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Flooding Source: Wash : 
{Ow furnlfur eacnflouding ~uurcz)  

FEMA USE ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 

HYDROLOGIC ANALYSIS FORM 

Project Namelldentil ier:  In//c Ken bur0 AD M 5  FC D gq- 79 

P U B L I C  BURDEN DISCLOSURE NOTICE 

irblic reporting burden for this form is estinrated to average 3.67 hours per response. The burden estimatc includes thc 
me ror reviewing instructions, searching existing data  sources, gathering and maintaining the  needed daLa, a n d  

completing a n d  reviewing the form. Send comments regarding the  accuracy of the  burden estimate and any suggestions 
for reducing this burden, to: Informatian Collections Management, Federal ErAergency Management Agency, 500 C 
S k e e t ,  S. W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. 

O.M.B. Burden No. 3067.0148 
Exptres July 3 7 .  7994 

1. HYDROLOGlCANALYSIS IN FIS 

Approximate study s t ream (Zone A) 
24 DeUi ed study stream (briefly e plain me~hodoiogy) H f i  - 1 a ~ ! y 5 / 1  based 00 ~ l o o d  

c,~/~I Dlitrict $ d o ; i c ~ , ~ q  county Mr%odoIao,rs. 
2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I No existing analysis 1 
I 0 Improved data (see data revision onpage 3) I + Changed physical conditions of watershed (explain) 

I C] Alternative methodology ( jus t16  why the reuised model is better than modal used in the effectiue PIS) I 
I Evaluation of proposed conditions (CLOMRs only) (explain) I 

ha Other I\)m eXlhv analt/515 or ~ ( ~ M I v ~ I s  b+,r?Cl 
4 

>pdaM +n ref~erJ 
~ Y I S ~ ~ O  con 

J 'd;f,ons! 
If a computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input  
fi les for the lo-, 50-. 100 - a n d  500-year recurrence intervals. I 
Only the 100-year recurrence interval need be included for SFHAsdesignated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

Q] Approval of hydrologic analysis, including the result ingpeak di harge va ue (s has een provided by the 
appropria,te local, state,  or Federal Agency. (i.e., F I D C ~ ~  cnnYr&~ ~ld t - l r f  2 Marl C O P &  

cr;u nSi/ ) 
.%ttach evi'dencc of approval. 
Approval of the hydrolocic analysis is not required by any local, State, or Federal Agency. 
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4. REVIEW OF RESULTS 1 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area FlS (cfsl : Revised (cfs) : 

* 3 7 MI. 
I 

~ o n f  luencc ~ 1 %  H\o.~<a)ampa - snf cfs 
Elver 

Xole: When revised discharges are not significantly different than FISdischarges, FEMA may require a 
confidence limils analysis on attachment D at a later date to compleie lhe 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, lrwsilion lo lhe unrevised portion is'important to maintain ihe eonlinuily or the study. NFIP 
regulations stipulalc that such a transition must be assured. What is the transition from the proposed discharges to the 
efTecilve discharges? I'lease explain how the lransition was made (attach separale sheet ifnecassary) 

h <XIS~~M Q ~ C I ( Y S I ~  or uprl&d ornalv515 to re f l ec t  +,stlu\q ~ o d l h o n s ,  
d 

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

r 
Is the new hydrologic analysis being developed solely to revise the flow values prcsenled in lhc FIS ( i . r .  no changed 

hydraulic conditiom)? Yes No 

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

FEMA does not normully revise NFIP maps solely due to insignificant flow c h u n ~ e s  where changcs in IOO-year walcr 
jurrace elevalion are less than 1.0 foot. 
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5. HISTORICAL FLOODING INFORMATION 

1 Is historical data  available for the flooding source? Yes No I 
If yes, provide the following: 

Location along flooding source: 

Maximum peak discharge: 

Second highest peak discharge: 

Source of information: 

cfs 

c fs 

6. GAGE RECORD INFORMATION 

Location of nearest gaze lo project site (along flooding source or similar warershed; specifi) 

h / A  
Gaging Station: 

Drainage a rea  a t  gage: mi" 
Number of years of data: 

C 

7. DATA REVISION 

I Please use the following tabic to list all the daca andlor parameters aifccted by this request and identify ~hc :n  :is 
new d a b  (New) or a s  revising existing data (Revised). ( I f  necessary, ailacn u separate sheet.) 

I , Data Parameter  ?few Revised Data Source I 

• Data source can be from a Federal, State,  or local government agency, or from a private source. Same Slate and 
local governments may have less strict data requirements than Federal agencies, in which case the hydrologic 
data  may no1 be accepted by FEMA unless it is demonstrated that the data give a better estirnale of the flood 
discharge. 

Attach documenLaLion corroboraling each dala source (i.e., crrlified srurernmr, report, Sibliogruphical reirrcnce 10 
a published document). In the case of a published document or a governrnenl 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) 

0 Regional Regression Equations (use Attachmenf B)  

Precipitalion/RunoffModel (use Altachrnenf C) 

3 Other (specify: attach backup cornpurations and  supporting data) 

Hydrologic Analysis Farm Form 3 Page 3 of 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: 

Gage 1.ocation (latitude and longitude): 

FIS: Revised: 

1. Number oryears 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 . . . . . . . . . .  : ............................... 

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

IJ Yes No U Y e s  O N o  

8. Probability distribution used (justify 

if log-Penrson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  I - 
9. Transfer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes ~o I 

If yes, specify me~hod 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of resulls with other analyses q Yes q NO 

If yes, describe comparison 

'FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. I 
If any data is not available, indicate by NIA. I 

Arrach analysis including plot of flood frequency curve. 

Uydrologic Analysis for Form 3 Page d of 7 



ATTACHMENTU: REGIONAL REGRESSION EQUATIONS 

1. Bibliomaohical Reference: 1 

I (At&ch a copy orfitlepage, a b l e  orcontenfs, andpertinent pages including rqlmtiom.) I 
I 2. Gaged or ungaged stream: I 
3. Hydrologic region(s): 

Attach backup map. 

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

. . . . . . . . . . . . . . . .  I 5. Urbanized conditions calculations 

FIS: Revised: 

0 Yes q NO O Y e s  U N O  

1 6 Percent of watershed urbanization . . . . . . . . . . . . . . . . . . . . . . . . .  I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is the watershed controlled? Yes No 

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

Comparison with other analyses Yes 0 X o  Yes NO 

If the answer lo 5,7, or 8 is yes, explain methodolog in Comments. 

If data is not available, indicate by VIA. 

Comments 

~~p ~ 

Attach cornputalion and supporting maps, delineating the walershed boundary and dlainage area diviilos. 

