF DROP STRUCTURE. 
0.771 20 976.45 1023.45 .1 .I 

10 
1938.9 635 1936.0 650 1925.3 694 
1905.6 795 1903.3 819 1901.8 840 
1891.3 904 1879.50 976.45 1874.40 976.65 
1879.5 1023.45 1885.8 1185 1904.3 1216 

0.060 0.060 0.020 .6 .8 
9.1 

DOWNSTREAM SECTION OF S.R. 93 (HUY. 60-89) STRUCTURE 
3 - 10' X 10' X 283' CONCRETE BOX CULVERT U/ HEADWALLS. 
DROP STRUCTURE AT DOUNSTREAM END OF BOX CULVERT. 

0.772 22 984.05 1015.95 7 7 
10 

1956.7 310 1938.9 635 1936.0 650 
1911.9 780 1905.6 795 1903.3 819 
1885.4 883 1891.3 904 1884.60 984.05 
1874.6 1015.85 1884.7 1015.95 1885.8 1185 
1912.1 1268 1954.6 1286.0 

3.020 0.40 2.9 0 10 
9.1 

UPSTREAM SECTION OF CONC. BOX CULVERT. 
0.825 18 984.05 1015.95 283 

0 0 2 1891.38 1954.7 
10 

-10 310 1956.7 476 
908 1955.0 984.05 

1003 1954.6 1015.6 
1286 1954.6 

1956.7 310 1920.0 541 1912.7 
1906.7 657 1905.2 691 1892.8 
1881.3 1000 1881.4 1015.85 1891.38 
1914.0 1193 1915.9 1213 1954.6 



0 ' ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLCGDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AN0 THE TOPOGRAPHY. 

X I  0.880 18 944 1042 265 225 288 
GR 1920.1 795. 1911.6 805. 1889.3 850. 1888.4 
GR 1888.8 944. 1886.2 1000. 1888.0 1042. 1888.3 
GR 1888.3 1172. 1888.2 1206. 1886.9 1224. 1886.7 
GR 1888.8 1315. 1888.8 1359. 1920.1 1437. 
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0.065 0.065 0.040 .3 .5 
9.1 

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

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

USEL AND THE TOPOGRAPHY. 

1.517 27 921 1008 533 455 512 
783 1938.6 1017 1938.2 

1948.1 657. 1939.4 677. 1937.9 710. 1938.6 
1936.6 828. 1937.0 858. 1936.7 882. 1935.5 
1934.3 945. 1933.5 983. 1933.0 998. 1933.1 
1938.2 1018. 1938.3 1070. 1938.4 1093. 1939.0 
1937.0 1139. 1937.4 1154. 1938.0 1170. 1938.1 
1938.5 1229. 1944.2 1269. 

0.055 0.060 0.040 .1 .3 
7.1 9.1 958. 

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

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

WSEL AND THE TOPOGRAPHY. 

1.613 19 967 1020 375 555 505 
1952.0 781. 1951.9 788. 1946.6 804. 1942.0 
1941.3 887. 1941.8 918. 1943.2 935. 1943.1 
1939.8 980. 1940.0 1000. 1941.2 1020. 1943.5 
1943.5 1111. 1944.8 1132. 1946.2 1150. 1960.0 
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ET 7.1 9.1 859 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

1.982 a 1980.0 
15 968 1016 585 541 544 

775. 1970.8 790. 1967.4 806. 1968.0 
GR 1967.7 880. 1967.3 912. 1966.1 928. 1967.2 
GR 1963.2 977. 1963.2 997. 1963.2 1000. 1963.2 

ET 7.1 9.1 947 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LlHlTS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

X1 2.082 14 956 1000 500 572 528 
GR 1988.0 921. 1984.8 937. 1971.5 956. 1972.3 
GR 1976.3 1042. 1977.0 1064. 1977.4 1079. 1977.4 
GR 1973.8 1142. 1973.3 1154. 1975.4 1159. 1988.0 
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SnNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P QLOB QCH PROB ALOE ACH AROB VOL TWA i R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I00 CEHV= .300 

*SECNO 43.000 
HASSAYAMPA RIVER F I S  CROSS SECTION 43.00 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE WITH WASH V - OX WASH, AN EAST TRIBUTARY. 

NON COINCIDENT WITH 100-YEAR DISCHARGE I N  HASSAYAMPA. 

43.000 2.04 1823.24 1823.12 1828.06 1823.72 .48 .OO .OO 1821.20 

4447.0 644.8 3802.2 .O 246.5 645.2 .O .O .O 1829.20 

.OO 2.62 5.89 .DO .045 .030 .OOO .OOO 1821.20 1785.47 

.On7496 0. 0. 0. 0 14 7 .OO 721.98 2507.46 

F L O U ' D ~ S T R ~ B U T ~ O N  FOR SECNO. 43.00 CUSEL= 1823.24 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 885.0 1135.0 TYPE- 1 TARGET= 250.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN L l n I T s  ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
. I85 4.87 1829.27 1829.27 .OO 1830.51 1.24 2.55 .23 1828.00 

4447.0 32.1 4389.0 25.9 12.8 487.9 17.2 3.5 2.3 1828.60 

.01 2.50 9.00 1.51 ,060 .045 .065 .OOO 1824.40 885.81 

.Ole663 120. 235. 430. 0 20 0 .OO 244.32 1130.13 
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SECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOE ACH AROB VOL TWA ,R-BANK ELEV 

TIME VLOB VCH VROB XNL XUCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICOUT CORAR TOPUIO ENDST 

FLOW DISTRIBUTION FOR SECNO= .19 CUSEL= 1829.27 

CCHV= .I00 CEHV= .300 

'SECNO .286 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.286 5.53 1837.93 1837.93 .OO 1839.47 1.54 7.08 .09 1835.20 

4447.0 527.1 3628.3 291.6 118.8 334.8 85.2 10.0 5.0 1834.80 

.02 4.44 10.84 3.42 .065 .035 .065 .OOO 1832.40 899.55 

.009055 535. 535. 550. 0 8 0 .OO 196.36 1095.91 

FLOW DlSTRlBUTlON FOR SECNO- .29 CWSEL= 1837.93 

A 900. 927. 939. 961. 1042. 1082. 1096. 

PER P= .5 2.8 8.6 81.6 6.4 .2 

AREA= 13.9 30.4 74.5 334.8 79.4 5.8 

VEL= 1.5 4.1 5.1 10.8 3.6 1.3 

DEPTH= .5 2.5 3.4 4.1 2.0 .4 

3470 ENCROACHMENT STATIONS= 924.0 1041.0 TYPE- 1 TARGET- 117.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 

USE1 AND THE TOPOGRAPHY. 

.326 4.45 1840.25 1840.25 .OO 1842.18 1.93 2.51 .20 1837.50 

4447.0 6.1 3457.8 983.1 2.6 286.5 140.6 12.4 5.8 1835.80 

.03 2.34 12.07 6.99 .065 .035 .065 .OOO 1835.80 924.10 

.014511 212. 212. 212. 2 15 0 .OO 116.00 1040.10 

FLOW DISTRIBUTION FOR SECNO- .33 CUSEL= 1840.25 
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a SEtNo DEPTH c u s E L  c R l w s  USELK EG H v  HL o L o s s  L-BANK ELEv 

Q QLOB PCH QROB ALOB ACH AROB VOL TWA i 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 ENOST 

STA= 924. 926. 1005. 1037. 1040. 
PER a= .1 77.8 21.7 .4 

AREA= 2.6 286.5 134.4 6.1 

VEL= 2.3 12.1 7.2 3.1 

DEPTH= 1.4 3.6 4.2 2.0 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE, NRD- 13 MIN ELTRD. 1869.40 MAX ELLC= 1866.30 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 924.0 1058.0 TYPE- 1 TARGET= 131.000 
ELENCL= 1869.40 ELENCR- 1869.40 

DOUNSTREAM ATCHISON-TOPEKA AND SANTA FE RAILROAD TRESTLE. a 44;;:: 

5.16 1842.46 1842.46 .OO 1844.77 2.31 .78 .19 1838.50 

23.7 2926.5 1451.8 6.7 214.1 168.6 12.8 5.9 1837.30 

.03 3.57 13.67 8.61 .065 .035 ,065 .OOO 1837.30 945.64 

.017510 49. 49. 49. 0 22 0 .OO 85.88 1040.36 

FLOW DISTRIBUTION FOR SECNO= .33 CUSEL= 1842.46 

STA= 946. 949. 1005. 1037. 1040. 
PER Q= .5 66.5 32.3 .7 

AREA- 6.7 214.1 160.4 8.2 

VEL= 3.6 13.7 8.9 3.8 

DEPTH= 2.0 4.5 5.0 2.4 

'SECNO .338 

3265 D I V I D E D  FLOW 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 924.0 1058.0 TYPE= 1 TARGET= 134.000 
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SECNO DEPTH CWSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q PLOB PCH PROB ALOE ACH AROB VOL TWA ,R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

ELENCL- 1869.40 ELENCR= 1869.40 
UPSTREAM ATCHISON-TOPEKA AN0 SANTA FE RAILROAD TRESTLE. 

.338 5.17 1843.07 1843.07 .OO 1845.37 2.30 .35 .OO 1839.10 
4402.0 23.8 2926.5 1451.7 6.7 214.5 168.8 13.0 5.9 1837.90 

.03 3.56 13.65 8.60 .065 .035 ,065 .OOO 1837.90 945.64 
.017424 20. 20. 20. . 0 5 0 .OO 85.89 1040.36 

FLOW DISTRIBUTION FOR SECNO; .34 CUSEL= 1843.07 

STA= 946. 949. 1005. 1037. 1040. 
PER P= .5 66.5 32.3 .7 
AREA= 6.7 214.5 160.6 8.2 
VEL= 3.6 13.6 8.8 3.7 

DEPTH= 2.0 4.5 5.0 2.4 

CCHV= .I00 CEHV- .300 
*SECNO .344 

0 01 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.97 

FLOW DISTRIBUTION FOR SECNO= .34 CUSEL- 1844.54 

STA= 947. 952. 1007. 1037. 1041. 
PER a= .7 75.5 23.3 .5 
AREA= 13.6 343.8 193.0 11.3 
VEL= 2.3 9.7 5.3 2.1 

DEPTH- 2.8 6.3 6.4 3.2 

CCHV= .I00 CEHV- .300 
*SECNO .379 

.379 5.97 1845.77 1844.98 .OO 1846.95 1.18 1.22 .OO 1842.30 
4402.0 1756.1 2640.8 5.1 329.1 254.9 3.2 16.0 6.6 1840.70 

.04 5.34 10.36 1.58 .065 .040 ,065 .OOO 1839.80 860.55 
.009129 250. 185. 170. 3 12 0 .OO 149.71 1010.27 



SECNO DEPTH CUSEL CRIVS USELK EG HV HL OLOSS L-BANK ELEV 

a OLOB OCH QROB ALOE ACH AROB VOL TUA IR-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

FLOW DISTRIBUTION FOR SECNO- .38 CUSEL= 1845.77 

STA= 861. 865. 875. 895. 936. 958. 1009. 1010. 

PER a= .2 4.3 18.5 13.5 3.4 60.0 .I 

AREA= 4.0 37.8 115.6 128.3 43.5 254.9 3.2 

VEL- 1.9 5.0 7.0 4.6 3.4 10.4 1.6 

DEPTH= .9 3.8 5.8 3.1 2.0 5.0 2.5 

*SECNO .465 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

.465 4.89 1852.29 1852.29 .OO 1853.88 1.59 5.40 . I2 1851.30 

4402.0 1032.8 3277.9 91.3 172.6 292.2 23.8 21.5 8.1 1849.30 

.05 5.98 11.22 3.83 ,065 .040 .065 .OOO 1847.40 884.15 

.016827 430. 454. 440. 0 15 0 .OO 161.77 1045.92 

FLOU DISTRIBUTION FOR SECNO* .47 CWSEL- 1852.29 

TA= 884. 899. 927. 948. 1030. 1046. 

PER O= 2.7 15.5 5.2 74.5 2.1 

AREA- 27.4 99.2 46.0 292.2 23.8 

VEL- 4.4 6.9 5.0 11.2 3.8 

DEPTH- 1.8 3.5 2.2 3.6 1.5 

FLOU DISTRIBUTION FOR SECNO; .53 CUSEL= 1857.13 

STA= 942. 952. 965. 1058. 1062. 1064. 

PER a= .2 3.7 95.0 1 .O .O 

AREA= 5.4 34.8 392.7 10.6 .9 

VEL= 1.7 4.7 10.7 4.1 1.5 

DEPTH= .6 2.7 4.2 2.5 .6 

PAGE 12 
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&NO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA I R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

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

.597 5.22 1863.82 1863.82 .OO 1865.39 1.57 3.98 .01 1858.60 
4406.0 1678.3 2632.3 95.4 326.2 213.5 20.4 28.8 10.3 1858.60 

.07 5.14 12.33 4.67 , .O65 .04D .065 .OOO 1858.60 851.45 
.012170 240. 352. 388. 0 11 0 .OO 172.28 1023.73 

FLOW DISTRIBUTION FOR SECNO- .60 CUSEL= 1863.82 

STA= 851. 858. 865. 896. 942. 950. 960. 975. 1016. 1018. 1024. 
PER Q= .1 .6 7.2 13.1 2.3 4.2 10.6 59.7 1.3 .9 
AREA- 2.7 9.2 71.9 120.5 2 1 .  33.2 67.8 213.5 9.5 10.9 
VEL= 1.4 3.0 4.4 4.8 4.8 5.6 6.9 12.3 6.1 3.4 

DEPTH= .4 1.3 2.3 2.6 2.6 3.3 4.5 5.2 4.5 1.9 

a 301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.672 7.74 1870.54 1870.54 .00 1873.26 2.72 4.65 .34 1864.00 
4406.0 121.4 3444.8 839.8 26.7 235.6 133.0 33.1 11.4 1864.00 

.08 4.54 14.62 6.31 .065 .040 ,065 .OD0 1862.80 973.83 
.011312 360. 398. 460. 0 14 0 .OO 76.42 1050.25 

FLOU DISTRIBUTION FOR SECNO- .67 CWSEL= 1870.54 

STA= 974. 982. 1015. 1042. 1050. 
PER Q= 2.8 78.2 18.4 .7 
AREA= 26.7 235.6 122.5 10.5 

VEL= 4.5 14.6 6.6 2.8 
DEPTH= 3.3 7.1 4.5 1.3 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CUSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOE ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,715 10.86 1877.46 1877.46 .OO 1881.30 3.83 2.42 .33 1871.00 

4406.0 154.2 4088.0 163.8 33.3 251.4 34.8 34.9 11.7 1870.80 
.08 4.63 16.26 4.71 .065 .040 .065 .OOO 1866.60 974.69 

.010707 255. 227. 160. , 0 11 0 .OO 47.75 1022.44 

FLOW DISTRIBUTION FOR SECNO- .71 CUSEL- 1877.46 

STA= 975. 985. 1012. 1022. 
PER Q= 3.5 92.8 3.7 

AREA= 33.3 251.4 34.8 
VEL= 4.6 16.3 4.7 

DEPTH= 3.2 9.3 3.3 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 3.04 

FLOW DISTRIBUTION FOR SECNO= .74 CUSEL= 1881.60 

STA= 947. 967. 1023. 1075. 1092. 1097. 
PER Q= 6.1 74.0 18.4 1.5 .1 

AREA= 117.5 558.0 314.6 44.2 3.8 

VEL= 2.3 5.8 2.6 1.5 .6 
DEPTH= 5.8 10.0 6.0 2.6 .8 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44 
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0 ' DOWNSTREAM SECTION OF DROP STRUCTURE. 

FLOW DISTRIBUTION FOR SECNO- .77 CUSEL= 1881.88 

STAr 930. 953. 1034. 1066. 1101. 1131. 

PER (1; 2.0 88.4 9.1 .5 .O 

AREA- 75.2 897.1 213.7 37.8 3.9 

VEL= 1.2 4.3 1.9 .6 .1 

DEPTH= 3.3 11.1 6.7 1.1 .1 

'SECNO .769 

3302 UARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = .57 

UPSTREAM SECTION OF DROP STRUCTURE. 

.769 8.20 1881.70 1878.30 .OO 1882.22 .52 .OO .08 1875.20 

4406.0 144.1 3970.2 291.7 71.2 655.7 144.5 40.8 12.6 1875.70 

.10 2.02 6.06 2.02 .065 .040 .065 .OOO 1873.50 931.08 
.001722 0. 0. 0. 2 18 0 .OO 169.90 1100.98 

LOU DlSTRlBUTION FOR SECNO- .TI CUSEL= 1881.70 

STA= 931. 953. 1037. 1066. 1101. 

PER Q= 3.3 90.1 6.0 .6 

AREA= 71.2 655.7 113.1 31.5 

VEL= 2.0 6.1 2.3 .9 

DEPTH= 3.2 7.8 3.9 .9 

3301 HV CHANCED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRAT10 = .65 

DOUNSTREAM SECTION OF DROP STRUCTURE. 

.770 7.26 1881.16 1880.42 .OO 1882.81 1.65 .02 .57 1876.50 

4406.0 158.5 3773.5 474.0 53.1 340.6 156.8 41.0 12.6 1876.50 

.10 2.99 11.08 3.02 .055 .030 .055 .OOO 1873.90 953.66 

.004071 9. 9. 9. 3 15 0 .OO 137.15 1090.81 
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S~CNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

a QLOB PCH PROB ALOB ACH AROB VOL TUA I R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO- .TI CUSEL- 1881.16 

STA= 954. 976. 1023. 1091. 
PER Q= 3.6 85.6 10.8 
AREA= 53.1 340.6 156.8 

VEL= 3.0 11.1 3.0 
DEPTH- 2.3 7.2 2.3 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
UPSTREAM SECTION OF DROP STRUCTURE. 

.771 6.97 1881.37 1881.37 .DO 1883.99 2.62 .OO .48 1879.50 
4406.0 22.7 4287.8 95.5 10.7 325.8 4L.6 41.0 12.6 1879.50 

. I 0  2.12 13.16 2.14 ,055 ,030 .055 .OOO 1874.40 964.99 

FLOU DlSTRIBUTlON FOR SECNO- .TI CUSEL= 1881.37 

STA= 965. 976. 1023. 1071. 
PER Q= .5 97.3 2.2 
AREA- 10.7 325.8 44.6 
VEL= 2.1 13.2 2.1 

DEPTH= .9 6.9 .9 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1954.60 ELREA= 1954.60 

DOWNSTREAM SECTION OF S.R. 93 (HWY. 60-89) STRUCTURE 

3 - 10' X 10' X 283' CONCRETE BOX CULVERT U/ HEADUALLS. 
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FLOU DlSTRIBUTION FOR SECNO= .77 CUSEL= 1883.03 

STA= 984. 1016. 
PER Q= 100.0 

AREA= 266.9 

VEL= 16.5 

DEPTH= 8.4 

SPECIAL CULVERT 

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

3 .020 .40 2.90 .OO 10.00 10.00 283.00 8 1 1881.38 1874.66 

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

EGIC= 1897.67..MAY BE TOO LARGE I F  INLET CONTROLS. 

135, EGOC= 1896.25 ..MAY BE TOO LARGE IF WTLET CONTROLS. 

*SECNO .825 

SPECIAL CULVERT INLET CONTROL 
EGIC = 1897.666 EGOC = 1896.255 PCUSE- 1883.026 ELTRO- 1954.700 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.53 

SPECIAL CULVERT 

EGIC EGOC H4 WEIR QCULV VCH ACULV ELTRO UElRLN 

1897.67 1896.25 10.41 0. 4406. 9.228 300.0 1954.70 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1954.60 ELREA= 1954.60 

UPSTREAM SECTION OF CONC. BOX CULVERT. 

.825 15.04 1896.34 .OO .OO 1897.67 1.32 10.41 .OO 1891.38 

4406.0 .O 4406.0 .O .O 477.4 .O 43.4 12.8 1891.38 

.I1 .OO 9.23 .OO .OOO .020 .OOO .OOO 1881.30 984.05 
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SECNO DEPTH CWSEL CRIUS USELK EC HV HL OLOSS L-BANK ELEV 

0 OLOB OCH OROB ALOB ACH AROB VOL TWA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENOST 

FLOW DISTRIBUTION FOR SECNO= .82 CWSEL= 1896.34 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.01 

3470 ENCROACHMENT STATIDNS- 909.0 1382.0 TYPE= 1 TARGET= 473.000 
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. 

.880 12.26 1898.46 1889.74 .DO 1898.48 .02 .D3 .78 1888.80 

4406.0 235.1 1625.3 2545.6 332.8 1091.2 3381.9 58.4 14.2 1888.00 

.18 .71 1.49 .75 .065 .035 .065 ,000 1886.20 909.00 

.000050 265. 288. 225. 2 18 0 .OO 473.00 1382.00 

FLOU DISTRIBUTION FOR SECNW .88 CUSELs 1898.46 

sTA= 909. 944. 1042. 1080. 1123. 1172. 1206. 1224. 1253. 1288. 1315. 1359. 1382. 

PER a= 5.3 36.9 6.8 6.9 7.9 6.0 3.5 6.4 7.3 4.8 7.0 1.2 

AREA= 332.8 1091.2 391.9 417.7 476.0 347.3 196.4 338.2 396.0 277.1 425.2 116.1 

VEL= .7 1.5 .8 .7 .7 .8 .8 .8 .8 .8 .7  .4 

DEPTH= 9.5 11.1 10.3 9.7 9.7 10.2 10.9 11.7 11.3 10.3 9.7 5.0 
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a DL00 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 I O C  ICONT CORAR TOPUID ENDST 

FLOU DISTRlBUTlOh FOR SECNO- .93 CUSEL= 1898.48 

STA= 802. 831. 914. 950. 1000. 1037. 1092. 1139. 1193. 1234. 1261. 1295. 1323. 

PER P= 1.8 24.1 5.2 6.9 4.5 5.0 5.3 6.4 5.5 3.8 4.5 3.8 
AREA. 127.1 656.7 271.2 366.6 250.3 315.9 304.7 360.9 296.5 199.3 244.2 203.9 
VEL- .6 1.6 .8 4 .8 .7 .8 .8 .8 .8 .8 .8 

DEPTH= 4.4 7.9 7.5 7.3 6.8 5.7 6.5 6.7 7.2 7.4 7.2 7.3 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

1.022 3.35 1900.95 1900.95 .OO 1901.66 .71 .16 .35 1898.60 
4406.0 115.0 2151.1 2139.8 41.4 236.1 667.9 124.2 26.5 1898.00 

.28 2.78 9.11 3.20 .065 .035 ,065 .OOO 1897.60 890.28 
.Dl0337 540. 501. 540. 0 15 0 .OO 677.94 1612.07 

FLOW DISTRlBUTlON FOR SECNO= 1.02 CUSEL= 1900.95 

STA= 890. 926. 1003. 1048. 1103. 1141. 1177. 1241. 1491. 1529. 1608. 1612. 
PER P= 2.6 48.8 12.8 11.2 5.3 3.5 4.1 3.5 3.8 4.3 .1 
AREA= 41.4 236.1 123.6 123.6 68.3 52.1 71.4 95.7 55.8 74.4 3.1 
VEL= 2.8 9.1 4.6 4.0 3.4 3.0 2.5 1.6 3.0 2.5 1.9 

DEPTH= I .2 3.1 2.7 2.2 1.8 1.4 1.1 .4 1.5 .9 .8 

CCHV= .100CEHV= .300 
*SECNO 1.132 
7185 MlNlMUM SPECIFIC ENERGY 
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0  LOB PCH PROB ALOE ACH AROB VOL TWA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

3720 CRITICAL DEPTH ASSUMED 

1.132 3.49 1908.69 1908.69 .DO 1909.45 .76 6.10 .01 1905.20 
4406.0 588.1 1691.6 2126.4 178.2 163.5 589.1 135.5 33.9 1905.50 

.30 3.30 10.35 3.61 .065 .035 ,065 .OOO 1905.20 850.59 

.012244 600. 581. 500. 0 8 0 .OO 560.07 1410.66 

FLOW DISTRIBUTION FOR SECNO= 1.13 CVSEL= 1908.69 

STA= 851. 934. 987. 9 9 6 . '  1046. 1069. 1147. 1211. 1272. 1316. 1359. 1390. 1411. 
PER a= 4.4 6.6 2.4 38.4 4.1 6.1 6.0 9.2 6.4 9.1 6.6 .8 
AREA= 71.1 84.2 22.9 163.5 45.8 93.6 85.7 109.1 76.5 94.1 67.9 16.4 
VEL- 2.7 3.4 4.6 10.3 4.0 2.9 3.1 3.7 3.7 ' '4.3 4.3 2.2 

DEPTH= .9 1.6 2.5 3.3 2.0 1 .2 1.3 1.8 1.7 2.2 2.2 .8 

'SECNO 1.211 

3265 DIVIDED FLOW 

185 MINIMUM SPECIFIC ENERGY 
720 CRITICAL DEPTH ASSUMED 

FLOW DISTRIBUTION FOR SECNO- 1.21 CWSEL= 1915.18 

STA= 921. 928. 1008. 1047. 1136. 1161. 1181. 1199. 1229. 1251. 1316. 
PER P= 1.1 60.1 4.3 3.3 3.1 3.1 5.1 11.2 6.5 2.1 
AREA= 11.8 224.1 49.7 57.7 34.4 31.5 41.0 80.3 51.2 36.5 
VEL= 3.3 9.1 2.9 1.9 3.0 3.3 4.3 4.8 4.3 2.0 

DEPTH= 1.7 2.8 1.3 .6 1.4 1.6 2.3 2.7 2.3 .6 

3265 DIVIDED FLOW 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q  LOB QCH PROB ALOE ACH AROB VOL TUA IR-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPUIO ENDST 

3301 HV CHANGED MORE THAN HVlNS 

FLOU DISTRIBUTION FOR SECNO= 1.32 CVSEL- 1921.90 

STA= 973. 996. 1016. 1036. 1045. 1072. 1191. 1310. 1397. 1429. 1444. 1513. 1549. 
PER 0. 7.2 6.0 6.3 5.1 13.9 5.1 .4 20.9 5.8 3.0 9.9 7.0 

AREA= 51.4 45.4 47.0 30.2 85.1 60.9 17.9 119.8 53.1 27.0 101.1 63.0 

VEL= 4.7 4.5 4.6 5.8 5.5 2.8 .7 5.9 3.7 3.8 3.3 3.7 

DEPTH; 2.3 2.3 2.4 3.4 3.2 .5 .2 1.4 1.7 1.8 1.5 1.8 

STA= 1549. 1572. 1651. 1714. 
PER a= 4.0 4.3 1.0 
AREA= 38.0 64.0 24.9 

VEL= 3.6 2.3 1.4 
DEPTH- 1.7 .8 .4 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.420 3.70 1929.80 1929.80 .OO 1930.55 .75 6.30 .13 1928.50 

3390.0 1400.6 1903.5 85.9 418.0 215.6 48.0 160.8 52.2 1928.60 

.38 3.35 8.83 1.79 .065 .035 .065 ,000 1926.10 762.87 
.010433 555. 539. 550. 0 11 0 .OO 526.25 1346.99 

FLOV DISTRIBUTION FOR SECNO- 1.42 CUSEL= 1929.80 

STA= 763. 922. 939. 980. 1000. 1041. 1190. 1264. 1347. 
PER 6.3 4.9 5.3 9.9 10.9 4.1 56.2 2.5 
AREA= 94.5 39.9 58.4 65.2 91.2 68.7 215.6 48.0 
VEL= 2.2 4.1 3.1 5.1 4.1 2.0 8.8 1.8 

DEPTH= .6 2.3 1.4 3.3 2.2 .5 2.9 .6 



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

0 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 ICONT CORAR TOPUlD ENDST 

CCHVs .300 CEHV- .500 
*SECND 1.517 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 783.0 1017.0 TYPE= 1 TARGET= 234.000 
ELENCL= 1938.60 ELENCR= 1938.20 

ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLMXlPLAlN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.517 4.37 1937.37 1937.37 .OO 1938.58 1.21 5.67 .23 1933.80 

3390.0 389.3 2946.5 54.2 125.3 313.8 15.4 167.5 56.7 1933.60 

.40 3.11 9.39 3.51 .065 .040 .065 .OOO 1933.00 783.96 

.011553 533. 512. 455. 0 8 0 .OO 232.22 1016.19 

FLOW DISTRIBUTION FOR SECNO- 1.52 CUSEL= 1937.37 

784. 790. 828. 858. 882. 903. 921. 1008. 1016. 

PER a= .O .9 .8 .6 2.3 6.9 86.9 1.6 

AREA- .8 19.6 17.0 12.4 26.6 48.9 313.8 15.4 
VEL- .6 1.6 1.7 1.6 2.9 4.8 9.4 3.5 

DEPTH= .I .5 .6 .5 1.3 2.7 3.6 1.9 

CCHV= .lo0 CEHV= .300 

*SECNO 1.613 

7185 MINIMUM SPECIFIC ENERGY 

3 n o  CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 958.0 1132.0 TYPE= 1 TARGET= 174.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA A T  CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

1.613 4.99 1944.79 1944.79 .OO 1946.11 1.32 5.43 .03 1940.10 

3390.0 146.9 2542.1 701.0 28.7 244.3 187.7 172.7 58.9 1941.20 

.41 5.12 10.40 3.73 .055 .040 .060 .OOO 1939.80 958.00 

.010230 375. 505. 555. 0 8 0 .OO 173.78 1131.78 
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FLOU DISTRIBUTION FOR SECNO- 1.61 CUSEL= 1944.79 



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

R  LOB RCH OROB ALOB ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

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

STA= 958. 967. 1020. 1032. 1061. 1111. 1132. 
PER a= 4.3 75.0 3.9 5.9 10.2 .7 

AREA= 28.7 244.3 29.2 53.3 91.8 13.4 

VEL= 5.1 10.4 4.5 3.8 3.8 I .9 

DEPTH= 3.2 4.6 2.4 1.8 1.8 .6 

*SECNO 1.696 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1950.20 ELREA= 1947.70 

FLOU DISTRIBUTION FOR SECNO- 1.70 CWSEL= 1949.83 

STA= 979. 1012. 1034. 1055. 1064. 1073. 1087. 1176. 1195. 1209. 1246. 1266. 1321. 
PER R= 20.9 5.9 5.4 3.4 4.4 4.5 11.2 9.1 5.5 8.6 5.7 7.6 

AREA= 93.1 46.8 43.6 23.7 27.7 33.3 108.1 57.5 37.5 72.7 44.0 78.6 

VEL= 7.6 4.3 4.2 4.9 5.4 4.6 3.5 5.4 4.9 4.0 4.4 3.3 

DEPTH= 2.8 2.1 2.1 2.6 3.1 2.4 1.2 3.0 2.7 2.0 2.2 1.4 

STA- 1321. 1360. 1407. 1419. 
PER R= 4.2 3.7 .O 
AREA- 47.9 46.9 1.4 

VEL= 2.9 2.7 .6 
DEPTH= 1 .2 1.0 .1 

3301 HV CHANCED MORE THAN HVlNS 
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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 TOPWIO ENOST 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.786 5.09 1955.79 1955.79 .OO 1956.89 1.10 4.79 .21 1953.40 

3350.0 8.7 2384.7 956.6 3.5 247.5 240.4 183.7 64.4 1955.20 
.45 2.49 9.63 3.98 .060 .040 ,060 .OOO 1950.70 964.09 

.011245 515. 500. 380. , 0 11 0 .OO 258.22 1222.31 

FLOU DISTRIBUTION FOR SECNO= 1.79 CWSEL= 1955.79 

STA= 964. 967. 1031. 1048. 1061. 1082. 1122. 1158. 1207. 1221. 1222. 
PER a= .3 71.2 .2 2.9 11.4 10.3 2.6 1 .O .2 .O 
AREA- 3.5 247.5 5.8 24.6 67.0 81.7 33.9 21.6 5.5 .3 

VEL= 2.5 9.6 1.3 3.9 5.7 4.2 2.5 1.5 1.4 .9 
DEPTH- 1.2 3.9 .3 1.9 3.2 2.0 .9 .4 .4 .2 

*SECNO 1.879 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.879 5.00 1962.80 1962.80 .OO 1964.10 1.30 5.83 .06 1959.60 
3350.0 14.6 2175.1 1160.3 5.1 200.1 256.6 189.3 66.9 1959.60 

.47 2.89 10.87 4.52 .060 .040 .060 ,000 1957.80 996.84 
,011646 520. 512. 505. 0 5 0 .OO 174.74 1171.58 

FLOW DISTRIBUTION FOR SECNO- 1.88 CUSEL= 1962.80 

STA= 997. 1000. 1044. 1077. 1113. 1141. 1164. 1170. 11R.  
PER Q= .4 64.9 16.9 8.4 3.5 5.1 .7 .O 
AREA= 5.1 200.1 100.7 68.5 36.5 42.6 7.8 .5 

VEL= 2.9 10.9 5.6 4.1 3.2 4.0 3.1 1.1 
DEPTH= 1.6 4.5 3.1 1.9 1.3 1.9 1.3 .3 

*SECNO 1.982 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 859.0 1027.0 TYPE- 1 TARGET= 168.000 
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. 



&O DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

a QLOB OCH QROB ALOB 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 TOPUlO ENOST 

FLOW DISTRIBUTION FOR SECNO- 1.98 CUSEL= 1968.59 

*SECNO 2.082 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.0 1079.0 TYPE= 1 TARGET; 132.000 
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. 
2.082 6.30 1977.80 1977.80 .OO 1979.43 1.63 4.92 .06 1971.50 

3350.0 128.3 2720.4 501.4 28.4 242.6 133.0 200.1 70.9 1974.60 
.50 4.52 11.21 3.77 .060 .040 ,060 ,000 1971.50 947.00 

.009427 500. 528. 572. 0 8 0 .OO 132.00 1079.00 

FLOW DISTRIBUTION FOR SECNO. 2.08 CUSEL= 1977.80 

STA= 947. 956. 1000. 1042. 1064. 1079. 

PER O= 3.8 81.2 12.5 2.0 .5 

AREA= 28.4 242.6 98.7 25.3 9.0 

VEL= 4.5 11.2 4.2 2.6 1.7 

DEPTH= 3.2 5.5 2.4 1.2 .6 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

0  LOB PCH PRO0 ALOE ACH AROB VOL TUA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3720 CRITICAL DEPTH ASSUMED 
UPSTREAM LIMIT OF DETAILED STUDY. 

2.172 5.00 1983.20 1983.20 .OO 1983.96 .76 3.64 .09 1979.40 
3315.0 1250.9 2034.9 29.2 453.1 235.4 9.5 205.5 73.4 1978.20 

.52 2.76 8.64 3.07 .060 .040 .060 .OOO 1978.20 610.52 
.007049 400. 474. 350. , 0 14 0 .OO 391.42 1001.94 

FLOU DISTRIBUTION FOR SECNO; 2.17 CUSEL= 1983.20 

STA= 611. 684. 706. 745. 825. 861. 904. 947. 998. 1002. 
PER P= 4.4 3.8 5.6 3.9 3.1 4.5 12.4 61.4 .9 
AREA= 70.1 40.7 64.3 68.8 43.1 58.7 107.4 235.4 9.5 
VEL= 2.1 3.1 2.9 1.9 2.3 2.6 3.8 8.6 3.1 

DEPTH= 1 .O 1.8 1.6 .9 1.2 1.4 2.5 4.6 2.4 



q .  FLWOUAY DETERMINATION 

12 
T 3  WASH V: OX WASH 

J1 ICHECK I N 0  N I N V  l D l R  STRT METRIC HVINS P USEL ' FQ 

J2 NPROF lPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 
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SECNO DEPTH CVSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

a PLOB PCH PROB ALOE ACH AROB VOL TUA i R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .I00 CEHV- .300 

*SECNO 43.000 
HASSAYAMPA RIVER FIS CROSS SECTION 43.00 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE UITH WASH V - OX UASH, AN EAST TRIBUTARY. 

WON COINCIDENT UITH 100-YEAR DISCHARGE I N  HASSAYAMPA. 

43.000 2.04 1823.24 1823.12 1828.06 1823.72 .48 .OO .OO 1821.20 
4447.0 644.8 3802.2 .O 246.5 645.2 .O .O .O 1829.20 

.OO 2.62 5.89 . 00 .045 .030 .OOO .OOO 1821.20 1785.47 
.007496 0. 0. 0. 0 14 7 .OO 721.98 2507.46 

HV CHANGED MORE THAN HVlNS 

185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 885.0 1135.0 TYPE= I TARGET= 250.000 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.I85 4.87 1829.27 1829.27 1829.27 1830.51 1.24 2.55 .23 1828.00 
4447.0 32.1 4389.0 25.9 12.8 487.9 17.2 3.5 2.3 1828.60 

.O1 2.50 9.00 1.51 .060 .045 .065 .OOO 1824.40 885.81 
.Ole663 120. 235. 430. 0 20 0 .OO 244.32 1130.13 

CCHV= .I00 CEHV= .300 

*SECNO .286 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRlllCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 899.0 1096.0 TYPE= 1 TARGET- 197.000 

.286 5.54 1837.94 1837.94 1837.93 1839.47 1.53 7.06 .09 1835.20 
4447.0 527.5 3627.3 292.2 119.1 335.1 85.4 10.0 5.0 1834.80 

.02 4.43 10.82 3.42 .065 .035 .065 .OOO 1832.40 899.38 

.009816 535. 535. 550. 0 8 0 .OO 196.61 1095.98 



SECNO DEPTH CWSEL CRIUS USELK EG nv HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOE ACH AROB VOL TUA IR-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlO ENDST 

CCHV= .300 CEHV= .500 

*SECNO .326 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 924.0 1,041.0 TYPE- 1 TARGET= 117.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASE0 ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
.326 4.45 1840.25 1840.25 1840.25 1842.18 1.93 2.51 .20 1837.50 

4447.0 6.1 3457.7 983.1 2.6 286.3 140.5 12.4 5.8 1835.80 

.03 2.34 12.08 7.00 ,065 .035 .065 ,000 1835.80 924.10 

.014533 212. 212. 212. 0 15 0 .OO 116.00 1040.10 

3265 OIVIDED FLOU 

a 370 NORMAL BRIDGE, NRD= I 3  MIN ELTRD= 1869.40 MAX ELLC; 1866.30 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 924.0 1058.0 TYPE= 1 TARGET= 134.000 

ELENCL= 1869.40 ELENCR- 1869.40 
DOWNSTREAM ATCHISON-TOPEKA AN0 SANTA FE RAILROAD TRESTLE. 