Hydrolog!( Pnalyros Form Form 3 Page 5 of 7 
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ATTACHMENT C: PREClPlTATlONlRUNOFF MOOEL 

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

Hydrologrc analysts Form Form 3 Page 6 of 7 

FIS: Revised 
1. Method or model used: ................................... k 4 z  -1 

Version: ............................................ Ver. 3.0 
Date: ............................................... 02 AUG. 88 

2. Source of rainfall depth: ................................. hfoAA AMOS 2 
3. Source of rainfall distribution: . ............................ S C S  TYPE II 

....................................... 4. Rainfall duration: 24 hour5 
5 .  Areal adjustment to precipitation (9%): ..................... HYDRO-QC 
6. Hydrograph development method: ........................ 5- G V Q P ~  
7. Loss rate method: ....................................... 6 r e n  - AMPT 

Source of soils information: ........................... 5c5 
Town d Wirkrnbu Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  ''4 

d 

8. Channel routing method: ................................ _hlorm&l Den% 
9. Reservoir routing: ....................................... a y e s  O N o  O Y e s  a No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes 0 No U Y c s  $I No 

If yes, explain how baseflow was determined: 

11. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No q Yes rn No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q No a y e s  = N o  

Kyeu, explain how calibration was performed ~ o m ~ u i d  dischar!es were compared 
w\% D\%HARGE vs ~ R A \ N A G E  AEA curves and enve~cpcs 

i?reparer) b ne F \ ~ A  CantroI D\drtcI bF k\arIcoPo 6 un i. t / ,  

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs [XI NO 
If yes, explain why 

NOTK: FEMA policy is to base floodingon exisLingcondiLions. 
If data  is not available, indicate by NIA.  

2 



ATTACHMENT 0: CONFIDENCE UMlTS EVALUATION 

I - 
Discharges for selected location: 

Exceedance Probability FIS Revised 

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

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

I % (1 00-year) . . . . . . . . . . . . . . . . . . .  cis cfs 

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

1% (100-year) Flood Conlidence Inlervals 

90% Confidence Interval: 5% limit cfs 

95% limit cis 

I 50% Confidence Interval: 25% limit cfs 

75% limit cis 

If Lhe value of the 100-year frequency 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 No 

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

Attach Confidence Limits Analysis. a 
Hydrologic Analysis Form Form 3 Page 7 of 7 



A p F n t l l 3  5 * /  
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No, i06f-0148 FEMA USE ONLY 

RlVERlNE HYDRAULIC ANALYSIS FORM Expires luly 3 1. 1994 

I>UBLIC HUKI)UN DISCLOSURE NO'I'ICK 

uhlic reporting burden Tor this form is estimated Lm average 2.25 hours per response.The hurden esLin~aLe includes the 
me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 

completing and reviewing the form. Send comments regarding the accuracy of lhe 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 ofManagement and Budget, Paperwork Reduction Project (3067- 
0148). Washinglon, DC 20503. 

Community Name: \jn~n CrrRora Mar;c,-+& 6 1 1 n / ,  I ,h /own of h/;ckenburc~ - ,  
' / - 

Flooding Source: f l ash  6): 
tOtro hrnt for aocjl i lwdina source) 

Project NameAdentificr: W;c k c -  b ~ r q  ADPIS - F C 5  99-77 
1. REACH TO BE REVISED 

[)ownstream limil: s J o J ~ ~ ~  0.0<8 
/ ' 

Upstrclim limit: SAc, T , J ~  / * l o z  
2. EFFECTIVE FIS 

n Not studied 

9 Studied by approximate methods 

I)ownstream limit of sLudy 

Upstream limit of study 

@ Sludied by detailed methods 

Downstream limit ofstudy Con f/ue,qce w !  / /qssa y ~ e p c ,  p f ' ve r .  

Upstream limit ofstudy ~ & f r ' o n  / , I 0 2  

3 Flnodway delineated 

Downstream limit ofFloodway 

Upstream liniit of Floodway 
1 

3. HYDRAULIC ANALYSIS 

Why is the hydraulic analysis direrent  from Lhat uscd to develop the FTRM. (Check ull that upply) I 
1 3 Not studied in FIS ! 
I a improved hydrologic data/analysis. Explain: I 

I a Improved hydraulic analysis. Explain: I 
I 3 Plood control structure. Explain: I 

* 3 Other. Explain. I 
I 

FEMA Form 81-89C. JUG 53 Riverme Hyaraulic analysas Form Form 4 Page 1 at 6 



3. RIVERINE HYDRAULIC ANALYSIS FORM 
Models Submitted 

1"ull input and oulput lislings along with files on diskette (ifavailable) Tor each or Lhe models lisled below and 
summary o r the  source of input parameters used in the models must be provided. The summary must  include a 
comaleLe description of any changes made from model Lo model (e.g. duplicate effeciiue model lo corrected ejfeciiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
inslruclions ror directions on when other models may be required. Only the 100-year flood profile is required for 
Sl.'liAs wiLh a Zone A designalion. For areas  which do not have detailed floodrng, a hydraulic n~odcl  is not  
required; however HFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural  Floodway 

Copies o f t h e  hydraulic analysis used in the effeclive FIS, referred to a s  lhe  C] 

effective models ( lo- ,  50-, loo-, a n d  500-year mulfi-profile runs a n d  the 
floodway run)  must be obtained and lhen reproduced on the requestor's 
equipment to produce the duplicste effective model. 'This is required to 
assure  tha t  lhe effective model input data has been transferred correctly to 
lhe  requeslor's equipment and to assure  tha t  the revised da ta  will be 
in tegrated into the effective da ta  to provide a continuous FIS model 
upstream and downstream of the revised reach. 

Corrected Effective Model 

The  corrected effective modei is the model that  corrects any errors tha t  
occur in ihe  duolicate effective model. adds any additional cross seclions to 
the dunlicale cffeclivc model, or incorporates more deLailcd lopographic 
information than lhat  used in the currenlly elfeelive model. The corrected 
cifective model must reflect any man-made physical chanqcs since the 
date  of the effective model. An error could be a technical error  in the  
modeling proccdurcs, or any construction in the floodplain tha t  occurrcd 
prior lo the date of Lhe effective model bul was no1 incorporated into the 
effective modcl. 

Existing or I'rc-Project Conditions Model 

The  duolicalc cffcctivc or corrected model is modificd to product thc  
existine or nre-oroiec~ conditions model to reflecl any modificalions that  
have occurred within the floodplain since the date of the effective model but 
prior LO !.he construction of the  project for which the  revision is being 
requested. If nu modificalion has occurred since the dale of Lhe effective 
model, then lhis model would be identical to the corrected drccl ive  or 
duolieale effective niodel. 

Revised or I'osL-l'rojecl Conditions Model 

T h e  existine o r  ore-oroiect conditions model (or duplicale effecfiue or  
correcfrd efrectiue model, a s  appropriate) is revised to reflect revised or ~$81- 

project condiliuns. This model musl incorporale any physical changes lo 
the floodplain since the effective model was produced a s  well a s  the effecffi 
of the pro,ject. When the request is ror proposed project this model should 
reflect proposed conditions. 

Natural  Floodway 

a a 

Natural Floodway 

a 

Natural Floodway 

1x1 Other: Please a t tach a s h e e t  descr ibing a l l  o t h e r  models o r  Natural  Floodway 
calculatiunv submilled. a €3 

N c  w M, i / (?mrosei E%c# Iv~  &fadel) 
I 
I 
L f 

Rivetine Hydraulic Analyra, rorm kolm4 page 2 at 6 



4. MODEL PARAMETERS (from modelvsedto revise 100-yearwarersurface elevation) 

I I 

t Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J 9  cb 3 / 7  % 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ cja V07 c#+ 

/a8 c,/k J 
100-year U&./ C,p Y 

- - 500-year 

Attach diagram showing changes in  100-year discharge 

2. Explain how ihc  s tar t ing water  surface elevations were determined Star # ,n?  wa+cr 
e 

surface e/c r a  i fdrcs de+errn,neC/ b y  f-lre s/ooc- area mejhod. 

3. Give rangc of friction loss coefficients (ManningS "1'4") Channel . . . . . . . .  0 --L ' 2 1  D k r  

Overbanks 0, 060 0 , 0 7 0  . . . . . .  

if friction loss coefiicients a r e  different anywhere along the revised reach from those used to develop the Vil3.M. 
s ive  l o c ~ t i u n ,  value used in the effective FIS, and revised values and un expimation a s  lo how the rcviscd viliucs 
were determined. 

Explain: 

I .  Ilescribe how Lhe cross seclion geometry data weredetermined ie.g.. field survej, ropographic mup, iuhen from 
previous study) and list cross sections that were added. 



4. MODEL PARAMETERS (Conl'd) 

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

A// reach lenq;Xs V e r e  mcaSurec/  G o m  CIOcdp/~t; 

work  m a p s *  

5. RESULTS (from modelused lo revise 100.year water surtace elevations) 

1. Do the results indicate: 

a. Wate r  surface elevdtions higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  Yes 8 No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 Yes No 

c. Crilical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B y e s  0 NO 

d. Other unique situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 Yes 13 No 

or+  G f h c h e d ,  r o D l e n ~  rep . , 3 yes, ~ ~ e c l h l  j , 

l fycs  to a of hc abovc, uLLach an ex dnatlon that discusscs the sltuaLlon and how it is prcscnlcd on the 
profiles, tables, and maps. 

2. What  is the maximum change in energy grddienl between cioss-sections? . . . . . . .  
Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,27G 

3. What  is the  distance between the cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  3 2 P  -fX 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.33P 

4. What  is the  maximum distance bctween cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  519 $t 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /. 102 
5 .  I.'loodway delermination 

a.What is the maximum surcharge allowed by the communily or Stale? . . . . . . . . .  / , o  fool 

b. What  is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . .  0.0 foot 

Specify locdtion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S488 f ~ s  

Specify IocaLion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..-- 0,276 

Explain: 

d. Are there any negedtive surcharge vaiues a t  any cross-seclion L8 Ycs ?lo 

I f  yes. the floodway may need to widen.. I F  it is not widened, please explain and jndicate the maximum nc:dtive 
surcharge.  A Sure h9 r-qe of - 0 . Z G f  occur5 a f  S f * f l o 7  0,36t/ o/ue f o  

1 ' 
c',),$rf C O r n P V / ~ t l c + " L  

1 
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5. RESULTS (Cont'd) 

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

If  Yes, explain: . 

(7. 
Do 100-yrar water surface elevations incrrase a t  any location? , . . . . . . . . . . . . , . . , , . . . . . 0 y e s  NO I 
Ifyes,  please attach a list o i t h e  locations where the increases occur, slate whelher or not the increases a r e  located 
on the requeslor's property, and provide an explanalion of the reason for the increases. 

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

6. REVISED FlRMlFBFM A N 0  FLOOO PROFILES 

( A. T h e  revised water surface elevations t ie into those computed by the effective FIS Model ( l o - ,  50-, 100-, and 500- 1 
year),  downstream of the project a t  cross-seclion within feet and upstream of the 

project a1 cross section within feet. 

13. T h e  revised floodway elevations lie into those computed by the erective FIS model, dowstream of the project a t  

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

within feet. 

C. ALtach profiles, a t  the same vertical and horizontal scale a s  the profiles in the effective Ia'IS report, showing 
s t ream bed and profiles of all floods studied (without encroachment). Also, label 311 cross sections, road crossings 
(including low chord and top-of-road data) ,  culverts, tributaries, corporate limits, and study limits. If channel 
distance has  changed, the stationingshould be revised Tor all profile sheets. 

1 I). Attach a Floodway Data Table showing dala  for each cross section listed in the published Floodway 1)nla'roble in 
Lhc IVIS report. 

I l>r~bcccd to Ilivcririe /Coastal Mapping Form 

I I 

Riverine Hydraulic Analysis Form Form 4 Page 5 of 6 



1. 1.100-year lnatuml) Water Surface Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value 

Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. 
I 

Page 6 of 6 
Sheet of a 
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FLOOOWY DATA, W S H  0 :  

PROFILE NO. 2 

- - - - - - - FLOOOUAY - - - - - - -  WATER SURFACE ELEVATION 

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



biic reporLing burden for this form is estimaled Lo average 2 hours per response. The burden estimale includes ihe 
::e for reviewing insiructions, searching existing data sources, gathering and maintaining the needed data,  and 

piecing and reviewing the form. Send comments regarding the accuracy of Lhc burden estimate and any suggesiions 
[or reducing this burden, to: Informalion CollecLions Management, Federal Emerzency Management Agency, 500 C 
SL~DPL, S.W., Washingion, DC 20472; and lo the Off~ce of Management and Hudge~, Paperwork Reduction Project (3067- 
0:4S). W a s h i n ~ o n .  DC 20503. 

FEDERAL EMERGESCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 
SRIDGi:C!JLVE?.T FORM Ex~ i resJu iy  31. 1994 

community Name: Unmcorpornfd ~ Y I C O ~ ~  C m n f y  / G/*'n of W/ckenbury - 

FEMA ONLY 

W a s h  Q : ?!ooding Source: 

PUBLIC BURDEN DISCLOSURE NO'SICE . . 