.334 5.16 1842.46 1842.46 1842.46 1844.77 2.31 .78 . I 9  1838.50 
4402.0 23.7 2926.5 1451.8 6.7 214.1 168.6 12.8 5.9 1837.30 

.03 3.57 13.67 8.61 .065 .035 .065 ,000 1837.30 945.64 

.017510 49. 49. 49. 0 22 0 .OO 85.88 1040.36 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
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3470 ENCROACHMENT STATIONS= 924.0 1058.0 TYPE= 1 TARGET= 134.000 

ELENCL= 1869.40 ELENCR= 1869.40 



. UPSTREAM ATCHISON-TOPEKA AN0 SANTA FE RAILROAD TRESTLE. 

CCHV= .100CEHV= .300 

'SECNO .344 

3301 HV CHANGE0 MORE THAN NVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.97 

3470 ENCRmCHMENT STATIONS; 947.0 1041.0 TYPE= 1 TARGET;: 94.000 

,344 6.64 1844.54 1842.82 1844.54 1845.73 1.19 .25 . I1 1839.00 

4402.0 31.3 3323.0 1047.7 13.6 343.8 204.3 13.3 6.0 1838.00 

.03 2.30 9.67 5.13 .065 .035 .065 .OOO 1837.90 947.08 

.OD4502 31. 31. 31. 4 8 0 .OO 93.48 1040.56 

*SECNO .379 

3470 ENCROACHMENT STATIONS;: 860.0 1011.0 TYPE= 1 TARGET= 151.000 

"SECNO .465 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 884.0 1046.0 TYPE- I TARGET; 162.000 

.465 4.92 1852.32 1852.32 1852.29 1853.88 1.56 5.33 .12 1851.30 
4402.0 1034.7 3274.6 92.6 174.6 294.6 24.3 21.5 8.1 1849.30 

.05 5.93 11.11 3.81 .065 .040 .065 .OOO 1847.40 884.02 

.016324 430. 454. 440. 0 15 0 .OO 161.97 1046.00 

3470 ENCROACHMENT STATIONS. 942.0 1064.0 TYPE= 1 TARGET= 122.000 
.530 4.40 1857.10 1856.93 1857.13 1858.81 1.71 4.88 .04 1852.90 

4402.0 172.7 4184.6 44.7 39.6 390.5 11.4 25.2 9.3 1853.20 

.06 4.36 10.72 3.92 .065 .040 .065 .DO0 1852.70 942.64 



S ~ N O  DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB 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 ENDST 

'SECNO .597 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 851.0 1024.0 TYPE= 1 TARGET= 173.000 
,597 5.22 1863.82 1863.82 ,1863.82 1865.39 1.57 4.01 .01 1858.60 

4406.0 1679.1 2631.5 95.5 326.6 213.6 20.4 28.8 10.3 1858.60 
.07 5.14 12.32 4.67 .065 ,040 ,065 ,000 1858.60 851.42 

.012140 240. 352. 388. 0 11 0 .OO 172.31 1023.73 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1051.0 TYPE- 1 TARGET= 78.000 0 .672 7.75 1870.55 1870.55 1870.54 1873.26 2.72 4.64 .34 1864.00 
4406.0 121.5 3443.9 840.6 26.8 235.8 133.3 33.2 11.4 1864.00 

.08 4.54 14.60 6.31 .065 ,040 .065 .OOO 1862.80 973.82 
,011264 360. 398. 460. 0 14 0 .OO 76.46 1050.27 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 974.0 1023.0 TYPE= 1 TARGET= 49.000 

.715 10.85 1877.45 1877.45 1877.46 1881.30 3.84 2.42 .34 1871.00 
4406.0 153.9 4088.6 163.5 33.2 251.1 34.7 34.9 11.7 1870.80 

.08 4.63 16.28 4.71 .065 .040 .065 ,000 1866.60 974.71 
.Dl0743 255. 227. 160. 0 11 0 .OO 47.72 1022.43 

3301 HV CHANGED MORE THAN HVlNS 



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

Q QLOB QCH QROB ALOE ACH AROB VOL TUA IR-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCONT CORAR TOPUID EYOST 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.05 

3470 ENCROACHMENT STATIONS= 946.0 1097.0 TYPE= 1 TARGET- 151.000 
.742 11.60 1881.60 1877.05 ,1881.60 1882.02 .42 .38 .34 1870.00 

4406.0 268.5 3259.8 877.8 117.5 558.0 362.7 37.2 12.0 1873.10 
.09 2.29 5.84 2.42 .065 .040 .065 ,000 1870.00 946.75 

.001158 130. 143. 152. 3 14 0 .OO 150.06 1096.80 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44 

3470 ENCROACHMENT STATIONS= 930.0 1132.0 TYPE= 1 TARGET= 202.000 
DOWNSTREAM SECTION OF OROP STRUCTURE. 

,768 11.58 1881.88 1875.19 1881.88 1882.14 .26 .ll .02 1875.20 
4406.0 

.I0 
88.5 3895.9 421.6 75.2 897.2 255.5 40.8 12.6 1870.50 
1.18 4.34 1.65 .065 .040 .065 .OOO 1870.30 930.47 

.000561 155. 142. 138. 2 18 0 .OO 201.07 1131.54 

*SECNO .769 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .57 

3470 ENCROACHMENT STATIONS= 931.0 1101.0 TYPE- 1 TARGET- 170.000 
UPSTREAM SECTION OF OROP STRUCTURE. 

.769 8.20 1881.70 1878.30 1881.70 1882.22 .52 .OO .08 1875.20 
4406.0 144.2 3970.0 291.9 71.3 655.8 144.7 40.8 12.6 1875.70 

. I0 2.02 6.05 2.02 .065 .040 .065 .OOO 1873.50 931.08 
.001720 0. 0. 0. 2 18 0 .OO 169.92 1101.00 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB QCH QROB ALOE ACH AROB VOL TUA I R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUIO ENOST 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .65 

3470 ENCROACHMENT STATIONS= 953.0 1091.0 TYPE= 1 TARGET- 138.000 
DOWNSTREAM SECTION OF DROP STRUCTURE. 

.770 7.26 1881.16 1880.41 1881.16 1882.81 1.65 .02 .57 1876.50 

4406.0 158.5 3773.2 474.3 53.1 340.7 156.9 41 .O 12.6 1876.50 

. I0 2.99 11.07 3.02 .055 .030 .055 .OOO 1873.90 953.65 

.004067 9. 9. 9. 3 12 0 .OO 137.18 1090.83 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

470 ENCROACHMENT STATIONS- 964.0 1072.0 TYPE= 1 TARGET- 108.000 
UPSTREAM SECTION OF DROP STRUCTURE. 

.TI1 7.09 1881.49 1881.49 1881.37 1883.98 2.49 .OO .42 1879.50 

4406.0 26.1 4266.7 113.2 12.2 331.8 50.8 41 .O 12.6 1879.50 
. I0  2.14 12.86 2.23 .055 .030 .055 .000 1874.40 964.21 

.006410 0. 0. 0. 0 5 0 .OO 107.79 1072.00 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1016.0 TYPE- 1 TARGET- 32.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1954.60 ELREA= 1954.60 

DOUNSTREAM SECTlON OF S.R. 93 (HUY. 60-89) STRUCTURE 

3 - 10' X 10' X 283' CONCRETE BOX CULVERT W/ HEADUALLS. 

DROP STRUCTURE AT DOWNSTREAM END OF BOX CULVERT. 

.772 8.43 1883.03 1883.03 1883.03 1887.26 4.23 .04 1.39 1884.60 

4406.0 .O 4406.0 .O .O 266.9 .O 41 .O 12.6 1884.70 
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S ~ C N O  DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB OCH QROB ALOE ACH AROB VOL TWA i R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

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

SPECIAL CULVERT 

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

3 .020 .40 2.90 .OO 10.00 10.00 283.00 8 1 1881.38 1874.66 

CHART 8 - BOX CULVERT UITH FLARED WINGUALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - WINGUALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1897.67..HAY BE TW LARGE IF INLET CONTROLS. 

5135, EGOC= 1896.25 ..MAY BE TW LARGE IF WTLET CONTROLS. 
*SECNO .825 

SPECIAL CULVERT INLET CONTROL 
EGIC = 1897.666 EGOC = 1896.255 PCUSE- 1883.028 ELTRO= 1954.700 

3301 HV CHANGED MORE THAN HVlNS 

0 3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 2.53 

SPECIAL CULVERT 

EGlC EGDC H4 QWEIR PCULV VCH ACULV ELTRD UEIRLN 
1897.67 1896.25 10.41 0. 4406. 9.228 300.0 1954.70 0. 

3470 ENCROACHMENT STATIONS. 984.0 1016.0 TYPE= 1 TARGET= 32.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1954.60 ELREA= 1954.60 

UPSTREAM SECTION OF CONC. BOX CULVERT. 

.825 15.04 1896.34 .OO 1896.34 1897.67 1.32 10.41 .OO 1891.38 

4406.0 .O 4406.0 .O .O 477.4 .O 43.5 12.8 1891.38 

. I1 .OO 9.23 .OO .OOO .020 .OOO ,000 1881.30 984.05 

.000796 283. 283. 283. 3 O 0 .OO 31.90 1015.95 

3301 HV CHANCED MORE THAN HVlNS 

3 3 0  WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.01 



PACE 35 

HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOE ACH AROB VOL TUA I R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPUIO ENDST 

3470 ENCROACHMENT STATIONS- 909.0 1382.0 TYPE= 1 TARGET= 473.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTE0 
WSEL AN0 THE TOPOGRAPHY. 

.880 12.26 1898.46 1889.74 ,1898.46 1898.48 .02 .03 .78 1888.80 

4406.0 235.1 1625.3 2545.6 332.8 1091.2 3381.9 58.4 14.2 1888.00 

. I8  .71 1.49 .75 .065 .035 .065 .OOO 1886.20 909.00 
.000050 265. 288. 225. 2 18 0 .OO 473.00 1382.00 

CCHV- .lo0 CEHV= .300 

'SECNO .929 

3470 ENCROACHMENT STATIONS= 801.0 1523.0 TYPE= 1 TARGET- 

.929 8.18 1898.48 1892.85 1898.48 1898.50 .02 

4406.0 78.3 1063.5 3264.2 127.1 656.7 4127.4 

.26 .62 1.62 .79 .065 .035 .065 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 890.0 1613.0 TYPE= 1 TARGET- 

1.022 3.35 1900.95 1900.95 1900.95 1901.66 .71 

4406.0 115.0 2151.6 2139.4 41.4 236.1 667.4 

.28 2.78 9.11 3.21 .065 ,035 ,065 

.Dl0351 540. 501. 540. 0 15 0 

CCHV= .I00 CEHV= .300 

*SECNO 1.132 

7185 nltiIMuu SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 
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0 OLOB QCH QROB ALOB ACH AROB VOL TUA i R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENOST 

3470 ENCROACHMENT STATIONS; 850.0 1411.0 TYPE= 1 TARGET= 561.000 
1.132 3.50 1908.70 1908.70 1908.69 1909.45 .74 6.04 .01 1905.20 

4406.0 590.5 1684.4 2131.0 180.2 164.1 594.1 135.6 33.9 1905.50 

.31 3.28 10.26 3.59 .065 .035 .065 .OOO 1905.20 850.00 

.011973 600. 581. 500. , 0 8 0 .OO 560.84 1410.84 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 921.0 1317.0 TYPE= 1 TARGET= 396.000 
1.211 3.48 1915.18 1915.18 1915.18 1916.02 .84 5.07 .03 1911.70 

3390.0 38.8 2037.1 1314.1 11.8 224.3 382.8 143.4 38.7 1913.50 

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

.32 3.29 9.08 3.43 .065 .035 .065 ,000 1911.70 921.21 

.011588 345. 417. 458. 0 5 0 .OO 393.54 1316.32 

'SECNO 1.318 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVlNS I 
3470 ENCROACHMENT STATIMIS= 973.0 1714.0 TYPE= 1 TARGET= 741 .OOO 

1.318 2.80 1921.90 1921.70 1921.90 1922.20 .30 6.13 .05 1921.70 

3390.0 1492.4 709.7 1187.8 337.6 119.7 370.7 151.3 44.5 1920.90 

.36 4.42 5.93 3.20 .065 .035 .065 .OOO 1919.10 973.21 

.012769 565. 565. 400. 4 29 0 .OO 686.26 1713.61 

I 
3265 DIVIDED FLOU 

7185 HlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRIUS VSELK EG HV HL OLOSS L-BANK ELEV 

a  LOB QCH  ROB 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 

3470 ENCROACHMENT STATIONS- 762.0 1347.0 TYPE= 1 TARGET= 585.000 

1.420 3.70 1929.80 1929.80 1929.80 1930.55 .75 6.31 .13 1928.50 

3390.0 1400.7 1903.4 85.9 418.1 215.7 48.0 160.9 52.2 1928.60 

.38 3.35 8.83 1.79 .O65 .035 .065 .OOO 1926.10 762.87 

.010429 555. 539. 550. , 0 11 0 .OO 526.27 1347.00 

CCHV- .300 CEHV= .SO0 
*SECNO 1.517 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 783.0 1017.0 TYPE= 1 TARGET= 234 .OOO 

ELENCL= 1938.60 ELENCRz 1938.20 
El-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED . 
USEL AN0 THE TOPOGRAPHY. 

1.517 4.37 1937.37 1937.37 1937.37 1938.58 1.21 5.66 .23 1933.80 
3390.0 389.5 2946.3 

4 0  

54.2 125.4 313.9 15.4 167.6 56.7 1933.60 
3.11 9.39 3.51 .065 .040 .065 .OOO 1933.00 783.95 

.011546 533. 512. 455. 0 8 0 .OO 232.24 1016.19 

CCHV= .I00 CEHV- .300 

*SECNO 1.613 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 958.0 1132.0 TYPE= 1 TARGET= 174.000 
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. 
1.613 4.99 1944.79 1944.79 1944.79 1946.11 1.32 5.43 .03 1940.10 

3390.0 146.9 2542.1 701.0 28.7 244.3 187.7 172.8 58.9 1941.20 

.41 5.12 10.40 3.73 .055 .040 .060 ,000 1939.80 958.00 

.010230 375. 505. 555. 0 8 0 .OO 173.78 1131.78 

3265 DIVIDED FLOU 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB QCH QROB ALOB ACH AROB VOL T UA IR-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 978.0 1419.0 TYPE= 1 TARGET= 441 .OOO 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. 1950.20 ELREA' 1947.70 

3301 HV CHANGED MORE THAN HVlNS 

85 MINIMUM SPECIFIC ENERGY 
20 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 964.0 1223.0 TYPE= 1 TARGET= 259.000 

1.786 5.09 1955.79 1955.79 1955.79 1956.89 1.10 4.79 .21 1953.40 

3350.0 8.7 2384.6 956.7 3.5 247.5 240.4 183.8 64.4 1955.20 

.45 2.49 9.63 3.98 ,060 .040 .060 ,000 1950.70 964.09 

.011240 515. 500. 380. 0 11 0 .OO 258.22 1222.31 

*SECNO 1.879 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 996.0 1172.0 TYPE= 1 TARGET= 176.000 

1 .879 5.00 1962.80 1962.80 1962.80 1964.10 1.30 5.83 .06 1959.60 

3350.0 14.6 2175.0 1160.4 5.1 200.1 256.6 189.4 66.9 1959.60 

.47 2.89 10.87 4.52 .060 .040 .060 ,000 1957.80 996.84 

.Dl1643 520. 512. 505. 0 5 0 .OO 174.74 1171.58 

*SECNO 1.982 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

a PLOB PCH QROB ALOE ACH AROB VOL TUA IR-BANK ELEV 

TIME VLOB VCH VROB XLlL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWlO ENOST 

3470 ENCROACHMENT STATIONS- 859.0 1027.0 TYPE= 1 TARGET- 168.000 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASEO ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

1.982 5.39 1968.59 1968.59 1968.59 1970.02 1.43 5.64 .04 1965.30 
3350.0 575.4 2649.7 124.9 163.9 249.1 29.2 195.1 69.1 1963.20 

.48 3.51 10.64 4.27 .060 .040 .060 .OOO 1963.20 859.64 

.009180 585. 544. 541. 0 8 0 .OO 167.21 1026.86 

*SECNO 2.082 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS- 947.0 1079.0 TYPE= 1 TARGET= 132.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASEO ON THE COMPUTEO 

USEL AN0 THE TOPOGRAPHY. 

2.082 6.30 1977.80 1977.80 1977.80 1979.43 1.63 4.92 .06 1971.50 
3350.0 128.3 2720.5 501.2 28.3 242.5 133.0 200.3 70.9 1974.60 

.50 4.53 11.22 3.77 .060 .040 .060 .OOO 1971.50 947.00 

.009430 500. 528. 572. 0 8 0 .OO 132.00 1079.00 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 610.0 1002.0 TYPE- 1 TARGET= 392.000 

UPSTREAM LIMIT OF DETAILED STUDY. 

2.172 5.00 1983.20 1983.20 1983.20 1983.96 .76 3.64 .09 1979.40 

3315.0 1250.8 2035.0 29.2 453.1 235.4 9.5 205.6 73.4 1978.20 
.52 2.76 8.64 3.07 .060 .040 .060 .OOO 1978.20 610.52 

.007050 400. 474. 350. 0 14 0 .OO 391.42 1001.94 



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

HEC-2 UATER SURFACE PROFILES 

T H I S  RUN EXECUTED 16APR92 15:35:19  

Version 4 .6 .2 ;  Hay 1 9 9 1  
......................................... 

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

WASH V: OX WASH 

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

SECNO XLCH ELTRD ELLC ELMIN a CWSEL CRIWS EG IO*KS VCH AREA .01K 



PAGE 41 

10*KS VCH AREA .01K SECNO XLCH ELTRD ELLC CUSEL 

1870.54 
1870.55 

1877.46 
1877.45 

1881.60 
1881.60 

1881.88 
1881.88 

1881.70 
1881.70 

1881.16 
1881.16 

1881.37 
1881.49 

1883.03 
1883.03 

1896.34 
1896.34 

1898.46 
1898.46 

1898.48 
1898.48 

1900.95 
1900.95 

1908.69 
1908.70 

1915.18 
1915.18 

1921.90 
1921.90 

1929.80 
1929.80 

1937.37 
1937.37 
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XLCH ELTRO ELLC ELMlN Q CWSEL CRlWS EG IO*KS VCH AREA .01K 'SECNO 



SUMMARY PRINTOUT TABLE 1 5 0  

PAGE 43 

SECNO Q CUSEL DIFWSP DlFWSX DIFKWS TOPWIO XLCH 



PAGE 44 

SECNO Q CUSEL C 0 1 FUSX 0 I FKUS XLCH 



SW Q CUSEL OIFUSP DIFUSX DIFKUS TOPUID XLCH 

PAGE 45 



SUMMARY OF ERRORS AND SPECIAL NOTES 

PAGE 4 6  

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTlON SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

Q UTlON SECNO- 
AUTION SECNO- 

WARNING 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= 

CAUTlON SECNO- 

CAUTION SECNOZ 

CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 

. I 8 5  PROFILE= 1 CRITICAL DEPTH ASSUMED 

. I 8 5  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

. I 8 5  PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

. I 8 5  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

.286  PROFILE= 1 CRIT ICAL OEPTH ASSUMED 

.286  PROFILE= 1 MlNlMUM SPECIFIC ENERGY 

.286  PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

.286  PROFILE= 2 M r N l n u n  SPECIFIC ENERGY 

.326  PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

.326  PROFILE= 2 MINIMUM S P E C l F l C  ENERGY 

.334  PROFILE- 1 CRITICAL OEPTH ASSUMED 

.334  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.334  PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

.334  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.338 PROFILE= 1 CRITICAL DEPTH ASSUMED 

. 3 3 8  PROFILE= I M l N r n u n  SPECIFIC ENERGY 

.338  PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

.338  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

.344  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.344 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.465 PROFILE- 1 CRITICAL DEPTH ASSUMED 

.465 PROFILE= I MINIMUM SPECIFIC ENERGY 

.465 PRDFILE- 2 CRIT ICAL DEPTH ASSUMED 

.465 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

. 5 9 7  PROFILE- 1 CRITICAL DEPTH ASSUMED 

. 5 9 7  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

. 5 9 7  PROFILE. 2 C R l T l C A L  DEPTH ASSUMED 

. 5 9 7  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

.672  PROFILE= 1 CRITICAL DEPTH ASSUMED 

.672  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.672  PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

.672  PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

.715  PROFILE= 1 CRIT ICAL OEPTH ASSUMED 

.715 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

.715 PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

,715  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

.742  PRDFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.742  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 

WARNING SECNO= 

.768 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.768 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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WARNING SECNO= .769 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNlNG SECNO= .769 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

UARNlNG SECNO- .770 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNlNG SECNO= .770  PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- .771 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .TI1 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .TI1 PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

CAUTION SECNO- .TI1 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .772  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- . T I 2  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .772  PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

CAUTION SECNO= . T I 2  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

UARNlNG SECNO= .a25 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= .825 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO; .880  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNlNG SECNO= .880 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO- 

AUTIOW SECNO= 

AUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 

CAUTlON SECNO= 

CAUTION SECNO- 

CAUTlON SECNO= 

CAUTION SECNO= 
CAUTlON SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO- 

CAUTlON SECNO- 

CAUTION SECNO- 

1 . 0 2 2  PROFILE- 1 C R l T l C A L  DEPTH ASSUMED 

1.022 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

1 .022  PROFILE- 2 CRIT ICAL DEPTH ASSUMED 

1.022 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.132 PROFILE- 1 CRITICAL DEPTH ASSUMED 

1.132 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

1.132 PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

1 . I 3 2  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.211 PROFILE. 1 CRITICAL DEPTH ASSUMED 

1.211 PROFILE= 1 M l N l M U n  SPECIFIC ENERGY 

1.211 PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

1.211 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.420 PROFILE- 1 C R l T l C A L  DEPTH ASSUMED 

1.420 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

1 .420  PROFILE. 2 CRIT ICAL DEPTH ASSUMED 

1 .420  PROFILE- 2 MINIMU# SPECIFIC ENERGY 

1 .517  PROFILE- 1 CRITICAL DEPTH ASSUMED 

1 .517  PROFILE- 1 MINIMUM S P E C l F l C  ENERGY 

1 .517  PROFILE= 2 CRIT ICAL DEPTH ASSUMED 

1 .517  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.613 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.613 PROFILE- I MINIMUM SPECIFIC ENERGY 

1.613 PROFILE- 2 C R l T l C A L  DEPTH ASSUMED 

1.613 PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

CAUTION SECNOZ 1.786 PROFILE= 1 CRITICAL DEPTH ASSUMED 
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FLWDUAY DATA, UASH V: OX UASH 

PROFILE NO. 2 

. - - . . . . FLWDUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION UlOTH SECTION MEAN WITH V I T H W T  DIFFERENCE 

AREA VELOCITY FLWDUAY FLWOUAY 



ublic reporling burden for lhis form is estimated Lo average 1.5 hours per response. 'l'he burden estimate includes the 
me for reviewing instructions, searching existing data sources, gathering atid tnaiqtaining the needed daLa, and 

completing and reviewing the form. Send comments regarding the accuracy or Lhe burdcn 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 Office of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, I)C 20503. 

3-2'4 M - 
Community Name: ~III~ITOV~OT~ ~ r - ~ c a p a  Countq/ i&n d L n l i ~ k n b u ~  

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.8. Burden No. 3067.0148 
RlVERlNVCOASTAL MAPPING FORM €x.oires lu~y 3 I ,  1994 

. . 
, Flooding Source: wash 7: .Sao Don;nqo dash 

FEMA USE ONLY 

Prcject Namelldentifier: b//~ketI bu ra Ablw 5 F C  D 89-77 
1. MAPPING CHANGES 

PUBLlC BUKUEN DlSCLOSUKE NO'I'lC:I+ . . 

I .  .\ ~opographic  work map o f s u i ~ a b l c  scale, contour intcrval, and planimetric definition must be sublnitted showing 
f indicule iVlr1 when nul appiicu bir): 

Included 

Revised itpproximale 100-year floodplain boundaries (Zone A) . . . . . . . . . . . .  Cj Yes No XIA 
Revised detailed 100- and 500-year floodplain boundaries . . . . . . . . . . . . . . . .  rn Yes No NIA 
Keviscd 100-ycar floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yes 0 No N/iZ 
Location and alignment oia l l  cross sections used in the revised 
hydraulic model with slationingcontrol indicated . . . . . . . . . . . . . . . . . . . . . . .  @ Yes 0 No 0 NIA 
St ream alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . .  @ Ycs No XI<\ 
Current  community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes g No 0 XIA 
EfTec~ivc 100- and 500-year floodplain and 100-year floodway 
boundaries from Lhe FIIZMIFRFM rcduccd or enlarged to the 
scale ofLhe Lopographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes a NI) &3 NIA 
Tie-ins between the effective an% revised 100- and 500-year 

r- 
floodplains and 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . .  il Yes g No Xi,\ 

'The requestor's properly boundaries and com~nunily easements . . . . . . . . . .  Cj Yes 0 No B NIA 
The  signed cerlificalion of a registered professional engineer . . . . . . . . . . . . .  8 Yes No XI,\ 
1.ocalion and tlescription orreference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISi Yes C7 No SliZ 
Vertical datum (example: NCVI), NAVlleLc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes Yo NIA 
Coaslal zone designahions Lie inlo adjacent areas  no1 being revised . . . . . . .  Yes C7 No NIA 
I.ocation and alignment ofall  coastal lransecls used to revise the 
coaslal analyses . . . . . . . . . . . . . . . . . . . .  ... . . . . . . . . .  .. . . . . . . . . . . . . . . .  Yes No NIA 

l fany of the i t e n ~ s  above a re  marked no or NIA, please explain: No 7one d . 5 0 0 -  y e a r  O r  

c o a s f a /  Z o n c c  rev/ 'sed o r  deI,'ncgjcd, ~ e v i s e j  / ~ o - ~ ~ e c i r  f / ~ o d ~ / ~ , k  
t / e  1k4o ef&cf/ 've tfa/asayampo R ; e r  f /oodc/3,1). 

2. What is Lhc source and dalc of lhc updated topographic information irmmplr:  u r  Izooholo maps. Juiv  198.5: fie!d 
survey. Muy ,979, beach profiles, J u n e  1987, d1.11 Pho : Ja ri 1.91 f E f  6cf ,990 (-4 Maps 19T2/ 

3. What  is the scale and contour interval o f lhe  following workmups? 
a. Effective PIS on know? scale ~ o k n o ~ q  Contour interval 

I1  I 
b. Rcvision Rcquest 1 = 200 scale d / Contour intcrval 

# 

1 NO'I'F:: Itcviscd topographic inlurmutiun rnust be ofcqual or grcalcr tictail I 
Altach a n  annolaled Ib'IItM and I'R[.'?il a1 Lhc scalcoflhc elTective I11I1>I and l'I3I.",I showing thc re,,iscd 100-year 
and 500-yuar lloodplains and ihc 100-year floodway biIundarics 2nd how ihuy  :ic i n ~ o  ihosc ahown on ihc cTeclivc 
I:IR>I and I.'I3I.'M downslream and upstream of lhc revision ur adjace!i~ LO L ! I ~  2 1 . e ~  ruire~ision for ~uitsiril s t l~d ies .  

i\t.tacn additional pages if needed. 

FEMA Form 8 1 . a 9 0 , ~ ~ ~  33 Rivertne,Coartal Maoplng io fm t o g m 5  page I oi 3 



. - 2. EARTH FILL PLACEMENT 

1. The  lill is: Existing Proposed N/A 

2. l I a s  fill beedwill  be placed in the regulatory floodway? . . . . . . . . . . . . . . .  .'. . . . . .  Yes @ No 
If yes, please a t tach completed Riverine Hydraulic Analysis Form. 

3. I ias  fill beedwil l  be placed in floodway rringe (area belween the floodway 
a n d  100-yearfloodplain boundaries)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes Pa No 

I Ifyes, then complete A, B, C, and D below. I 
A. Arc fill slopes for granular materials steeper than one vertical 

on one-and-one-half horizontal7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes Yo 
8 

If yes, justify steeper slopes 

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Siopes ez3osed *, 
flows with oeiociries o i u p  lo 5 feet per second ifps) during Lhe 100-year;7ood must, a /  a minimum. he 
protected by a couer oi:rass, vines, wee&, or similar vegetation; slopes erposed lo flows wilh ueiocities 
grealer lhan 5 ips dur ing the 100-year flood musl, a t  a minimum, he protected by stone o r  rock riprap.) 

Yes 0 No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 If no, describe erosion prolection provided 

C. I Ias  ail fill placed in revised 100-year floodplain been compacted to 95 percent o f the  maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? Yes Yo 

U. Can structures conceivably be constructed on the fill a t  any time in the  future? Yes Yo 

Iryes, provide certiiicstion orfill compaction (item C. above) by the community's NFIP permit oliicial, a 
registered professional engineer, or an accredited soils engineer. 

4. Has  fill beedwil l  be placed in a V-zone? Yes m No 

Ifyes, is the fill protected from erosion by a flood control structure such a s  a revctment or 
seawall? 0 y e s  YO 

if yes, a t tach the coastal structures form. 

Riverine/Coaslal Mappang Form Form 5 Page 3 01 3 
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* HEC-2 WATER SURFACE PROFILES * 
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HEC-2 WATER SURFACE PROFILES 

PAGE 1 

T H I S  RUN EXECUTED 15APR92 14:27:25 
i 

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

T I  WICKENBURG ADMS: MARICOPA CWNTY - CONTRACT 89-79 
12 BLACK B VEATCH PN 17676: COE & VAN LOO JN 1197-02 
T3 WASH T : SAN DOMING0 WASH (WT4A.O) 

J1 ICHECK 1NQ NINV lDlR I STRT METRIC HVlNS Q USEL FQ 

J2 NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

2 12760 12760 
HASSAYAMPA RIVER FIS CROSS SECTION 43.93 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE WITH WASH T - SAN DOMING0 WASH, AN EAST TRIBUTARY 
NON COINCIDENT WITH 100-YEAR DISCHARGE I N  HASSAYAMPA 

XI 43.93 9 1135.2 1311.9 0 0 0 
GR 1942.8 1000.0 1900.0 1090.3 1840.0 1135.2 1841.5 1217.4 1841.6 1311.9 
GR 1857.9 1345.7 1858.2 1366.4 1892.0 1384.6 1921.6 1529.8 

0.060 0.060 0.035 .I .3 
9.1 970 1023 

DOWNSTREAM SECTION OF BRIDGE FOR S.R. 93 (U.S. HWY. 60-89) 
NO PIERS, OPEN CHANNEL FLOW - NO BRIDGE DATA FROM FIELD SURVEY 
SINCE THERE ARE NO PIERS OR OBSTRUCTIONS FROM THE BRIDGE THAT 
WOULD IMPEDE FLOW I T  WAS DETERMINED THAT A BRIDGE ANALYSIS WAS NOT 

APPROPRIATE. 
0.030 8 990 1006 270 880 385 

1880.0 958. 1859.3 974. 1840.9 990. 1840.9 994. 1840.9 1000. 
1840.9 1006. 1871.4 1028. 1880.0 1040. 

0.060 0.060 0.035 .6 .8 
9.1 95 1 1018 

0.067 8 996 1008 195 195 195 
1880.0 942. 1872.7 951. 1845.1 987. 1844.3 996. 1844.4 1000. 
1844.4 1008. 1881.1 1021. 1888.8 1030. 



PAGE 2 

2 12881 12881 
0.070 0.070 0.035 .I .3 

7.1 9.1 840 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

0.208 22 1135 1199 715 240 532 
1880.1 655. 1869.7 681. 1865.9 704. 1863.1 
1858.4 762. 1858.1 803. 1858.5 850. 1857.7 
1857.3 994. 1857.3 1000. 1857.4 1036. 1857.7 
1856.9 1135. 1854.3 1156. 1853.8 1173. 1854.4 
1872.6 1219. 1880.0 1240. 

2 13001 13001 
7.1 9.1 627 

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

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

USEL AND THE TOPOGRAPHY. 

0.405 35 1028 1051 330 465 418 
1900.0 430. 1880.0 454. 1876.0 468. 1876. 

1871 .I 537. 1870.4 610. 1870.2 628. 1865.9 
1866.9 721. 1867.0 784. 1866.2 834. 1866.2 

1865.8 934. 1867.1 954. 1867.7 988. 1867.5 
1865.1 1028. 1866.3 1051. 1866.9 1069. 1866.9 
1865.8 1133. 1867.8 1144. 1870.6 1150. 1871.3 
1876.3 1189. 1880.0 1200. 1884.0 I211 1888.0 

0.065 0.065 0.035 .I .3 
7.1 9.1 887 

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

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

USEL AND THE TOPOGRAPHY. 

0.511 49 944 1147 562 720 562 
1884.0 826. 1878.3 834. 1877.7 857. 1878.3 

1874.9 905. 1875.9 926. 1875.0 944. 1874.2 
1874.9 1002. 1874.9 1021. 1874.2 1041. 1874.7 
1873.8 1133. 1875.3 1147. 1880.7 1157. 1879.7 
1874.2 1219. 1873.9 1242. 1874.5 1254. 1871.8 
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0.060 0.060 0.035 .1 .3 
7.1 9.1 965 

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

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

USEL AND THE TOPOGRAPHY. 

0.617 45 966 9 F  556 556 556 

1900.0 963. 1878.7 966. 1878.4 983. 1879.3 

1881.1 1016. 1880.7 1037. 1881.5 1069. 1883.0 

1883.8 1130. 1885.2 1152. 1885.3 1170. 1878.6 

1884.7 1212. 1884.5 1233. 1885.3 1287. 1883.4 
1884.4 1353. 1883.8 1371. 1885.3 1414. 1885.3 

1879.9 1472. 1880.9 1494. 1885.3 1509. 1887.8 

1884.7 1524. 1884.8 1560. 1883.5 1587. 1883.2 

1881.7 1636. 1883.4 1648. 1883.5 1658. 1883.0 

1883.7 1759. 1884.2 1786. 1883.7 1810. 1883.8 

2 13122 13122 
7.1 9.1 968 

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

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

USEL AND THE TOPOGRAPHY. 

0.685 36 971 1000 380 220 359 .- 
1900.0 954. 1888.3 971. 1884.3 986. 1885.9 
1886.6 1033. 1886.2 1046. 1886.2 1059. 1885.6 
1888.4 1138. 1889.3 1151. 1888.0 1206. 1887.5 
1887.0 1342. 1887.3 1363. 1887.9 1393. 1888.4 
1886.7 1454. 1884.9 1458. 1885.3 1477. 1886.5 
1886.8 1558. 1886.2 1584. 1886.9 1593. 1886.8 
1886.4 1653. 1886.7 1699. 1886.7 1727. 1887.9 
1892.2 1791. 

7.1 9.1 967 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

0.768 26 974 1002 440 475 440 
1920. 926. 1900.0 968. 1893.0 974. 1891.0 

1892.1 1002. 1892.8 1032. 1894.0 1048. 1895.4 
1896.3 1105. 1896.8 1134. 1896.0 1170. 1895.3 
1895.6 1204. 1894.9 1220. 1896.1 1237. 1896.4 
1896.2 1321. 1896.4 1334. 1896.8 1364. 1897.6 
1920.0 1461. 
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ET 7.1 9.1 865 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

X1 0.882 25 950 1034 560 380 604 
GR 1908.0 627. 1903.2 636. 1902.1 655. 1902.0 

GR 1903.3 827. 1903.3 876. 1903.2 910. 1902.5 

GR 1900.6 998. 1900.6 1000. 1900.8 1034. 1903.5 

GR 1902.8 1114. 1902.9 1141. 1904.5 1160. 1904.6 

GR 1905.6 1257. 1904.8 1287: 1902.6 1303. 1905.2 
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ET 7.1 9.1 600 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

X1 1.624 18 947 1026 490 468 598 
GR 1976.0 374. 1971.3 418. 1965.6 468. 1964.8 

1966.3 653. 1966.6 722. 1966.6 769. 1967.4 
1966.4 875. 1964.2 886. 1963.9 947. 1963.0 

GR 1963.8 1026. 1968.1 1048. _ 1980.0 1112. 

ET 7.1 9.1 830 

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

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

USEL AND THE TOPOGRAPHY. 