Project. Narncfldentifier: LJ,cknburet ADM 5 FC 0 27- 79 

I . . .  
2. i.ocation oibridgniculvert along flooding source (in terms oistream distance or cross-scc:!on ~oenlifier): 

~$a4!,d~ LY,JX~JO \S&J,bri OSo69 

3. This revision reflects (cnec.h one ojfhe jollowing): 

New bridqelculver: no1 mode!ed in the F!S - 
i? Modified bridgelculvert previousiy modeled in the F!S 

New analysis oibridgdculvert  previously modeied in ;hc F!S 

iEz?Luin luhy nelu anaiysis was performed: I 

1 Provide Lhe Following inrormalion a b o a  the strucrure: I 
i Dimension, rnater:aI, and shapc (e.,o. two 10 x 5 ieec reiniorced concretc box culvert: three 30-root span bria<e 

with 2 rows o i i . ~ o  3- foot diameter circuiar picrs: 40-foot wide ogeo sh-pe  spillway) f W O  5'/ " dor,.'.k/ 
732.c CQncre Cc p,>e c ~ l l v e r j  

1 
9 . Entrance geomeiry olculvert/type of bridge opening !e.g. 10  " -  75 "wing walls with square top ed-0 sloping 

ernbankmenis and vertical abutments) Grmte cnfrance h i f h  haikrlr/"//. 

3. ~ lydrau l ic  mode! used to analyze the structure (e.:.. fIfi::'C-? with spec:ui br:ckr rourinr. WSPIIO, IIYXJ 

ffEC- 2 w ; f h  S p e c i e /  C u / v e r f  ROUCIAC 
f 

Ildiiicrent :han hydraulic analysis for the floodingsourcc.justiiy why the hydraulic analysis used for the 
ilooding source could no1 analyze the struc?ure!sl. IALLacn jc~~ti/icarionJ 

I 
e If  a n y  i t ems  d o  nocapp ly  to submi t t ed  hydrau l ic  analysis .  indicate by ?(I+, 

^ One io rm p e r  new/revised bridge'culverr 

FfMi  Form 31-a3E. A U G  93 Bridge/Cuiven Form Form 7 ?3ge : a! 6 



3. ANALYSIS 

S k e ~ c h  ihe downstream faceof the structure together with the road profile. Show, at a minimum, the maximum low 
chord elevation, inver t  elevation, minimum Lop of road elevation, and ineiTcctive flow widlhs. 

Uo. o f  Barrels: 2 

/ ' 
see C ~ S  sec+ton # 6, GP 1 

S k e x n  ~ \ e  upsa-.- L d m  race oiLhe s::uc:ure l o g e h e r  wiih ;he raad pro~iie.  %ow, ac a minimum, the rn;l.xiaurn low 
\ chori  ?!evaiion, invert eievarion, and minimum Lopoi road eievarion. 

, , 

,do of Barrels: -? R p e  ~ulverf  I nve r t  E l e ~ .  
n 

cu1vet-f 5l*c: S$ q(>32, r1  can,,/, p,pc c ~ / v e r /  

~e Cross ~ c h n  # O. 06q 



3. ANALYSIS (Cont'd) 

Attach plans of thestructure (s) certified by a registered Professional Engineer. 

t 

i 3a.x I 
Culvcrl length or bridge width (h) 

Calculated culvcrlmridge area (ft9 
by the hydrsulic model, ifapplicable 3 /4  /'i z, 

'Potal culverUbridge area (h:) "/ S/  p2 

Skelch the plan view of the struclure(s) Show, a1 a minimum, the skew angle, cross-section locations, distances 
bclween cross sections, and length olstruclure (s). 

- flow 

3 0 . A  = 49.e 
St?. 6- 0 O\C8 
St& C =. *.*GLf 

st . , .D= 0'0.89 

Reach Leqtr,s: 

Q 11-  336 f% 
a u a L2 = 32,J ft. 

$ ' 

fl b L 3 = /33,.ff+. 
\n 

OridgtlCulverl Form Form 7 Page 3 of 6 



3. ANUYSK (bnt'd) 

Elevations Above Which Flow is Effective for Overbanks 1 
Ixh Overbank Right Overbank 

u p s t r e a m  face (;TA 0 $06 4 )  a ~ 1 3 ~  ' U 1 3 ,  3 ' 
Downstream race 2007. 3 2007.3 ' 

M i n i m u m T o ~ o f  Road Elevation I 
I ~ f t  Overbank Right Overbank 

I 
Upstream face &/J.\C 2.013. 3 

%/3, .c 2 ~ 3  13. 3 
/ 

Downstream face 

100-Ycar Elevations Water Surface Energy Gradient 
Elevatiocs Elcvations 

Upstream face C ~ Q  0. 60r Cn/3. ,- - C? 

Downstream face 200 8, 6- -2- 200 9 ,  2 7  

Discharae 
Amount  of now 

Low Flow Pressure Flow Weir Flow ToLal !+'low I 
throughlover - 
the s l ructure  (s) (cfs) 4 6  193 5 B ~ j & ( @  

'I'hc maximum depth of I 

now over the roadwaytrailroad (h.) ..................................... 0 . 3 2  
I 

W e i r  length (R.) ......................................................... 351 

TOD Widths 
Floodplain Floodway 

Upstream face 4- 'O 

Downstream race -LEE?- 

Too Widths 

Effective Flow 
Effective and 
Ineffective Flow 

Upstream face 350,3 Po 

Downstream Pace ' 2LZ. 0 Y O0 

1 
BridguCulvcn Farm Form 7 Page 4 of 6 



3.ANALYSIS (tont'd) 

l a s s  Coeficients 1 
Entrance loss coeflicienl 

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

Friction loss coeficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, ete.1 

Total loss coellicienl 

Weir coeficient 

Pier coeficient 

Conbaction loss coefficient 

Expansion loss coeficient 

4. SEOIMENTTRANSPORTCONSIDERATIONS 

1. A. Is there any indication rrom historical records t h a t  sediment transport  (including scour a n d  deposition) can 
affect the 100.year water surface elevations? ............................. 0 Yes No 

B Based on the condilions(such as geomorphology, uegetotiue cover a n d  development of the watershed a n d  stream 
bed, a n d  bank conditions), is there a polenlial for debris and sediment transportlincluding scour a n d  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the  
bridgc!culvert? ...................................................... (7 Yes No 

.. If the answer to either I A  or 1B is yes: 
A. What is the estimated sedimentlhed malerial) load? 

cfs (aflach gradofion curue) 

Explain method used LO estimate thc sediment transport  and the depth orscour and/or 

deposilion A - d m  f S p n  6 no$ ~ ~ m ~ t ' d e r c  
I 

10 a n a  I vs/So 
/ 

B. Will sediment accumulalc anywhcre through Lhc bridgc'culvcrt?a Yes 0 No 

Ifyes, explain the impact on the conveyancc capacity through the 

bridgelculvert? 

S.Fl000WAY ANALYSIS 

1b:xplain method orbridge encroachmcnt 

(nocdway run) M o d  of Lr,'dqe e n c r o ~ c ~ ~ e o ~  C I ~  where 
encroacI,v,ro f J&C~D;:S , e f b y  E T C/',e. , S T E N  CL , ""'~'4; 

w,~, ; i ,  e/<cch;c e/eua/,do~ are e ' L XJ C/: e .  , ELLFA, L L P L A ~  

1 

& e P k c C t ; e  Chd ~ / / c Y / o C , ~ ~ S  

I)ridqe/Culven Fotm Folm 7 Page 5 01 6 



5. FLOOOWAY ANALYSIS (Cont'd) 

Comments (exphm any unusual sifuafionr): 

1 1 
Attach analysis. 

BridgelCulvan Form Fotm 7 Page 6 oi 6 



............................................ 
* HEC-2 WATER SURFACE PROFILES * 
* * 

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

DATE 14AUG92 T I M E  15:17:31  * 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

........................................ 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, S U I T E  D * 
* D A V I S ,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* (916) 7 5 6 - 1 1 0 4  * 
........................................ 



THIS RUN EXECUTED 14AUG92 15:17:31 
.................................... 

HEC-2 WATER SURFACE PROFILES 

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

T1 WICKENBURG ADMS - CONTRACT FCDMC 89-79 
12 BLACK & VEATCH PN 17676: COE 8 VAN LOO JN 1197-02 
T3 WASH R: CEMETERY WASH (WASHRC.0) 

J1 ICHECK INQ NINV lDIR STRT METRIC HVlNS Q WSEL FQ 

0 2 0 0 0.00293 0 0 0 2020.26 0 

J2 NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

a 0.045 0.045 0.035 .2 .4 
HASSAYAMPA RIVER CROSS SECTION 50.46 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE W I T H  WASH R - CEMETERY WASH, A WEST TRIBUTARY 
NON COINCIDENT WlTH 100-YEAR DISCHARGE IN HASSAYAMPA 
THE METHOD USED TO START T H I S  HEC-2, WATER SURFACE PROFILE 
ANALYSIS IS THE SLOPE/AREA METHOD. THE WATER SURFACE ELEVATION 
FOR CROSS SECTION 50.46, THE HASSAYAMPA RIVER, WAS USED AS AN 
APPROXIMATE STARTING WATER SURFACE ELEVATION FOR THE WASH R -  

CEMETERY WASH HEC-2 UATER SURFACE PROFILE ANALYSIS. 
50.46 27 1770.0 2111.8 0 0 0 

2045.3 1000.0 2040.0 1070.2 2016.0 1119.0 2012.0 1250.0 
2013.3 1460.2 2010.8 1506.2 2011.2 1575.0 2014.7 1646.6 
2010.5 1866.3 2009.7 1874.8 2009.7 1900.3 2009.7 1926.2 
2011.5 1986.3 2011.5 2053.5 2011.5 2111.8 2015.0 2133.8 
2015.6 2803.0 2019.6 2826.0 2022.2 2860.0 2036.0 2920.0 
2038.4 3082.1 2041.8 3153.8 

0.070 0.070 0.035 .I .3 
7.1 9.1 260 1215 

THE POINT OF INTERSECTION OF THE THALUEG UlTH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, UNLESS 
OTHERWISE NOTED. 
FIRST SECTION OF WASH R - CEMETERY UASH 
DUE TO THE CONFIGURATION AN0 OTHER HYDROLOGIC CHARACTERISTICS 



PAGE 2 

OF THE WATERSHED, THE PEAK DISCHARGE MAY INCREASE AND/OR I 
AT VARIOUS LOCATIONS ALONG THE UASH. 

0.174 40 970 1015 1100 50 
2028 65 2027.2 91 2026.4 117 

2025.2 195 2024.9 232.5 2024.6 270 
2023.7 389.4 2023.7 425 2023.7 462.5 

2024 571.7 2024 606.7 2024 641.3 
2024.1 742.9 2024.1 777.1 2023.6 811 
2021.5 917.5 2022 940 2025 950 

2023 1015 2026 1030 2022 1065 
2021.3 1153.3 2022 1180 2023.8 1210 

NC 0.070 0.070 0.035 .2 .4 
ET 7.1 9.1 

5 FOOT WIDE WOW AND STEEL PEDESTRAlN BRIDGE 
200 FEET DOWNSTREAM OF A.T. & S.F. RAILROAD TRESTLE 
THIS BRIDGE I S  NOT MODELLED DUE TO THE SHORT WIDTH. 

X1 0.227 45 980 1010 235 200 
GR 2034. 367 2032. 388 2030. 400. 
GR 2028 465 2028 483 2028 501 
GR 2028 555.4 2028 573.6 2028 591.8 
GR 2027.6 646 2027.4 664 2027.2 682 
GR 2026.6 738 2026.4 757 2026.2 776 
GR 2025.5 831.9 2025.3 850.4 2025.1 868.8 
GR 2025.9 923.9 2026 930 2028 935 
GR 2030 965 2028 970 2026 975 
GR 2023 1000 2024 1010 2030 1016.5 

0.070 0.070 0.035 .3 .5 
9.1 

DOWNSTREAM SECTION OF THE ATCHISON-TOPEKA AND 
SANTA FE RAILROAD TRESTLE. SPECIAL BRIDGE DATA. 

0.274 43 960.7 1039.4 28.5 
10 

2036.0 381. 2034. 391. 2033.1 
2032.8 487 2032.7 508.1 2032.6 
2032.3 592.6 2032.2 613.7 2032.1 
2031.5 697.5 2031.1 718.1 2031 
2030.6 804.6 2030.4 825.4 2030.2 

2030 915 2030 937.5 2030.7 
2027.0 1000. 2027.2 1016.7 2027.1 

2034 1045 2035.3 1051.7 2036.7 
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ET 9.1 
4 TO 5 FOOT DROP FROM CROSS SECTION 1.191 AND 1.199 

X1 1.191 60 980. 1020. 280 240 
GR 2120 900 2119.3 902 2118.7 904 
GR 2116.7 910 2116 912 2115.3 914 
GR 2113.3 920 2112.7 922 2112 924 
GR 2110 930 2109.3 935.8 2108.7 941.7 
GR 2107.1 955.3 2106.4 961.1 2106 965 
GR 2103.2 974 2102.4 978 2102 980 
GR 2102.7 1024.1 2103.4 1028.2 2104.2 1032.3 
GR 2106.4 1044.6 2107.1 1048.6 2107.8 1052.7 
GR 2110 1065 2110.5 1067 2111 1069 
GR 2112.5 1075 2113 1077 2113.5 1079 
GR 2115 1085 2115.5 1087 2116 1089 
GR 2117.5 1095 2118 1097 2118.5 1099 

Y 9.1 
DIRT ROAD DIP CROSSING 

1.199 64 970. 
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1092.9 
1103.6 
1114.4 

1206 

920.1 
936.7 
982.5 

1063.5 
1129 

1174.1 
1208.6 
1226.4 
1244.3 

1080 

850 
862.5 
897.5 
922.5 
977.5 

995 
1045 
1070 

1082.5 

1156 

849 
866.5 
883.6 
901.4 

970 
1000 

1043.5 
1133.8 
1151.7 
1168.3 

1099 
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895 
907.5 
960 
1015 

1072.5 
1090 

1102.5 
1115 

1127.5 

1126 

916.4 
930.7 
945 

988.6 
1051 

1095.4 
1114.6 
1131.1 

ET 
DIRT ROAD DIP 

XI 1.531 44 
GR 2140 905 
GR 2137.1 919.3 
GR 2134.3 933.6 
GR 2131.6 954 
GR 2130.3 991.4 
GR 2130.8 1068.2 
GR 2132.2 1098.2 
GR 2134 1120 
GR 2137.6 1133.9 