X 1  1.727 28 962 1024 400 630 545 
GR 1980.1 589. 1974.1 608. 1971.2 647. 1972.2 
GR 1973.4 802. 1974.7 864. 1974.8 924. 1976.6 
GR 1973.8 974. 1974.1 1000. 1974.4 1024. 1974.4 

GR 1976.5 1136. 1975.1 1169. 1973.9 1192. 1974.7 
GR 1978.9 1279. 1978.4 1329. 1978.4 1360. 1977.6 
GR 1974.7 1560. 1975.3 1574. 1984.1 1623. 
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ET 9.1 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

X I  2.011 17 977 l O ? O  535 375 525 
GR 2020 894. 2000.1 925. 1998.8 928. 1996.9 
GR 1995.5 1017. 1996.0 1030. 1996.0 1032. 1996.1 
GR 1999.5 1148. 2000.3 1187. 2000.9 1221. 2001.9 
GR 2003.4 1305. 2004.0 1359. 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB acH 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 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV= .300 
*SECNO 43.930 

HASSAYAMPA RIVER FIS CROSS SECTION 43.93 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE UITH UASH T - SAN DOMING0 UASH, AN EAST TRIBUTARY 
YON COINCIDENT UITH 100-YEAR DISCHARGE I N  HASSAYAMPA 

43.930 9.93 1849.93 1846.57 ' 1862.88 1850.90 .96 .OO .OO 1840.00 

12760.0 125.6 12348.5 285.9 36.9 1547.2 72.0 .O .O 1841.60 

.OO 3.40 7.98 3.97 .040 ,035 .040 ,000 1840.00 1127.77 

.001958 0. 0. 0. 0 14 6 .OO 201.42 ' 1329.18 

3301 HV CHANGED MORE THAN HVlNS a 5 MlNIMun SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED .* 

DOWNSTREAM SECTION OF BRIDGE FOR S.R. 93 (U.S. HUY. 60-89) 
NO PIERS, OPEN CHANNEL FLOU - NO BRIDGE DATA FROM FIELD SURVEY 
SINCE T H E R E A R E  NO PIERS OR OBSTRUCTIONS FROM THE BRIDGE THAT 

UOULO IMPEDE FLOU I T  WAS ASSUMED THAT BRIDGE ANALYSIS WAS NOT 

NECESSARY. 
.030 22.87 1863.77 1863.77 .OO 1872.17 8.40 1.29 2.23 1840.90 

12760.0 1822.5 9657.7 1279.7 226.5 365.9 188.7 11.9 1.3 1840.90 

.O1 8.05 26.39 6.78 .060 .035 .060 .OOO 1840.90 970.54 

.005951 270. 385. 880. 0 14 0 .OO 51.95 1022.50 

CCHV- .600 CEHV= .800 
*SECNO .067 

3301 HV CHANCED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.55 



15APR92 14:27:25 PAGE 8 

SE'CNO DEPTH CUSEL CRlUS USELK EG ma HV HL OLOSS L-BANK ELEV 
 LOB 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 ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.97 

3470 ENCROACHMENT STATIONS. 840.0 1230.0 TYPE= 1 TARGET= 390.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

l SECTION: THEREFORE, FLOOOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.208 22.47 1876.27 1861.81 ,.OO 1876.35 .08 .07 .OO 1856.90 
12881.0 8039.3 4606.7 235.0 5435.9 1383.3 260.5 123.4 7.8 1855.80 

.ll 1.48 3.33 .90 .070 .035 .070 .OOO 1853.80 840.00 
.000103 715. 532. 240. 2 17 0 .OO 389.42 1229.42 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .35 

3470 ENCROACHMENT STATIONS- 868.0 1099.0 TYPE= 1 TARGET- 231 .OOO 
.326 14.49 1876.09 1869.02 .OO 1876.63 .53 .14 .14 1861.80 

12881.0 1635.0 6937.4 4308.6 582.4 952.0 1135.4 190.2 12.0 1861.80 
. I4  2.81 7.29 3.79 .070 .035 .060 .OOO 1861.60 868.02 

.000839 575. 623. 648. 2 17 0 .OO 230.88 1098.89 

3470 ENCROACHMENT STATIONS- 627.0 1191.0 TYPE= 1 TARGET= 564.000 



ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

.405 11.72 1876.82 1869.63 .OO 1876.92 . I0  

13001.0 8862.9 1194.6 2943.5 4045.9 255.7 1205.3 

. I9  2.19 4.67 2.44 .070 ,035 .060 

.000489 330. 418. 465. 2 17 0 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 887.0 1525.0 TYPE= 1 TARGET= 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

.511 5.33 1877.13 1877.13 .OO 1878.61 1.48 
13001.0 366.5 6787.5 5847.0 

.20 

84.8 577.2 828.3 
4.32 11.76 7.06 .065 ,035 .065 

.019061 562. 562. 720. ,- 0 18 0 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 965.0 1600.0 TYPE= 1 TARGET= 
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. 

.617 7.71 1886.11 1886.11 .OO 1887.50 1.39 

13001.0 6.7 2282.8 10711.5 3.9 128.6 1666.0 

.22 1.73 17.75 6.43 .060 ,035 .060 

.011772 556. 556. 556. 0 14 0 

PAGE 9 
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SECNO DEPTH CWSEL CRlWS WSELK EG 0. HV HL OLOSS L-BANK ELEV 

PLOB PCH PROB ALOE ACH AROB VOL TWA , R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS- 968.0 1520.0 TYPE= 1 TARGET= 552.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOP AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

.685 5.62 1889.92 1889.89 .OO 1891.28 1.36 3.77 .DO 1888.30 
13122.0 5.3 1945.5 11171.1 1.9 121.9 1458.9 304.7 34.3 1885.90 

.23 2.77 15.96 7.66 .060 .035 .060 .OOO 1884.30 968.64 
.021422 380. 359. 220. 1 19 0 .OO 551.36 1520.00 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

0 ENCROACHMENT STATIONS- @ 967.0 1270.0 TYPE= 1 TARGET- 303.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, F L W O P L A I N  L l M l T S A R E  BASED ON THE COMPUTED 

WSEL AND THE TOPOGRAPHY. 

.768 9.06 1900.06 1900.06 .OO 1902.16 2.11 6.78 .22 1893.00 
13122.0 94.7 ' 4153.2 ' 8874.1 21.3 233.5 1225.0 321.3 38.9 1892.10 

.24 4.44 17.79 7.24 .060 .035 .060 ,000 1891.00 967.88 
.010498 440. 440. 475. 0 14 0 .OO 302.12 1270.00 

CCHV= .I00 CEHV= .300 

*SECNO .882 
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= 865.0 1314.0 TYPE= 1 TARGET= 449.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

.882 6.16 1906.76 1906.76 .OO 1908.42 1.66 4.64 .04 1900.70 

13122.0 2281.9 6729.8 4110.3 333.8 511.7 725.2 337.2 42.7 1900.80 
.26 6.84 13.15 5.67 .050 .035 .050 .OOO 1900.60 865.00 

.008625 560. 604. 380. 0 19 0 .OO 448.86 1313.86 
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S K N O  DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH OROB 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 TOPUlD ENOST 

'SECNO .971 
7185 MlNlMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 951.0 1387.0 TYPE= 1 TARGET= 436.000 
.971 5.06 1914.86 1914.86 , .OO 1916.46 1.60 5.63 .01 1911.30 

13242.0 336.6 3652.3 9253.1 54.5 260.9 1115.1 354.5 47.8 1911.40 
.27 6.18 14.00 8.30 .050 .035 .050 .OOO 1909.80 951.59 

.015687 440. 469. 525. 0 15 0 .OO 435.09 1386.68 

'SECNO 1.061 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 778.0 1263.0 TYPE; 1 TARGET= 485.000 
1.061 4.44 1923.14 1923.14 .OO 1924.63 1.49 7.69 .01 1918.80 

13242.0 3878.1 3946.9 5417.0 483.6 290.7 739.3 371.7 53.2 1919.20 
.29 8.02 13.58 7.33 .050 .035 .050 .OOO 1918.70 778.33 

* 
*SECNO 1.159 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.159 4.35 1931.35 1931.35 .OO 1932.62 1.27 7.24 .02 1927.50 
13242.0 6766.2 4284.6 2191.2 975.7 338.1 387.2 390.7 59.8 1927.30 

.30 6.93 12.67 5.66 .050 .035 .050 .OOO 1927.00 637.84 
.013260 568. 520. 445. 0 5 0 .OO 647.53 1285.36 

CCHV= .I00 CEHV- .300 
*SECNO 1.258 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.258 3.74 1940.34 1940.34 .OO 1941.81 1.46 8.42 .06 1937.00 
13132.0 750.9 4269.4 8111.7 117.8 317.4 1110.9 410.3 66.9 1937.40 

.32 6.37 13.45 7.30 .060 ,035 .060 .OD0 1936.60 942.80 
.019821 530. 520. 525. 0 15 0 .OO 526.38 1469.19 
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SEN0 DEPTH CUSEL CRlUS USELK EG a, HV HL OLOSS L-BANK ELEV 

PLOB PCH QROB ALOB ACH AROB VOL TUA j R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CORAR TOPUID ENDST 

'SECNO 1.440 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.440 4.97 1955.57 1955.57 .OO 1957.22 1.64 5.98 .20 1950.60 

13132.0 51.6 4914.6 8165.8 12.1 338.3 1243.8 449.6 78.9 1950.80 

.35 4.25 14.53 6.56 .060 .035 ,060 .OOO 1950.60 954.12 

.014050 505. 502. 485. 0 5 0 .OO 457.37 1411.48 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

0 - 
3470 ENCROACHMENT STATIONS= 696.0 1303;O TYPE= 1 TARGET- 607.000 

1.530 5.38 1961.98 1961.55 .OO 1963.05 1.07 5.77 .06 1957.50 

13021.0 4843.4 2706.5 5471.0 815.2 206.0 795.1 466.4 84.1 1957.30 

.37 5.94 13.14 6.88 .060 .035 .060 .OOO 1956.60 696.18 

.012604 546. 476. 370. 2 5 0 .OO 581.12 1302.15 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 600.0 1055.0 TYPE= 1 TARGET- 455.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.624 6.30 1969.30 1969.30 .OO 1971.01 1.70 5.84 .19 1963.90 

13021.0 6203.3 6407.5 410.2 1103.1 464.1 77.6 486.5 90.0 1963.80 

.38 5.62 13.80 5.28 .060 .035 .060 .OOO 1963.00 600.00 

.009974 490. 598. 468. 0 11 0 .OO 454.46 1054.46 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 OLOB QCH QROB ALOB ACH AROB VOL TUA IR-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 830.0 1591.0 TYPE- 1 TARGET= 761 .OOO 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.727 6.97 1978.17 1978.17 .DO 1979.51 1.33 6.62 .04 1974.90 
13021.0 3012.2 3508.7 6500.1 428.6 249.7 994.3 505.8 96.4 1974.40 

.40 7.03 14.05 6.54 ,060 .035 .060 .OOO 1971.20 830.00 
.017108 400. 545. 630. 0 8 0 .OO 628.34 1589.99 

*SECNO 1.814 
7185 MINIMUM SPECIFIC ENERGY e CRITICAL DEPTH ASSUMED 

1.814 7.11 1986.41 1986.41 .OO 1987.82 1.40 6.90 .02 1979.30 
12911.0 464.1 3380.5 9066.4 8 214.0 1559.8 527.3 104.1 1980.30 

.41 6.12 15.80 5.81 .060 .035 .060 .OOO 1979.30 947.86 
.010549 457. 460. 562. 0 8 0 .OO 605.07 1552.93 

*SECNO 1.912 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.912 7.94 1994.44 1994.44 .OO 1996.33 1.89 5.37 .15 1987.70 
12911.0 2721.9 5246.5 4942.7 323.3 343.3 878.9 548.2 110.2 1988.90 

.43 8.42 15.28 5.62 .060 .035 .060 .OOO 1986.50 962.69 
.009701 515. 515. 545. 0 8 0 .OO 377.33 1340.02 

*SECNO 2.011 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

2.011 7.02 2002.52 2002.52 .OO 2004.59 2.07 4.85 .05 1996.90 
12911.0 1741.9 5435.1 5734.1 242.7 345.6 807.1 563.1 113.6 1996.00 

-44 7.18 15.73 7.10 .060 .035 .060 .DO0 1995.50 921.23 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q  LOB PCH QROB ALOE ACH AROB VOL T UA IR-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 ENDS1 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

2.124 7.09 2009.69 2009.69 .OO 2011.22 1.53 5.77 .05 2005.10 

12911.0 7214.7 5611.4 84.9 1355.6 407.0 21.0 583.4 119.0 2004.50 

.46 5.32 13.79 4.04 .060 .035 .060 .OOO 2002.60 525.96 

.009365 600. 607. 420. 0 5 0 .OO 508.15 1034.11 

*SECNO 2.195 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

2.295 7.21 2015.01 
12911.0 7114.3 4960.1 

.47 5.96 15.27 

*SECNO 2.250 
7185 n l N l u u u  SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

2.250 5.66 2021.96 
12911.0 65.8 3951.3 

.48 4.87 15.39 
.017239 430. 543. 
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C) F L W U A Y  DETERMINATION 

T 3  UASH T: SAN DOMING0 WASH 

J1 ICHECK INQ N l N V  l D l R  STRT METRIC HVlNS Q USEL FQ 

0 3 0 0 0.00196 0 0 0 1849.93 0 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 

2 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  LOB QCH QROB ALOE ACH AROB VOL TUA ,R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 43.930 

HASSAYAMPA RIVER FIS CROSS SECTION 43.93 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE WITH MASH T - SAW DOMING0 UASH, AN EAST TRIBUTARY 
NON COINCIDENT WITH 100-YEAR DISCHARGE I N  HASSAYAMPA 

43.930 9.93 1849.93 1846.55 . 1849.93 1850.90 .97 .OO .OO 1840.00 
12760.0 125.5 12348.7 285.8 36.9 1546.5 71.9 .O .O 1841.60 

.OO 3.40 7.98 3.97 .040 .035 .040 .DO0 1840.00 1127.77 
.DO1961 0. 0. 0. 0 13 0 .OO 201.40 '1329.17 

3301 HV CHANGED MORE THAN HVlNS a5 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

M 

3470 ENCROACHMENT STATIONS= 970.0 1023.0 TYPE= 1 TARGET= 53.000 
DOUNSTREAM SECTION OF BRIDGE FOR S.R. 93 (U.S. HUY. 60-89) 
NO PIERS, OPEN CHANNEL FLOU - NO BRIDGE DATA FROM FIELD SURVEY 
SINCE THERE ARE NO PIERS OR OBSTRUCTIONS FROM THE BRIDGE THAT 

UWLD IMPEDE FLOU IT  UAS ASSUMED THAT BRIDGE ANALYSIS UAS NOT 

NECESSARY. 
.030 22.97 1863.87 1863.87 1863.77 1872.17 8.30 1.28 2.20 1840.90 

12760.0 1830.0 9646.5 1283.6 228.4 367.5 190.3 11.9 1.3 1840.90 
.01 8.01 26.25 6.75 .O6O .035 ,060 .ODD 1840.90 970.47 

.005853 270. 385. 880. 0 14 0 .OO 52.10 1022.57 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52 



SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 
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 ICONT CORAR TOPUlD ENDST 

3470 ENCROACHMENT STATIONS= 951.0 1018.0 TYPE= 1 TARGET= 67.000 
.067 27.97 1872.27 1865.14 1872.40 1875.77 3.50 .72 2.88 1844.30 

12760.0 5726.9 6556.7 476.4 729.3 334.6 137.5 16.4 1.5 1844.40 
.01 7.85 19.60 3.46 .060 .035 .060 .DO0 1844.30 951.57 

.002520 195. 195. 195. 18 11 0 .OO 66.30 1017.87 

CCHV= .I00 CEHV- .300 
*SECNO .I07 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO = 3.98 

3470 ENCROACHMENT STATIONS- 812.0 1193.0 TYPE: 1 TARGET- 381.000 
. I07 26.68 1876.08 1861.16 1876.17 1876.20 . I 1  .09 .34 1850.00 

12760.0 7000.1 2121.5 3638.4 3286.6 448.0 1939.2 0 .03 
34.3 2.7 1850.10 

2.13 4.74 1 .88 .060 .035 .060 ,000 1849.40 812.82 
.000159 210. 211. 265. 2 18 0 .OO 378.90 1191.72 

d 

CCHV- .I00 CEHV- .300 
'SECNO .208 

3470 ENCROACHMENT STATIONS. 840.0 1230.0 TYPE= 1 TARGET= 390.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAlN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.208 22.39 1876.19 1861.81 1876.27 1876.28 .08 .08 .OO 1856.90 
12881.0 8037.1 4610.2 233.7 5412.5 1378.2 258.1 122.9 7.7 1855.80 

. I1  1.48 3.35 .91 .070 .035 .070 .OOO 1853.80 840.00 
.000104 715. 532. 240. 2 17 0 .OO 389.19 1229.19 

CCHV= .I00 CEHV- .300 
*SECNO .326 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .35 



SECNO DEPTH CUSEL CRIUS USELK EG .. HV HL OLOSS L-BANK ELEV 
 LOB QCH ORDB ALDB ACH AROB VOL T UA , R-BANK ELEV 

TIME VLOB VCX VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCONT CORAR TOPUlD ENDST 

3470 ENCROACHMENT STATIONS= 868.0 1099.0 TYPE= 1 TARGET= 231 .OOO 

.326 14.41 1876.01 1869.02 1876.09 1876.55 .54 .14 .14 1861.80 
12881.0 1629.9 6944.4 4306.7 577.0 946.6 1127.3 189.3 12.0 1861.80 

. I4  2.82 7.34 3.82 .070 .035 .060 .OOO 1861.60 868.20 
.000857 575. 623. 648. , 2 17 0 .OO 230.53 1098.73 

3470 ENCROACHMENT STATIONS- 627.0 1191.0 TYPE= 1 TARGET= 564.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TDPDGRAPHY. 

,405 11.65 1876.75 1869.63 1876.82 1876.85 .10 .25 .04 1865.10 
13001.0 8863.9 1196.0 2941.0 4017.9 254.1 1195.6 224.9 15.5 1866.30 

.19 2.21 4.71 2.46 .070 ,035 .060 .OOO 1865.10 627.00 
.DO0501 330. 418. 465. 2 17 0 .OO 563.32 1190.32 

- 
'SECNO .511 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 887.0 1525.0 TYPE= 1 TARGET- 638.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLDU AREAAT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TDPDGRAPHY. 

.511 5.33 1877.13 1877.13 1877.13 1878.61 1.48 .91 .41 1875.00 
13001.0 366.5 6787.5 5847.0 84.8 577.3 828.4 273.5 23.6 1875.30 

.20 4.32 11.76 7.06 .065 .035 .065 .OOD 1871.80 887.43 
.019055 562. 562. 720. 0 18 0 .OO 568.30 1524.45 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB ~ C H  QROB ALOB ACH AROB VOL TUA , R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPUlD ENDST 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 965.0 1600.0 TYPE= 1 TARGET= 635.000 
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. 

.617 7.72 1886.12 1886.12 1886.11 1887.50 1.39 8.20 .O1 1878.70 
13001.0 6.7 2282.3 10712.1 3.9 128.6 1666.7 294.4 31.2 1878.40 

.22 1.73 17.74 6.43 .060 .035 .060 ,000 1878.40 965.00 
.011761 556. 556. 556. 0 14 0 .OD 626.00 1600.00 

e 0 EHCROACHMENT STATIONS= 968.0 1520.0 TYPE= 1 TARGET= 552.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN L I M I V  ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.685 5.61 1889.91 1889.89 1889.92 1891.28 1.36 3.77 .OO 1888.30 
13122.0 5.3 1945.9 11170.8 1.9 121.9 1458.3 303.4 34.3 1885.90 

.23 2.77 15.97 7.66 .060 .035 .060 .OD0 1884.30 968.64 
.021449 380. 359. 220. 1 19 0 .OO 551.36 1520.00 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 967.0 1270.0 TYPE= 1 TARGET- 303.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
.768 9.06 1900.06 1900.06 1900.06 1902.16 2.11 6.79 .22 1893.00 

13122.0 94.7 4153.5 8875.8 21.3 233.4 1224.9 319.9 38.9 1892.10 
.24 4.44 17.79 7.24 .060 .035 .060 ,000 1891.00 967.88 

.010501 440. 440. 475. 0 14 0 .OO 302.11 1270.00 



SECNO DEPTH CVSEL CRlWS VSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TVA , 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  lCONT CORAR TOPUlD ENDST 

CCHV= .lo0 CEHV- .300 
*SECNO .882 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 865.0 1314.0 TYPE= 1 TARGET- 449.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

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

WSEL AND THE TOPOGRAPHY. 

.882 6.16 1906.76 1906.76 ' 1906.76 1908.42 1.66 4.64 .04 1900.70 
13122.0 2281.9 6729.5 4110.6 333.9 511.7 725.3 335.9 42.7 1900.80 

.26 6.83 13.15 5.67 .050 .035 ,050 .OOO 1900.60 865.00 
.008622 560. 604. 380. 0 19 0 .OO 448.86 1313.86 

*SECNO .971 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

*SECNO 1.061 
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= 778.0 1263.0 TYPE= 1 TARGET. 485.000 
1.061 4.44 1923.14 1923.14 1923.14 1924.63 1.49 7.69 .01 1918.80 

13242.0 3878.1 3946.8 5417.1 483.7 290.7 739.4 370.4 53.2 1919.20 
.28 8.02 13.58 7.33 .050 .035 .050 .OOO 1918.70 778.33 

.Of4744 515. 474. 520. 0 15 0 .OO 483.73 1262.06 

*SECNO 1.159 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 637.0 1286.0 TYPE= 1 TARGET= 649.000 
1.159 4.35 1931.35 1931.35 1931.35 1932.62 1.27 7.23 .02 1927.50 

13242.0 6766.2 4284.4 2191.4 975.8 338.1 387.3 389.4 59.8 1927.30 
.30 6.93 12.67 5.66 .050 .035 .050 .OOO 1927.00 637.84 

.013257 568. 520. 445. 0 5 0 .OO 647.53 1285.36 
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HV HL OLOSS L-BANK ELEV 

a QLOB QCH  ROB ALOB ACH AROB VOL TUA i R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLDBR ITRIAL I D C  ICONT CORAR TOPUID ENDST 

CCHV= .I00 CEHV= .300 
*SECNO 1.258 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 942.0 1,470.0 TYPE= 1 TARGET= 528.000 
1.258 3.74 1940.34 1940.34 1940.34 1941.81 1.46 8.41 .06 1937.00 

13132.0 751.0 4269.3 8111.7 117.8 317.4 1111.0 409.0 66.9 1937.40 

.32 6.37 13.45 7.30 .060 .035 .060 .OOO 1936.60 942.80 

,019818 530. 520. 525. 0 15 0 .OO 526.38 1469.19 

3470 ENCROACHMENT STATIONS- 944.0 1528.0 TYPE= 1 TARGET= 584.000 
1.345 5.06 1947.66 1947.15 1947.66 1948.63 .97 6.78 .05 1943.80 

13132.0 1591.1 3411.7 8129.2 257.3 284.9 1414.2 428.3 73.0 1943.40 

.33 6.18 11.98 5.75 .060 .035 .060 ,000 1942.60 944.98 

'SECND 1.440 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 954.0 1412.0 TYPE= 1 TARGET- 458.000 
1.440 4.99 1955.59 1955.59 1955.57 1957.22 1.63 5.94 .20 1950.60 

13132.0 51.7 4906.5 8173.8 12.2 339.5 1250.4 448.3 78.8 1950.80 

.35 4.23 14.45 6.54 .060 .035 .060 .OD0 1950.60 954.10 

.013842 505. 502. 485. 0 5 0 .OO 457.52 1411.62 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 
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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 ITRIAL I O C  ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 696.0 1303.0 TYPE= 1 TARGET= 607.000 

1.530 5.36 1961.96 1961.54 1961.98 1963.04 1.08 5.77 .05 1957.50 

13021.0 4837.3 2710.4 5473.3 810.2 205.2 791.5 465.1 84.0 1957.30 

.36 5.97 13.21 6.92 .060 .035 .060 .OOO 1956.60 696.41 

.012788 546. 476. 370. 2 5 0 .OO 579.79 1301.99 

'SECNO 1.624 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 600.0 1055.0 TYPE- 1 TARGET= 455.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAlN LIMITS ARE BASED ON THE COMPUTED 
USEL AN0 THE TOPOGRAPHY. 

1.624 6.30 1969.30 1969.30 1969.30 1971.01 1.71 5.89 .19 1963.90 
13021.0 6202.4 6408.4 410.1 1102.7 464.0 77.6 485.1 89.9 1963.80 

.38 5.62 13.81 5.29 .060 .035 .060 .OD0 1963.00 600.00 
.009985 490. 598. 468. 0 11 0 .OO 454.46 1054.46 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 830.0 1591.0 TYPE= 1 TARGET= 761 .OOO 
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. 

1.727 6.97 1978.17 1978.17 1978.17 1979.51 1.33 6.62 .04 1974.90 

13021.0 3012.2 3508.5 6500.3 428.7 249.7 994.5 504.4 96.4 1974.40 

.40 7.03 14.05 6.54 .060 .035 ,060 .OOO 1971.20 830.00 

.017099 400. 545. 630. 0 8 0 .OO 628.41 1589.99 



. SPCNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB ~ C H  QROB ALOE ACH AROB VOL TUA i R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CORAR TOPUID ENDS1 

*SECNO 1.814 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.0 1553.0 TYPE= 1 TARGET= 606.000 
1.814 7.11 1986.41 1986.41 ,1986.41 1987.82 1.40 6.90 .02 1979.30 

12911.0 464.1 3380.7 9066.1 75.8 214.0 1559.6 526.0 104.0 1980.30 
.41 6.12 15.80 5.81 .060 .035 .060 ,000 1979.30 947.86 

.010553 457. 460. 562. 0 8 0 .OO 605.06 1552.92 

'SECNO 1.912 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 962.0 1341.0 TYPE- 1 TARGET= 379.000 
1.912 7.94 1994.44 1994.44 1994.44 1996.33 1.89 5.37 .I5 1987.70 

12911.0 2721.7 5246.2 4943.0 323.3 343.3 879.0 546.9 110.1 1988.90 
.43 8.42 15.28 5.62 .060 .035 .060 .OD0 1986.50 962.69 

*SECNO 2.011 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 921.0 1262.0 TYPE= 1 TARGET- 341 .OOO 

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. 

2.011 7.03 2002.53 2002.53 2002.52 2004.59 2.06 4.83 .05 1996.90 
12911.0 1742.6 5430.5 5737.9 243.3 346.2 809.7 561.8 113.6 1996.00 

.44 7.16 15.69 7.09 .060 .035 .060 .OOO 1995.50 921.21 
.011186 535. 525. 375. 0 15 0 .OO 340.61 1261.82 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

PAGE 23 



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

QLDB QCH QROB ALOB ACH AROB VOL TUA i R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS= 525.0 1035.0 TYPE= 1 TARGET= 510.000 
2.124 7.08 2009.68 2009.68 2009.69 2011.22 1.53 5.76 .05 2005.10 

12911.0 7211.5 5614.6 84.8 1353.8 406.7 21.0 582.0 118.9 2004.50 
.46 5.33 13.81 4.04 .060 .035 ,060 .OOO 2002.60 525.98 

.OD9397 600. 607. 420. , 0 5 0 .OO 508.12 1034.10 

*SECNO 2.195 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 658.0 1058.0 TYPE= 1 TARGET= 400.000 
2.195 7.21 2015.01 2015.01 2015.01 2016.75 1.75 3.01 .06 2009.30 

12911.0 7115.4 4959.0 836.6 1194.8 324.8 115.4 593.6 121.9 2008.40 

.47 5.96 15.27 7.25 .060 .035 ,060 .OOO 2007.80 658.51 
.009854 270. 365. 370. 0 5 0 .OO 399.00 1057.51 

a CNO 2.250 
5 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 938.0 1328.0 TYPE- 1 TARGET= 390.000 
2.250 5.67 2021.97 2021.97 2021.96 2023.77 1.80 6.44 .02 2017.10 

12911.0 65.8 3950.2 8894.9 13.5 257.1 1115.4 610.6 126.3 2017.90 
.48 4.86 15.37 7.97 .060 .035 .060 .OOO 2016.30 938.43 

.017167 430. 543. 525. 0 15 0 .OO 389.30 1327.74 

PAGE 24 
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..................................... 
HEC-2 W T E R  SURFACE PROFILES 

Version 4.6.2: M a y  1991 

T H I S  RUN EXECUTED 15APR92 14:27:32 

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

UASH T : SAN DOMING0 WAS 

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

SECNO XLCH ELTRD ELLC ELMIN Q CUSEL CRlUS EG 10RKS VCH AREA .O lK  



PAGE 2 6  

XLCH ELTRD ELLC ELMIN Q CUSEL CRIUS EG VCH AREA .01K 



H T : SAN DOHINGO WAS 

SUMMARY PRINTOUT TABLE 150 

PAGE 27 

SECNO Q CUSEL D I F U S P  OIFUSX DIFKUS TOPUID XLCH 



'SECNO 4 CUSEL DIFUSP DlFUSX OIFKUS TOPUIO XLCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 

PAGE 29 

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

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

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

CAUTION SECNO= . 0 3 0  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

UARNING SECNO- .067 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO- . 0 6 7  PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

WARNING SECNO= . I 0 7  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 0 7  PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO= . 3 2 6  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= .326 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .511  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .511  PROFILE= 1 MlNlMUM SPECIFIC ENERGY 

CAUTION SECNO= .511  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .511  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION $ECHO= .617 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED m T l O N  SECNO= .617 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

T l O N  SECNO= .617 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .617 PROFILE. 2 MINIMU_M SPECIFIC ENERGY 

CAUTION SECNO= .768 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .768 PROFI~E= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .768 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .768 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 8 8 2  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 8 8 2  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . a 8 2  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .a82 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO' .971 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .971 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .971 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .971 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .061  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .061  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= '1.061 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .061  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1.159 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

@ T l O N  SECNO= 1.159 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

T l O N  SECNO- 1 .159  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.159 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1 .258  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .258  PROFILE- 1 MINIMUM SPECIFIC ENERGY 



a T l o N  SECNO= 
1.258 PROFILE- 2 C R I T I C A L  DEPTH ASSUMEO 

CAUTION SECNO- 1.258 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION 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 .624  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 1.624 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .624  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .624  PROFILE= 2 MlYIMUM S P E C I F I C  ENERGY 

CAUTION SECND= 1 .727  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .727  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .727  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .727  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1 .814  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.814 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.814 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .814  PROFILE. 2 MlNIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1.912 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.912 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

TION SECNOz 1.912 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1 .912  PROFILE. 2 MINIMUM SPECIFIC ENERGY 

." 
CAUTION SECNO= 2.011 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.011 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.011 PROF~LE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.011 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 2 .124  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 .124  PROFILE. 1 MlN lMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2 .124  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.124 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.195 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2.195 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.195 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.195 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.250 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTlON SECNO= 2.250 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.250 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 .250  PROFILE= 2 MINIMUM SPECIFIC ENERGY 



PAGE 31 

FLOODUAY DATA, UASH T : SAN DOMING0 UAS 

PROFILE NO. 2 

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

STATION U l D T H  SECTION MEAN U l T H  U I T H W T  DIFFERENCE 
AREA VELOCITY FLOODUAY FLOODUAY 



<<<<<< Cross Section: 43.93: (FN = WASHT.0) 

Manning-n's: n-lob = .04 n-ch = .035 n-rob = .04 

S T A T I O N  



<<<<<< Cross Section: .03: (FN = WASHT.0) 
01 = 12760 WSl= 1863.77 - - -  

Q2= 12760 WS2= 1863.87 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
08-20-1992 



<<<<<< Cross Sect ion: .067: (FN = WASHT.0) 

S T A T I O N  
08-20-1992 



<<<<<< Cross Sect ion: . I  07: (FN = WASHT.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1890 

950 1150 1350 

S T A T I O N  



<<<<<< Cross Sec t ion :  .208: (FN = WASHT.O) 
01 = 12881 WSl= 1876.27 - 

Q2= 12881 WS2= 1876.1 9 - . -  - 

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

1900 

800 1000 1200 

S T A T I O N  



<<<<<< Cross Section: .326: (FN = WASHT.0) 
01 = 12881 WSl= 1876.09 
Q2= 12881 WS2= 1876.01 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .06 

91 5 1015 1115 121 5 

S T A T I O N  



<<<<<< Cross Section: .405: (FN = WASHT.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .06 

S T A T I O N  
-20-1092 



<<<<<< Cross Section: .511: (FN = WASHT.0) 
Q1= 13001 WS1= 1877.13 
Q2= 13001 WS2= 1877.1 3 - . . - . . - 

S T A T I O N  
W20-1992 



<<<<<< Cross Sect ion: .617: (FN = WASHT.0) 

S T A T I O N  

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

I 
. . . . . . . . . . . . . . . . . . . . . .  

I 
' I 
' I 
' I 

' l " " " " " " " .  . . . . . . . . . . . . . . . . . . . . . .  
' I .  

I ' I 

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

. . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - -  

. .  

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

860 1260 1660 2060 2460 



<<<<<< Cross Sect ion: .685: (FN = WASHT.0) 
Q l =  131 22 WSl=  1889.92 - 

Q2= 131 22 WS2= 1889.91 - .  - .  . -  

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

08-20-1992 

S T A T I O N  



<<<<<< Cross Section: .768: (FN = WASHT.O) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

S T A T I O N  
W20-1992 



<<<<<< Cross Section: .882: (FN = WASHT.0)  
Q1= 131 22 WS1= 1906.76 
Q2= 131 22 WS2= 1906.76 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

920 1320 1720 

S T A T I O N  



<<<<<< Cross Sect ion: .971: (FN = WASHT.0) 
Q l =  13242 WS1= 191 4.86 - .  - .  - 

Q2= 13242 WS2= 191 4.86 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

1928 

1080 1280 1480 

S T A T I O N  



<<<<<< Cross Section: 1.061: (FN = WASHT.0) 
Q1= 13242 WS1= 1923.1 4 
Q2= 13242 WS2= 1923.1 4 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

S T A T I O N  



<<<<<< Cross Section: 1 .I 59: (FN = WASHT.0) 
Ql= 13242 WSl= 1931.35 
Q2= 13242 WS2= 1931.35 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

91 0 131 0 171 0 2110 

S T A T I O N  



<<<<<< Cross Section: 1.258: (FN = WASHT.0) 
Q1= 131 32 WS1= 1940.34 
Q2= 131 32 WS2= 1940.34 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 

1945.5 

1080 1280 1480 

S T A T I O N  



<<<<<< Cross Section: 43: (FN = WASHV.0) 
Ql- 4447 WSl= 1823.24 
Q2= 4447 WS2= 1823.24 - . . - . . - 

S T A T I O N  



<<<<<< Cross Section: . I  85: (FN = WASHV.0) 
Q1= 4447 WSl= 1829.27 
Q2= 4447 WS2= 1829.27 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .045 n-rob = ,065 

S T A T I O N  
08-20-1992 



<<<<<< Cross Section: .286: (FN = WASHV.0 )  
Q l =  4447 W S l =  1837.93 
Q2= 4447 WS2= 1837.94 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

1880 

990 11 90 1390 

S T A T I O N  

I 
I  

I  
- 

:I 
I  :I 

:I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . ' I '  ' : I  I  
I  I I :I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - - - - - -  
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. 
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



<<<<<< Cross Section: .326: (FN = WASHV.0) 
Q1= 4447 WS1= 1840.25 - .  - .  - 

Q2= 4447 WS2= 1840.25 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< C r o s s  Sec t i on :  .334: (FN = WASHV.0) 
Q1= 4402 WS1= 1842.46 
Q2= 4402 WS2= 1842.46 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 NORMAL BRIDGE 
1880 

1830 
875 975 1075 11 75 

I 
I 

S T A T I O N  
C0-20-1992 

I 
: I 

I I 
. ~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - -  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . .  . . . . . . . . . . . . .  I . .  . . . .  . I . .  