9.1 
CROSSING 
991.4 
2139.4 
2136.6 
2133.7 
2131.3 
2130 

2131.1 
2132.6 
2134.7 
2138.3 

0.065 0.065 0.035 
9.1 

DIRT ROAD DIP CROSSING 
1.656 56 980. 
2150 780 2149.7 

2148.5 793.5 2148.1 
2146.9 806.9 2146.6 
2145.4 825.8 2145.1 
2143.8 855 2143.5 
2142.3 945 2142 
2141 980 2140.7 

2140.5 1002.5 2141 
2142.9 1015.6 2143.3 
2145.1 1029.4 2145.6 
2147.3 1043.3 2147.8 
2149.6 1057.2 



NC 0.065 0.065 0.035 
ET 9.1 

D I R T  ROAD OIP CROSSING 
X I  1.751 49 991 
GR 2160 850 2159.5 
GR 2157.3 899.7 2156.8 
GR 2154.9 932.1 2154.2 
GR 2152.1 960.6 2151.8 
GR 2149.8 991 2149.3 
GR 2149.6 1048.6 2149.7 

2150 1095 2150.5 i 2152.6 1110.8 2153.2 
2155.3 1126.6 2155.8 

GR 2157.9 1142.4 2158.4 

9.1 
DRAINAGE SUBAREA COMBINED FLOU 

1.813 52 967.5 1025.0 
2170 805 2168.9 808.9 

2164.4 824.4 2163.3 828.3 
2159 845 2158 850 

2156.7 890 2156.4 898 
2155.5 963.8 2155 967.5 
2154.7 1000 2155 1025 
2156.3 1095.8 2156.1 1120 
2157.6 1136 2158 1140 
2159.3 1163.3 2159.6 1167.2 
2162.1 1187 2162.8 1191 
2165.6 1207 2166.3 1211 
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1101 

817.7 
833.6 

850 
866.7 
889.4 

914 
973.3 

1031.8 
1078.1 
1093.8 
1109.6 
1125.4 

1124 

893.2 
925.6 
954.4 

982 
1036.2 
1088.8 
1107.6 
1123.4 
1139.2 

1164 

820.6 
840 
882 
960 

987.5 
1075 
1132 

1159.4 
1183 
1203 

1082 

635 
660 
690 
735 
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850.8 
910 

1040 
1065 
1090 
1115 

1025 

666 
686 
706 
726 
766 
822 

880.6 
940 

1000 
1026.3 
1046.7 

1349 

726.7 
773.3 
856.9 

959 
1026.7 
1098.6 

1200 
1303.3 

1335 
1368.3 

1123 

702.5 
724.3 
745.7 
808.8 

860 
926.4 

990 
1015 
1110 
1135 
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1038 

835 
847.5 

880 
942.5 

1000 
1027.5 

1040 
1052.5 

1043 

728.3 
746.3 

790 
840 
895 

945.7 
986.7 

1022.5 
1043.8 
1061.2 

1039 

791 
804.8 
818.5 
832.3 
858.3 

920 
1020 

1032.7 
1046.4 

1151 

867.7 
883.6 
899.4 

915 
930.6 
953.3 

1020 
1115 
1140 
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9.1 
D I R T  ROAD DIP CROSSING 

NC 0.070 0.070 0.035 .I 
ET 9.1 

CONFLUENCE OF SUBAREA R38 - WASH R - I  
X I  2.805 67 988.0 1014.6 
GR 2270 890 2269.2 892.1 
GR 2265.8 900.4 2265 902.5 
GR 2261.7 910.8 2260.8 912.9 
GR 2253.1 921.4 2250.9 923.6 
GR 2243.7 936.4 2243.4 942.9 
GR 2242.2 974 2241.9 982 

2242 1025 2243.1 1027.1 
2247.7 1035.7 2248.9 1037.9 0 2253 1046 2254 1048 

GR 2258 1056 2259 1058 
GR 2261.5 1066 2262 1068 
GR 2264 1076 2264.5 1078 
GR 2266.5 1086 2267 1088 
GR 2269 1096 2269.5 1098 
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0.065 

RT ROAD DIP 
52 

845 
875 

897.4 
915.8 
934.2 
952.6 

970 
1016.7 

1120 
1178.8 
1197.5 

6495 

0.035 
9.1 

CROSSING 
973.3 

2274.2 
2271.3 
2268.4 
2265.8 
2263.2 
2260.5 
2257.4 

2258 
2260.5 

2264 
2269 

6495 
9.1 

990. 
2288.6 
2281.4 
2277.5 
2266.3 
2264.5 

2266 
2267.4 
2273.1 
2281.2 

2287 

0.035 
9.1 

990. 
2289.2 

2285 
2280.8 

2276 
2274.6 

110 FEET EAST OF T H I S  SECTION 
1016.7 410 520 
852.5 2273.8 856.3 
878.8 2270.8 882.5 

901 2267.9 904.7 
919.5 2265.3 923.2 
937.9 2262.6 941.6 
956.3 2260 960 
973.3 2257 976.7 

1030 2258.5 1051.6 
1134.7 2261.1 1149.3 
1182.5 2265 1186.3 
1201.3 
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2 6308 6308 
9.1 

DIRT ROAD DIP CROSSING 240 FEET UPSTREAM OF THIS SECTION 
3.304 48 960.3 1005.0 450 436 

2300 800 2299.1 802.7 2298.2 805.5 
2295.4 813.6 2294.6 816.4 2293.6 819.1 
2290.9 827.3 2290 830 2288.9 832.9 
2285.4 841.4 2284.3 844.3 2283.1 847.1 
2281.6 902.5 2281.4 907.5 2281.1 912.5 
2280.5 960.3 2280.2 994.7 2280.5 1005 
2281.5 1017.5 2282 1020 2284 1022.5 

2290 1030 2290.8 1032.7 2291.5 1035.4 
2293.9 1043.5 2294.6 1046.2 2295.4 1048.8 
2297.7 1056.9 2298.5 1059.6 2299.2 1062.3 

NC 0.065 0.070 
ET 

CONFLUENCE OF 
X I  3.409 76 

2315 81 0 

i) 2313.1 827.3 
2311.1 844.6 

GR 2308.7 862.2 
GR 2305.3 880.2 
GR 2302 898.2 
GR 2297.7 916.4 
GR 2292 935 
GR 2290.3 951.7 
GR 2289.2 989.6 
GR 2289.6 1065.3 
GR 2293 1085.5 
GR 2298 1103 
GR 2303 1120.5 
GR 2308 1138 
GR 2313.8 1156.3 

0.035 .1 .3 
9.1 

COMBINED FLOW NODE CR34 - UASH R-2 
989.6 1037.5 487 575 

2314.6 813.5 2314.2 816.9 
2312.7 830.8 2312.3 834.2 
2310.8 848.1 2310.4 851.5 

2308 865.8 2307.3 869.4 
2304.7 883.8 2304 887.4 
2301.3 901.8 2300.7 905.4 
2296.6 920.1 2295.4 923.9 
2291.7 938.3 2291.3 941.7 

2290 955 . 2289.8 965.4 
2289 1000 2289.2 1034 

2289.8 1068.5 2290 1075 
2294 1089 2295 1092.5 
2299 1106.5 2300 1110 
2304 1124 2305 1127.5 
2309 1141.5 2310 1145 
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- - 

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

4.461 48 990.6 1010.0 370 330 358 
2400 160 2400 188.4 2400 216.8 2400 
2400 302.1 2400 330.5 2400 340 2398.7 
2396 370 2394 380 2392 390 2390.7 
2388 415 2387.8 445 2387.8 472.5 2387.8 

2387.8 554 2387.8 581 2387.8 609.1 2387.9 
2388 695 2388.2 725 2388.1 751.3 2388 
2388 831.7 2387.8 858.8 2387.6 877.7 2387.4 
2387 943.5 2386.8 971.8 2386.6 990.6 2386.5 

2387.1 1020 2387.4 1030 2387.7 1040 2388 
2394.4 1070 2397.6 1080 2400.8 1090 
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7.1 9.1 832 
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. 

4.802 70 986.2 1020.5 385 420 407 
2428 755 2427 761.3 . 2426 767.5 2425 
2423 786.3 2422 792.5 2421 798.8 2420 

2415.9 822.3 2415.7 829.6 2415.5 836.9 2415.4 
2415.1 858.8 2414.9 866.2 241k.8 873.5 2414.6 
2414.3 895.4 2414.1 902.7 2413.9 923.8 2413.7 
2413.6 1020.5 2413.8 1040.9 2k14 1075 2414.1 
2414.5 1095.8 2414.6 1102.7 2416.8 1109.6 2414.9 
2415.2 1130.4 2415.4 1137.3 2415.5 1144.2 2415.7 
2416.1 1172 2416.3 1200 2416.1 1213.3 2415.9 
2415.6 1240.8 2415.4 1247.7 2415.2 1261.5 2415 
2414.6 1289.2 2414.5 1296.2 2414.3 1303.1 2414.3 
2414.6 1330.8 2414.8 1337.7 2415 1351.5 2415.2 
2415.6 1379.2 2415.7 1386.2 2415.9 1393.1 241 6 
2420.6 1414.3 2422.9 1421.4 2425.1 1428.6 2427.4 
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7.1 9.1 983 
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. 

4.890 80 990. 1040. 445 165 465 
2440 870 2438.2 878.6 2436.4 887.3 2434.6 
2431 913.2 2429.2 921.8 2427.4 930.5 2425.6 
2422 956.4 2420.2 965 2420.1 981.7 2420 

2419.6 1010 2419.8 1020 2419.9 1030 2420 
2420.4 1055 2420.2 1062.5 2420 1070 2419.9 
2419.7 1100 2419.8 1109.2 2419.9 1136.7 2419.9 
2420.1 1164.3 2420.2 1192.1 2420.3 1201.4 2420.3 
2420.2 1247.5 2420.1 1265.8 2420 1275 2420 
2420.1 1320.6 2420.2 1347.9 2420.2 1366.2 2420.3 
2420.4 1430 2420.3 1440 2420.2 1450 2420.1 
2419.8 1478.8 2419.6 1487.6 2419.5 1496.4 2419.3 
2418.9 1522.9 2418.8 1531.7 2418.6 1540.5 2418.4 
2418.1 1566.9 2417.9 1575.7 2417.7 1584.5 2417.5 
2417.2 1610.9 2417 1619.8 2416.8 1628.6 2416.6 
2416.3 1655 2416.8 1664.3 2417.4 1673.6 2417.9 
2418.9 1701.4 2419.5 1710.7 2420 1720 2422.7 
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ET 7.1 9.1 980 
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. 
CONFLUENCE OF SUBAREA R18 - WASH R-3 
DIRT ROAD DIP CROSSING 

X I  5.273 67 987.5 1056.7 440 470 469 
GR 2468 505 2467.5 516.9 2467 528.8 2466.5 
GR 2465.5 564.4 2465 576.3 2464.5 588.1 2464 
GR 2460 625 2459 636.3 2458 647.5 2457 
GR 2455.8 695 2455.6 707.5 2455.4 732.5 2455.3 
GR 2455 770 2454.7 782.1 2454.4 794.3 2454.1 
GR 2453.6 830.7 2453.3 842.9 2453 855 2452.8 
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E T  7.1 
END OF T H I S  DE 

X1 6.224 76  
GR 2549 755 
GR 2545.3 791.7 
GR 2537.3 828.3 
GR 2535 863.8  
GR 2533.8 899.7  
GR 2532.5 935.6 

9.1 
:TAILED STUDY 

985.7 1030. 
2548.7 761.7 

2544 800 
2536 835 

2534.8 870.9 
2533.5 906.9 
2532.3 942.8 
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1000 
1097.5 
1179.6 
1238.2 
1318.8 
1377.5 
1413.3 
1447.5 
1483.3 



SECNO DEPTH CUSEL CRIUS USELK EC 0. HV HL OLOSS L-BANK ELEV 
QLOB OCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER CROSS SECTION 50.46 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE W I T H  UASH R - CEMETERY UASH, A WEST TRIBUTARY 
NON COINCIDENT W I T H  100-YEAR DISCHARGE IN HASSAYAMPA 
THE METHOD USED TO START T H I S  HEC-2, UATER SURFACE PROFILE 
ANALYSIS I S  THE SLOPEIAREA METHOD. THE UATER SURFACE ELEVATION 
FOR CROSS SECTION 50.46, THE HASSAYAMPA RIVER, WAS USED AS AN 
APPROXIMATE STARTING UATER SURFACE ELEVATION FOR THE WASH R- 
CEMETERY WASH HEC-2 WATER SURFACE PROFILE ANALYSIS. 