<<<<<< Cross Section: .338: ( F N  = WASHV.0) 
Q l =  4402 WSl= 1843.07 - - - 

Q2= 4402 WS2= 1843.07 - - - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  
08-20-1932 



<<<<<< Cross Section: .544: (FN = WASHV.0) 
Q1= 4402 WSl- 1844.54 
Q2= 4402 WS2= 1844.54 - . . - . . - 



<<<<<< Cross Section: .379: (FN = WASHV.0) 
Q1= 4402 WS1= 1845.77 - .  - .  - 

Q2= 4402 WS2= 1845.77 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: .465: (FN = WASHV.0) 
Q1= 4402 WS1= 1852.29 
Q2= 4402 WS2= 1852.32 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

S T A T I O N  
ca-20-1992 



<<<<<< Cross Section: .53: (FN = WASHV.0) 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

1900 

885 985 1085 

S T A T I O N  



<<<<<< Cross Section: .597: (FN = WASHV.0) 
Q 1 =  4406 WSl= 1863.82 - .  - .  - 

Q2= 4406 WS2= 1863.82 - . . - . . - 

Manning-n's: n-lob = ,065 n-ch = .04 n-rob = .065 

1900 

900 1100 1300 

S T A T I O N  



<<<<<< Cross Section: .672: (FN = WASHV.0) 
Q1= 4406 WS1= 1870.54 
Q2= 4406 WS2= 1870.55 - . . - . . - 

Manning-n's: n-lob = ,065 n-ch = .04 n-rob = .065 



<<<<<< Cross  Sec t ion :  .715: (FN = WASHV.0) 
Q l =  4406 WSl= 1877.46 
Q2= 4406 WS2= 1877.45 - . . - . . - 

Manning-n's: n-lob = ,065 n-ch = .04 n-rob = .065 

S T A T I O N  
W-20-1992 



<<<<<< Cross Section: .742: (FN = WASHV.0) 
Q1= 4406 WS1= 1881.6 
Q2= 4406 WS2= 1881.6 - . . - . . - 

Manning-n's: n-lob = ,065 n-ch = .04 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: .768: (FN = WASHV.0) 
Q1= 4406 WS1= 1881.88 
Q2= 4406 WS2= 1881.88 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

1960 

780 980 1180 1380 

S T A T I O N  



<<<<<< Cross Section: .769: (FN = WASHV.0) 

Manning-n's: n-lob = ,065 n-ch = .04 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: .77: (FN = WASHV.0) 
Q1= 4406 WS1= 1881.16 - .  - .  - 

Q2= 4406 WS2= 1881.16 - . . - . . - 

Manning-n's: n-lob = .055 n-ch = .03 n-rob = .055 

780 980 1180 1350 

S T A T I O N  



<<<<<< Cross Section: .771: (FN = WASHV.0) 

Manning-n's: n-lob = .055 n-ch = .03 n-rob = .055 

S T A T I O N  



<<<<<< Cross Section: .772: (FN = WASHV.0) 

Manning-n's: n-lob = .06 n-ch = .02 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .825: (FN = WASHV.0)  
Q1= 4406 WSl= 1896.34 
Q2= 4406 WS2= 1896.34 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .02 n-rob = .06 SPECIAL CULVERT 

2070 

61 0 1010 1410 1810 

S T A T I O N  



<<<<<< Cross Section: .88: (FN = WASHV.0) 
Ql- 4406 WSl= 1898.46 
Q2= 4406 WS2= 1898.46 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: .929: (FN = WASHV.0) 
Q1= 4406 WSl= 1898.48 
Q2= 4406 WS2= 1898.48 - . . - . . - 



<<<<<< Cross Section: 1.022: (FN = WASHV.0) 
Q1= 4406 WS1= 1900.95 
Q2= 4406 WS2= 1900.95 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 
1940 

61 0 1010 1410 

S T A T I O N  



<<<<<< Cross Section: 1 . I  32: (FN = WASHV.0) 

S T A T I O N  
08-20-1992 



<<<<<< Cross Section: 1.21 1 :  (FN = WASHV.0) 
Q1= 3390 WS1= 1915.18 - 

Q2= 3390 WS2= 1915.18 - .  - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .065 

61 0 1010 141 0 181 0 

S T A T I O N  



<<<<<< Cross Section: 1.31 8: (FN = WASHV.0) 
Q1= 3390 WSl= 1921.9 
Q2= 3390 WS2= 1921.9 - . -  

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

1960 

1050 2050 3050 

S T A T I O N  



<<<<<< Cross Section: 1.42: (FN = WASHV.0) 
Q1= 3390 WSl= 1929.8 - .  - .  - 

Q2= 3390 WS2= 1929.8 - . . - . . - 

S T A T I O N  
C¶-20-1992 



<<<<<< Cross Section: 1.51 7 :  (FN = WASHV.0) 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

610 101 0 1410 18q 0 

S T A T I O N  



<<<<<< Cross Section: 1.613: (FN = WASHV.0) 

Manning-n's: n-lob = ,055 n-ch = .04 n-rob = .06 

S T A T I O N  
08-20-1992 



<<<<<< Cross Section: 1.696: (FN = WASHV.0) 
Q l =  3390 WSl= 1949.83 
Q2= 3390 WS2= 1949.83 - . . - . . - 

Manning-n's: n-lob = ,055 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 1.786: (FN = WASHV.0) 
Q1= 3350 WS1= 1955.79 - .  - .  - 

Q2= 3350 WS2= 1955.79 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  
C4-20-1932 



<<<<<< Cross Section: 1.879: (FN = WASHV.0) 

S T A T I O N  



<<<<<< Cross Section: 1.982: (FN = WASHV.0) 
Q1= 3350 WS1= 1968.59 
Q2= 3350 WS2= 1968.59 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  
08-20-1992 



<<<<<< Cross Section: 2.082: (FN = WASHV.0) 
Q1= 3350 WSl= 1977.8 - .  - .  - 

Q2= 3350 WS2= 1977.8 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

08-20-1992 

S T A T I O N  



<<<<<< Cross Section: 2.1 72: (FN = ViASHV.0) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  
-20-1992 



---- 100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 
LOCATION 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

335 .935 1.035 1.1 35 1.235 1.335 1.435 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE NTH HASSAYAMPA RIVER 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 
LOCATION 

.485 1.585 1.685 1.785 1.885 1.985 2.085 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



---- 100 - YEAR KOOD 

CROSS SECTION 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY 0 . M  8. BurdenNo. 3067.0148 

HYDROLOGIC ANALYSIS FORM Expires July 3 I. 1994 I 
P U B L I C  BURDEN DISCLOSURE N O T I C E  

blic rewrt inp,  burden for th i s  form is e s ~ i m a t e d  to average 3.67 hours per response. The burden estimacc includcs ~ h c  - 
time for reviewing instruclions, searching exisling data  sources, gathering and mainlaining t h e  needed d a t a ,  a n d  
completing and reviewing the  form. Send commenLs regarding the  accuracy o i t h e  burden es t imate  a n d  any  suggest ions  
for reducing this  burden, to: lnrormalion Colleclions Managemenl, Federal Emergency Management  Agency, 500 C 
Streel ,  S.W., Washington, DC 20472; and to the  Oflice of Managenienland Rudgel, Paperwork Reduction Project (3067- 
0148). Washinglon, DC 20503. 
L 

D Community Name: N / ~ & k ? & w  M/plp/w~ 
Flooding Source: @?A &&&32 kSE ~ s h /  

( O w  fornt fureoch l Iwding yvurcrl 

Project Name/Identifier: ~ J I C  I C E * ~ ~ U Z &  A* MS FCO 89-  79 
I .  HYDROLOGIC ANALYSIS IN FIS 

Approximate study s t ream G o n e  A) 
@4 Ilekiiled study s t ream (briefly explain methodology) U k & &  wh/ 

2. REASON fOR NEW HYDROLOGIC ANALYSIS 

No existing analysis  
Improved data (see data reuision on page 31 

9 Changed physical conditions of watershed (explain) 

I Alternative methodology Gustify why (he reuised model is b e ~ f e r  lhon modrl used in the effectiue F'IS) I 
I Evaluation of proposed conditions (CLOMRs only) (explain) I 

@ Other  hlo cZ~idiko ~1*2411~~k O P  ay l~ l i l ~k  b ~ c ~ d h w  -b 
pe Gee+ e x ; ? t i ~ c  ~ ~ ~ ~ 4 ' 6 ~ s  

I ra  computer prograrn/model was  used in revising the hydrologic analysis, please provide a d i s k e l k  with the  inpu t  
files for Lhe lo-, 50-, 100 - a n d  500-year recurrence intervals. 

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 resultingpeak dischar e value (s) has  been provided by the  
appropriate local, state,  or Federal Agency. (i.e., F b0A ~ n d t - o  f D<?b,ii d Y%'hrlr &; C 2 r ~ ~ 1  

) 
Attach evidence ofapproval. 
Approval of the hydrologic analysis is not required by any local. Sk te ,  or  Federal Agency. 

FCMA Form 8 1 8 9 8 ,  AUG93 Hydrologic Andlyscs form Form 3 Page l o t  7 



4. REVIEW OF RESULTS 

s t r eam:  W/2s/f AA : &&SF MASH 
Comparison of 100-year Discharges 

Location: Drainage area FIS fcfsl : Revised (cfs) : 
tSq mi.) 

/. 9 s  U ~ k N O d h l  'z/lq 
%,., a 943 I. 33 1476 
STmu 1. 39f 3 

h 1.680 
SWON ~ 7 6 9  

'F ;;z 
Note: When revised discharges are not significantly different than FISdischarges,  PEMA may require a 

conIidence limits analysison a t tachment  D a t a  later da te  lo complete the  review. 

As is often the case with revision requests, only a portion of a s t ream may actuully be revised or be affected by a 
revision. Therefore, transition lo the unrevised portion is important to maintain the  conlinuily of the  study. NFIP  
regulations stipulate that such a transition mus t  be assured. What  is  the  transition from the proposed discharges to the 
effective discharges? I'lease explain how the transition was made (a!&ch separole sheel ifnecessoryl 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is the  new hydrologic analysis being developed solely lo revise the flow values presented in the FIS(i.r. nochanged 
hydraulic condifions)? Yes @ No 

If yes, does the 100-year water surface elevation change by 1.0 foolor more? 0 Yes No 

FEMA does no1 normally revise NFIP maps solcly due lo insignificanl flow chilnges where changes in 100-year water 
surface elevation a re  less than 1.0 fwt .  

Hydrologic Analysis form fonm3 Page 1 of  7 



5. HlSTORlCALflOOOlNG INFORMATION 

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

Imat ion  along flooding source: 

\faximum peak discharge: 

Second highest peak discharge: c fs 

Source of information: 

6. GAGE RECORD INFORMATION 

flooding source or s imilar  watershed; speciry) 

Gaging Station: 
Drainage area  a t  gage: mi2 

Number ofyears  of data:  

7.DATA REVISION 

Please use the  following table to list a l l  the  data  andlor paramcters aKccted by Chis request a n d  identify Lhem a s  
new data  (New) or a s  revising existing data  (Revised). (If necessary, of lach u separate sheef.) 

Data Parameter  New Revised Data  Source 

/a//4 
0 

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  data requirements than Federal agencies, in  which case the hydrologic 
data may not be accepted by FEMA unless i t  is demonstrated that  the data  give a better estimate of the flood 
discharge. 

8 Attach documenbjition corroborating eachda ta  source f ie . ,  certified slulernrnl, report, bibliographic01 reference to 
apublished docurnenf). In the case of a published document or a government report, providingcopiesof the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

0 Statistical Analysis of Gage Records (use Aflachmenl A) 

O Regional Regression Equations(use Alfachmenf B )  

@ Precipitat iodRunofihlodel (use Allachrnenl C) 

Other (specify; atloch backup cornputofions a n d  supporting dnta) 

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

Caging Station: rl A 
Cage  I x a t i o n  (latitude and longitude): 

FIS: Kevised: 

.... . . . . . . . . . . . . . . . . . . . . . . .  1. Number ofyears  ofdaLa ... 

.... . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Systematic .. .... 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Historical 

2. Homogeneous da ta  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Y e s .  N o  0 Yes N o  

3. Data adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No O Y e s  O N o  

A N..-h..-"rh:"L ....a I:--. 
'.'.",,,US, "I 1 1 1 ~ , , V " L , , C l 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

l a w  outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Zero events 

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

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  opt fd  skew 

1 8. Probability distribution used (justify 

if log-Pearson 111 was not used) . . 
9.Transrer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

Ifyes,  specify m e ~ h o d  b 
10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 y e s  N o  

11.ComparisonoCresulk withother analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

Ifyes,  describe comparison 

I 

F E M A  does not accept expected probability analyses Tor the purpose ofreflecting flood hazard idormat ion  i n  a 1 I FIS. I 
I I If any data  is not available, indicate by NIA. 
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ARACHMENTC: PRIOPITATIOHIRUNOFF MODEL 

FIS: Revised 
AFC. 

* 
1. Melhod o r  model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - I. 

Version: ............................................ V F P  3.0 
Dale: :. ............................................. bz AUG 86 

2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MA4 ATLAS 2 
3. Source ofra infa l l  distribution: ............................ S u  ' T Y P E  TT 
4. Rainfall duration: ....................................... 24 HONG 
5. Areal adjus tment  to precipitation(%): . . . . . . . . . . . . . . . . . . . . .  N\x/S &Y&u 4.9 - 
6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  3-&ZAP ti 
7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ~ R S F - M -  A m ~ i -  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source of soils information: 
Source of land use  information 

ScS 
% ~ n  94 k l ~ r r a & r ; ~  . . . . . . . . . . . . . . . . . . . . . . . .  

8. Channel routing method: .................... .. ......... & ? E * , ~ L  b € ~  
9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q NO D y e s  0 No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes q No O ~ c s  No I 
If yes, explain how baseflow was determined: I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 .  Snowmeltconsiderations: q Yes q NO 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes NO O Y e s  Yes 0 No f 
I fyes ,  explain how calibralion was performed C O M R C ~ C ~  d I & ~ Z  L & Y ~  CDfi,,hfrfi I 

, / > A S C U A ~ E  vs D w ~ ~ J ~ F  A-RFA - ~ u r u e s  a . d  

... . . . . . . . . . . . . . . . . . . . . .  .................... 13. Fulu re  land use  condition: .... .. 0 Yes a NO 
l fyes ,  explain why 

based a , ~ , - y o ~ h  P-v\ ' /&A r A e A  am. 

NOTE: FEMA policy is to base floodingon exisling conditions. 
I fdata  i s  no1 available, indicale by NIA. 

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

Hydrologi<Analyrir fo rm form 3 Page 6 o f  1 



ATTACHMENT D: CONFIDENCE LIMITS EVALUAllON 

I Select one location for Confidence 1.irnits Evaluation (describe localion): 

Discharges for selected location: 

Exceedance Probability F I S  Revised 

cfs 

cfs 

C ~ S  

- c rs 

1% (100-year) Flood Conlidence Intervals 

90% Co&dence Interval: 5% limit  c fs 

95% limit  c TS 

J 50% Confidence Interval: 25% limit d s  

75% l imit  cfs 

If the'value of the  100-year frequency flood in Lhe 
FIS is  beyond Lhe 50% confidence interval but 
within t h e  90% confidence interval,  does the I OO-year 
water  surface elevation change by 1.0 foot or more? Yes IJ No 

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

m ttach Confidence Limits Analysis. 

Hydrologi< Analyl#s Form Form 3 Page 7 of 7 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.8 BurdenNo 3067-0148 1 FEMAUSE ONLY 1 
RlVERlNE HYDRAULIC ANALYSIS FORM I Expires July 3 1  1994 I 

I'UHI,IC HUKI)EN !.)ISCLOSURE: NO'I'ICE 

Comnrunity Name: I!J~ r 'r-,wro/>ra$-z Mar,; oat- Cbufi.IY /- ! D , o ~  sf b / ~ L k ~ f i b ~ ~ ~  
.J 

J Pw& & M S G  WLSL 

Project NamendenLificr: l b ) ~ k @ a  b~~ /4$fls 
-i 

FcrD 93-73 
1. REACHTO BE REVISED 

,)ownstredm linlil: S - td - i~d-  0,03 8 C + f 0 5 5 f i ~ ~ - b  R. ~ ~ l h ~ ~ ~ )  
Upstredm limit  .7+ak,Jsc 2.053 

2. EFFECTIVE FIS 
~ -~ 

0 Studied by approximate methods 

I)ownslream l imi t  of s tudy 

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

@j Studied by detailed methods 

Downslream limit  of s tudy s& MZP 

I"= ( I Upstream limit  o r s tudy  O@~rnc,h& -2 21 
0 Floodway delinealed 

Downstream l imi t  ofFloodway 

Upstream limit  oTFloodway 
I J 

3. HYDUAUUCANALYSIS 

Why is thc  hydraulic analysis d i f lerent f rom t h a t  uscd Lo develop the FTRM. (Check all lholopplyl  

improved hydrologic da tdana lys i s .  Explain: Gl!& V3 10s I C b . ~  :J $/s b ~ ~ ~ 6 2 . d  %fCY.'T 

s idC-MAnrd l *J  bd h e  
G h n - t u  

Improved hydraulic analysis.  Explain: 

I Flood control s t ructure .  Explain: I 
Other .  Kxpldin: I 

I - 
f f M d f o , m 8 1 - 8 9 C . A V G 9 3  Rivefine Hydraulic Analyrbs Form f o r m 4  Page 1 0 1  6 





5. RESULTS (Cmf'dl 

r 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1s the d ischarge  value used to de te rmine  the  floodway anywhere dilierent from t h a t  used to de te rmine  the  
na tu ra l  100-year flood elevations? 0 Yes [EJ No 

If Yes, explain:  I 

. . . . . . . . . . . . . . . . . . . . . . .  I 7. Do 100-year water  surface elevationsincrcase a t  any localion? ff Yes No I 
Ifyes,  please alLach a list o f t h e  localions where t h e  increases occur, s l a t e  whether  or not t h e  increases a r e  located 
on the requestor's property, a n d  provide an explanalion ol the  reason for the increases. 

MA- d e w  Made/ 

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

J 
6.  REVISED FIR1AiFBFM ANDFLOOD PROFILES 

I 
h. The  revised water  surface elevations l ie inlo those computed by the effective FIS Model 110-, 50-, loo-, and500- 

year) ,  downstream of the project a t  cross-section /.JA within feel and upst ream o f l h e  

projecl a1  cross section within feel. 

3 T h e  revised floodway elevations t ie  into those computed by the effective FIS model,dowstraarn of the  project a1  

cross section f i  within reel and upstream or the  project a t  cross section 

within /'/A reel. 

C. h t l a c h  profiles, a t  the same vert ical  and horizontal scaleas the prolilcs in the cffcctive PIS report, showing 
s t r eam bed and profilcs of all floods studied (without encroachmenl). Also, label all cross sections, road crossings 
( including low chord and top-of-road d a b ) ,  culverts, tributaries, corporate limits, and study limils. I fchannel  
distance h a s  changed, Lhe s ta t ioning should be revised lor all profile sheets. 

3 I). A t b c h  a Floodway 1)ata'I'able showing data for each cross section lislcd in the published Ploodway I)aLa'l'able in 
thc FIS report. 

I I'~.l,c.ccd to llivcrirw /Coastal 5 1 ~ p p i n g  Form 
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PACE 41 

a 
F L ~ Y A Y  DATA,  WASH M: W E R  HOUSE YA 

PROFILE  YO. 2 

. . . . . . . F L O O U A Y  - - - - - - -  WATER SURFACE E L E V A T I O N  

STATION WlOTH S E C T l W  MEAN W I T H  WITHCUT D IFFERENCE 

AREA V E L O C I T Y  FLOOOWAY F L D r r U A Y  



a 
FLOCOWAY DATA, WASH M: CWSTELLATION R 

PROFILE NO. 2 

- - . . - . . FLDCOWAY - - - - - - -  UATER SURFACE E L E V A T I W  

STATICU WIDTH SECTlCU MEAN WITH Y I T H U J l  DIFFERENCE 

AREA VELOCITY FLOCOUAY FLOCOUAY 

PAGE 16 



FLOXlUAY DATA, WASH M: TRIBUTARIES 

PROFILE NO. 2 

- - - . . . . F L W U A Y  - - - - - - -  UATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN U l T H  U l T H W T  DIFFERENCE 

AREA VELOCITY FLmOUAY FLDCOWAY 

PACE 22 



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 to delineate the 100 year 
floodplain and prepare maps, tables, etc. 



0 
Town of Wickenburg (CID 040056) and Unincorporated Maricopa County (CID 040035) 
Arizona. . 

November 1992. 

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

Various Washes in and near the Town of Wickenburg. 

Documentation Index Number 4.5. Special Problem Report (Appendix 1.1). 

PREPARER: Black & Veatch. 

LOCATION/SPECIAL PROBLEM DESCRIPTION: 

POWDER HOUSE WASH/CONSTELLA TZON RD 

MAP SHEETS 9.76 

This special problem report covers a split flow condition on Powder House Wash (Wash 
AA). HEC-2 files CONSTRD.* and WASHAA.* are on the ETRIBS diskette. 

0 Wash AA (Powder House Wash) enters the Hassayampa River upstream of the Highway 
93 bridge, and has no designed hydraulic structures. Between Jack Burden Road and the 
intersection of Constellation Road and El Recreo Drive, flow is split into two channels. 
One is Constellation Road; the other is a small sand-bottomed channel just southwest of 
Constellation Road. Flow in Constellation Road rejoins the "natural" channel just upstream 
of Jack Burden Road. 

The flow is divided by a low berm across El Recreo Dr. This berm is an apparent 
continuation of a natural high spot in the wash that has been modified somewhat during 
urbanization (no berm design data is available). The division of flow between the two 
channels was calculated by modeling the low berm as a weir and basing discharge on the 
energy grade line. See file W A S W O U T  for the weir definition and split flow modeling 
results. Most flow is diverted by the weir into Constellation Road. 

File CONSTRD.OUT shows water surface profiles for the Constellation Road reach based 
on this flow division. AATRIBS.OUT models upstream tributaries to Powder House Wash 
and is unrelated to this special problem report. 



I 2. What is Lhc source and dale or lhc updated to&graphic inlormalion (rmmp[er ~ l t n p h o m  mu,,*. Ju 198.5: field 
a u i u v ,  Mu7 1979, beach profiles, dune 1987. el?.)? P h o t o  : J* q. ,971 . 0d 1490 c& Maps 19% I 

c lorm. Send commcnls regarding the sccuracy ofthu burden csljrnatc and any suggostion.s 
Inrormation Collections Manmgement. Federal Enrergency Management Agency, 500 C 

1.0472; and to the Omce alMsnagement and Rudgct, Paperwork Reduc~ion Project. (3067- 

, Flooding Source: 

Project ~ a r n e 1 l d e n t i f i e r : ~ l ~ k e n  b u r ~  AbMS FCD 81-77 

3. What is Lhc scuic and conlour i nk rva l  olLhe rullowingworkmups? 
a. ~ ~ f c t i Y e  FIS un k n o w q  ,,,tc un k n o ~ v  Contour inlcrvul 

b. Rcviriion Koquest l t ts .  200' scule 2 & ad FT Cunlour inlcrvi l l  

NO'I'F:: I'.cviscd l~yographic informulion must ba orcq\lul or grcnlcr deluil. 

1. MAPPING CYANGES 

I. I\ wpographic wurk map olsuitablc ~calc,  cbnt0ur inlcrval, and plenimetricdclinilion musl Lc submiltcd ~ h o w i n g  
flndiculr NlA when nulapplicable): 

Included 

A. Revived xpproximate 100-year floodplain boundaries (?one A )  . . . . . . . . . . . .  Yes No C! NIA  
U. Reviveddclailed 100. und 500-year floodplain boundaries ................ Ycs No fJ NIA 
C. Kcviscd 1OO.ywar floodwny boundaries ................................. a Yes O No X I A  
O. Location and nlignmenl ofai l  cross see:ions used i n  the revised 

hydraulic model with stationingcontrol indicated ....................... 63 Ye* CI No CI NIA 
.......................... 

....................................... 
E. SlreunulignmenLs, road anddurn alignments fl YCY N o  N IA  
I.'. Currcntcomrnunily bounduries Yes N o  NIA 
C. ElTcctivc 100- and 500-year noodplaln and 100.year floodway 

,boundaries l rcm rhc FiIlM/PDFM reduccd or enlarged b the 
scalc orlhe bpogruphic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yc* 0 No N/A 

11. T u b e l w e e n  Lhe w a n d  & 100- and 500-year 
. . . . . . . . . . . . . . . . . . . . . . . . . .  floadplaina and 100.yenr floodway boundaries 0 YCS a No NIA 

1. The requcslor'~ properly boundaricsand comlnunity easemen& . . . . . . . . . .  0 Y c s  O No IX1 NIA 
J. The r l g n d  car\ilical.ion o f r  regiskred proressional engineer . . . . . . . . . . . . .  Yes 0 No 0 NIA 
K. 1,ocaLion and tleseriplion of relercnce marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yea No N lA  
1.. Verlical duLuln(examyle: NCVD,NAVI)elc.) .......................... 5 Ycr 0 N u  0 NIA 
bl Coasltll zone drsignalions l ie ink adjaconLctrens not being revised . . . . . .  0 Ye$ N u  P9 NIA 
N. I m l i o n  and ul ignmenlulal i  causlnl LransecLs uvcd 11, rcvivc lhc 

caaa~luna lyreu ..................................................... 0 Ycu 0 No I81 NIA 

Irany o l l hc  ikmsaboveirre marked noor NlA, pleasceaplain: No t o n e  A , 500- ue4r . o r  

~ ~ b f - f a l  Z O D ~ C  r e ~ i . ~ a d  o r  de/ , 'neo/cd.  ~ e v i k e b  1 0 o - > e ~ r  f~odP/ok 
f ,k i ndo  ef&c#t'vc /%ssayomP~ f?;<e.er flloa;/p /cc,'q. 

I 

4, ALLuch un annhlated FIIIM and PBVM a1 Lhc wale orlhe cVcclivc I'il<.Zl and I:IiI.'>l showing ihc rcviacd 1OO.ycur 
and 500-ycur fluodpluins und Lho 100-year floodway boundurics und how they Lie inw lhusc shown on ihc errcclivc 
I#'IKM und LZHVM downslrenm nnd upltreum ollhe revisiun ur adjueuol LIB l l l e  vrca oTrcvisiun fur cu;tsl;ll sl\~dica. 

A l b c h  sddilionul p~gcr  ilncedcd. 

FiM4 form 81.890.AUG93 Riverine,Ca2rrrl Vappbng rdrm r o l m 5  Page 1 0 1  1 
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I .  EARTH fkt PlAC5MSNT 

I. h e  I is: Exisling 0 Proposed N/A 

I ... . . . . . . . . . . . .  . . . . .  2 .  I4as lill beedwil l  be placed in the regulatory floodway? .'. Yes 66 No 
I f  yes, please u t u c h  somplekd Riverine Hydraulic Analysh Fotm.. 

I ... 
3. Has fill beedwil l  be placed in floodway fringe(aren between the floodway 

.................................. and 100-yearlloodpluin boundaries)? ; a Yes No I 
I Ifyes, Lben complete A, 5, C, and D below. I 

A. Aro liil  lopes for granular  materials steepcr t h n  one vert iwl  
on one-and-one-hillfboriwntal? ....................................... Yes u No 

If yes, justify steeper slopes 

B. Is adequate erosion protection providcd for f i l l  slopes exposed to moving n o d  wucers? (Slopes erposrd10 
flows with velocities ofup to5fiel  perrecondfjps) during the 100-yearflmd m u d ,  al a minimum, be 

protected b y e  cover o f g r w s ,  trines, weedt, or similar uegetction;slopes rrposed lo flows with velocities 
greater lhon 6 fpn during the 100-yearllood mutt, a! a minimum, be profecred by slonr or rock riprap.) 

..................... .. ...... ........... . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No 

If no, describe erosion prokclion provided 

C. I las  all fill placed in revised 100-year nwdpluin been compacted to 95 percent of Lhc maximum density 
obtainable with  he Standard ProcLor Test Methcd or acceptable equivalent mehod?  0 Yes Yo 

U. Can structures conceivably be construcled on the lill a t  any time in Lbe future? C] Yes No 

Ifyes, prwidecerLiCicalion offill compaclion (item C, above) by the community's NFlP  permikolficial, a 
registered pmfeslonai  engineer, or an  accredited soils engineer. 

4. Has lilt been/will be placed in a V-zone? 0 Ycs NO 

Ifyen, is the till p r o w t c d  rrom erosion by a flood conlrol structure such a3 u revelment or 
seawall? y e s  0 NO 

If yes, at tach the coastal structures rorm. 

RiwerineiCorl:alMopp;ng ronn Form S P$ge 3 01 3 



.................................... 
* HEC-2 UATER SURFACE P R O F I L E S  " 
" * 

. , lay 1 9 9 1  * 
* 

I DATE 17AUC92 T I H E  1 4 : 2 2 : 1 9  * 

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  Y X  K 

X X XXXXXXX XXXXX XXXXXXX 

**tt*i*********************ll***ti******** 

U . S .  ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, S U I T E  D * 
* DAVIS,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



PAGE 1 

THIS RUN EXECUTED 17AUG92 14:22:19 
***t***t*******t********************* 

HEC-2 WATER SURFACE PROFILES 

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

SPLIT FLOU BEING PERFORMED 

SF SPLIT FLOW PROBLEM 

JC ENERGY GRADE LINE BEING USED TO DETERMINE OVERFLW 

JP 1 

TV RIGHT BANK OVER-FLOW WEIR BETWEEN SECTIONS 0.335 & 0.392 

US 3 0.335 0.392 0.123 2.8 

uc 0 2076.2 225 2076 330 2081.5 



PAGE 2 

WICKENBURG ADMS : CONTRACT FCD 8 9 - 7 9  

BLACK & VEATCH PN 17676 COE & VAN L W  JN 1 1 9 7 - 0 2  

T 3  WASH AA: PWDER H W S E  WASH ( F I L E  WASHAA.DAT) 

J l  ]CHECK INQ N l  NV l D l R  STRT METRIC HVINS 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 

J3 VARIABLE CODES FOR SUMMARY P R l N T W l  

NC 0.050 0.050 0.030 0.1 0.3 
QT 2 2 1 1 4  2 1 1 4  

ET 9.1 9.1 
CONFLUENCE OF UASH AA: POWDER H W S E  WASH 
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UY (HASSAYAMPA RIVER M I L E  5 1 . 3 4 )  

VA (HASSAYAMPA RIVER M I L E  51.45) 
CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOOOWAY F L W  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. EMW-88-C-2603. 

S P L I T  FLOU OPTION USED FROM XSECT 0.335 TO XSECT 0 . 3 9 2  

TO MODEL WEIR FLOW DOWN CONSTELLATION ROAD. THE PROGRAM 

WILL USE THE ENERGY GRADE L I N E  TO DETERMINE OVERFLOW. 

SWSE DETERMINED BY SLOPE AREA METHOD 

ET RECORD: STA 1 1 0 0 .  EL IMINATE INEFFECTIVE 

FLOU AREA I N  RIGHT OVERBANK 

MAPPED F L m P L A I N  TO CWSEL 

0 WSEL FQ 

2 0 4 3 . 5 7  

I BW CHNlM ITRACE 

1 5  
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NC 0.030 0.030 0.016 0.6 0.8 
ET 9.1 9.1 

ET RECORD: STA 1039. ELIMINATE INEFFECTIVE 
FLOU AREA BEHIND RETAINING WALL 

X4 RECORD: MWEL RETAINING WALL 
IN RIGHT OVERBANK 

991.0 1030.0 
1038.9 2053.0 
2066.6 818.4 
2053.0 850.0 
2052.5 881.8 
2051.4 932.5 
2049.8 962.0 
2048.7 991.0 
2048.6 1044.0 
2047.7 1076.1 
2047.4 1109.3 
2047.6 1140.7 
2047.9 1179.0 
2048.7 1211.7 
2049.4 1242.3 
2050.1 1269.7 
2050.3 1300.0 
2049.7 1332.7 
2049.9 1370.0 
2053.4 1411.4 
2058.2 1441.2 

NC 0.030 0.030 0.025 0.1 0.3 
ET 9.1 9.1 

ET RECORD: STA 1040. ELIMINATE INEFFECTIVE 
FLOU AREA IN R I G H T  OVERBANK 

MAPPED FLOWPLAIN TO CUSEL 

X4 RECORD: MODEL RETAINING WALL 
I N  R I G H T  OVERBANK 

X I  0.165 90 975.4 1012.9 200 
X4 3 2053.6 1448.9 2058.0 1449.0 
GR 2070.0 940.2 2060.0 954.8 2058.1 

975.4 2052.8 981.8 2053.0 Eiii 1046.6 
20545 1056.4 2054.5 

1110.7 2055.5 1121.8 2055.5 

GR 2054.7 1178.2 2054.3 1182.2 2053.9 
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ET 9.1 9.1 
E l  RECORD: SAT 1020. ELIMINATE INEFFECTIVE 

F L W  AREA BEHIND RETAINING WALL 

X4 RECORD: MODEL RETAINING WALL 

I N  RIGHT OVERBANK 

X1 0.221 39 969 1017.0 
X3 10 
X4 4 2057.2 1019.9 2061.0 
GR 2072.0 707. 2068.6 725. 
GR 2062.2 766. 2062.2 782. 

2059.1 933. 2059.3 954. 
061.6 979. 2058.0 981. 

2057.1 0 1008. 2057.2 1017. 

GR 2055.8 1,090. 2055.6 1108. 
GR 2058.3 1155. 2059.6 1186. 
GR 2061.9 1336. 2062.7 1366. 

E l  9.1 
ET RECORD: 

9.1 
STA 1059. ELIMINATE INEFFECTIVE 

F L W  AREA I N  RIGHT OVERBANK 

987. 1013 310 
2079.3 912. 2074.2 
2072.8 967. 2072.5 
2070.2 1000. 2071.2 
2072.0 1049. 2076.2 
2070.3 1090. 2070.9 

2075.0 1182. 2075.5 
2078.2 1318. 2081.1 
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E l  RECORD: STA 1060. ELIMINATE INEFFECTIVE 

FLW AREA I N  RIGHT OVERBANK 

X l  0.392 18 985 1019 280 

GR 2088.1 960. 2083.9 967. 2076.2 
GR 2076.5 1019. 2077.2 1021. 2077.9 

GR 2081.5 1060. 2080.8 1071. 2079.8 

GR 2081.0 1174. 2081.5 1181. 2088.1 



2 1354 1354 
9.1 

ALL DISCHARGES MERE DETERMINED BY USING RATIO OF 

CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAAS) 
1.390 23 1000 1022 350 330 

2220.6 914. 2214.6 929. 2205.5 944. 
2195.9 981. 2194.9 987. 2193.8 591. 
2194.7 1035. 2195.2 1048. 2195.1 1050. 
2202.5 1077. 2203.7 1079. 2203.3 1086. 
2212.4 1113. 2215.1 1121. 2220.6 1144. 
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OT 2 1132 1132 
ET 9.1 

ALL DISCHARGES WERE DETERMINED BY USING RATIO OF 
CONTRIBUTING AREAS TO EN1 IRE SUBBASIN (SAA5) 

X1 1.680 27 993 1007 395 590 

GR 2244.3 534. 2236.8 561. 2234.5 593. 

CR 2234.1 810. 2233.7 860. 2232.4 906. 

GR 2232.1 1000. 2232.1 1007. 2232.1 1044. 

2233.0 1061. 2233.1 1065. 2233.5 1076. 
2235.2 1134. 2235.3 1140. 2234.8 1149. 
2239.4 1208. 2244.1 1231. 

PT 2 744 744 

ET 9.1 
ALL DISCHARGES UERE DETERMINED BY USING RATIO OF 
CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

X1 1.769 1 1  994 1001.6 500 440 
GR 2256.2 956. 2247.6 959. 2245.7 972. 

GR 2245.0 1000. 2245.7 1001.6 2245.9 1002. 
GR 2256.3 1030. 
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CNO DEPTH CUSEL CRIUS WSELK EG 

.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 ELMlN SSTA 

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

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

CCHV= ,100 CEHV= , 3 0 0  

*SECNO . 0 3 8  

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 950.0  1100.0 TYPE- 1 TARGET= 150.000 
CONFLUENCE OF WASH AA: POWDER H W S E  WASH 

AND HASSAYAMPA RlVER BETWEEN CROSS-SECTIONS: 

UY (HASSAYAMPA RlVER M l L E  51.34) 

VA (HASSAYAMPA RlVER M l L E  51.45) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RlVER FLOOOUAY 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. 

S P L I T . F L W  OPTION USED FRMl  XSECT 0.335 TO XSECT 0 . 3 9 2  

TO MODEL WEIR F L W  D W N  CONSTELLATION ROAD. THE PROGRAM 

WILL USE THE ENERGY GRADE L I N E  TO DETERMINE OVERFLW. 

SWSE DETERMINED BY SLOPE AREA METHOD 

ET RECORD: STA 1100.  ELIMINATE INEFFECTIVE 

FLOW AREA I N  RIGHT OVERBANK 

MAPPED FLOODPLAIN TO CWSEL 

FLOW DISTRIBUTION FOR SECNO- . 0 4  CUSEL- 2 0 4 3 . 5 7  

STA= 972. 984. 9 9 1 .  1010. 1014.  1021. 1033. 1044. 1065. 1076.  1085. 1093.  1 1 0 0  

PER a= 7.3  9.9 47.2 3 . 6  3.4 4 . 8  3 .5  4 . 2  4 . 6  7.1 3 . 3  1 . 1  

AREA= 30.7  30.6 8 5 . 9  1 3 . 9  1 6 . 3  24 .3  2 0 . 0  2 8 . 2  23.6 2 7 . 8  17.0 8.7 



ECHO DEPTH CWSEL CRlUS WSELK 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 ELMlN SSTA 

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

CCHV= .600 CEHV= .800 
'SECNO ,123 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 812.0 1039.0 TYPE= 1 TARGET= 227.000 
ET RECORD: STA 1039. ELIMINATE INEFFECTIVE 

FLW AREA BEHIND RETAINING WALL 

X4 RECORD: MODEL RETAINING WALL 
IN R I G H T  OVERBANK 

,123 4.68 2051.98 2051.98 2051.98 2053.26 1.29 1.87 .09 2048.70 

2114.0 558.0 1401.5 154.5 126.5 131.1 30.4 3.2 1.3 2048.70 

.01 4.41 10.69 5.09 .030 .016 .030 .OOO 2047.30 922.63 
.002633 470. 450. 450. 0 5 0 .OO 116.35 1038.98 

FLOW DISTRIBUTION FOR SECNO= .12 CWSEL- 2051.98 

CCHV- .100CEHV= .300 
*SECNO .I65 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 940.2 1040.0 TYPE= 1 TARGET= 99.800 
ET RECORD: STA 1040. ELIMINATE INEFFECTIVE 

FLW AREA I N  R I G H T  OVERBANK 

MAPPED FLWDPLAIN TO CUSEL 

X4 RECORD: MODEL RETAINING WALL 
I N  R I G H T  OVERBANK 

.I65 3.72 2054.72 2054.72 2054.72 2055.34 .62 .68 .07 2052.90 
607.6 54.1 464.6 89.0 12.6 67.4 23.5 4.2 1.8 2053.00 

.02 4.30 6.90 3.79 .030 .025 ,030 .OOO 2051.00 963.60 
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CNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

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

FLOW DISTRIBUTION FOR SECNO= .17 CWSEL= 2054.72 

STA= 964. 964. 968. 975. 1013. 1032. 1040. 
PER a= .O 1.2 7.7 76.5 13.6 1.1 

AREA= .2 2.4 10.0 67.4 20.3 3.2 
VEL= 1.4 3.0 4.7 6.9 4.1 2.0 

DEPTH= .3 .7 1.3 1 .8 1.1 .4 

*SECNO .221 
7185 MINIMUM S P E C I F l C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 707.0 1020.0 TYPE= 1 TARGET= 313.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. 2062.80 ELREA= 2057.20 

ET RECORD: SAT 1020. ELIMINATE INEFFECTIVE 

FLOW AREA BEHIND RETAINING WALL 

X4 RECORD: H M E L  RETAINING WALL 

I N  RIGHT OVERBANK 

2.09 2059.19 2059.19 2059.19 2060.18 .99 2.08 .ll 2062.80 
607.6 ..O 579.3 28.4 .O 71.4 5.8 4.8 2.2 2057.20 

.03 .OO 8.12 4.87 .DO0 .025 .030 .OOO 2057.10 980.34 
.007878 325. 300. 280. 0 11 0 .OO 39.61 1019.95 

FLOW D l S T R l B U T l O N  FOR SECNO= .22 CWSEL= 2059.19 

STA= 980. 1017. 1020. 1020. 
PER Q= 95.3 4.7 .O 

AREA- 71.4 5.8 .1 

VEL= 8.1 4.9 .O 

DEPTH= 1.9 2.0 1.0 

*SECNO .278 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2069.50 ELREA= 2069.50 
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CNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH OROB 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 ENDS1 

FLOU DISTRIBUTION FOR SECNO- .28 CUSEL- 2065.55 

STA- 972. 1035. 
PER a= 100.0 
AREA= 78.2 
VEL= 7.8 

DEPTH- 1.9 

'SECNO ,335 

3265 DIVIDED FLOU 

7185 HlNlMUM SPECIFIC ENERGY 

ET RECORD: STA 1059. ELIMINATE INEFFECTIVE 
FLW AREA I N  R IGHT DVERBANK 

.335 3.12 2072.72 2072.72 2072.71 2073.29 .58 1.70 .04 2070.50 
607.6 81.3 429.1 97.2 27.2 61.5 32.1 6.0 3.0 2071.20 

.06 2.99 6.98 3.03 .030 .025 .030 .OOO 2069.60 939.44 
.004407 310. 300. 285. 0 11 0 .OO 108.30 1050.71 

FLW DISTRIBUTION FOR SECNO= .34 CUSEL= 2072.72 

'SECNO .392 



CNO OEPTH CUSEL CRlUS USELK EG 
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 I O C  lCONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 960.0 1060.0 TYPE- 1 TARGET= 100.000 
ET RECORD: STA 1060. ELIMINATE INEFFECTIVE 

FLW AREA I N  R I G H T  OVERBANK 

.392 4.41 2080.41 2080.41 2080.41 2081.92 1.51 1.42 .28 2076.20 

2114.0 111.2 1574.5 428.3 20.8 144.8 70.3 7.3 3.6 2076.50 

.07 5.36 10.87 6.09 .030 ,025 .030 .OOO 2076.00 975.15 

.004847 280. 300. 310. 0 11 0 .OO 78.33 1053.48 

FLOV DlSTRlBUTlON FOR SECNO= .39 CWSEL= 2080.41 

STAE 975. 985. 1019. 1021. 1031. 1046. 1051. 1053. 
PER Q= 5.3 74.5 2.6 9.4 7.5 .7 .O 

20.8 144.8 7.1 28.6 29.5 4.6 .5 @:I 5.4 10.9 7.7 6.9 5.4 3.2 1.2 

TH- 2.1 4.3 3.6 2.9 2.0 .9 .2 

*SECNO ,454 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.454 4.25 2087.45 2087.45 2087.45 2085.73 1.28 1.63 .02 2083.30 

2114.0 502.4 963.5 648.1 66.2 87.8 97.2 9.1 4.3 2083.50 

.08 7.59 10.97 6.67 .030 ,025 .030 .000 2083.20 965.45 

.005062 330. 330. 330. 0 8 0 .OO 103.05 1068.50 

FLOW OISTRlBUTlON FOR SECNO- .45 CWSEL= 2087.45 

PAGE 13 

STA= 965. 969. 978. 985. 1009. 1011. 1023. 1026. 1029. 1035. 1046. 1065. 1069. 

PER a= .6 8.1 15.1 45.6 3.3 18.1 3.4 1.7 1.4 1.6 1.2 .O 

AREA= 3.8 24.8 37.5 87.8 7.9 45.1 9.6 6.5 7.2 9.9 10.5 .4 

VEL= 3.3 6.9 8.5 11.0 8.8 8.5 7.5 5.5 4.0 3.3 2.4 .9 

DEPTH= 1.1 2.8 3.8 4.2 4.0 3.8 3.2 2.2 1.2 .9 .6 .I 
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ECNO DEPTH CUSEL CRlUS VSELK EC 
QLOB 

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

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

*SECNO .545 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.545 4.81 2099.51 2099.51 2099.51 2100.72 1.21 2.31 .01 2094.70 
2114.0 161.5 878.4 1074.1 28.4 76.9 165.4 12.0 5.5 2094.70 

.09 5.69 11.42 6.49 .030 ,025 .030 .OOO 2094.70 976.20 
.004543 475. 480. 485. 0 8 0 .OO 114.51 1090.71 

FLOW DISTRIBUTION FOR SECNO- .55 CUSEL- 2099.51 

STA= 976. 988. 1004. 1007. 1019. 1026. 1035. 1046. 1076. 1091. 
PER P= 7.6 41.6 6.0 20.0 8.7 6.5 3.8 5.2 .5 
AREA= 28.4 76.9 13.8 49.3 24.2 22.6 17.7 31.8 6.0 

VEL= 5.7 11.4 9.2 8.6 7.6 6.1 4.6 3.5 1.8 
DEPTH= 2.4 4.8 4.6 4.1 3.5 2.5 1.6 1.1 .4 

CCHV= .I00 CEHV= .300 
*SECNO .651 

MlNlMUM SPECIFIC ENERGY 
RITICAL DEPTH ASSUMED e... 4.41 2111.01 2111.01 2111.01 2112.09 1.08 3.31 .01 2106.60 

2114.0 1114.0 798.8 201.2 231.4 66.2 41.5 15.9 7.1 2106.60 
.12 4.81 12.07 4.85 .050 ,030 .050 .000 2106.60 872.41 

.008200 560. 560. 540. 0 15 0 .OO 145.56 1017.97 

FLOW DISTRIBUTION FOR SECNO= .65 CWSEL= 2111.01 

STA= 872. 895. 926. 936. 944. 954. 968. 977. 985. 1000. 1007. 1014. 1018 
PER Q= 5.3 5.0 3.8 3.9 5.9 9.7 8.4 10.7 37.8 5.8 3.1 .6 
AREA= 32.2 35.6 19.1 17.9 25.1 38.7 29.8 32.9 66.2 22.1 14.8 4.6 
VEL= 3.5 3.0 4.1 4.6 5.0 5.3 6.0 6.9 12.1 5.6 4.4 2.7 

DEPTH= 1.4 1.1 1.9 2.2 2.5 2.8 3.3 4.1 4.4 3.2 2.1 1.2 

'SECNO .754 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.754 4.35 2123.25 2123.25 2123.24 2124.47 1.22 4.65 .04 2118.90 
2114.0 187.7 731.5 1194.8 33.4 56.5 211.4 19.7 8.7 2118.90 

. I3 5.63 12.95 5.65 .050 .030 ,050 .OOO 2118.90 976.90 
.009632 490. 540. 540. 0 5 0 .OO 116.56 1093.46 
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DEPTH CUSEL CRIUS USELK EG 

.LOB 
HV HL OLOSS L-BANK ELEV 

PCH OROB ALOB 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 

FLOW DISTRIBUTION FOR SECNO; .75 CUSEL; 2123.25 

STA= 977. 979. 990. 1003. 1009. 1034. 1055. 1078. 1093. 
PER 0- .1 8.7 34.6 7.9 25.8 13.7 7.7 1.4 
AREA= 1.5 31.9 56.5 23.4 83.6 53.5 39.0 11.9 
VEL= 2.1 5.8 12.9 7.2 6.5 5.4 4.1 2.4 

DEPTH= .7 2.9 4.3 3.9 3.3 2.5 1.7 .8 

*SECNO .848 
7185 MINIHUH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.848 3.27 2132.67 2132.67 2132.67 2133.62 .95 6.33 .03 2130.60 
2114.0 1387.5 549.4 177.1 212.7 50.0 36.6 23.1 10.3 2130.40 

.15 6.52 11.00 4.83 .050 ,030 .050 .OOO 2129.40 892.76 
,017518 495. 500. 500. 0 19 0 .OO 162.84 1055.60 

FLOW DISTRIBUTION FOR SECNO= .85 CUSEL= 2132.67 

893. 895. 904. 917. 929. 940. 948. 958. 970. 1000. 1023. 1037. 1056. aEit .1 2.5 8.5 
6.6 3.3 2.2 3.7 10.0 28.7 26.0 6.8 1.6 

.8 11.5 27.6 23.1 14.5 10.2 15.2 29.7 80.2 50.0 24.8 11.8 
VEL- 1.8, 4.6 6.5 6.1 4.7 4.6 5.2 7.2 7.6 11.0 5.8 2.9 

DEPTH. .3 1.3 2.1 1.9 1.3 1.3 1.5 2.5 2.7 2.2 1.8 .6 

*SECNO .943 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

R = 1476 c fs  FRCM HEC-1 MODEL (SAA5) 
.943 2.08 2144.88 2144.88 2144.88 2145.65 .78 8.87 .02 2142.80 

1476.0 805.8 405.2 265.0 144.1 39.4 56.8 26.3 12.2 2142.90 
.17 5.59 10.29 4.67 .050 .030 .050 .OOO 2142.80 891.62 

.016343 540. 500. 480. 0 14 0 .OO 151.51 1043.13 

FLMI OISTRIBUTION FOR SECNO= .94 CUSEL- 2144.88 

STA- 892. 903. 913. 933. 956. 981. 1000. 1022. 1038. 1043. 
PER a= .4 3.1 14.1 16.9 20.0 27.5 11.5 5.8 .7 
AREA- 3.6 11.3 36.5 43.2 49.4 39.4 33.6 19.6 3.5 
VEL- 1.8 4.1 5.7 5.8 6.0 10.3 5.0 4.4 2.9 

DEPTH= .3 1.1 1.8 1.9 2.0 2.1 1.5 1.2 .7 
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CNO DEPTH CWSEL C R l W S  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 TOPWID ENOST 

*SECNO 1.038 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.038 2.92 2157.42 2157.42 2157.42 2158.34 .92 7.31 .04 2155.00 
1476.0 24.7 495.2 956.1 6.8 45.6 174.6 29.0 13.7 2155.00 

.19 3.65 10.85 5.48 .050 .030 .050 .OOO 2154.50 977.29 
.013088 490. 500. 510. 0 11 0 .OO 119.72 1097.01 

FLOW DISTRIBUTION FOR SECNO- 1.04 CWSEL= 2157.42 

STA= 977. 983. 1000. 1017. 1033. 1051. 1069. 1077. 1084. 1092. 1096. 1097. 

PER 0- 1.7 33.5 17.1 16.1 16.2 10.7 2.6 1.2 .7 .3 .O 

AREA= 6.8 45.6 41.1 38.7 40.8 31.8 9.7 5.7 4.5 1.9 .2 
VEL= 3.6 10.9 6.1 6.1 5.9 5.0 3.9 3.0 2.3 2.0 1.1 

DEPTH= 1.2 2.7 2.4 2.4 2.3 1.8 1.2 .8 .6 .5 .2 

*SECNO 1.159 
7185 MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
a . 1 5 9  3.31 2170.41 2170.41 2170.41 2171.55 1.14 10.60 .07 2168.60 

476.0 1174.5 297.5 4.0 149.6 27.2 1.3 32.0 15.2 2168.60 
.21 7.85 10.95 3.03 .050 .030 .050 .OOO 2167.10 926.78 

.022159 640. 640. 620. 0 8 0 .OO 83.67 1010.45 

FLOW DISTRIBUTION FOR SECNO- 1.16 CWSEL= 2170.41 

STA= 927. 941. 956. 970. 987. 994. 1009. 1010. 
PER Q= 8.8 31.4 20.0 13.7 5.6 20.2 .3 
AREA= 22.1 48.2 35.9 30.8 12.7 27.2 1.3 
VEL= 5.8 9.6 8.2 6.6 6.6 11.0 3.0 

DEPTH= 1.6 3.2 2.6 1.8 1 .a 1.8 .9 

*SECNO 1.227 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.227 3.05 2179.25 2179.25 2179.25 2180.48 1.23 5.17 .03 2176.20 
1476.0 641.3 693.4 141.3 106.2 61.1 27.3 33.3 15.8 2176.20 

.22 6.04 11.35 5.17 .050 .030 .050 .DO0 2176.20 934.67 
.011852 310. 360. 310. 0 11 0 .OO 80.76 1015.43 



ECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
OCH PRO5 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 ENDST 

FLOU OISTRlBUTlON FOR SECNO= 1.23 CWSEL= 2179.25 

STA= 935. 941. 942. 948. 949. 980. 1000. 1007. 1015. 
PER a= .6 .3 4.7 1.0 36.8 47.0 7.5 2.0 

AREA- 3.9 1.5 12.9 2.5 85.4 61.1 18.2 9.1 

VEL= 2.4 3.5 5.4 5.9 6.4 11.4 6.1 3.3 

DEPTH- .6 1.5 2.2 2.5 2.8 3.1 2.6 1.1 

*SECNO 1.324 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.324 3.32 2188.52 2188.52 2188.52 2189.52 1.00 5.31 .02 2185.50 

1476.0 144.4 718.0 613.5 26.3 68.7 137.7 35.8 16.9 2185.50 
.24 5.50 10.45 4.46 .050 .030 .050 .OOO 2185.20 985.17 

.009576 480. 510. 500. 0 8 0 .OO 109.05 1094.21 

FLOW DISTRIBUTION FOR SECNO= 1.32 CVSEL= 2188.52 

*SECNO 1.390 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

ALL DISCHARGES WERE DETERMlNED BY USING RATIO OF 
CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1.390 3.49 2196.59 2196.59 2196.59 2197.69 1.10 3.05 .03 2193.10 
1354.0 226.8 793.7 333.5 45.9 76.8 80.2 37.5 17.7 2193.10 

.25 4.94 10.34 4.16 .050 .030 ,050 ,000 2193.10 976.54 
.008232 350. 350. 330. 0 8 0 .OO 92.24 1068.78 

FLOW DISTRlBUTlON FOR SECNO- 1.39 CWSEL= 2196.59 

STA= 977. 981. 987. 991. 1000. 1022. 1035. 1048. 1050. 1067. 1069. 
PER a= .I 1.6 3.0 12.0 58.6 13.4 5.9 .7 4.5 .1 
AREA= 1.5 7.1 9.0 28.3 76.8 35.0 21.3 2.9 20.2 .8 
VEL= 1.3 3.0 4.5 5.8 10.3 5.2 3.7 3.4 3.0 1.5 

DEPTH= .3 1.2 2.2 3.1 3.5 2.7 1.6 1.4 1.2 .4 
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CNO DEPTH CUSEL CRlUS USELK EC 
.LOB 

HV HL OLOSS L-BANK ELEV 
OCH QROB ALOB ACH AROB VOL T UA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.443 5.58 2204.68 2204.68 2204.68 2206.68 2.00 2.13 .27 2199.50 
1354.0 169.4 975.3 209.3 34.7 75.3 36.0 38.6 18.1 2199.50 

.26 4.89 12.94 5.82 .050 .030 .050 .OOO 2199.10 981.75 
.007256 280. 280. 260. 0 14 0 .OO 37.49 1019.24 

FLOW DISTRIBUTION FOR SECNO= 1.44 CUSEL= 2204.68 

STA= 982. 994. 1008. 1009. 1010. 1011. 1013. 1019. 

PER Q= 12.5 72.0 2.9 2.9 2.5 4.0 3.2 
AREA. 34.7 75.3 5.2 5.2 4.9 8.6 12.1 
VEL= 4.9 12.9 7.6 7.6 6.8 6.4 3.5 

DEPTH= 2.8 5.4 5.2 5.2 4.9 4.3 1.9 

3301 HV CHANGED MORE THAN HVlNS 

FLOU DISTRIBUTION FOR SECNO= 1.49 CUSEL= 2207.64 

STA= 942. 950. 965. 984. 1000. 1010. 1016. 1019. 
PER Q= 1.9 15.2 26.6 42.1 11.0 3.0 .3 
AREA- 9.3 41.8 64.3 58.2 29.4 11.0 1.9 

VEL- 2.7 4.9 5.6 9.8 5.1 3.7 1.8 
DEPTH= 1.2 2.8 3.4 3.6 2.9 1 .8 .7 

'SECNO 1.579 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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ECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
'PCH PRO8 ALOB ACH AROB VOL T UA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNO= 1.58 CUSEL= 2220.69 

STA= 739. 793. 877. 899. 914. 928. 991. 1005. 1091. 1135. 
PER P= 2.5 12.6 3.3 2.3 2.1 21.9 14.8 36.6 3.8 

AREA- 18.6 58.2 15.2 10.4 9.7 72.0 23.0 111.1 21.9 

VEL= 1.9 2.9 2.9 2.9 2.9 4.1 8.7 4.5 2.4 

DEPTH= .3 .7 .7 .7 .7 1.1 1.6 1.3 .5 

*SECNO 1.680 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ALL DISCHARGES UERE DETERMINED BY USING RATIO OF 
CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1.680 1.40 2233.50 2233.50 2233.50 2233.97 .47 8.68 .03 2232.10 
132.0 618.7 175.6 337.8 132.3 e .33 

19.7 77.2 45.7 24.5 2232.10 
4.67 8.93 4.38 .050 .030 ,050 .OOO 2232.10 866.93 

.020686 395. 530. 590. 0 12 0 .OO 248.90 1115.83 

FLOU DISTRIBUTION FOR SECNO= 1.68 CUSEL= 2233.50 

STA= 867. 906. 982. 993. 1007. 1044. 1049. 1055. 1061. 1065. 1076. 1107. 1116. 

PER 0- 5.5 41.9 7.3 15.5 24.6 1.6 .4 .5 .4 .3 1.6 .5 
AREA= 21.6 95.3 15.4 19.7 51.9 4.5 2.1 2.4 1.8 2.2 9.4 2.7 
VEL= 2.9 5.0 5.4 8.9 5.4 3.9 2.1 2.3 2.5 1.5 1.9 1.9 

DEPTH= .6 1.3 1.4 1.4 1.4 .9 .4 .4 .5 .2 .3 .3 

'SECNO 1.769 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ALL DISCHARGES UERE DETERMINED BY USING RATIO OF 
CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 



ECNO DEPTH CUSEL CRlUS USELK EG .l OLOB 
HV HL OLOSS L-BANK ELEV 

PCH OROB ALOB ACH AROB VOL T UA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICON1 CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= 1.77 CUSEL= 2248.27 

STAS 959. 972. 988. 994. 1002. 1002. 1006. 
PER P= 13.3 35.7 13.4 34.4 .8 2.3 
AREA- 21.1 41.0 15.4 22.2 1.0 4.9 
VEL- 4.7 6.5 6.5 11.6 5.9 3.6 

DEPTH* 1.6 2.6 2.6 2.9 2.5 1.2 

'SECNO 1.826 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.826 1.78 2254.08 2254.08 2254.08 2254.66 .58 3.88 .05 2252.60 
744.0 342.1 307.2 94.7 81.0 37.4 27.1 48.4 26.6 2252.60 

FLMI DISTRIBUTION FOR SECNO= 1.83 CUSEL= 2254.08 

STA= 917. 944. 968. 985. 1008. 1017. 1034. 1039. 
PER P= 7.6 22.0 16.4 41.3 6.5 5.9 .3 
AREA= 19.6 35.4 26.0 37.4 11.6 14.1 1.4 
VEL- 2.9 4.6 4.7 8.2 4.2 3.1 1.5 

DEPTH= .7 1.5 1.5 1.6 1.3 .8 .3 

"SECNO 1.886 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 ,886 2.62 2262.92 2262.92 2262.92 2263.67 .75 4.28 .05 2261.10 
744.0 338.6 383.7 21.8 81.1 43.5 7.5 49.5 27.5 2261.10 

.37 4.17 8.83 2.89 .050 ,030 .050 .OOO 2260.30 923.15 
.011072 370. 320. 300. 0 14 0 .OO 88.75 1011.91 

PAGE 20 



ECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLW DISTRIBUTION FOR SECNO= 1.89 CWSEL= 2262.92 

STA= 923. 928. 945. 958. 984. 1004. 1012. 
PER Q= .O 5.1 12.2 28.2 51.6 2.9 

AREA= .3 13.9 21.0 45.9 43.5 7.5 

VEL= .5 2.7 4.3 4.6 8.8 2.9 

DEPTH= .1 .8 1.6 1.8 2.2 .9 

"SECNO 1.958 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.958 1.32 2269.72 2269.72 2269.72 2270.32 .60 5.34 .02 2268.40 
744.0 465.3 253.2 25.6 96.9 30.3 6.6 50.6 28.3 2268.40 

.39 4.80 8.35 3.87 ,050 .030 .050 .OOO 2268.40 906.62 
.019656 360. 380. 380. 0 8 0 .OO 111.40 1018.03 

FLW DISTRIBUTION FOR SECNO= 1.96 CUSEL= 2269.72 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.053 3.81 2283.21 2283.21 2283.21 2284.87 1.67 6.39 .32 2279.50 
744.0 80.9 591.9 71.3 15.9 52.4 13.1 51.8 29.1 2279.70 

.40 5.09 11.30 5.43 .050 .030 ,050 .OOO 2279.40 984.13 
.OD8981 500. 500. 500. 0 20 0 .OO 25.73 1009.86 

FLMI DISTRIBUTION FOR SECNO= 2.05 CUSEL- 2283.21 

STA= 984. 988. 991. 1005. 1008. 1009. 1010. 
PER a= 2.5 8.4 79.6 7.6 1.8 .2 

AREA. 5.8 10.1 52.4 9.5 2.6 1.0 
VEL= 3.2 6.2 11.3 6.0 5.1 1.5 

DEPTH= 1.5 3.4 3.7 3.2 2.6 1.2 
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• R I G H T  BANK OVER:FLM) WEIR BETWEEN SECTIONS 0.335 S 0.392 

AS0 OCOMP ERRAC TASQ TCQ TABER NITER DSUS USVS DSSNO USSNO 

1506.37 1506.33 .OO 1506.37 1506.33 .OO 5 2073.292 2081.921 .335 .392 



FLWOUAY DETERMINATION 

1.0 F T  TARGET IN'CREASE 

73 WASH AA: POUOER HOUSE WASH 

J 1  ICHECK I N 0  N I N V  l D l R  STRT METRIC HVINS 0 WSEL F a  

3 2043.57 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 
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CNO DEPTH CUSEL CRlUS USELK EG @ QLOB 

HV HL OLOSS L-BANK ELEV 

RCH 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  IOC ICONT CORAR TOPUIO ENOST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

CCHV- . l o 0  CEHV= .300 

*SECNO .038 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 950.0  1100.0 TYPE- 1 TARGET= 150.000 

CONFLUENCE OF UASH AA: POWDER HOUSE UASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UY (HASSAYAHPA RIVER M I L E  51.34) 

VA (HASSAYAMPA RIVER M I L E  51.45) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLWDUAY F L W O  INSURANCE 

STUDY, MARICOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

a SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

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

SPLIT, F L W  OPTION USED FROM XSECT 0.335 TO XSECT 0 . 3 9 2  
TO MDOEL WEIR F L M I  O W N  CONSTELLATION ROAD. THE PROGRAM 

WILL USE THE ENERGY GRADE L I N E  TO DETERMINE OVERFLMI. 

SUSE DETERMINE0 BY SLOPE AREA METHOD 

ET RECORD: STA 1100.  ELIMINATE INEFFECTIVE 

FLOW AREA I N  RIGHT OVERBANK 

MAPPED F L O W P L A I N  TO CUSEL 

CCHV= .600 CEHV= .800 

*SECNO . I 2 3  

7185 MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

PAGE 2 4  



CNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
O C H  PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS= 812.0 1039.0 TYPE= 1 TARGET= 227.000 
ET RECORD: STA 1039. ELIMINATE INEFFECTIVE 

FLW AREA BEHIND RETAINING WALL 

X4 RECORD: MOOEL RETAINING WALL 
IN R I G H T  OVERBANK 

.I23 4.68 2051.98 2051.98 2051.98 2053.26 1.29 1.87 .09 2048.70 

2114.0 558.0 1401.5 154.5 126.5 131.1 30.4 3.2 1.3 2048.70 

.01 4.41 10.69 5.09 ,030 .016 ,030 .OOO 2047.30 922.63 

.002633 470. 450. 450. 0 5 0 .OO 116.35 1038.98 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 

STATIONS= 940.2 1040.0 TYPE= 1 TARGET- 99.800 
ET RECORD: STA 1040. ELIMINATE INEFFECTIVE 

FLOV AREA IN R I G H T  OVERBANK 

MAPPED FLWOPLAIN TO CUSEL 

X4 RECORD: MOOEL RETAINING WALL 
IN R I G H T  OVERBANK 

.165 3.72 2054.72 2054.72 2054.72 2055.34 .62 .68 .07 2052.90 

607.6 54.1 464.6 89.0 12.6 67.4 23.5 4.2 1.8 2053.00 

.02 4.30 6.90 3.79 .030 ,025 .030 .OOO 2051.00 963.60 

.006169 200. 220. 240. 0 14 0 .OO 76.39 1040.00 

*SECNO .221 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 707.0 1020.0 TYPE= 1 TARGET= 313.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA- 2062.80 ELREA= 2057.20 
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ET RECORD: SAT 1020. ELIMINATE INEFFECTIVE 
FLW AREA BEHIND RETAINING UALL 

X4 RECORD: HWEL RETAINING UALL 
IN R I G H T  OVERBANK 

.221 2.09 2059.19 2059.19 2059.19 2060.18 .99 2.08 .ll 2062.80 
607.6 .O 579.3 28.4 .O 71.4 5.8 4.8 2.2 2057.20 

.03 .OO 8.12 4.87 .OOO .025 .030 .OOO 2057.10 980.34 
,007878 325. 300. 280. 0 11 0 .OO 39.61 1019.95 

*SECNO .278 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 965.0 1035.0 TYPE- 1 TARGET= 70.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 2069.50 ELREA- 100000.00 
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7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 902.0 1059.0 TYPE= 1 TARGET= 157.000 
ET RECORD: STA 1059. ELIMINATE INEFFECTIVE 

FLW AREA I N  R I G H T  OVERBANK 
.335 3.12 2072.72 2072.72 2072.71 2073.29 .58 1.70 .04 2070.50 

607.6 81.3 429.1 97.2 27.2 61.5 32.1 6.0 3.0 2071.20 
.06 2.99 6.98 3.03 .030 .025 .030 .OOO 2069.60 939.44 

.004407 310. 300. 285. 0 11 0 .OO 108.30 1050.71 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 960.0 1060.0 TYPE= 1 TARGET- 100.000 



ET RECORD: STA 1060. ELIMINATE INEFFECTIVE 
~ L W  AREA I N  R I G H T  OVERBANK 

.392 4.41 2080.41 2080.41 2080.41 2081.92 1.51 
2114.0 111.2 1574.5 428.3 20.8 144.8 70.3 

.07 5.36 10.87 6.09 ,030 ,025 ,030 
.OD4847 280. 300. 310. 0 11 0 

*SECNO .454 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 965.5 1068.5 TYPE= 1 TARGET- 
.454 4.25 2087.45 2087.45 2087.45 2088.73 1.28 

2114.0 502.4 963.6 648.0 66.1 87.8 97.1 
.08 7.60 10.98 6.67 .030 ,025 ,030 

.005067 330. 330. 330. 0 8 0 

*SECNO .545 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.2 1090.7 TYPE= 1 TARGET- 
.545 4.83 2099.53 2099.53 2099.53 2100.72 1.19 

114.0 161.8 875.4 1076.8 
-09 

28.6 77.3 167.1 
5.66 11.33 6.44 .030 ,025 .030 

04450 475. 480. 485. 0 8 0 

CCHV= .lo0 CEHV= .300 
*SECNO .651 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 872.4 1018.0 TYPE= 1 TARGET:: 
.651 4.41 2111.01 2111.01 2111.02 2112.09 1.08 

2114.0 1114.3 798.5 201.2 231.6 66.2 41.5 
.12 4.81 12.06 4.84 .050 ,030 ,050 

.OD8184 560. 560. 540. 0 15 0 

'SECNO ,754 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.9 1093.5 TYPE= 1 TARGET= 
.754 4.34 2123.24 2123.24 2123.23 2124.47 1.23 

2114.0 187.7 732.3 1194.1 33.3 56.4 210.8 
.13 5.64 12.98 5.66 .050 .030 .050 
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CNO DEPTH CVSEL CRIVS USELK EG 
QLOB 

HV HL OLOSS L-BANK ELEV 
bCH QROB ALOE ACH AROB VOL TVA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUlD ENDST 

*SECNO .848 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 892.8 1055.6 TYPE= 1 TARGET= 162.840 
,848 3.27 2132.67 2132.67 2132.67 2133.62 .95 6.36 .03 2130.60 

2114.0 1387.5 549.5 177.0 212.5 49.9 36.6 23.1 10.3 2130.40 
.15 6.53 11.00 4.84 .050 .030 .050 .OOO 2129.40 892.76 

.017546 495. 500. 500. 0 19 0 .OO 162.82 1055.58 

*SECNO ,943 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 891.6 1043.1 TYPE- 1 TARGET- 151.510 
Q = 1476 c f s  FROM HEC-1 MODEL (SAA5) 

.943 2.08 2144.88 2144.88 2144.88 2145.65 .77 8.86 .02 2142.80 
1476.0 805.8 405.0 265.3 144.4 39.4 56.9 26.4 12.2 2142.90 

*SECNO 1.038 
7185 MlN lMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 977.3 1097.0 TYPE= 1 TARGET= 119.720 
1.038 2.92 2157.42 2157.42 2157.42 2158.34 .92 7.29 .04 2155.00 

1476.0 24.7 495.2 956.1 6.8 45.6 174.6 29.1 13.7 2155.00 
.19 3.65 10.85 5.48 .050 .030 .050 .DO0 2154.50 977.29 

,013083 490. 500. 510. 0 11 0 .OO 119.72 1097.01 

*SECNO 1 .I59 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 926.8 1010.5 TYPE= 1 TARGET= 83.670 
1.159 3.31 2170.41 2170.41 2170.41 2171.55 1.13 10.58 .06 2168.60 

1476.0 1174.3 297.7 4.0 149.8 27.2 1.3 32.0 15.2 2168.60 
.21 7.84 10.94 3.02 .050 .030 .050 .OOO 2167.10 926.78 

.022070 640. 640. 620. 0 8 0 .OO 83.67 1010.45 



CNO DEPTH CUSEL C R l W S  USELK EG 
.LOB 

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

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

*SECNO 1.227 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 934.7 1015.4 TYPE- 1 TARGET= 80.760 
1.227 3.07 2179.27 2179.27 2179.27 2180.48 1.21 5.11 .02 2176.20 

1476.0 641.6 692.7 141.6 106.8 61.3 27.5 33.4 15.8 2176.20 
.22 6.01 11.29 5.15 .050 .030 .050 .OOO 2176.20 934.67 

.011660 310. 360. 310. 0 11 0 .OO 80.76 1015.43 

*SECNO 1.324 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.2 1094.2 TYPE- 1 TARGET: 109.040 
1.324 3.32 2188.52 2188.52 2188.52 2189.52 1.00 5.26 .02 2185.50 

1476.0 144.2 717.8 613.8 26.3 68.8 137.9 35.8 16.9 2185.50 
.24 5.49 10.44 4.45 .050 .030 .050 .OOO 2185.20 985.17 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.5 1068.8 TYPE= 1 TARGET= 92.240 
ALL DISCHARGES WERE OETERMINED BY USING RATIO OF 

CONTRlBUTlNG AREAS TO ENTIRE SUBBASIN (SAA5) 
1.390 3.49 2196.59 2196.59 2196.59 2197.69 1.10 3.05 .03 2193.10 

1354.0 226.8 793.6 333.6 45.9 76.8 80.2 37.5 17.7 2193.10 
.25 4.94 10.34 4.16 .050 .030 .050 .OOO 2193.10 976.54 

.008225 350. 350. 330. 0 8 0 .OO 92.24 1068.78 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 981.8 1019.2 TYPE= 1 TARGET= 37.490 
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DEPTH CUSEL CRlUS USELK EG acNO QLOB 
HV HL OLOSS L-BANK ELEV 

bCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANCED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 942.3 1018.6 TYPE= 1 TARGET; 76.290 
1.489 3.63 2207.63 2207.19 2207.63 2208.48 . 86 1.69 .ll 2204.00 

1354.0 591.3 570.0 192.7 115.1 58.1 42.1 39.6 18.4 2204.00 
.27 5.14 9.82 4.57 .050 ,030 .050 .DO0 2204.00 942.37 

.DO7048 230. 240. 240. 3 11 0 .OO 76.25 1018.62 

MINIMUM SPECIFIC ENERGY 
RlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 739.3 1135.0 TYPE= 1 TARGET= 395.700 
1.579 1.'67 2220.67 2220.67 2220.67 2221.05 .37 5.02 .05 2219.10 

1354.0 601.2 203.0 549.8 179.4 22.7 130.6 42.6 21.0 2219.10 
.30 3.35 8.93 4.21 .050 ,030 .050 .OOO 2219.00 740.76 

.017023 500. 480. 450. 0 15 0 .OO 393.47 1134.23 

'SECNO 1.680 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 866.9 1115.8 TYPE- 1 TARGET- 248.900 
ALL DISCHARGES WERE DETERMINED BY USING RATIO OF 
CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1 .680 1.40 2233.50 2233.50 2233.50 2233.97 .47 9.00 .03 2232.10 
1132.0 618.7 175.7 337.6 132.1 19.6 77.0 45.7 24.5 2232.10 

.33 4.68 8.95 4.38 .050 .030 ,050 .OOO 2232.10 866.98 
.020776 395. 530. 590. 0 15 0 .OD 248.83 1115.81 
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CNO DEPTH CUSEL CRIUS USELK EG 
.LOB 

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

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

3301 HV CHANGED MORE THAN HVINS 

7185 MlN lMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 958.8 1006.1 TYPE= 1 TARGET= 47.310 
ALL DISCHARGES WERE DETERMINED BY USING RATIO OF 
CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1.769 3.26 2248.26 2248.26 2248.26 2249.34 1.07 8.38 .18 2245.70 
744.0 464.6 256.3 23.1 77.4 22.1 5.8 47.5 26.1 2245.70 

.34 6.00 11.58 3.96 .050 .030 .050 .OOO 2245.00 958.77 
,013578 500. 470. 440. 0 20 0 .OO 47.31 1006.08 

*SECNO 1.826 
7185 MlNlMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

'SECNO 1.886 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 923.2 1011.9 TYPE= 1 TARGET= 88.760 
1.886 2.62 2262.92 2262.92 2262.92 2263.67 .74 4.24 .05 2261.10 
744.0 339.0 383.1 21.9 81.6 43.6 7.6 49.5 27.5 2261.10 

.37 4.15 8.79 2.88 .050 .030 .050 .OOO 2260.30 923.15 
.010911 370. 320. 300. 0 14 0 .OO 88.76 1011.91 

*SECNO 1.958 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 906.6 1018.0 TYPE= 1 TARGET= 111.410 



ECNO DEPTH CVSEL CRIVS USELK EG @! QLOB 

HV HL OLOSS L-BANK ELEV 
OCH QROB ALOE ACH AROB VOL T VA R-BANK ELEV 

TIME VLOB VCH VRDB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPVID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.1 1009.9 TYPE- 1 TARGET= 25.730 

2.053 3.81 2283.21 2283.21 2283.22 2284.87 1.66 6.35 .32 2279.50 

744.0 80.9 591.8 71.3 15.9 52.5 13.1 51.8 29.1 2279.70 

.LO 5.08 11.28 5.42 .050 .030 .050 .OOO 2279.40 984.13 

.OD8919 500. 500. 500. 0 20 0 .OO 25.73 1009.86 
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a R I G H T  BANK O V E R ~ F L O U  WEIR  BETWEEN S E C T I O N S  0.335 .% 0.392 

ASQ QCOMP ERRAC TASQ TCQ TABER N I T E R  DSWS USWS DSSNO USSNO 

1506.37 1506.33 .OO 1506.37 1506.33 .OO 5 2073.292 2081.921 .335 .392 



17AUG92 14:22:19  PAGE 3 4  

T H I S  RUN EXECUTED 17AUG92 1 4 : 2 3 : 2 5  
*****t.**********t*t*t*************t* 

HEC-2 WATER SURFACE PROFILES 

Version 4 . 6 . 2 ;  Hay 1 9 9 1  
..................................... 

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

WASH AA: POWER HOUSE UA 

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

SECNO XLCH ELTRD ELLC E L M I N  Q CWSEL CRIWS EG lO*KS VC H AREA .01K 



'AGE 35 

SECNO XLCH ELTRO ELLC ELMIN 0 CUSEL CRlUS EG 1 O'KS VCH 

.848 500.00 .OO .OO 2129.40 2114.00 2132.67 2132.67 2133.62 175.18 11.00 

AREA .01K 



SECNO Q CUSEL D l F U S P  D I F U S X  OIFKUS TOPUlO XLCH 
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SECNO a CUSEL OIFWSP OIFUSX OIFKWS TOPUID XLCH 

1.324 1476.00 2188.52 .OO 9.26 .OO 109.05 510.00 
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e 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .038 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= . 0 3 8  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .I23 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .123 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .123 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

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

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

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

CAUTION SECNO- . I 6 5  PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- . I 6 5  PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

CAUTION SECNO= .221 PROFILE- 1 CRITICAL DEPTH ASSUMED 

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

CAUTION SECNO= . 2 2 1  PROFILE* 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .221 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 2 7 8  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- . 2 7 8  PROFILE. 1 M l N i M U n  S P E C I F I C  ENERGY 

.278 PROFILE= 2 CRITICAL DEPTH ASSUMED 

SECNO= , 2 7 8  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .335 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .335 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .335 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .335 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTlON SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- e SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

. 3 9 2  PROFILE- 1 C R l T l C A L  DEPTH ASSUMED 

.392 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

. 3 9 2  PROFILE? 2 CRITICAL DEPTH ASSUMED 

.392 PROFILE; 2 MINIMUM SPECIFIC ENERGY 

.454 PROFILE= 1 CRITICAL DEPTH ASSUMED 

. 4 5 4  PROFILE. 1 MlNlMUM SPECIFIC ENERGY 

.454 PROFILE= 2 CRITICAL OEPTH ASSUMED 

.454 PROFILE; 2 MlNlMUM S P E C I F I C  ENERGY 

.545 PROFILE- 1 CRITICAL DEPTH ASSUMEO 

.545 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

.545 PROFILE- 2 CRITICAL DEPTH ASSUMEO 

.545 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

. 6 5 1  PROFILE- 1 C R I T I C A L  DEPTH ASSUMEO 

.651 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

, 6 5 1  PROFILE= 2 CRITICAL OEPTH ASSUMEO 

.651 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

.754 PROFILE= 1 CRITICAL DEPTH ASSUMEO 

. 7 5 4  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.754 PROFILE- 2 CRITICAL DEPTH ASSUMEO 



N SECNO= .754  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .848 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- , 8 4 8  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .848 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 8 4 8  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 9 4 3  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 9 4 3  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- . 9 4 3  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 9 4 3  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 0 3 8  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 . 0 3 8  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 0 3 8  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.038 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.159 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.159 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.159 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.159 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .227  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .227  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

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

1.227 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

1.324 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOZ , 1 .324  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.324 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.324 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .390  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .390  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 . 3 9 0  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.390 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.443 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.443 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 . 4 4 3  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 4 4 3  PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 5 7 9  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .579  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .579  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .579  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.680 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 . 6 8 0  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .680  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .680  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO- 1.769 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

PACE 3 9  



N SECNO= 1.769 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

ON SECNO= e 1.769 PROFILE- 2 MlN lMuM S P E c l F l c  ENERGY 

CAUTION SECNO; 1 .826  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= 1.826 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 1 .826  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.886 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.886 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 . 8 8 6  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.886 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .958  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .958  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.958 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.958 PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOZ 2 . 0 5 3  PROFILE; 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO: 2 .053  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2 .053  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 .053  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

PAGE 4 0  



a 
FLOOOUAY DATA, WASH AA: POUDER H W S E  UA 

PROFlLE NO. 2 

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

STATION U l O T H  SECTlON MEAN WITH U l T H W T  DIFFERENCE 

AREA VELOCITY FLWDUAY FLWOUAY 
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WASH A A :  POWDER HOUSE WA 
C r o s s . - s e c t i o n  .O38 

D i s t a n c e  



WASH A A :  POWDER HOUSE WA 
C r o s s - s e c t i o n  . 123 

800 900 1000 1100 1200 1300 1400 1500 1600 

Distance 



W A S H  A A :  P O W D E R  H O U S E  WA 
Cross.-section . 165 

2050 1 1 1 1 1  4 . -  l . l l l l l l . l  1 1  / 1 1 1 1 1 1 . 1 1 1 3 1  

900 1000 1100 1200 1300 1400 1500 1600 1700 

D i s t a n c e  



WASH A A :  POWDER HOUSE WA 
C r o s s . - s e c t i o n  .221 

D i s t a n c e  



W A S H  A A :  P O W D E R  HOUSE WA 
C r o s s . - s e c t  i o n  . 278 

-. 030 - 02- 0 3 0  - 

D i s t a n c e  



W A S H  A A :  P O W D E R  HOUSE WA 
Cross.-section . 335 

2 1  10- 

2100-  

C 
0 
-rl 

-rJ 
a 2090- 
> 
(11 
r( 

W 

2080- 

2070- 

2 0 6 0 - ,  
900 

2120 -6 .030~& ,4  . 0 30 
(U 
0 

1 

V 

, .  7 ,  . .  , .  , . , , . , , , , , , , , , . , , , . . , , , , , , a , , 3 ,  

1000 1100 1200 1300 1400 1500 1600 1700 

D i s t a n c e  



W A S H '  A A :  P O W D E R  H O U S E  WA 
Cross.-sect ion .392 

2 0 7 5 4 .  , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
950 1000 1050 1100 1150 1200 1250 1300 1350 

D i s t a n c e  



W A S H  A A :  P O W D E R  HOUSE WA 
Cross-section . 454  

D i s t a n c e  



W A S H  A A :  P O W D E R  HOUSE WA 
Cross.-section .545 

20904 , . . , . , a , , , , , , , , , , , , , , 
950 1000 1050 1100 1150 1200 1250 

1 1 1 . - , . 3 1 . ,  

1300 1350 

D i s t a n c e  



2 1 0 5 j . .  . . , . . .  3 , . . , . , , . . . , . . . . , . . . . , . . , . , . . . . ,  

850 900 950 1000 1050 1100 1150 1200 1250 

Distance 

WASH A A :  POWDER HOUSE WA 
Cross-section .651 

2135--. 050- Q05CP 

2130- 

0 
m 
0 



W A S H  A A :  P O W D E R  H O U S E  WA 
C r o s s . - s e c t  i o n  .754 

D i s t a n c e  



WASH A A :  P O W D E R  H O U S E  WA 
Cross.-section . 848 

21551 -.050- 
0 -. 050- 
m 

C 
0 

i .d 

cr 
2140- 

> 
a, 
rl 

W 

2135- 

2130-  

2 1 2 5 s .  
850 

z 7  . .  . . , . , . . , . . .  . . . . . . . . . . . . . . . . . . . . . .  
900 950 1000 1050 1100 1150 1200 1250 

D i s t a n c e  



WASH A A :  POWDER HOUSE WA 
C r o s s - - s e c t i o n  .943 

D i s t a n c e  



W A S H  A A :  P O W D E R  H O U S E  WA 
Cross-section 1 . 0 3 8  

6-. 050-. 0 3 0 ~ 3  .050'  - 

960 980 1000 1020 1040 1060 1080 1100 1120 

Distance 



W A S H  A A :  P O W D E R  H O U S E  WA 
C r o s s - s e c t  i o n  1.  159 

-=2 ,050'  - 4 030- 0 5 0  -' 

D i s t a n c e  



W A S H  A A :  P O W D E R  H O U S E  WA 
C r o s s - s e c t i o n  1 . 227  

22051 -2 .050 -. 030-. 050-. 

900 920 940 960 980 1000 1020 1040 1060 

D i s t a n c e  



W A S H  A A :  P O W D E R  H O U S E  WA 
Cross-section 1 . 3 2 4  

2215] -050-. 030 5 . 0 5 0  3 

I) D i s t a n c e  



WASH A A :  POWDER HOUSE WA 
C r o s s - s e c t i o n  1 . 3 9 0  

D i s t a n c e  



W A S H  A A :  P O W D E R  H O U S E  WA 
C r o s s ~ s e c t i o n  1.443 

Distance 



W A S H  A A :  POWDER H O U S E  WA 
C r o s s ~ s e c t i o n  1 . 4 8 9  

2230\ 

-=J .050 3 . 0 3 0 ~ . 0 5 0 - - - a  

Distance 



W A S H  A A :  P O W D E R  H O U S E  WA 
Cross-section 1 .579  

22451 . 0 5 0  -- .'O 50 ---- 
0 
m 

D i s t a n c e  



W A S H  A A :  P O W D E R  H O U S E  WA 
Cross-section 1 . 6 8 0  

2 2 3 0 - - r s ~ ~ ~ 5 - ~ ~ - ~ 3 ~ ~ ~ ~ ~ 7 i ~ ~ m s ~ b ~ ~ ~ ~ 7 7 ~ ~ ~ ~ ~ ~ 7 ~  
600 700 800 900 1000 1100 1200 1300 

C 
0 
. r l  

I +' 
a 2245- i 

D i s t a n c e  

I > 
Q) 

r l  

W 

2240- 

2235- 

500 



W A S H  A A :  P O W D E R  H O U S E  WA 
Cross-section 1 . 7 6 9  

-. 050 '-3 030'- = .050- 

Distance 



W A S H  A A :  P O W D E R  HOUSE WA 
C r o s s ~ s e c t i o n  1 . 8 2 6  

0 

2275- 

2270- 

c 
0 
.rl 

0 
2265- 

> 
(1, 
rl 

W 

2260- 

2255- 

2 2 5 0 . .  9 . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
800 850 900 950 1000 1050 1100 1150 1200 I 

D i s t a n c e  



D i s t a n c e  

W A S H  A A :  P O W D E R  HOUSE WA 
Cross-section 1.886 

2290 - -=2 

2285- 

.050 3 
0 0 
m m 
0 0 



W A S H  A A :  POWDER H O U S E  WA 
Cross-section 1.958 

22951 -. 050- 4 . 0 5 0 -  
0 
m 

2 2 6 5 - ,  - ,  7 , .  , - . .  7 1 .  

850 900 950 1000 1050 1100 1150 1200 1250 

D i s t a n c e  



W A S H  A A :  P O W D E R  HOUSE WA 
Cross-section 2 . 0 5 3  

-2 ' .050  ' - - 0 3 0  -. 050 ----4 - A 

I D i s t a n c e  



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

* HEC-2 VATER SURFACE PROFILES " 
* * 

ersion 4.6.2; May 1991 

C 
* 
" 

DATE 17AUG92 TIME 16:28:32 * 
............................................. 
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THIS RUN EXECUTED 17AUG92 16:28:32 
..................................... 

HEC-2 UATER SURFACE PROFILES 

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

11 WICKENBURG ADMS - CONTRACT FCD 89-79  
72 BLACK S VEATCH PN 17676 COE & VAN LOD JN 1197-02 
13  WASH AA: CONSTELLATION RD. (FILE CONSTRD.DAT) 

J1 ]CHECK INQ NINV lD lR  STRT METRIC HVINS Q WSEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

J3 VARIABLE COOES FOR SUMMARY PRINTWl 

ET 9.1 9.1 
CONFLUENCE OF WASH AA: POWDER HWSE WASH 
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UY (HASSAYAMPA RIVER MILE 51.34) 
VA (HASSAYAMPA RIVER MILE 51.45) 

CROSS-SECTION DESIGNATION FROM: 
HASSAYAMPA RIVER FLOODWAY 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 TAKEN FROM FILE WASHAA.DAT (POWDER HWSE WASH) 

Q = 2114 c f s  DISCHARGE FROM HEC-1 MODEL (CAA17) 

ET RECORD: STA 1100. ELIMINATE INEFFECTIVE 
FLOY AREA I N  RIGHT OVERBANK 

MAPPED FLOODPLAIN TO CWSEL 

95 991.0 1010.0 0 0 0 

050.4 950.0 2048.7 960.0 2044.5 969.5 2040.3 979.0 2039.4 984.0 
039.0 e0'038 991.0 2039.0 1000.0 2039.2 1010.0 2040.0 1012.0 2041.2 1014.0 

GR 2041.3 1021.0 2041.7 1032.7 2042.0 1044.3 2042.4 1056.0 2041.9 1064.5 

GR 2041.5 1073.0 2040.5 1076.0 2040.4 1079.0 2040.6 1085.0 2042.3 1093.0 

GR 2042.4 1103.8 2042.5 1114.6 2042.7 1125.4 2042.8 1136.2 2042.9 1147.0 





PAGE 2 

ET RECORD: STA 1 0 3 9 .  ELIMINATE INEFFECTIVE 
FLOU AREA BEHIND RETAINING WALL 

X4 RECORD: MOOEL RETAINING WALL I N  RIGHT OVERBANK 

NC 0 . 0 3 0  0 . 0 3 0  0 . 0 1 6  0 . 1  0 . 3  

PT 2 1 5 0 6 . 3 7  1 5 0 6 . 3 7  

ET 9 . 1  9 . 1  
DISCHARGE DETERMINED FROM S P L I T  FLDV CALCULATIONS 
F I L E  UASHAA.DAT (POWDER HCUSE WASH MAIN CHANNEL) 
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@ ET RECORD: STA 1240.  ELIMINATE INEFFECTIVE 

FLOU AREA I N  RIGHT OVERBANK 

X4 RECORD: MCXJEL RETAINING WALL I N  RIGHT OVERBANK 

MAPPED F L W O P L A I N  TO CWSEL 

HYDRAULIC CONTROL L l N E  @ STA 1201.2 

ET 5.1 9.1 1021. 1420.  
E T  RECORD: STA 1021. ELIMINATE INEFFECTIVE 

FLOU AREA BEHIND RETAINING WALL 

X4 RECORD: MODEL RETAINING WALL I N  LEFT OVERBANK 

HYDRAULIC CONTROL L l N E  @ STA 1090.0 

ADDED STA 1080.0 TO DEFINE HYDRAULIC CONTROL L l N E  
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1068.08 1140. 

HYDRAULIC CONTROL L I N E  @ STA 1100.0 
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DEPTH CUSEL CRIWS WSELK EG * .LOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE A C H  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 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV- .lo0 CEHV= .300 
'SECNO .038 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 950.0 1100.0 TYPE= 1 TARGET= 150.000 
CONFLUENCE OF WASH AA: POWDER HWSE UASH 
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UY (HASSAYAMPA RIVER MlLE 51.34) 
VA (HASSAYAMPA RIVER MlLE 51.45) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RlVER FLWWAY 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 TAKEN FROM FILE UASHAA.DAT (POKIER HWSE UASH) 

Q = 2114 C f s  DISCHARGE FROH HEC-1 MOOEL (CAA17) 

ET RECORD: STA 1100. ELIMINATE INEFFECTIVE 
FLW AREA I N  R I G H T  OVERBANK 

MAPPED FLOODPLAIN TO CWSEL 
.038 4.57 2043.57 2043.57 .DO 2044.75 1.18 .OO .OO 2039.00 

2114.0 361.8 998.0 754.2 61.4 85.9 179.7 .O .O 2039.20 
.OO 5.90 11.62 4.20 .050 ,030 ,050 .000 2039.00 971.59 

.OD7358 0. 0. 0. 0 4 0 .OO 128.40 1100.00 

FLOW DISTRIBUTION FOR SECNO= .04 CWSEL- 2043.57 

STA= 972. 984. 991. 1010. 1014. 1021. 1033. 1044. 1065. 1076. 1085. 1093. 1100. 
PER Q= 7.3 9.9 47.2 3.6 3.4 4.8 3.5 4.2 4.6 7.1 3.3 1.1 
AREA= 30.7 30.6 85.9 13.9 16.3 24.3 20.0 28.2 23.6 27.8 17.0 8.7 
VEL- 5.0 6.8 11.6 5.5 4.5 4.1 3.7 3.2 4.1 5.4 4.2 2.6 

DEPTH= 2.5 4.4 4.5 3.5 2.3 2.1 1.7 1.4 2.1 3.1 2.1 1.2 



DEPTH CWSEL CRlWS WSELK EG mc0 0.00 

HV HL OLOSS L-BANK ELEV 

bCH PRO6 ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC lCONT CORAR TOPWID ENOST 

CCHV= .600 CEHV- .800 

'SECNO . I 2 3  
7185 MlNlMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 812.0  1039.0 TYPE= 1 TARGET= 227.000 

ET RECORD: STA 1039. ELIMINATE lNEFFECT1VE 

F L W  AREA BEHIND RETAINING UALL 

X4 RECORD: MODEL RETAINING WALL I N  RIGHT OVERBANK 

FLOW DlSTRiBUTlON FOR SECNO- .12  CWSEL= 2 0 5 1 . 9 8  

CCHV= . I 0 0  CEHV- .300 

*SECNO . I 6 1  

7185 MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 1170.2 1240.0 TYPE= 1 TARGET= 69.800 

DISCHARGE DETERMINED FROM S P L I T  F L W  CALCULATIONS 

F I L E  UASHAA.DAT (POVDER H W S E  WASH MAIN CHANNEL) 

ET RECORD: STA 1240.  ELIMINATE INEFFECTIVE 

F L W  AREA I N  RIGHT OVERBANK 

X4 RECORD: MODEL RETAINING WALL I N  RlGHT OVERBANK 

MAPPED FLCCOPLAIN TO CWSEl 
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HYDRAULIC CONTROL LINE @ STA 1201.2 

.I61 3.84 2054.84 2054.84 .OO 2056.36 1.53 .SO .07 2051.00 

FLOV DISTRIBUTION FOR SECNO= .16 CUSEL= 2054.84 

STA= 1177. 1182. 1186. 1190. 1193. 1199. 1233. 1239. 1240. 
PER Q= .I .4 .8 1.5 5.8 85.6 5.6 .2 
AREA= 1.4 2.9 4.3 6.4 17.9 121.8 17.3 2.1 
VEL= 1.1 2.0 2.7 3.6 4.9 10.6 4.9 1.7 

DEPTH= .3 .7 1.2 1 .8 3.0 3.6 2.9 2.6 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 1021.0 1420.0 TYPE- 1 TARGET= 399.000 
ET RECORD: STA 1021. ELIMINATE INEFFECTIVE 

FLGU AREA BEHIND RETAINING MALL 

X4 RECORD: MWEL RETAINING UALL IN LEFT OVERBANK 

HYDRAULIC CONTROL LINE @ STA 1090.0 

FLOW DlSTRlBUTlON FOR SECNO= .19 CUSEL= 2058.26 

STA= 1023. 1024. 1032. 1058. 1061. 1108. 1118. 1124. 1136. 1153. 
PER Q= .1 2.3 12.5 2.3 72.3 7.7 I .9 .8 .3 
AREA= .6 10.9 48.3 7.4 120.2 24.6 8.8 6.7 4.0 
VEL= 1.3 3.2 3.9 4.7 9.1 4.7 3.2 1 .8 1.0 

DEPTH= .6 1.4 1.9 2.5 2.6 2.5 1.5 .6 .2 

*SECNO .252 
7185 MINIMUM SPECIFIC ENERGY 



CNO DEPTH CUSEL CRlUS USELK EG 8 OLOB 
HV HL OLOSS L-BANK ELEV 

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

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

3720 CRITICAL DEPTH ASSUMED 

ADDED STA 1080.0 TO DEFINE HYDRAULIC CONTROL LlNE 

FLOW DISTRIBUTION FOR SECNO- .25 CUSEL= 2066.41 

STA= 1050. 1062. 1098. 1115. 1135. 1173. 1185. 
PER O= 3.3 59.4 11.4 9.6 15.0 1.3 

AREA= 15.7 93.5 37.5 36.1 61.1 8.9 

VEL= 3.2 9.6 4.6 4.0 3.7 2.2 
DEPTH= 1.3 2.6 2.2 1.8 1.6 .8  

SPECIFIC ENERGY 
RITICAL DEPTH ASSUMED 

HYDRAULIC CONTROL LlNE @ STA 1100.0 

FLOW DISTRIBUTION FOR SECNO- .31 CWSEL= 2074.11 

STA= 1068. 1078. 1113. 1133. 1159. 1170. 
PER O= 3.8 76.2 11.6 8.0 .4 
AREA* 17.4 117.3 44.2 39.3 4.4 

VEL= 3.3 9.8 4.0 3.1 1.3 
DEPTH- 1.8 3.4 2.2 1.5 .4 
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FLOOOUAY DETERMINATION 

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

13 UASH AA: CONSTELLATION RD. 

J1 ICHECK I N 0  N l  NV I D l R  STRT METRIC HVlNS 0 USEL FO 

3 2043.57 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 

15 -1  -1  



CNO DEPTH CUSEL CRlUS USELK EG 

0.0. 

HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

CCHV- . l o 0  CEHVa .300 

'SECNO .038 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 950.0  1100.0 TYPE- 1 TARGET= 150.000 
CONFLUENCE OF UASH AA: POWDER H W S E  WASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UY (HASSAYAMPA RIVER N I L E  51.34) 

VA (HASSAYAMPA RIVER M I L E  51.45) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOODUAY F L W D  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. 

SUSE TAKEN FROM F I L E  UASHAA.DAT (POUDER H W S E  WASH) 

Q = 2 1 1 4  c f s  DISCHARGE FROM HEC-1 M W E L  ( C A A l 7 )  

ET RECORD: STA 1100.  ELIMINATE INEFFECTIVE 

F L W  AREA I N  RIGHT OVERBANK 

MAPPED FLOODPLAIN TO CUSEL 

. 0 3 8  4.57 2043.57  2 0 4 3 . 5 7  2043.57  2044.75 1 .18  .DO .DO 2039.00 
2114.0 361.8 9 9 8 . 0  754.2 61.4 8 5 . 9  179.7 .O .O 2039.20  

.OO 5.90 11.62 4.20 .D50 , 0 3 0  , 0 5 0  .OD0 2039.00  971.59  

.007358 0. 0. 0 .  0 4 0 .OO 128.40 1100.00  

CCHV= . 6 0 0  CEHV= .BOO 

*SECNO . I 2 3  

7 1 8 5  MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

PAGE 1 0  

3 4 7 0  ENCROACHMENT STATIONS- 922.6 1039.0 TYPE: 1 TARGET= 116.370 
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e ET RECORO: STA 1 0 3 9 .  EL IMINATE INEFFECTIVE 

' F L W  AREA BEHIND RETAINING UALL 

X4 RECORO: MODEL RETAINING UALL I N  RIGHT OVERBANK 

CCHV= . 1 0 0 C E H V =  . 3 0 0  

'SECNO .I61 
7 1 8 5  MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRIT ICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 1170.2  1240.0  TYPE- 1 TARGET- 
DISCHARGE DETERMINED FROM S P L I T  F L W  CALCULATIONS 

F I L E  UASHAA.DAT (POWER HOUSE WASH M A I N  CHANNEL) 

ET RECORO: STA 1 2 4 0 .  E L l M l N A T E  INEFFECTIVE 

F L W  AREA I N  RIGHT OVERBANK 

X4 RECORD: MOOEL RETAINING WALL I N  RIGHT OVERBANK 

a MAPPED FLOOOPLAlN TO CUSEL 

HYDRAULIC CONTROL L l N E  @ STA 1201.2  

*SECNO .I91 

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

3 7 2 0  CRIT ICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 1021.0  1118.0  TYPE= 1 TARGET= 

ET RECORD: STA 1 0 2 1 .  EL IMINATE INEFFECTIVE 

F L W  AREA BEHINO RETAINING UALL 

X4 RECORD: MODEL RETAINING UALL I N  LEFT OVERBANK 

HYDRAULIC CONTROL L l N E  @ STA 1090.0  



CNO DEPTH CUSEL C R l U S  USELK EG 

OLOB 

HV H L  OLOSS L -BANK E L E V  

bCH OROB ALOE ACH AROB VOL TVA R-BANK E L E V  

T I M E  VLOB VCH VROB XNL XNCH XNR UTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

*SECNO . 2 5 2  

7 1 8 5  MIN IMUM S P E C I F I C  ENERGY 

3 7 2 0  C R I T I C A L  DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS. 1 0 4 9 . 9  1118.0 TYPE- 1 TARGET= 6 8 . 0 8 0  

ADDED STA 1080.0 TO D E F I N E  HYDRAULIC CONTROL L I N E  

'SECNO . 3 0 5  

7 1 8 5  MIN IMUM S P E C I F I C  ENERGY 

3 7 2 0  C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 1 0 6 8 . 1  1 1 4 0 . 0  TYPE= 1 TARGET= 71.920 

e HYDRAULIC CONTROL L I N E  @ STA 1100.0 
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17AUG92 1 6 : 2 8 : 3 2  PAGE 1 3  

T H I S  RUN EXECUTED 17AUG92 1 6 : 2 8 : 3 8  
..................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4 . 6 . 2 ;  M a y  lWl 
....................................... 

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

WASH AA: CONSTELLATION R 

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

SECNO XLCH ELTRD ELLC E L M I N  Q CVSEL CRlVS EG 1 O'KS VCH AREA .01K 
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SECNO 0 CUSEL DIFUSP DIFUSX DIFKUS TOPWID XLCH 



a 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= , 0 3 8  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= , 0 3 8  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO- . I 2 3  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO. ,123 PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 

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

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

CAUTION SECNO- .I61 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .I61 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .I61 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECN* .191 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .I91 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .I91 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .I91 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

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

CAUTION SECNO= .252  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.252  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

N SECNO- .252  PROFILE= 2 MlN lMUM S P E C I F I C  ENERGY 

PAGE 1 5  

CAUTION SECNO= .305  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .305  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; .305 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .305  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 



a 
FLOOOWAY DATA, WASH AA: CONSTELLATION R 

PROFILE NO. 2 

- - - - - - - FLOODUAY - - - - - - -  WATER SURFACE ELEVATION 

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

AREA VELOCITY FLOODUAY F L W W A Y  
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WASH AA: CONSTELLATION R 
Cross--sect ion .038 

C 
' 

.050 00 
3 

LDm 
00 . . 

2 0 3 5 - / , ,  , - , , ,  5 , , , . . . , , , 9 , , , , , , , , , a , , , , , , , , , , 3  

800 1000 1200 1400 1600 1800 2000 2200 2400 

D i s t a n c e  



W A S H  A A :  C O N S T E L L A T I O N  R 
Cross.-section . 123 

Distance 



WASH A A :  C O N S T E L L A T I O N  R 
C r o s s - s e c t i o n  . 161 



WASH AA: CONSTELLATION R 
C r o s s . - s e c t i o n  . 191 
. 0 3 0  3 

0 0 

D i s t a n c e  



WASH A A :  C O N S T E L L A T I O N  R 
Cross.-section . 252 

20901 -503- 0 I-. 030' 3 



WASH AA: CONSTELLATION R 
C r o s s . - s e c t i o n  . 305 

Distance 



****tt*******t**t********.*t***************** 

* HEC-2 WATER SURFACE PROFILES * 
* 
* Version 4.6.2; Hay 1991 * .. DATE 29JUN92 ' TIME 09:24:22 * 
********t***t*******t*tt**tt**..**********~*** 
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DAVIS, CALIFORNIA 95616-4687 * 
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THIS RUN EXECUTED 29JUN92 09:24:22 
i******tt*********"tt*****.***~~**"** 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2: May 1991 
.................................... 

T1 WICKENBURG ADMS - CONTRACT FCO 89-79  

TZ BLACK & VEATCH PN 17676 COE & VAN LOO JN 1197-02 
73 WASH AA: TRIBUTARIES (FILE AATRIBS.OAT) 

J1 ICHECK IN0 NlNV IDIR STRT METRIC HVlNS Q WSEL FO 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2 1354 1354 

ET 9.1 
STARTING WATER SURFACE ELEVATION TAKEN FRW 

FILE WASHAA.OAT (POWDER HOUSE UASH MAIN CHANNEL) 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 

RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

X1 1.489 11 984 1000 0 0 0 

GR 2220.1 917. 2213.2 933. 2208.7 939. 2205.2 950. 2204.5 

GR 2204.0 984. 2204.0 1000. 2205.4 1010. 2206.2 1016. 2212.2 

GR 2220.0 1046. 
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a ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

XI 1.680 27 993 1007 395 590 530 
GR 2244.3 534. 2236.8 561. 2234.5 593. 2234.7 
GR 2234.1 810. 2233.7 860. 2232.4 906. 2232.1 
GR 2232.1 1000. 2232.1 1007. 2232.1 1044. 2233.1 
GR 2233.0 1061. 2233.1 1065. 2233.5 1076. 2232.9 
GR 2235.2 1134. 2235.3 1140. 2234.8 1149. 2235.3 
GR 2239.4 1208. 2244.1 1231. 

QT 2 74 4 744 
ET 9.1 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATlO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

X1 1.769 11 994 1001.6 500 440 470 
GR 2256.2 956. 2247.6 959. 2245.7 972. 2245.7 
GR 2245.0 1000. 2245.7 1001.6 2245.9 1002. 2248.2 
GR 2256.3 1030. 

SAME SECTION AS 1.579 BUT WITH CHANNEL BANK STATIONS SET AT 
LB = i37i.o .s RB = 1392.0 (HYDRAULIC CONTROL L I N E  a STA 1392) 

ET RECORD: STA 1269. ELIMINATE INEFFECTIVE 
FLGU AREA IN LEFT OVERBANK 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATlO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

35 1371. 1392. 500 440 
228. 2228.4 243. 2225.3 258. 
322.0 2221.0 340. 2221.2 345.9 
560. 2221.2 638. 2220.8 731. 
899. 2220.0 914. 2220.0 928. 
1005. 2219.7 1091. 2221.3 1162. 
1269. 2222.8 1309. 2221.6 1346. 
1400. 2229.3 1415. 2229.3 1427. 
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133 133 
9.1 

A L L  DISCHARGES FOR TRlBUTARlES UERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAAS) 

28 998 1008 600 520 
946. 2260.0 954. 2257.6 958. 
973. 2250.9 976. 2250.7 978. 
985. 2251.6 WO. 2251.9 593. 
1000. 2252.0 1004. 2252.1 1008. 
1017. 2252.5 1023. 2252.6 1028. 
1045. 2260.6 1049. 2264.2 1053. 
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CNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
bCH QROB ALOE ACH AROB VOL 7WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlO ENOST 

CRITICAL DEPTH TO BE CALCULATED A T  ALL CROSS SECTIONS 

0 

CCHV= .I00 CEHV= .300 
*SECNO 1.489 

STARTING WATER SURFACE ELEVATION TAKEN FROM 
FILE WASHAA.DAT (POVOER HOUSE UASH M A I N  CHANNEL) 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
R A T I O  OF CONTRlBUTlNG AREAS TO ENTIRE SUBBASIN (SAA5) 

1.489 3.64 2207.64 2207.19 2207.64 2208.49 .85 .OO .OO 2204.00 
1354.0 591.5 569.5 193.0 115.6 58.2 42.3 .O .O 2204.00 

.OO 5.12 9.78 4.56 .050 ,030 .050 .OOO 2204.00 942.33 
.DO6961 0. 0. 0. 0 10 0 .OO 76.31 1018.64 

FLOU DISTRlBUTlON FOR SECNO- 1.49 CWSEL= 2207.64 

- 
AREA* 9.4 41.8 64.4 58.2 29.4 11.0 1.9 

VEL- 2.7' 4.9 5.6 9.8 5.1 3.7 1 .8 
DEPTH= 1.2 2.8 3.4 3.6 2.9 1.8 .7  

'SECNO 1.579 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.579 1.69 2220.69 2220.69 .OO 2221.05 .36 4.87 .05 2219.10 
1354.0 605.5 200.8 547.8 183.9 23.0 132.9 3.1 2.6 2219.10 

.03 3.29 8.73 4.12 .050 .030 .050 .OD0 2219.00 739.38 
,016054 500. 480. 450. 0 13 0 .OO 395.63 1135.01 

FLOW DISTRIBUTION FOR SECNO: 1.58 CWSEL= 2220.69 

STA= 739. 793. 877. 899. 914. 928. 991. 1005. 1091. 1135. 
PER Q= 2.5 12.6 3.3 2.3 2.1 21.9 14.8 36.7 3.8 
AREA= 18.5 58.1 15.2 10.4 9.7 71.9 23.0 111.1 21.8 
VEL= 1.9 2.9 2.9 2.9 2.9 4.1 8.7 4.5 2.4 

DEPTH= .3 .7 .7 .7 .7 1.1 1.6 1.3 .5 
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CNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
dCH PROB 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 IDC ICONT CORAR TOPWID ENOST 

*SECNO 1.680 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
R A T I O  OF CONTRlBUTlNG AREAS TO ENTIRE SUBBASIN (SAAS) 

1.680 1.40 2233.50 2233.50 .OO 2233.97 .47 8.70 .03 2232.10 

1132.0 618.7 175.7 337.7 132.2 19.6 77.0 6.2 6.1 2232.10 

.06 4.68 8.94 4.38 .050 ,030 .050 .000 2232.10 866.97 

.020761 395. 530. 590. 0 12 0 .OO 248.84 1115.81 

FLOW OlSTRlBUTlON FOR SECNO- 1.68 CWSEL= 2233.50 

STA= 867. 906. 982. 993. 1007. 1044. 1049. 1055. 1061. 1065. 1076. 1107. 1116. 

PER Q= 5.5 41.9 7.3 15.5 24.6 1.6 .4 .5 .4 .3 1.6 .5 

AREA= 21.5 95.2 15.4 19.6 51.9 4.5 2.1 2.4 1.8 2.2 9.4 2.7 

VEL- 2.9 5.0 5.4 8.9 5.4 3.9 2.1 2.3 2.5 1.5 1.9 1.9 

DEPTH= .6 1.3 1.4 1.4 1.4 .9 .4 .4 .5 .2 .3 .3 

7185 MrNInun SPECIFIC ENERGY 

3720 CRlTlCAL OEPTH ASSUMED 
ALL DISCHARGES FOR TRIBUTARIES MERE DETERMINED BY USING 
RATIO OF CONTRlBUTlNG AREAS TO ENTIRE SUBBASIN (SAA5) 

1.769 3.26 2248.26 2248.26 .OO 2249.34 1.07 8.37 .18 2245.70 

744.0 464.6 256.3 23.1 77.4 22.1 5.8 8.0 7.7 2245.70 

.07 6.00 11.57 3.96 .050 .030 .050 .OOO 2245.00 958.77 

.013551 500. 470. 440. 0 20 0 .OO 47.31 1006.08 

FLW DISTRIBUTION FOR SECNO= 1.77 CWSEL= 2248.26 

STA= 959. 972. 988. 994. 1002. 1002. 1006. 
PER Q= 13.3 35.7 13.4 34.4 .8 2.3 

AREA= 21.1 41.0 15.4 22.1 1.0 4.9 

VEL= 4.7 6.5 6.5 11.6 5.9 3.6 

DEPTH- 1.6 2.6 2.6 2.9 2.5 1.2 



DEPTH CWSEL CRlWS WSELK EG ecNO OLOB 

HV HL OLOSS L-BANK ELEV 

QCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  I C O Y T  CORAR TOPUID ENDST 

'SECNO -1.489 
START TRIB COMP 

-1.489 1.489 2207.640 
-1.489 3.64 2207.64 .OO .OD 2208.49 .85 .OO 8.55 2204.00 

1354.0 591.5 569.5 193.0 115.6 58.2 42.3 8.0 7.7 2204.00 

.07 5.12 9.78 4.56 .050 .030 .050 .OOO 2204.00 942.33 

.006961 0. 0. 0. 0 0 0 .OO 76.31 1018.64 

FLOW DISTRIBUTION FOR SECNO= -1.49 CWSEL= 2207.64 

STA= 942. 950. 965. 984. 1000. 1010. 1016. 1019. 

PER O= 1.9 15.2 26.6 42.1 11.0 3.0 .3 

AREA= 9.4 41.8 64.4 58.2 29.4 11.0 1.9 

VEL= 2.7 4.9 5.6 9.8 5.1 3.7 1.8 

DEPTH= 1.2 2.8 3.4 3.6 2.9 1.8 .7 

*SECNO .085 
7185 MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED a NcRoAcHHENT STATIONS= 1269.0 1461.0 TYPE= 1 TARGET- 192.000 - 
SAME SECTION AS 1.579 BUT W I T H  CHANNEL BANK STATIONS SET AT 

LB = '1371.0 8 RE = 1392.0 (HYDRAULIC CONTROL LINE @ STA 1392) 

ET RECORD: STA 1269. ELIMINATE INEFFECTIVE 
FLW AREA IN LEFT OVERBANK 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

.085 3.06 2222.06 2222.06 .OO 2222.53 .47 3.53 .04 2220.90 

222.0 64.9 154.4 2.7 23.5 24.4 1.2 9.5 8.5 2220.90 

.10 2.76 6.34 2.19 .050 ,030 ,050 .OOO 2219.00 1331.79 

.013408 500. 450. 440. 0 11 0 .OO 62.32 1394.11 

FLMI DISTRIBUTION FOR SECNO= .09 CWSEL- 2222.06 

STA= 1332. 1346. 1371. 1392. 1394. 
PER O= 1.9 27.3 69.6 1.2 

AREA= 3.3 20.3 24.4 1.2 

VEL= 1.3 3.0 6.3 2.2 

DEPTH= .2 .8 1.2 .6 
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DEPTH CUSEL CRlUS USELK EG mcN0 QLoB 

HV HL OLOSS L-BANK ELEV 
dCH QROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VL08 VCH VROB XNL XNCH XNR UTN ELHlN SSTA 

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

'SECNO .I89 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

,189 1.51 2236.81 2236.81 .OO 2237.39 .58 7.54 .03 2235.50 

222.0 102.1 112.2 7.7 25.9 14.6 2.7 10.0 9.1 2235.30 

.12 3.94 7.67 2.81 .050 .030 .050 .OOO 2235.30 971.06 

.014472 530. 550. 520. 0 8 0 .OO 37.57 1008.63 

FLW DISTRIBUTION FOR SECNO= .19 CUSEL- 2236.81 

STA= 971. 972. 974. 985. 995. 1005. 1009. 
PER a= .O 1.0 19.6 25.3 50.6 3.5 
AREA= .1 1.0 11.7 13.1 14.6 2.7 

VEL= .8 2.2 3.7 4.3 7.7 2.8 
DEPTH= .1 .5 1.1 1.3 1.5 .8 

*SECNO .297 
7185 MINIMUM SPECIFIC ENERGY 

CRlTlCAL DEPTH ASSUMED 
2.22 2257.52 2257.52 (~(R;F: 11.0 142.0 

.OO 2258.29 .77 6.94 .06 2255.30 
69.0 3.7 17.0 18.0 10.6 9.5 2255.50 

FLOU DISTRIBUTION FOR SECNO= .30 CUSEL= 2257.52 

STA= 988. 990. 992. 1000. 1010. 1014. 
PER Q= .5 4.5 63.9 29.0 2.1 

AREA= .7 2.9 17.0 15.7 2.3 
VEL= 1.5 3.4 8.4 4.1 2.0 

OEPTH- .4 1.5 2.1 1.6 .6 

*SECNO .382 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

.382 3.37 2267.57 2267.57 .OO 2268.77 1.20 5.04 .13 2264.20 
222.0 26.1 83.3 112.6 6.1 6.7 18.9 10.9 9.7 2264.20 

.16 4.27 12.36 5.95 .050 ,030 .050 .OOO 2264.20 995.27 
.012308 445. 445. 445. 0 14 0 .OO 14.36 1009.63 
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CNO DEPTH CUSEL CRlVS USELK EC @ QLOB 
HV HL OLOSS L-BANK ELEV 

PCH 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 I C O N 1  CORAR TOPUID ENDST 

FLW DISTRIBUTlON FOR SECNO= .38 CUSEL= 2267.57 

STA= W5. W7. 9%'. 1001. 1003. 1005. 1006. 1010. 
PER a= 1.3 10.5 37.5 20.7 17.6 6.4 6.0 

AREA= 1.3 4.8 6.7 6.4 5.8 2.5 4.1 

VEL= 2.2 4.8 12.4 7.1 6.7 5.7 3.2 

DEPTH- .7 2.4 3.4 3.2 2.9 2.5 1.1 

*SECNO .490 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.490 2.93 2296.73 2296.73 .OO 2297.58 .64 5.85 .04 2294.90 
222.0 10.0 165.0 47.0 3.9 19.8 13.7 11.4 10.0 2294.40 

.18 2.60 8.33 3.44 .050 ,030 .050 .OOO 2293.80 989.84 

.008692 570. 570. 570. 0 15 0 .OO 23.99 1013.83 

FLOW DISTRlBUTlON FOR SECNO- .49 CUSEL= 2296.73 

'SECNO -1.680 
START TRlB COUP 

-1.680 1.680 2233.503 
-1.680 1.40 2233.50 .OO .OO 2233.97 .47 8.64 -2.95 2232.10 
1132.0 618.7 175.7 337.7 132.2 19.6 77.0 12.9 11.5 2232.10 

.21 4.68 8.94 4.38 .050 ,030 .050 .OOO 2232.10 866.97 
.020761 395. 530. 590. 0 0 0 .OO 248.84 1115.81 

FLW DlSTRIBUTlON FOR SECNO= -1.68 CUSEL- 2233.50 
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STA= 867. 906. 982. 993. 1007. 1044. 1049. 1055. 1061. 1065. 1076. 1107. 1116. 
PER a= 5.5 41.9 7.3 15.5 24.6 1.6 .4 .5 .4 .3 1.6 .5 
AREA= 21.5 95.2 15.4 19.6 51.9 4.5 2.1 2.4 1.8 2.2 9.4 2.7 
VEL- 2.9 5.0 5.4 8.9 5.4 3.9 2.1 2.3 2.5 1.5 1.9 1.9 

DEPTH= .6 1.3 1.4 1.4 1.4 .9 .4 .4 .5 .2 .3 .3 
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CNO DEPTH CWSEL CRlUS USELK EC @ QLOB 
HV HL OLOSS L-BANK ELEV 

~ C H  OROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

*SECNO .I04 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

,104 1.68 2252.38 2252.38 .OO 2252.68 .30 12.16 .02 2252.20 
133.0 116.8 12.2 3.9 25.9 3.4 2.3 14.6 13.5 2252.10 

.25 4.50 3.61 1.72 .050 ,030 ,050 ,000 2250.70 966.59 
,022574 600. 550. 520. 0 8 0 .OO 52.77 1019.36 

FLOW DISTRIBUTION FOR SECNO- .10 CUSEL= 2252.38 

STA= 967. 973. 976. 978. 980. 981. 985. 990. 993. 998. 1008. 1019. 
PER a= 6.5 15.1 14.3 12.7 4.4 14.1 13.5 4.6 2.6 9.2 3.0 
AREA- 2.8 3.8 3.2 3.0 1.2 4.1 4.4 1.9 1.6 3.4 2.3 
VEL= 3.1 5.2 6.0 5.7 4.9 4.5 4.1 3.3 2.1 3.6 1.7 

DEPTH= .4 1.3 1.6 1.5 1.2 1.0 .9 .6 .3 .3 .2 

FLOU DISTRIBUTION FOR SECNO= .20 CUSEL- 2270.02 

STA= 961. 971. 978. 993. 1003. 1008. 1009. 1010. 1011. 

PER Q= 3.8 6.0 26.8 51.0 9.6 1.1 1.1 .5 
AREA= 3.2 3.6 12.1 11.2 4.3 .6 .6 .4 
VEL= 1.6 2.2 3.0 6.1 3.0 2.5 2.5 1.5 

DEPTH= .3 .5 .8 1.1 .8 .6 .6 .3 

*SECNO .294 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.294 .52 2285.92 2285.92 .OD 2286.10 .19 9.39 .02 2285.50 
133.0 103.2 22.7 7.1 35.7 4.2 2.5 15.4 15.0 2285.50 

.32 2.89 5.42 2.82 .050 ,030 ,050 .OOO 2285.40 895.90 
.033161 465. 500. 500. 0 18 0 .OO 115.18 1011.08 
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CNO DEPTH CUSEL CRlUS USELK EG 

QLDB 

HV HL OLOSS L-BANK ELEV 

~ C H  QROB ALOB 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 

FLOW DlSTRIBUTlON FOR SECNO= .29 CUSEL- 2285.92 

STA= 896. 915. 928. 942. 956. 962. 971. 977. 990. 995. 1004. 1009. 1011. 

PER a= 5.2 9.9 8.3 13.2 8.1 10.3 5.7 12.3 4.7 17.1 4.7 .6 

AREA= 3.4 4.8 4.4 5.8 3.1 4.2 2.5 5.4 2.1 4.2 2.1 .4 

VEL= 2.0 2.8 2.5 3.0 3.5 3.3 3.0 3.0 3.0 5.4 3.0 1.9 

DEPTH= .2 .4 .3 .4 .5 .5  .4 .4 .4 .5 .4 .2 



a FLOODUAY D E T E R M I N A T I O N  

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

7 3  WASH AA:  T R I B U T A R I E S  

JI ICHECK INQ NINV IDIR STRT METRIC HVINS a USEL F Q  

3 2207.64 

J2 NPROF I P L O T  P R F V S  XSECV XSECH FN ALLDC I B U  C H N l H  I T R A C E  

15 - 1  -1  
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CNO DEPTH CWSEL CRlWS WSELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 
~ C H  OR08 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  ICON1 CORAR TOPUID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

3470 ENCROACHMENT STATIONS= 942.3 1018.6 TYPE= 1 TARGET= 76.310 
STARTING WATER SURFACE ELEVATION TAKEN FROM 
FILE UASHAA.DAT (POWDER HOUSE UASH MAIN CHANNEL) 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1.489 3.64 2207.64 2207.19 2207.64 2208.49 .85 .OO .OO 2204.00 

1354.0 591.5 569.5 193.0 115.6 58.2 42.3 .O .O 2204.00 
.OO 5.12 9.78 4.56 .050 ,030 .050 .OOO 2204.00 942.33 

.006961 0. 0. 0. 0 10 0 .OO 76.31 1018.64 

C 1.579 
INIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 739.4 1135.0 TYPE= 1 TARGET- 395.630 
1.579 1.67 2220.67 2220.67 2220.69 2221.05 .38 5.03 .05 2219.10 

1354.0 599.3 204.0 550.7 177.5 22.6 129.6 3.0 2.6 2219.10 
.03 3.38 9.01 4.25 .050 .030 .050 .OOO 2219.00 - 741.35 

.017456 500. 480. 450. 0 18 0 .OO 392.53 1133.88 

*SECNO 1.680 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 867.0 1115.8 TYPE= 1 TARGET- 248.840 
ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1.680 1.40 2233.50 2233.50 2233.50 2233.97 .47 9.12 .03 2232.10 
1132.0 618.7 175.6 337.7 132.3 19.7 77.2 6.1 6.1 2232.10 

.05 4.68 8.93 4.38 .050 ,030 .05D .OOO 2232.10 866.97 
.020700 395. 530. 590. 0 15 0 .OO 248.84 1115.81 
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ecNO TIME 

DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

OLO8 QCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN 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 

3470 ENCROACHMENT STATIONS= 958.8 1006.1 TYPE. 1 TARGET= 47.310 
ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY U S I N G  

RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

1.769 3.26 2248.26 2248.26 2248.26 2249.34 1.07 8.35 .18 2245.70 

744.0 464.6 256.3 23.1 77.5 22.1 5.8 7.9 7.7 2245.70 

.07 6.00 11.57 3.96 .050 .030 .050 .OD0 2245.00 958.77 

.013546 500. 470. 440. 0 20 0 .OO 47.31 1006.08 

'SECNO -1.489 
START TRIB COMP 

-1.489 1.489 2207.640 

NCROACHMENT STATIONS= 942.3 1018.6 TYPE= 1 TARGET= 76.310 
1.489 0 3.64 2207.64 .OO 2207.64 2208.49 .85 .OO 8.53 2204.00 

1354.0 591.5 569.5 193.0 115.6 58.2 42.3 7.9 7.7 2204.00 

.07 5.12 9.78 4.56 .050 ,030 .050 .OD0 2204.00 942.33 

.006961 0. 0. 0. 0 0 0 .OO 76.31 1018.64 

*SECNO .085 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 1331.8 1394.1 TYPE= 1 TARGET= 62,320 
SAME SECTION AS 1.579 BUT W I T H  CHANNEL BANK S T A T I O N S  SET AT 
LB = 1371.0 & RB = 1392.0 (HYDRAULIC CONTROL LINE @ STA 1392) 

ET RECORD: STA 1269. ELIMINATE INEFFECTIVE 
FLOW AREA IN LEFT OVERBANK 

ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAAS) 

.085 3.06 2222.06 2222.06 2222.06 2222.53 .46 3.52 .04 2220.90 

222.0 65.0 154.3 2.7 23.7 24.5 1.2 9.4 8.5 2220.90 

.10 2.74 6.31 2.18 .050 .030 .050 .OD0 2219.00 1331.79 

.a13217 500. 450. 440. 0 11 0 .OO 62.32 1394.11 
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CNO DEPTH CUSEL CRlUS USELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 
UC H OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPUIO EHDST 

'SECNO .I89 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 971.1 1008.6 TYPE= 1 TARGET- 37.570 
.189 1.52 2236.82 2236.82 2236.81 2237.39 .57 7.45 .03 2235.50 

222.0 102.1 112.1 7.7 26.0 14.7 2.8 9.9 9.1 2235.30 

.12 3.92 7.65 2.81 .050 .030 .050 ,000 2235.30 971.06 

,014307 530. 550. 520. 0 8 0 .OO 37.57 1008.63 

*SECNO .297 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 988.0 1014.0 TYPE- 1 TARGET= 26.010 
,297 2.23 2257.53 2257.53 2257.52 2258.29 .76 6.83 .06 2255.30 

222.0 11.1 141.7 69.2 3.7 17.1 18.1 10.5 9.5 2255.50 
.15 3.00 8.30 3.81 .050 .030 ,050 .OOO 2255.30 988.03 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 995.3 1009.6 TYPE= 1 TARGET- 14.360 
,382 3.42 2267.62 2267.62 2267.57 2268.77 1.15 4.86 .12 2264.20 

222.0 26.3 82.9 112.8 6.3 6.8 19.3 10.8 9.7 2264.20 
.16 4.19 12.13 5.84 .050 .030 .050 .OOO 2264.20 995.27 

.011658 445. 445. 445. 0 14 0 .OO 14.36 1009.63 

*SECNO .490 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 989.8 1013.8 TYPE= 1 TARGET= 23.990 
.490 2.94 2296.74 2296.74 2296.73 2297.58 .83 5.65 .03 2294.90 

222.0 10.1 164.7 47.2 3.9 19.9 13.8 11.3 9.9 2294.40 
.18 2.59 8.28 3.42 .050 .030 ,050 ,000 2293.80 989.84 

.008535 570. 570. 570. 0 15 0 .OO 23.99 1013.83 



CNO DEPTH CUSEL CRlUS USELK EG * .LOB 
HV HL OLOSS L-BANK ELEV 

OCH PROB 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 I O C  ICONT CORAR TOPUlD ENOST 

"SECNO -1.680 
START TRlB COMP 

-1.680 1.680 2233.504 

3470 ENCROACHMENT STATIONS; 867.0 1115.8 TYPE= 1 TARGET= 248.840 
-1.680 1.40 2233.50 .OO 2233.50 2233.97 .47 8.78 -3.10 2232.10 
1132.0 618.7 175.6 337.7 132.3 19.7 77.2 12.8 11.5 2232.10 

.21 4.68 8.93 4.38 .050 ,030 .050 .OOO 2232.10 866.97 
.020700 395. 530. 590. 0 0 0 .OO 248.84 1115.81 

*SECNO .104 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 966.6 1019.4 TYPE= 1 TARGET= 52.770 
ALL DISCHARGES FOR TRIBUTARIES WERE DETERMINED BY USING 
RATIO OF CONTRIBUTING AREAS TO ENTIRE SUBBASIN (SAA5) 

.lo4 1.68 2252.38 2252.38 2252.38 2252.68 .30 12.14 .02 2252.20 
133.0 116.9 12.2 3.9 25.9 3.4 2.3 14.5 13.4 2252.10 

4.51 

@2$ 600. 

3.61 1.72 .050 ,030 ,050 .OOO 2250.70 966.61 
550. 520. 0 8 0 .OO 52.71 1019.32 

*$ECHO .I99 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 960.8 1011.4 TYPE= 1 TARGET= 50.580 
.1W 1.22 2270.02 2270.02 2270.02 2270.36 .35 8.44 .01 2269.00 

133.0 48.5 68.0 16.5 18.8 11.2 6.0 14.9 14.0 2269.00 
.28 2.58 6.08 2.75 .050 .030 ,050 .OOO 2268.80 960.84 

.013025 500. 500. 500. 0 19 0 .OO 50.57 1011.42 

PAGE 16 

"SECNO .294 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 895.9 1011.1 TYPE= 1 TARGET= 115.180 
.294 .52 2285.92 2285.92 2285.92 2286.10 .18 9.43 .02 2285.50 

133.0 103.2 22.7 7.1 35.7 4.2 2.5 15.3 14.9 2285.50 
.32 2.89 5.41 2.81 .050 .030 .050 .OOO 2285.40 895.90 

,032958 465. 500. 500. 0 18 0 .OO 115.18 1011.08 



29JUN92 0 9 : 2 4 : 2 2  PAGE 1 7  

T H I S  RUN EXECUTED 2 9 J U N 9 2  0 9 : 2 4 : 3 2  
......................................... 

HEC-2 WATER SURFACE PROFILES 

version 4 .6 .2 ;  M a y  1991 
..................................... 

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

UASH AA: TRIBUTARIES 

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

SECNO XLCH ELTRO ELLC ELMIN Q CUSEL CRIUS EC 10'KS VCH AREA .01K 
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SECNO XLCH ELTRO ELLC ELMlN 9 CWSEL CRlVS EG 10'KS VCH AREA .01K 

.lo4 550.00 .OO .OO 2250.70 133.00 2252.38 2252.38 2252.68 225.74 3.61 31.63 8.85 



SECNO a CUSEL DIFUSP DIFUSX DIFKUS TOPUIO XLCH 



29JUN92 09 :24 :22  PAGE 2 0  

a 
SUMMARY OF ERRORS AN0 SPECIAL NOTES 

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

CAUTION SECNO; 1.579 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .579  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .579  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .680  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1 .680  PROFILE- 1 MlNIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .680  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTlON SECNO= 1 .680  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1.769 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.769 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1.769 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.769 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .085  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .085  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .085  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .085  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

I O N  SECNO= .I89 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

N SECNO= .I89 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

ON SECNO= il). .I89 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .I89 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 

CAUTION SECNOZ 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNOZ 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

N SECNO= 

N SECNO= 

CAUTION SECNO- 

. 2 9 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUMEO 

. 2 9 7  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

.297 PROFILE= 2 C R l T l C A L  DEPTH ASSUMEO 

. 2 9 7  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

. 3 8 2  PROFILE- 1 C R I T I C A L  OEPTH ASSUMEO 

. 3 8 2  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.382 PROFILE. 2 C R I T I C A L  OEPTH ASSUMEO 

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

. 4 9 0  PROFILE. 1 C R l T l C A L  OEPTH ASSUMEO 

. 4 9 0  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

. 4 9 0  PROFILE. 2 C R l T l C A L  OEPTH ASSUMED 

. 4 9 0  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

. I 0 4  PROFILE= 1 C R l T l C A L  OEPTH ASSUMEO 

. I 0 4  PROFILE; 1 MlNIMUM S P E C I F I C  ENERGY 

. I 0 4  PROFILE= 2 C R I T I C A L  DEPTH ASSUMEO 

. l o 4  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

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

.199 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

.I99 PROFILE= 2 C R I T I C A L  OEPTH ASSUMEO 

,199 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .294 PROFILE- 1 C R l T l C A L  DEPTH ASSUMED 



ON SECNO= .294 PROFILE- 1 MINIMUM SPECIFIC ENERGY 
ON SECNO= .294 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .294 PROFILE- 2 MINIHUM SPECIFIC ENERGY 

PAGE 21 



a 
FLWOWAY DATA, WASH AA: TRIBUTARIES 

PROFILE NO. 2 

. . . . . - - FLOOOWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOOOUAY FLOOOWAY 

PAGE 22 



W A S H  AA: T R I B U T A R I E S  
Cross-section 1.489 

e .050 ' -. 030-.050- 

I " " I ~ ' ~ ' I ' ~ ~ ' I ~ ~ ~ ' I ' l L ' ~ " ' ~ ~ l  I 

920 940 960 980 1000 1020 1040 1060 

Distance 



WASH A A :  T R I B U T A R I E S  
C r o s s ~ s e c t i o n  1 . 5 7 9  

Distance 



WASH AA: TRIBUTARIES 
C r o s s - s e c t  ion 1.680 

2260i 
.050 0 

=-'-.'050- 
m 
0 

2255- 

2250 - 

C 
0 

- r l  

-G 
a 2245- 
> 
a, 
6 

W 

2240- 

2235- 

500 

nn 
"V 

2 2 3 0 1 , . . , t - , , r ~ . 7 , r ~ 3 , 7 z i s , , , ~ , , . 7 i , . , , a ,  
600 700 800 900 1000 1100 1200 

Distance 



W A S H  AA: T R I B U T A R I E S  
Cross-section 1.769 

-2 .050 ' - 4 030-. 050- 



WASH A A :  T R I B U T A R I E S  
Cross-section - 1 . 4 8 9  

2230i 4 ,050  . -3.030-.050 - 



WASH A A :  T R I B U T A R I E S  
C r o s s . - s e c t  ion .O85 

D i s t a n c e  



WASH AA: TRIBUTARIES 
Cross.-section . 189 

22651 -.050- ' 0 
a. 0 5 0 ----++ 

m 

D i s t a n c e  



WASH A A :  TRIBUTARIES 
C r o s s . - s e c t  i o n  . 297 

,-. 

960 970 980 990 1000 1010 1020 1030 1040 

D i s t a n c e  



WASH AA: T R I B U T A R I E S  
Cross.-sect ion .382 

22g01 -.050- c: 
0 

.050  3 

m 
0 

D i s t a n c e  



D i s t a n c e  

WASH AA: TRIBUTARIES 
Cross.-section . 490 

2320- 

2315- 

2310- 

-. 050 - 
0 

-. 050-------e 
m 
0 



WASH A A :  TRIBUTARIES 
C r o s s - - s e c t i o n  -1.680 

D i s t a n c e  



WASH AA:  T R I B U T A R I E S  
Cross.-section . 104  

2280- 

2275- 

C 
0 
r i  

c, 
a 2265- 
> 
a 
r( 

W 

2260 - 

2255-  

940 

-. 050- ' 0 
-. 050- 

m 
0 

/ 

2 2 5 0 , . . 3 5 ~ . , . 3 ~ z , , v ~ 7 , . - ~ s . . 8 ~ ~ . - . ~ , ' , ' ~ ' , " ~  
960 980 1000 1020 1040 1060 1080 1100 

D i s t a n c e  



WASH A A :  TRIBUTARIES 
C r o s s . - s e c t i o n  . 199 

I Distance 



WASH A A :  TRIBUTARIES 
C r o s s . - s e c t  ion .294 

D i s t a n c e  



. . --.-.------ . . .  . . . - - .------. : , .  

100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

,038 .238 .438 ,638 1.238 

STREAM DISTANCE IN MILES ABOVE HASSAYAMFA RIVER 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

~ . .  ..,. .. . . .. , .. .,,". . 

STREAM DISTANCE IN MILES ABOVE HASSAYAMPA RIVEF! 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

. . 
1.104 1.304 

STREAM DISTANCE !N MlLES ABOVE P3WCER HOUSE WASH 



z... . 
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- -. - 100 - YEAR FLOOD 

STREAM BE0 

CROSS SECTION 

~ ~ ~~ . 

,885 1.285 1.685 

STREAM DISTANCE IF: MILES ABOVE HASSAYAMPA RIVER 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

.. --. . 

STREkM DISTANCE IN MILES AEOVE HASSAYAMPA RIVER 
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/ Ti ca, L.Q 

I FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden No 3067-0148 

HYDROLOGIC ANALYSIS FORM Exprrer July 3 t .  1994 1 
I I 

P U B L I C  B U R D E N  DISCLOSURE N O T I C E  

ublic reporting buiden for th is  rorm is estimated lo average 3.67 hours per respunse. The burden es t imate  includes the - 
t ime for reviewing instructions, searching existing dala  sources, gathering and maintaining t h e  nccded d a t a ,  and 
completing and reviewing t h e  form. Send comments regarding the accuracy o f t h e  burden estimate and any  suggestions 
for reducing th i s  burden, to: Information Collections Management,  Federal Emergency Management  Agency, 500 C 
Street ,  S.W., Washinglon, DC 20472; and to the Ofice of Management and Budget, Paperwork Reduction Project (3067. 
0148). Washington, DC 20503. 

Community Name: &~A/O>E@R.WE% &I&A & w , / ~ - d  OF M ~ ~ c E N ~ ~ P G  

PA &V@& 
Csr 

Flooding Source: w&/f' /& J &MNPM@ X/RSSA~@ /Z~~&TBRV 
10m form fur each W n g  suurtel 

Project Namelldentil ier:  W l t  k ~ * l 2 ~ &  AD M S  FCO 69-  79 
1. HYDROLOGIC ANALYSIS IN FIS 

Approximate study s t ream (Zone A) 
0 Detailed study s t ream (briefly explain methodology) ,&!A 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 
- 

No existing analysis 
Improved data (see data reuision onpage31  

Changed physical conditions of watershed (explain) 

I Alternative methodology (justify why [he revised model is better than modrl used in the effectiue FIS) I 
I Evaluation ofproposed conditions (CLOMRs only) (explain) 

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

3. APPROVAL OF ANALYSIS 

I Approval ofhydrologic analysis, including the result ing peak dischar e value (s) has been provided by the . . 
appropriate local. state,  or Federal Agency. (i.e., F 1 0  ~ n ~ % - h  f D i ~ r  i i i  & i f l ~ r l r m r  Coi dy 1 

) 
Attach evidence orapproval. 
Approval of the hydrologic analysis is not required by any local, Stale, o r  Federal Agency. 

fEMA Form 81.898. A U G  93 Hyd,ologic Analysis Form Form 3 Page 1 of 7 



Comparison of 100-year Discharges 

Location: Drainage area F1S (crsl: Revised (cfs) : 
tSq mi.) - ~ S M B P !  % 6.v-m, 0.30 420 

Note: When revised discharges are not significantly different than FlSdischarges, FI.:\IA may require a 
c o d d e n c e  limits analysison a t tachment  D a l a  later date to complete the review. I 

As is  often the  ease with revision requests, only a partion or a stream may aclually be revised o r  be alfected by a 
revision. Therefore, transition to the unrevised portion is important to maintain Lhe continuity or the study. N F l P  
regulations stipulate that  such a transition m u s t  be assured. What is  the transition from the proposed discharges to the 
effective discharges? i'lease explain how the lransition was made [oflach seprrale sheel ifnecessory) 

~ -- ~ p ~ - ~  - - - - ~  -~ 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

I Is the  new hydrologic analysis being developed solely lo revise the flow values presented in the FIS(i.r. nu changed 

hydraulic condilions)? Yes @ No I 
I I ryes ,  does the  100-year water surface elevalion change by 1.0 foolor more? Yes No 

FEMA does no1 normally revise NFIP maps solely due to insignificant flow changes where changes in 100-year water 
surrace elevation a re  less than 1.0 Twt. 

Hydrologic Analysis fotm Form 3 Page I of 7 



5. HISTORICALFLOODING INFORMATION 

Is historical data  available for the floodingsource? Yes (19 No 
If yes, provide the following: 

I x a t i o n  alon'g flooding source: 
I I Maximum peak discharge: cfs 

I Second highest peak discharge: cfs 

I Source olinrormation: 

6. GAGE RECORD INFORMATION 

Loeation ornearest gage to project site falong/2coding source or s imilar  wafrrshed; specify) 
N A  

Gaging Station: 

Drainage area a t  gage: mi* 
Number oryears  ofdata: 

7. DATA REVISION 

I 
-- 

Please use the following table to list all the data and/or paramcters amccted by this request and identify thcrn a s  
new data (New)  or a s  revisingexistingdata (Revised). (Ifnecessary, allach u separale sheet.) I 
Data Parameter New Revised Data Source 

0 

Data source can be from a Federal, State, or local government agency, or from a private source. Some Stale and  
local governmenls may have less strictdata requirements than Federal agencies, in which case thc hydrologic 
data may not be accepted by FEMA unless i t  is demonstrated that the data give a bet ter  estimate or the flood 
discharge. 

Attach docurnenlalion corroborating each data source (i.e.. cerlilied slafrrnrnt, report, b i b l i ~ g r u ~ h i c a l  reference to 
apublished document). In the ease of a published document or a government report, providing copies of the cover 
and pertinent pages may be helprul. . 

8. METHODOLOGY FOR NEW ANALYSIS 

Statistical Analysis of Gage Records (use Allachmenl A) 

Regional Regression Equations (use Allachment 5 )  

Precipitation/RunoNModel (use Allachmenl C )  

Other (specify; affach backup cornpulufions a n d  supporting dolo) 

Hydrologic Analysis form f o r m 3  Page 3  of 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Caging Station: HA 
Cage lacation (latitude and longitude): 

FIS: Revised: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Number ofyears ofdata  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Systematic 

. .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Historical .. .... 

2. Homogeneous data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes . NO 

3. Data adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

4. Number ofhigh oulliers ................................ 
IAW outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Generalized skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Station skew . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... .......... 
7. Adoplcd skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 Yes (7 No 

O Y e s  O N o  

I 8. Probability distribution used (justify 

if log-Pearson 111 was not used) ...................... I 

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

11.Comparisonofresulls with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes (7 No 

If yes, dcscribe comparison 

. 

9. Transfer equations lo ungaged sites .............................................. y e s  0 No 

If yes, specify method 

'FEMA does not accept expected probability analyses for the purpose of rellectingflwd hazard information in a 
FIS. 

I l fany data is not available, indicate by NIA. I 
Attach analysis including plot of flood frequency curve 

I Hydrdogic Analysis For Form 3 Page 4 of 7 





-, ,- ............. ..--. ..-..-.w,~",.",, ".---- 
FIS: Revised 

1. Method or model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FC- - L 
Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DaLe: ................................................ 

2. Sourceof rainfall depth: . . . . . . . . . . . . . . . . . . . .  ... ...... . . .  
3.  Source of rainfall distribution: ............................ 
4. Rainfall duration: ....................................... 24 b u k s  
5. Areal adjustment lo precipitation (8): ..................... 
6. Hydrograph development method: ........................ 
7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

..... . . . . . . . . . . . . . . . . . . . . . .  Source of soils information: 
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  

8. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9. Reservoir routing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes NO O Y e s  [3 No 

10. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes No O ~ c s  No 

I I Ifyes,  explain how baseflow was determined: 



ATTACHMENT D: CONFIOENCE LIMITS EVALUATION 

I Select one location lor Confidence 1,imils Evalualion (describe location): 

Discharges for selected location: 

Exceedance Probabili ty FIS Revised 

lOgb (10-year) .................... c ls cfs 

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

1% (100-year) . . . . . . . . . . . . . . . . . . .  cis c is  

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs c fs 

1% (100-year) Flood Confidence intervals 

90% Conlidence Interval: 5% limit  cis 

95% limit c fs 

3 50% Codidence  Interval: 25% limit  cfs 

75% limit  cfs 

If t h e  yalue o f t h e  100-year frequency flood in Lhe 
FIS is beyond Lhe 50% confidence interval but 
within the  90% conildence i n k r v a l ,  does the 100-year 
water  surface elevation change by 1.0 foot or more? Yes C3 No 

An example of confidence l imits analysis can be found in Appendix 9ofBul le t in  17B. 

0 t tach Confidence Limits Analysis. 

Hydrol3ic Analysis Form Form 3 Page 7 of 1 



- 
Flooding Source: PA 2?fl/c~e /R//r&77heY 

(Orerurrn for roeh/louding sourer) 

Project ~ami / l den l i [ i e r :  / & \ ~ & @ h  hgT /lk%ls Fco 39-13 
1. REACH TO B E  REVlSfO 

Upslrcam limit: . C+at,a7c 0.909 
2 EFFECTIVE FIS . . . - . . - 

I i% Not studied 1 
I 0 Studied by approximate methods I 
I 1)ownstream limit of study I 
I Upstream limit ofstudy I 
0 Studied by detailed methods 

Downstream limit of study 

I Upstream limitofstudy 

I 0 Floodwsy delineated 

Downstream limit of Floodway I 
I Upstream limit of Floodway I 

3. HYDRAUUCANALYSlS 

~ h y d r a u l i e  analysis dirrerentfrom lha l  used tn develop the FIRM. (Check all ,ho~ apply )  1 
LEI Not studied in FIS 

Improved hydrologicda~a/analysis.  Explain: Kyd i53 10s I c A-0 :<s/< ~ D ( P ~ L < I ~ ? , ?  

~ ~ , ~ d ~ ; .  r ~ i - o '  b~ 'iahp I ,  , ,  , a* 
IAaffaliiwa &An+; 

0 Improved hydraulic analysis. Explain: 

Flood control structure. Explain: 

0 Other.  P:xpldin: I 
I 
I f M A f o r r n  81-89C.bUG 93 Riverine Hylraul;c A n a l y r ~ r  form f o r m 4  Page 1 of 6 



3. RIVERINE HYDRAUUCANALYSIS FDM 1 
Models Submined I 

IJull input and oulpul listings along with files on disketlc~i/auai[able) Tor each o r t h e  models l isted below a n d  
summary ol lhc  source o r inpu t  parameters  uscd in the models must be provided. Tho  s u m m a r y  mus t  include a 
c o m ~ l e t e  deqription of a n y  changes made rrom model Lo model (e.g. duplicale e//ecliue model lo corrected effective 
model). Only the Duplicate Effective a n d  Lhc Revised o r  Post-Project Conditions models m u s t  be submitted.  S e e  
inslructions Tor directions on when other models may be required. Only t h e  100-year flood profile is required for 
SFlfAs witha 7ane A designation. For a r e a s  which do not have detailed flooding, a hydraulic modcl is not 
required; however HFE's may not be addcd to the revised FIRM. t 

Duplicate Emective Model Na tu ra l  Floodway 

Copies of the  hydraulic analysis used in the  effective FIS, referred to a s  the  
cRcctive models (lo-,  50-, loo-, a n d  500-year mulli.profile runs a n d  fhe  
floodway run) must  be  obtained and lhcn reproduced on t h e  requestor's 
equipment to produce the  d u ~ l i c a t e  emective model. 'This is required to 
assure tha t  the eRective model input da ta  h a s  been transferred correctly to 
the  requestor's equipment and to a s s u r e  t h a t  the  revised da la  will b e  
in tegra ted  into the  effective d a t a  to provide a cont inuous  FIS model 
upstream and downstream of the revised reach. 

Corrected Effective Model N a t u r a l  Floodway 

The  corrected effective model is t h e  model that  corrects a n y  errors t h a t  
occur in the duplicab elTeetive model, adds  any additional cross sections to 
the  duplicate cffective model, or  incorporates more detailcd topographic 
information than tha l  used in the  current ly  effective model. The corrected 
effective modcl m u s l G  reflect any man-made physical changes since t h e  
date of the  effeclive model. An error  could be a technical error in t h e  
modcling proccdurcs, o r  a n y  construction in the floodplain tha l  oceurrcd 
prior lo the date of the  enective model bu t  was not incorporated into the  
eNeetivc modcl. 

0 Existing or  l ' re -~rojec l  condit ions Model 
Na tu ra l  Floodway 

0 - 
The  d u ~ l i c a l c  cffcctivc o r  corrected model i s  rnodificd to produce t h c  
exisl ine o r  urc-proiect conditions model lo reflect any modifications t h a l  
have occurred within t h e  floodplain since the  date o f the  effective model b u ~  
prior to the construction of the  project for which Lhe revision i s  b e i n g  
requested. If nu mudilicalion has occurred since the d a b  o r  the c f i c t i v e  
model, lhcn this mcdcl would be identical to the corrected cffcctive or  
dup l i cak  elTective model. 

ikvised or Posl-l'rojcct Conditions Model Na tu ra l  Floodway 

The existine or  p r e - ~ r o i e c t  condit ions model for  duplicnle effecliue o r  0 
correcledrflecliue model, as appropriole) is revised to reflect revised or post- 
project cunditions. This  model must  incorporab any physical changes b 
the floodplain since the effective model was produced a s  well a s  thc e r e c t s  
of the project. When t h e  request is for proposed project this model should 
reflect proposed conditions. 

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  Natural Floodway 
calculatiuns submiLLed. 

/ye& 14 3d4 / 
es 

( P r u / . o ~ t d  F+TSLf(je M O J ~ / )  

I 
Rlrerine nydraulk Analyr,~ borm toom4 Page 2 of 6 



4. MOD€LPARI\M€TERS(frorn rnodelvred to revire l00.year watersurface elevation) 

Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
50.year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ Z D  42-0 

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

Attach diagram showing changes in 100-year discharge 

2. Explain how t h c  s tar t in  water surface elevations were determined 2-i-0. /JA%?~- 
.q,&~.ce ei$gaid& &!e-hr in;ned hu i?r S!nPe- Area 
/'4 d! dc! 

3. Givc rangc of friction loss coefiicienls ( M a n n i n g ' s  "N3 Channel . . . . . . . .  

Overbanks . . . . . .  Dt 0 SD - 0.070 
I f  friction loss coeRicienls a r e  different anywhere  along the revised reach from those used todevelop the F'Il<M, 
give location, value used in  the effective FIS, and revised valucs and an explanation a s  to how thc rcviscd valucs 
were dctcrmincd. 

1,ocaLion - FIS 

Nd 

Explain: 

4. Ilescribc how the cross section geometry data  were detcrmined ( e g . .  f i r ld.survej ,  topographic map, /ul:rn from 
previous study)  and list cross scctions t h a t  wcrc added. 

J*Sa. ~o,ixt-.s Br cross seclinls c a p e  based o n  fie 
A o i o  a r i r t  rn m e  -. I G' +;L / f l o o d e / s  +br +c, - f o~~c i rL f iC : \ ; .  $ 4  fl 

/m r,q 
I 

Rivcrlne Hydraulic Andlys8, F08m f 0 f m 4  P d g c  3 of 6 



4. MODEL PARAMETERS (Cont'd) 

5. Explain how reach lengths Tor channel a n d  overbanks  were determined: 

A / i  rc-.acL Iench5  VJP-T~?,  . -C>D,W $/Lt!.,o/-../t 
@of k WCLLLC. 

. . 5.RtSULTS (from mcdelused torevise 100.yedr watersurface elevations) 

1. Do the results indicate: 

. . . . . . . . . . . . . . . . . .  a. Water surface elevations higher than end points of cross sections? 0 Yes a No 

b. Supercritical depth? ............................................................ Yes [i9 No 

c. Critical depth? ................................................................. =yes 0 Yo 

d.  Other unique si tuations . . . . . . . . . . . . . . . . . . . . . .  ,. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 
( r c  yes, Spec( A i PIIb lam ~ q ~ i t  j-+ntaLied) 

l f y c s  toany of the abovc,a t lach a n  explanation t h a t  discusses t h e  si tuation and how i t  is prcscntcd on the  
profiles, tables, and maps. 

2. What  is the maximum change in energy gradient  between c;oss-sections? . . . . . . .  20.63 
.......................................... Specify location -- 0 ,.GO& 

3. What  is the distance between the cross-sections in 2 above? .................... -5 /a  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, Lo6  

. . . . . . . . . . . . . . . . . . . . . . . .  4. Wha t  is the maximum distance between cross-sections? (,80 
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m, 6. S/0 , 

5. 12100dway determination 

. . . . . . . . .  a.What is the maximum surcharge allowed by the  community o r  Stale? / foot 

. . . . . . . . . . . . . . . . . .  b. What is the maximum surcharge Tor t h e  revised conditions? #/4. fool 

Specify lncation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 ~ ~  A 
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fps 

Sptqify location ............................................................ 

Explain:  

d. Are there any negeative surcharge values a t  a n y  cross-section f lA  O Y C S O  No 
I T  yes, the floodway may need l o  widen.. I T i l  is not widened, please cxplilin and indicotc the  maximum negative 
surcharge. 

Riverine Hydraulic Analyr,rForm Formd Page 4 of 6 I 



5. RESULTS (Cart'd) 

& 
I 0,  Is thedischarge  value  used to determine the floodway anywhere dirrerent from t h a t  used to de te rmine  t h e  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n a t u r a l  100-year  flood elevations? Yes No  

If Yes, explain:  

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year w a t e r  surface elevations increase a t  a n y  location? Yes No  

If yes,  please a t t a c h  a I istof the locations where t h e  increases occur, s ta te  whether or  not t h e  increases  a r e  located 
on the  requestor 's  property, and provide a n  explanation of the reason for the increases. 

P lease  a t tach a completed comparison table entitled: W a t e r  Surface Elevation Check (See page 6) 

J 

6. REVISED FlRMlFBFM ANDFLOOO PROFILES 

. T h e  revised w a t e r  surface elevations tie into those compuLed by Lhe effecrive FIS Model ( l o - ,  50-, loo-, and500- 

year), downs t ream of the  project a t  cross-section /yA within lee1 and upst ream of t h e  

project a t  cross section within feel. 

I .  The  revised floodway elevarions t ic into those computed by the effecLive FIS model, dowstream of the  project a t  

cross section b/A within fee t  and upstream of the project a t  cross section 

within reel. 

C. Attach profiles, a t  the  same vertical and horizontal scale a s  the profiles in the cflective VIS report ,  showing 
s t r eam bed a n d  profilcsoTnll floods studied (wi thout  encroachment). Also, label al l  cross seclions, road crossings 
( including low chord and top-of-road d a b ) ,  culver ls ,  tribularies, corporate limits, and s tudy limits. I fchannel  
distance h a s  changed, the s b t i o n i n g  should be revised for all profile sheets. 

A t l a c h  a 1:loodway Data Table showing data for each cross section listed in the published f.'loodway D a b  Table in 3" thc l.iS rep or^ 

I'1.4,cecd 11, llivcriiic /Coaskal M'lpping Form 

Rlvertne H y d r a u l ~  A n a l y r ~ r  Form Form 4 Page 5 of 6 



1.100-year (natural) Water Surface Elevation l.Entroa<hment(llwdway)Water Surtace Elevation 3-Surcharge Value 
In<luds altcros~ r@.tlotll in the n~udelr batween tIe.ln polnll. Any should be Indlc.t.dlnpar.ntlr.r~~. 

d 
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Wickenburg ADMS FCD 89-79 a 
EXPLANATORY NOTES FOR 

FORM 4 SECTION 5 PARAGRAPH 1 .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. 



Community Name: 

, Flooding Source: 

Project Namelldentifier: Mtcker? bu rcl AbM S FCD 87-77' 

a 

e 

1. MAPHNG CHANGES 
r 
I. I\ wwpogruphic work rnnpolsuitablc scalc, contour inkrval, and pienimetric dcl ini l ion munL ix submillcd ~ h o w i n g  

l lndiculr NlA when nuIapplicable): 
Included 

A. Revived nppruxlmale 100-year f l ~ d p i a l n  boundaries (Zone A) ............ 59 Yes No 0 NIA 
13. Revised debtiled 100. und 500.yesr floodplain boundaries ................ IjJ Ycs 8 Eio 0 NIA 
C. Kcviscd IOO.yoar noodwayboundaries ................................. a Yes a No 0 ,VIA 
O. Location and alignrnenl ofali cross sections used in the revised 

hydraulic model w i th  slatlonihgcontrol indlcakd ....................... Yc$ No X I A  
.......................... E. Streumulignmenls,rondnnddumalignmcnts 

....................................... 
a Yes 0 No 0 N I A  

P. Current communily bounduries a Yes NO N l A  
C. ElTccLivc 100- and 500-year floodplain and 1OO.year floodway 

, ,bound;rrios from Lhc FII?M/FBFM rnluccdorenfarged la the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  salt of lhc  lopographie work map 0 Yes 17 Nrr NlA  

IT. T u b e l w e e n  Lha -and revised 100-and 500-year 
iloodpluinu and 100.ycur floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Ycr a No NIA 

1. 'The requesbr '~  properly boundaries and communily eascmen(r . . . . . . . . . .  0 Yer O Nu IXi NIA 
. . . . . . . . . . . . .  3. The r l g n ~ d  ccrlificution oTa registered pror~ssional engineer % Yes ONIJ 0 NlA  

K. I.ocation and tlescripliono~refercncc marks ............................ a Y e  No NIA 
. . . . . . . . . . . . . . . . . . . . . . . . . .  I,. VertjcalduLurn(examp1e: NCVLI, NAVOe(c.) Ycs a Nu 0 N l A  

. . . . . . .  M, Coarlal tone drslgnnrlons l i e  inlo adjacent areas no1 baing revised 0 YLI 0 N u  NIA 

N. I m l i o n  und u l ign~nenlo fa l l  conalnl lransecls uaed Ls rcvivc Lhc 
conshl unulyses ..................................................... Y n  No tXi NlA 

ITnny of Lhc i k n ~ s  above are marked nu or NIA. piresc cxpluin: NO <-+ - k, 500-  Uebr . or 
~ms.fa l z c k c  revr'sed o r  de /,hco/ed. ~e vfkeb ~ o o - ~ y e a r  f /oodpla& 
C;c ,Ja e ffec4iyZ Ha S S U Y O ~ ~ U  R;ter f / d ~  la r ' q .  I&s4 o+. - 

2. What i s  thc rourcc and dale o f  lhc updulcd Lopogrnphic Informulion (rxemplr: r hoph ln  map.<, Ju 1985; [ield 
suwey. M q  1979. be.adprofiIes, June 1987, el,-.)? Phofo  : JG? r .  i W l  &f,  Od 1990 c*): MOPS l 9 F i  

3. What is Lhu sen10 trnd conlour inlcrvnl of lhc following workrnaps? 
a. ~.:rcctivc FIS urt knowq .icnio ~ l n  kno NV Contour in lc rvv l  

b. ltcvision ltcquest lJ1 =. 290' =ale 4 FT Conbur in lcrval  

NO'i'X: Ilcvired topographic infurmulion must bL. o f c q ~ ~ a l  or flctilcr dcluil. 

4 ALLuch un  nnnoleLed i.'II<.M and F n P M  at Lhc m l c  orlhe cfictivc 1'IR.M and vIII'Y showing thc rcvirrcd 1 00-your 
und 500-ycur fluodpluins and Lhc i00.ycnr floodway boundurics und htrw lhoy tic inlo Lhosc shown on thc crrccrivc 
Ir lKM und dI3I.'M downslreirm and upslrcurn of Lha rcvisiun or udjuccnl Lo l l ~ e  a r m  urrcvision fur cuaslal .rL\~di~.s. 

Atllich addilional pugca ilnccdcd. 

F lMAFolm B1.89D.AUG93 RirerinaCorrial Wdpptng rorm retmS Page I ol I 
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1. MAPPING OiANGES I C d d )  
r 

I \ 

5. Flood Boundaries and I Wyear  water surface elevations: 

I H u  the 100.yenr floodplain been shifbd or increased or the 100-yearwater su race elevnllon increased a l u y  
localion on property other than the requesior'sor community's? Yes $No 

1 If yes, pleuse give the lacslinnofshiftor increase and an erpliination for the increase. 

I a. Have the aR'ted property owners been notjfiedotthisshihor Increase and the effect il will have on their 
property? ......................................................... Yes a No 

I Ifyes, please attach letttrs from theae property ownen tuting they have no ~bjeelions Lo the revlsed flood 
boundaries ifa LOMR is being requested. 

I b. What is the numberofinsurable structures that will be imparted by L i s  shinor increase? 

6. Have Lhe floodway boundarlesshiEted or increased at any location compared Lo those nhown on the elfeclive 
YBYMorFIKM? .......................................................... IJ Yes B No 

If yes, explain: 

I 7. I fa  V. zone has been deslgnalcd, has it been delineated tocxtcnd landward lo  the hcel olthc primary rronlal 
dune? 0 Y a  5 ~ 0  

ifna, explain: 

Al A 
* .--*., -,:,,>. . ' " . " "  . . 1.-- 

(8. Manual ~ r d i g i l v l  map submisrion: 

B Manual 

Digihl 

I 1)igicnl map subn~isvions may be uscd Lo updale digital ~iKMs(DFIRMs). Por updating DFIRMa. these 
~ubmissionv must lw coordinulod with IWdA l!eddpuantr$ as lac in advanec or~ubrnlssion ar possible 

Rlverin&odMl Mappinp form Form S Page > E t  1 



2, EARTH RUPLACLM#NI 

1. The fill is: ~ x i s ~ i n g  0 Progosod m N/A 
--, 

2. Iias 1111 beenlwlll be placed In the regulatory floodway? ............... .'. . . . . .  Yes No 
If yes, please uttach completed Riverine l i ~ d r a u l i c  Analysh Form, 

3. llas fill beedwill be placed in noodway fringe (area between i& floodway 
and 100-year/Zoodplain boudaries)? .................................. ; . . .  a yes bZI No 

Ifyes, then complete A, 5, C, and D below. 

A. Are fill slopes for granular materials steepcr than one vertical 
onone-and-one-hnlfhorizonlal? .......................... ;.. .......... O Yes 0 No 

Iryes,justify steeper slope$ 

9, l a  adequate erosion prolec:ion providod for fill slopes exgoscd to moving flood waters? (Slopes exporedlo 
/laws with uc[ocities ofup loSreelpersecond(fps) d u r i q  the 100-yearfhd must, alo minimum, be 
protcctrdby e courr ofgrars, uines, urecdq, or similar ucgetafian;slopes rsposed loflows with uelocilies 
greater ihan 5 fpx during fhe IOU-year flood munl, a l a  minimum, be profecred by stone or rock riprap.) 

......................................... . . . . . . . . . . . . . . . . . . . .  Yes Na 

If no, describe erosion proledion provided 

C. Ilas all fill placed in revised 100-year floodplain been compacted to 95 percent ofLhc maximum density 
obtainable with the Standard Proelor Test Methodor acceptable equivalent method? Yes a No 

D. Can structures conceivably be conslructed on Lhe Iillat any time in the future? Yes 0 No 

If yes, prwide certificirlion olfi11 compacLion (item C, abve)  by the community's NFlP p r m i t  ofEcial, a 
registered pmteslonnl engineer, or an accredited soils engineer. 

4. Has fill beenlwiil be placed in a V-zone? Yes No 

Ifyea, is the fill proteclnl from erosion by a flood contra1 structure such as a rcvclnenl or 
seawall? D Y ~ S  NO 

If yes, attach the coastal structures form, 



- 
i.'!ooding Source: Ldk ff .' k/vNn-@~a & ! , M P ~ '  fioR / ~ t  ~ ~ T ~ P L I  (%? ) 
Project Namddent i f i e r :  ~ ~ I C / & ~ U T C I  ADMS FcD 8q-74 

- - 

1. Name of roadway. railroad, ek.: 

2. I m a t i o n  oibr idgdculver t  along flooding source (in terms of stream disrancc or cross-3cc:ion identifier): 

~ + a C , d q  , I Z Z  \SJaf~br l  . / 34  
3. This  revision reflet?s(chec.k one ofthe rollowing): 

ip New br(d&dculvert  no; modeled in Lhe FIS 

0 Modified bridgdculvert  previously modeled in the FIS 

C] New analysis  ofbridgelculvert previously modeled in h e  FIS 

(Explain why new analysis was performed) 

I Provide the following inrormation a b u t  the structure: 

1 Dimension. material, and shapc (e.g. two 10 x 5 feet reinforced concrete box culvcrt; three 30-1001, span br idge 
with 2 rows of two 3- fooldiameLer circular picrs; 40-fool wide ogcc shape spillway) 3 r & (e 7 ~ 5 . 7 5  
C+ r e , z G ~ .  rmYp,6, ~ ~ A ~ I v P A  +"k?dcAe~;~ 

9 . Entrance geomctry ofculverVtype ofbridge opening (e.g. 30 - 75 'wing walls with square top edgc, s!oping 
0 

ernbankmenu dnd vertical abutmenls)  30" -7 5 dl >$ u3a / fs k1~Fh n o  bewef h 
4 Q&P 

I 

3. l[ydraulic modcl uscd tc analyze the slructurc (e.2.. tIl.:C-' wilh speciul bridge r t~ul inr ,  WSPHO; IIYR) 

UEC- 2 w ; j h  S ~ B ' O I  rddet-+ MLC.&;M. 

I lfdilTcrent!han hydraulic analysis lor the flooding source. justify why the hydraulic analysis uscd for t h e  
flooding source could nut analyze the strucLure(s). (Allach justificalion) 

N o ~ e :  I f  a n y  i t e m s  d o  not  apply t o s u b m i t t e d  h y d r a u l i c  analysis ,  indicate  by YIA 
O n e  form per  newirevised b r i d ~ e ' c u l v e n  



3. AHALYSLS 

S k e ~ h  h e  downslream face olthc structure Logelher wiLb (he road prolile. Shuw, a t  a minimum, maximum lo,,, 
1 

chord invert  elevation, minimum Lopof road elevalion, and ineNcclivc flow widths. 

20'37.0 

I 

Culverr In verf &/eV. 
L'c. 04 EarreIs: I 

c;lvcr+ S r z :  7 ~ q . 7 5  
.,- 6 / 3 p m ~ ~  &pi,: o f s d ' m e n f  N) ~ * / ~ j :  /g see cm55 je:tcn # 0 ,  I Z L  

S k a ~ x h  LCle upstrcxm face ollhc s*uc!ure logelher wiLh I'.e road irofile. Snow. a t  a minimum, thc maximum low 
chord elevation, invert elevation, and minimum b p o l r w d  elevation. -@ 

2037.0 . 200d flex 

SF" fi 

- - 

rl 

2 - 
+ - 3 =r. L- EUE Eilll= 

Zo27,43 
lnverf Eleu. 

<fi -7' Eorrelc: / CuI~e~er) - J L .  
L -./ver/ , IZ=: TP 51 5 

0 n L i',??~. Gepfh or ccd;nenf G/,~rf: se= Cross s,cr,on + o, [ ~ q  
. 

Ir idgdulrcn form f o l m  l Papc 1 of 6 





3. A N M Y S s  ( C ~ t ' d )  

Eleva t ions  Above Which Flow is Effective for O v e r b a n k  

I Upsl ream race 

Downstream race & 57, C D  

Minimum Topo l  Road Elevation 

Right Overbank 

'&&JSLO 

I Upst ream race 

1 . 4  Overbank  Kight Ove rbank  

o 7323 38. b 

Downstream face 

I I 100-Year Elevations Water Sc d a c e  
Elevst iocs 

Upstream face 

Downstream face 

Energy Grad ien t  
E!cvations 

I I Llischaree Low Flow Pressure  Flow Weir Flow T o b I  Iq'low I I I A m o u n t  of flow 

Effective Flow Inelreciive Flow 

Upstream face 2? 2 7  

Downs:ream face L Bodqdul ren  form form 7 P S ~ C  1 0 1  6 

I ine S L ~ U C I U ~ ~  1st ( c : s j  c - < -  

'Thc maximum depth o l  
..................................... flow over the roadwaglr~ilroad (R.1 C? S6 

W e i r  IengthiR.)  ........................................................ -z% 
Top Widths 

Floodplain F l d w a y  

'Jpstream face z9 2 9  
I 



3.ANALYSIS (Cont'd) 

l o s s  CwfficiencJ 

Entrance loss coeficient  Oc 40 
Manninfs "n" value assigned to lhe structure(s)  o . u / ~  
Friction lass coeficient Lhrough s l ruclure  (s) - 

Olher loss coerrjcienk (e.g., bend - 
manhole, ete.) 

Toral loss coefficient - 
Weir coeficient  Z. 8 - 
Pier coeficient  

Contraction loss c ~ l l i c i e n t  0. 6 
Expansion loss coeficienl R 2?' 

* 

4 SLDIMCHT7UNSPORTCONSIDEUTlONS 

1. A. 1s there any indication from historical records t h a t  sediment  t ranspor t  ( inc luding scour a n d  deposiiion) can 
............................. d e c t  the 100.year.waler surface elevations? 0 Yes 0 X a  

I Based on Lhe conditions (such os gtomorphology, ucgelaliue cover a n d  dtuelopmtnl  oflhe w a l e r s h r d a n d  slrecr. 
btd. and bonk condilions). is there a w ~ e n l i a l  lor  debr is  a n d  sediment  wanspor t  ( i n c l u d i n ~  scour  a n d  1 - 
&posilion) to aNect the 100-year wa te r  surface elevations andfor  conveyance capacity th rough  the  
bridgdculvert? ....................................................... 0 Yes 0 No 

.. If the answer la either 1A or 10 is yes: ' 

A. What is the esrirnated sediment(hcdmolrr io l )  loud? 
cfs (altach gradorion curve) 

Explain method used to estimate ~ h c  sedimcnt  t r anspor t  and the  depth  or scour and lo r  

deps i l jon  m- S&t'meqf Srcinsporf n o f  tonr t 'dercd  
1 

In aria I vsls. 

B. Will sediment accurnulalc s n ~ w h c r c  through thc  b r i d g c f c u l v c r ~ ? ~  Ycs 0 S o  

I Ilycs, explain h a  impact on the conveyance capac i t r  through i h e  1 
I bridgdculvert? 1 

5.f iOOOWAY ANALYSIS 

Kxpldin melhod orbridgc cncrodchment 

!f~wdw.~y run) M& 
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T H I S  RUN EXECUTED 24JUN92 15 :28 :07  
..................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  1991 
******* .............................. 

T 1 WICKENBURG AOMS - CONTRACT FCD 8 9 - 7 9  

T 2  BSV PN 17676 CVL JN 1 1 9 7 - 0 2  
1 3  WASH AF: UNNAMED UASH #9 ( F I L E  UASHAF.DAT) 

J 1  ICHECK I N P  N I N V  I D l R  STRT METRIC HVINS P USEL FP 

JZ NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

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

QT 1 4 2 0  

ET 9.1 
CONFLUENCE OF WASH AF: UNNAMED WASH #9 
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UP (HASSAYAMPA RIVER M l L E  50 .75)  

US (HASSAYAMPA RlVER M l L E  50 .94)  

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOOOWAY FLOOD INSURANCE 

STUDY, MARlCOPA CWNTY, ARIZONA AN0 

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 METHOO 

NOTE: ENCROACHMENTS SET AT STATIONS 9 7 4  AND 1 0 2 6  

BASED ON A 4 TO 1 EXPANSION OF FLOW FROM 

DOWNSTREAM FACE OF RCB CULVERT 

NOTE: ADDED STATION 9 9 5  AND 1 0 0 5  

TO DEFINE 10' WIDE CHANNEL 



PAGE 2 

0.050 0.050 0.016 0.6 0.8 
DOUNSTREAM FACE OF 1 - 7' X 5.75' RC6 (-0.60' OF SEDIMENT) 
NOTE: ROAD CENTERLINE SECTION MAS USED 

TO CREATE THE DS FACE SECTION 
X I  0.122 12 996.5 1003.5 85 90 90 
X3 10 
GR 2037.0 914.0 2038.6 996.49 2027.03 996.5 2027.03 
GR 2038.6 1003.51 2039.7 1057.0 2041.7 1117.0 2043.2 
GR 2048.7 1353.0 2049.6 1414.0 

SC 1.016 0.40 2.8 0 4.74 7 88 
UPSTREAM FACE OF 1 - 7' X 5.75' RCB (-1.01' OF SEDIMENT) 
NOTE: ROAD CENTERLINE SECTION WAS USED 

TO CREATE THE US FACE SECTION 
X I  0.139 12 996.5 1003.5 88 88 88 
X2 2 2032.67 2037.0 
X3 10 
BT -12 914.0 2037.0 996.49 2038.6 
BT 1000.0 2038.6 1003.5 2038.6 
BT 1057.0 2039.7 1117.0 2041.7 
BT 1295.0 2045.0 1353.0 2048.7 
GR 2037.0 914.0 2038.6 996.49 2027.93 996.5 2027.93 
GR 2038.6 1003.51 2039.7 1057.0 2041.7 1117.0 2043.2 
GR 2048.7 1353.0 2049.6 1414.0 

0.070 0.070 0.040 0.6 0.8 
NOTE: ADDED STATION 995 AND 1005 

TO DEFINE 10' WIDE CHANNEL 
X I  0.163 15 995 1005 130 130 130 
GR 2044.8 959. 2036.8 964. 2036.2 979. 2030.7 
GR 2030.1 1000. 2030.2 1005 2030.3 1017. 2033.7 
GR 2042.8 1056. 2042.8 1072. 2042.8 1075. 2043.0 

NC 0.070 0.070 0.040 0.1 0.3 
STATION 912 IS TOP OF EARTHEN BERM 

NOTE: ADDED STATION 995 AND 1005 
TO DEFINE 10' WIDE CHANNEL 

X l  0.277 20 995 1005 510 600 600 
X3 10 
GR 2056.1 766 2050.8 772 2041.8 814 2041.5 
GR 2042.3 884 2042.6 912 2042.6 924 2042.1 
GR 2040.7 988 2040.5 995 2040.4 1000 2040.4 
GR 2040.6 1072 2043.7 1114 2044.3 1145 2045.6 

NOTE: ADDED STATION 995 AN0 1005 
TO DEFINE 10' WIDE CHANNEL 

XI 0.389 13 995 1005 540 550 590 
GR 2072.2 908 2065.0 919 2059.0 995 2058.6 



a NOTE: ADDED SATAION 996 8 1001 
TO DEFINE 5' VlDE CHANNEL 

APPROXIMATELY 4' VIDE CHANNEL 
X1 0.606 6 998 1002 510 
GR 2104.6 984 2091.9 998 2091.9 
GR 2104.6 1025 

NOTE: ADDED STATION 997.5 & 1002.5 
TO DEFINE 5' VlDE CHANNEL 

X1 0.699 10 997.5 1002.5 490 

GR 2125.2 951. 2120.7 966. 2109.3 

GR 2107.5 1002.5 2107.7 1006. 2112.4 

NOTE: ADDED STATION 999.8 & 1004.8 
TO DEFINE 5' WIDE CHANNEL 

X I  0.796 6 999.8 1004.8 510 
GR 2140.6 990. 2126.6 999.8 2126.3 
GR 2143.0 1047 

NOTE: ADDED STATION 999.3 8 1004.3 
TO DEFINE 5' VIDE CHANNEL 

0.909 7 999.3 1004.3 600 
2164.3 • 976 2148.2 999.3 2147.7 

G R  2151.3 1026 2164.7 1068 
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ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

bCH QRDB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VRDB 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 ALL CROSS SECTIONS 

0 

3 4 7 0  ENCROACHMENT STATIONS= 974.0  1026.0 TYPE= 1 TARGET= 52.000 
CONFLUENCE OF WASH AF: UNNAMED WASH U9 
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UO (HASSAYAMPA RIVER M I L E  50.75) 

US (HASSAYAMPA RIVER M I L E  50.94) 

CROSS-SECTION DESIGNATION F R M :  

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. EMU-88-C-2603 

SUSE DETERMINED BY SLDPE AREA METHW 

NOTE; ENCROACHMENTS SET AT STATIONS 974 AND 1 0 2 6  
BASED ON A 4 TO 1 EXPANSION OF F l D V  FROH 

DDVNSTREAM FACE OF RCB CULVERT 

NOTE: ADDED STATION 5 9 5  AND 1 0 0 5  

TO DEFINE I D '  V IDE CHANNEL 

FLOW DISTRIBUTION FOR SECNO- . I 0  CUSEL= 2024.57 

STA= 974. 975.  595.  1DD5. 1012.  1 0 2 6 .  

PER 0;. 1.0 43.0 42.0 9.3 4 . 7  

AREA= 1.7 36.4 19.4 9 . 6  8.4 

VEL= 2.4 5.0 9.1 4 . 1  2.4 

DEPTH= 1 . 7  1.8 1.9 1.4 .6 
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CNO DEPTH CUSEL CRlWS WSELK EG 
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 ICONT CORAR TOPWlD ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2037.00 ELREAX 2038.60 

DOWNSTREAM FACE OF 1 - 7' X 5.75' RCB (-0.60' OF SEDIMENT) 
NOTE: ROAD CENTERLINE SECTION UAS USED 

TO CREATE THE DS FACE SECTION 
.I22 4.80 2031.83 2031.83 .OO 2034.26 2.43 .47 1.37 2027.03 

420.0 .O 420.0 .O .O 33.6 .O .1 .I 2027.03 
.OO .OO 12.50 .OO .OOO .016 .OOO .OOO 2027.03 996.50 

.002236 85. 90. 90. 0 17 0 .OO 7.00 1003.50 

FOR SECNO= . I2  CWSEL= 2031.83 

997. 1004. 
PER 0;: 100.0 
AREA= 33.6 
VEL- 12.5 

DEPTH- 4.8 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 .016 .40 2.80 .OO 4.74 7.00 88.00 8 1 2027.93 2027.03 

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

SPECIAL CULVERT INLET CONTROL + WEIR FLW, EG = 2037.56 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATlO = 2.81 





CNO DEPTH CUSEL CRlUS USELK EC 
.LOB 

HV HL OLOSS L-SANK 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 ITRIAL IDC I C O N 1  CORAR TOPUID ENDST 

STA= 963. 964. 979. 987. 995. 1005. 1017. 1023. 1032. 
PER a= .O 2.0 6.3 16.5 38.9 26.2 7.8 2.2 

AREA- .4 21.8 36.1 59.7 77.8 92.5 35.7 19.9 

VEL= .1 .4 .7 1.2 2.1 1.2 .9 .5 

DEPTH- .6 1.5 4.5 7.5 7.8 7.7 6.0 2.1 

CCHV= .100CEHV= .300 
"SECNO .277 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

STATION 912 I S  TOP OF EARTHEN BERM 

NOTE: ADDED STATION 995 AND 1005 
TO DEFINE 10' UlDE CHANNEL 

.277 1.15 2041.55 2041.55 .OO 2041.89 .34 .42 .09 2040.50 
420.0 57.0 84.8 278.2 22.8 11.2 72.4 3.8 1.7 2040.40 

FLOU DISTRIBUTION FOR SECNO= .28 CUSEL= 2041.55 

STA= 827. 859. 867. 974. 988. 995. 1005. 1033. 1072. 1085. 

PER a= 1.9 .4 .3 4.9 6.1 20.2 28.8 33.9 3.5 
AREA- 6.0 1.4 1 .2 7.7 6.6 11.2 29.3 37.0 6.1 
VEL= 1.3 1.2 1 .O 2.7 3.9 7.6 4.1 3.9 2.4 

DEPTH: .2 .2 .O .5 .9 1.1 1.0 .9 .5 

'SECNO .389 

3265 DIVIDED FLOU 

NOTE: ADDED STATION 995 AND 1005 
TO DEFINE 10' VIDE CHANNEL 

.389 1.14 2059.74 2059.67 .OO 2059.96 .21 18.05 .O1 2059.00 
420.0 6.5 68.3 345.2 3.5 10.4 121.9 5.3 4.1 2058.60 
.ll 1.88 6.57 2.83 .070 ,040 .070 .OOO 2058.60 985.64 

.029823 540. 590. 550. 5 11 0 .OO 221.26 1213.54 
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ECNO DEPTH CUSEL CRlUS USELK EG 
OLOB 

HV HL OLOSS L-BANK ELEV 
(ICH 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 I C O N 1  CORAR TOPVlO ENDST 

FLOW DlSTRlBUTlON FOR SECNO= .39 CUSEL= 2059.74 

STA= 986. 995. 1005. 1078. 1107. 1121. 1130. 1174. 1207. 1214. 
PER a= 1.6 16.3 47.5 12.0 7.4 4.7 7.4 2.6 .6 
AREA= 3.5 10.4 61.2 18.5 10.3 6.6 16.4 7.0 1.8 
VEL= 1.9 6.6 3.3 2.7 3.0 3.0 1.9 1.5 1.5 

DEPTH= .4 1 .O .8 .6 .7 .7 .4 .2 .3 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

NOTE: ADDED SATAION 996 & 1001 
TO DEFINE 5' VIDE CHANNEL 

.510 4.09 2077.09 2077.09 .OO 2078.22 1.13 13.70 .27 2073.60 
420.0 173.0 211.3 35.8 36.9 19.0 10.2 6.8 5.9 2073.60 

.14 4.69 11.15 3.52 .070 .040 .070 .OOO 2073.00 978.18 

FLOW DISTRIBUTION,FOR SECNO= .51 CUSEL- 2077.09 

STA= 978. 983. 996. 1001. 1007. 
PER Q= 2.0 39.1 50.3 8.5 
AREA= 3.8 33.0 19.0 10.2 
VEL= 2.2 5.0 11.1 3.5 

DEPTH= .8 2.5 3.8 1.7 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

APPROXIMATELY 4' WIDE CHANNEL 
.606 5.20 2097.10 2097.10 .OO 2098.85 1.75 7.48 .19 2091.90 

420.0 56.7 268.7 94.6 14.9 20.8 22.5 7.5 6.2 2091.90 
.15 3.81 12.91 4.20 .070 .040 ,070 .OD0 2091.90 992.27 

.013408 510. 510. 510. 0 11 0 .OO 18.40 1010.67 
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CNO DEPTH CUSEL CRlUS USELK EG * OLOB 
HV HL OLOSS L-BANK ELEV 

OCH OROB 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 ENDST 

FLW DISTRIBUTION FOR SECNO= .61 CUSEL= 2097.10 

STA= 992. 998. 1002. 1011. 
PER a= 13.5 64.0 22.5 
AREA= 14.9 20.8 22.5 
VEL= 3.8 12.9 4.2 

DEPTH= 2.6 5.2 2.6 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

NOTE: ADDED STATION 997.5 & 1002.5 
TO DEFINE 5' WIDE CHANNEL 

.699 3.35 2110.65 2110.65 .OO 2111.70 1.05 7.89 .07 2107.70 
420.0 125.1 180.0 114.9 26.3 16.0 23.6 8.2 6.5 2107.50 

.17 4.75 11.26 4.87 .070 ,040 .070 .OOO 2107.30 983.63 

FLW DlSTRIBUTlON,FOR SECNO= .70 CUSEl= 2110.65 

STA= 984. 986. 998. 1003. 1006. 1015. 
PER 0- .8 29.0 42.9 15.9 11.5 

AREA; 1.6 24.7 16.0 10.7 12.9 

VEL= 2.1 4.9 11.3 6.3 3.7 

DEPTH- .7 2.1 3.2 3.0 1.5 

*SECNO .796 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

NOTE: ADDED STATION 999.8 8 1004.8 
TO DEFINE 5' UlDE CHANNEL 

.796 4.14 2130.44 2130.44 .OO 2131.96 1.52 9.43 .14 2126.60 
420.0 15.5 246.1 158.5 5.2 20.2 30.0 8.9 6.8 2126.50 

.18 2.99 12.18 5.28 .070 .040 .070 .OOO 2126.30 997.11 
.017418 510. 510. 510. 0 11 0 .OO 20.03 1017.14 

PAGE 9 



DEPTH CUSEL CRlUS USELK EG .i- QLOB 
HV HL OLOSS L-BANK ELEV 

'QCH OR08 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 TOPUlD ENDST 

FLOW DISTRIBUTION FOR SECNO= .80 CUSEL= 2130.44 

STA= 997. 1000. 1005. 1008. 1017. 
PER 0- 3.7 58.6 20.6 17.2 

AREA= 5.2 20.2 12.5 17.6 

VEL= 3.0 12.2 6.9 4.1 

DEPTH= 1.9 4.0 3.9 1.9 

*SECNO .909 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

NOTE: ADDED STATION 999.3 & 1004.3 
TO DEFINE 5' WIDE CHANNEL 

.909 3.69 2151.39 2151.39 .OO 2152.41 1.02 10.27 .05 2148.20 

420.0 24.3 192.4 203.3 7.4 17.6 43.4 9.8 7.1 2148.00 
.21 3.30 10.91 4.68 .070 .040 .070 .OOO 2147.70 994.68 

.016822 600. 600. 600. 0 11 0 .OO 31.60 1026.28 

DISTRIBUTION FOR SECNO= .91 CUSEL= 2151.39 

995. 999. 1004. 1011. 1026. 
PER Q= 5.8 45.8 29.5 18.9 

AREA= 7.4' 17.6 21.0 22.3 

VEL= 3.3 10.9 5.9 3.6 

DEPTH= 1.6 3.5 3.1 1.5 
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24JUN92 15:28:07 PAGE 11 

T H I S  RUN EXECUTED 24JUN92 15:28:15 
................................. 

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 L lS l  

WASH AF: UNNAMED WASH #P 

SUMMARY PRINTWT TABLE 150 

SECNO XLCH ELTRD 

.oo .oo 

90.00 .OO 

88.00 2037.00 

130.00 .OO 

600.00 .OO 

590.00 .OO 

640.00 .OO 

510.00 .OO 

490.00 .OO 

510.00 .OO 

600.00 .OO 

ELLC ELMIN 

.OO 2022.50 

.OO 2027.03 

2032.67 2027.93 

.OO 2030.10 

.OO 2040.40 

.OO 2058.60 

.OO 2073.00 

.OO 2091.90 

.OO 2107.30 

.OO 2126.30 

.OO 2147.70 

a CVSEL CRIWS EG I O*KS 

420.00 2024.57 2024.57 2025.29 245.65 

VCH 

9.06 

12.50 

6.72 

2.10 

7.55 

6.57 

11.15 

12.91 

11.26 

12.18 

10.91 

AREA 

75.55 

33.60 

62.49 

343.86 

106.47 

135.74 

65.95 

58.26 

65.91 

55.41 

68.38 



SECNO 

.lo5 

* .I22 

I .I39 

.I63 

t .277 

.389 

" .510 

t .606 

* .699 

CUSEL 

2024.57 

2031.83 

2036.86 

2037.95 

2041.55 

2059.74 

2077.09 

2097.10 

2110.65 

DIFUSP 

.oo 

.OD 

.oo 

.oo 

.OD 

.oo 

.oo 

.oo 

.oo 

Dl FUSX 

.oo 

7.26 

5.03 

1.10 

3.59 

18.20 

17.35 

20.01 

13.55 

Dl  FKUS 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

XLCH 

.oo 

90.00 

88.00 

130.00 

600.00 

590.00 

640.00 

510.00 

490.00 
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a 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- . I22 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- . I 22  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

WARNING SECNO- .I39 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= .zn PROFILE= I CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .277 PROFILE= 1  MlNlMUM S P E C I F I C  ENERGl 

CAUTION SECNO. .510 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

cAUTlON SECHO= .510 PROFILE- I HlHlMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .606 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= .699 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .699 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .796 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .796 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

. 9 0 9  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

N SECNO= . 9 0 9  PROFILE. 1 MINIMUM SPECIFIC ENERGY 

PAGE 1 3  



W A S H  A F :  U N N A M E D  W A S H  #9 
Cross.-section . 105 





W A S H  A F :  U N N A M E D  W A S H  #9 
Cross.-section . 139 

D i s t a n c e  



WASH A F :  UNNAMED WASH #9 
Cross.-section . 163 

D i s t a n c e  



WASH A F :  UNNAMED WASH #9 
C r o s s . - s e c t  i o n  .277 

-. 070 -'-:070 
0 
P 
0 

D i s t a n c e  



W A S H  A F :  UNNAMED W A S H  #9 
Cross.-section . 389 

20851 -C70P . -  

.070 0 
s- 

P 
0 

20554 - .  . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
900 950 1000 1050 1100 1150 1200 1250 1300 

D i s t a n c e  



WASH A F :  UNNAMED WASH #9 
Cross.-section . 510 

21001 -. 070 '-. 070 -+- 
0 
V 



W A S H  A F :  U N N A M E D  W A S H  #9 
Cross.-section . 606 

"'"1 -. 070 - 
0 -. 070--- 
P 

20901 - .  . , , .  . . . , ~ . . . , . . . . ~ . . . . , . . . ~ , ~ ~ ~ ~ ~ , ~ ~ . ~  
980 990 1000 1010 1020 1030 1040 1050 1060 

D i s t a n c e  



W A S H  A F :  U N N A M E D  W A S H  #9 
C r o s s . - s e c t  i o n  .699 
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ATTACHMENT 8: REGIONAL REGRESSION EQUATIONS 
r i 

Bibliographical Reference: 

h lA 

(Attach a copy of tillepage, table ofcontenls, andpertinent pages including rq~urtions.) I 
I 2. Gaged or ungaged stream: I 
3. Hydrologic region(s1: 

Attach backup map. 

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

FIS: Revised: 

5 .  Urbanized conditions calculations . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes No 0 Yes C] No 

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

Is the watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No D y e s  O N o  

Comparison with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No a yes No 

[f the answer to 5,7,  or 8 is yes, expisin methodolog in Comments. 

l fdata is not available, indicate by NJA. 

Cm,mmenLs 

ALtach computation and supporCing maps, delineating the watershed boundary and dcainaye area divides 

Hydroiaqic Analysar Form Form 3 Pags 5 of 7 



AHACHMENT C: PREOPITATIONIRUNOFF MODEL 

FIS: Revised 
1. Method or model used: ................................... ~ ' E C  -1 

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

2. Source of rainfall depth: ................................. AIOAA A ~ ( ~ s  7 
3. Source of rainfall distribution: .' ............................ S C S  TYPE 72. 
4. Rainfall duration: ....................................... 24 hours 
5. Areal adjustment to precipitation (5%): ..................... E\I% HYDRO-q 
6. Hydrograph development method: ........................ 5- Gmph 
7. Loss rate method: ....................................... G r e ~ n  - AMPT 

Source of soils information:, ........................... C S  
Town c f  h'rrken' Source of land use information ........................ UUIC 

8. Channel routing method: ............................... F\lormnl ba%- 
9. Reservoir routing: ....................................... Yes No D y e s  a No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Baseflow considerations: Yes C] No D y e s  $I No 

If yes, explain how baseflow was determined: 

I I .  Snowmeltconsiderations: .................................. C] Yes C] No C] Yes El Yo 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.*. 

12. Model calibration: C] Yes q No Yes No 1 
~ f y e s ,  explain how calibration was performed f . n ~ ~ u d d  d\~chnrc1e5 - were cornoared 

R E  vs i*)RA\NAGE AZFA c ~ /  a r c 1  en\leloprc- 

13. FuLure land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO 
Ifyes, explain why 

NOTE: FEMA policy is to base noodingon existing condilions. 
lfdata is notavailable, indicate by NIA. 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watershed boundary and dramage area div~des. 

nydroioqtcAnalyr8s Form Form 1 Page 6 of 7 
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I L E G E N D  I 

ZONE V F  c.,n. n . e  -5th r.i-rtw h a r u d  I-... 
,< l , . , ' ,  b," "sad .I...,lon, d.,.rmln.d 

r L o o n w * Y  A R E A S  1U Z O N E  A F  

O T H E  R  F L O O 3  A R I A S  

Z O N E  x 
> i r . ~ ~ > :  O *  P O O ~  1 0 0 . ~ . ~ ~  W O ~ . ~ , , ~  OOOL ' :  1 ~ ~ 2 s  ~ F D I ) ~ ,  or I 

ZONE D u n ~ < t r r m l n r d  Air., n r h l r h  flood hazards i r e  

F Iood B o u n C ~ r v  

F l o o C r & v  Boundrrb 

I o n r  r) Rovndr ry  
REV1 
WA: 
FOR 

Lent, 

- B FlooC E l r r a l l o n  L lnc;  El.- 
513 - r r i4on n i r e , .  

i;;,-3 ... 
cross B ~ W  section r l o o e  L I ~ C  t ~ c v a t i o n  in ~ e c t  

( E L  I (B7 ' ,  H r , c r r  ' 0  Wllhln Zone' 

nv- ,  E I C V ~ I I O ~  R e l ~ r t n c e  M a r k  

. ~ c r t r c n r c d  t o  $ h e  Nxtrona'  G c o d i l t c  V c r t ~ c a l  Daiurn o f  1929 

NOTES 

Ccn.,. a r c a s  nor  in S o c c t a ' i l u x l  i raza,d * r o a r  m a y  bc D'(~ICCICO bi I!& 
con,<ol s ' r u i l u , r s  

R o u n d a r ~ e s o f ~ h c  l l c a ( * a v r c ~ r e  c o r n ~ t : ' r e  a!  roll I K ' O ~ S  a n d  nlciw 
ib!ec bet-ecn cross s ~ c l ~ o n i  T h y  I ' l x ~ w a v l  r r r r  3 s l . z ~  orr hydrad l i c  

~ o n u o c . a , ~ ) n s  n ! b  $rgar,$ !c rcu;, ,rmrn!r ol inr f c l f c r a  i m r r p r n c y  
M,nrpc">rnl Agency 

f l o o r n a y  w ,d lh l  ,n r o n r  . rca$ m a y  Lx 'm n l r r w  10 % h a  !o ICSI? 
i i m r a y  xidtnr i r e  nrcn,dcd in the f w d  l ? l u r a n i e  S:udy Hew" 

~ a r g a i  bzw I!& eirrat4onr a o y i y  only 1anlfwa.d ol ltx ~ h o r c l ~ n c  

CO~UYIIC lbmt!r r h a n  arc  cu r ren t  8 %  ol the c a c  o ' ! h , s  m a p  T h e  u5.r 

XMLM conlac:  a p u i o p r i a ~ c  ~oirrmun iy  0'1 : a  i la u e l r r n r n e  t i  C o r W l l l C  
!.rn!$ hare  chanpcn runseQucnt 8 0  !?e i ~ l u a r r  of lrie rndD 

lor d w i n i n ~  mag pwlr w e  separa te  I pr  n l r d  *lap Index 

M A P  AEWSITOPY 

Rs'er !o Rewrt*o.y L rllnp OP Index M a g  

EFFCCTIVE DATE Or 

COUNTYWIDE FLOOD I k S U P A N C E  RATE h1AP 
A P R S L  1 5  1988 

EFFECTIVE DATE IS1 OF REVlS lON 1SI TO THIS PANEL 

'OUT 
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