50.460 4.42 2014.12 2013.16 2020.26 2014.41 .29 .OO . O O  2013.30 
7251.0 2112.7 5092.5 45.8 788.6 1049.9 21.6 .O .O 2011.50 

.OO 2.68 4.85 2.12 .045 .035 .045 .OOO 2009.70 1180.54 
.002925 0. 0. 0. 0 17 7 .OO 884.86 2128.27 

e DISTRIBUTION FOR SECNO= 50.46 CWSEL' 2014.12 

STA- 1181. 1250. 1314. 1460. 1506. 1575. 1635. 1770. 2112. 2128. 
PER a= 1.9 4.3 4.7 3.8 11.3 2.8 .4 70.2 .6 
AREA= 73.7 117.3 170.7 95.3 214.7 87.3 29.7 1049.9 21.6 
VEL= 1.9 2.7 2.0 2.9 3.8 2.3 1 .O 4.9 2.1 

DEPTH= 1.1 1.8 1.2 2.1 . 3.1 1.5 .2 3.1 1.3 

CCHV= .I00 CEHV= .300 
"SECNO .174 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 260.0 1215.0 TYPE- 1 TARGET= 955.000 
THE POINT OF INTERSECTION OF THE THALUEG WITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION. UNLESS 
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OTHERWISE NOTED. 
FIRST SECTION OF WASH R - CEMETERY UASH 
DUE TO THE CONFIGURATION AND OTHER HYDROLOGIC CHARACTERISTICS 
OF THE WATERSHED, THE PEAK DISCHARGE MAY INCREASE AND/OR DECREASE 
AT VARIOUS LOCATIONS ALONG THE UASH. 

.I74 3.67 2024.67 2024.67 .OO 2025.41 .74 5.13 . I3  2023.00 
7251.0 3251.1 1416.9 2582.9 776.9 120.3 438.0 32.3 19.7 2023.00 

.04 4.18 11.78 5.90 .070 .035 .070 .OOO 2021.00 260.89 
,020876 1100. 917. 50. 0 12 0 .OO 930.73 1214.22 

FLOW DISTRIBUTION FOR SECNO- .17 CUSEL= 2024.67 

STA= 261. 389. 500. 607. 811. 844. 882. 918. 940. 970. 1015. 1100. 1127. 
PER Q= 3.1 4.5 3.3 4.0 3.3 9.0 10.9 5.7 1.1 19.5 9.5 7.1 
AREA= 83.5 107.6 88.1 127.3 55.2 106.4 117.2 65.8 25.9 120.3 131.8 80.7 
VEL= 2.7 3.0 2.7 2.3 4.3 6.1 6.8 6.3 3.1 11.8 5.2 6.4 

DEPTH= .6 1.0 .8 .6 1.7 2.8 3.3 2.9 .9 2.7 1.6 3.0 

STA= 1127. 1153. 1180. 1210. 1214. 
PER Q= 8.5 7.1 3.3 .O 
AREA- 89.7 80.7 53.2 1.8 
VEL= 6.9 6.4 4.5 1.7 

DEPTH= 3.4 3.0 1.8 .4 

e DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

3470 ENCROACHMENT STATIONS. 413.0 1016.0 TYPE= 1 TARGET= 603.000 
5 FOOT VIDE WOOD AND STEEL PEDESTRAIN BRIDGE 
200 FEET DOWNSTREAM OF A.T. & S.F. RAILROAD TRESTLE 
THIS BRIDGE IS NOT MODELLED DUE TO THE SHORT WIDTH. 

.227 6.21 2029.21 2029.21 .OO 2030.31 1.10 3.47 .14 2025.00 
7251.0 4927.9 2273.4 49.7 1175.7 166.4 14.7 39.6 23.8 2024.00 

.05 4.19 13.66 3.38 .070 .035 .070 .OOO 2023.00 413.87 
.010627 235. 279. 200. 0 17 0 .OO 572.84 1015.65 

FLOW DISTRIBUTION FOR SECNO- .23 CUSEL- 2029.21 
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SECNO DEPTH CUSEL CRlUS USELK EG 0. HV HL OLOSS L-BANK ELEV 
QLOB PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL 1DC ICONT CORAR TOPUID ENDST 

STA= 414. 519. 592. 664. 700. 738. 757. 776. 795. 814. 832. 850. 869. 
PER a= 3.5 3.0 4.0 3.5 5.0 3.0 3.4 3.8 4.1 4.6 5.2 5.6 
AREA= 109.3 88.4 103.8 72.5 91.7 51.6 55.4 59.2 61.3 65.6 70.6 73.9 
VEL= 2.3 2.5 2.8 3.5 3.9 4.3 4.5 4.7 4.9 5.1 5.3 5.5 

DEPTH= 1 .O 1.2 1.4 2.0 2.4 2.7 2.9 3.1 3.3 3.6 3.8 4.0 

STA= 869. 887. 906. 924. 980. 1010. 1016. 
PER a= 5.7 5.2 4.4 3.8 31.4 .7 
AREA= 74.8 70.2 63.4 64.3 166.4 14.7 
VEL= 5.6 5.3 5.0 4.3 13.7 3.4 

DEPTH- 4.1 3.8 3.5 1.1 5.5 2.6 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.68 

.269 5.15 2031.15 2029.23 .DO 2031.38 .22 .98 .09 2028.00 
7251.0 5633.7 1386.4 230.9 1767.0 240.0 114.0 45.9 26.0 2028.30 

FLOW DISTRIBUTION FOR SECNO= .27 -CUSEL= 2031.15 

STA= 438. 533. 591. 620. 649. 678. 706. 735. 765. 795. 825. 855. 884. 
PER Q= 3.7 4.8 3.3 3.7 4.2 4.7 5.2 6.0 6.5 7.1 7.7 7.9 
AREA= 148.6 144.4 87.7 93.7 100.5 108.1 114.9 127.6 133.6 141.1 148.6 149.5 
VEL= 1 .8 2.4 2.7 . 2.9 3.0 3.1 3.3 3.4 3.5 3.6 3.8 3.9 

DEPTH= 1.6 2.5 3.0 3.3 3.5 3.8 4.0 4.3 4.5 4.7 5.0 5.1 

STA= 884. 913. 927. 965. 1038. 1098. 1107. 
PER Q= 7.9 3.4 1.6 19.1 3.2 .O 
AREA= 147.4 66.7 54.8 240.0 110.8 3.2 
VEL= 3.9 3.7 2.2 5.8 2.1 .6 

DEPTH= 5.2 4.8 1.4 3.3 1.8 .3 
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SECNO DEPTH CUSEL CRIUS USELK EG 
.Q 

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 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 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 2030.70 ELREA' 2033.40 

DOUNSTREAM SECTION OF THE ATCHISON-TOPEKA AND 
SANTA FE RAILROAD TRESTLE. SPECIAL BRIDGE DATA. 

.274 6.06 2033.06 2033.06 .OO 2034.26 1.20 . I4 .49 2030.70 
7251.0 2482.9 4768.1 .O 843.6 448.7 .O 47.0 26.4 2033.40 

.06 2.94 10.63 .OO .070 .035 ,000 ,000 2027.00 421.11 
,006678 29. 29. 29. 0 11 0 .OO 618.28 1039.39 

FLOW DISTRlBUTION FOR SECNO- .27 CUSEL- 2033.06 

STA= 421. 698. 763. 805. 846. 893. 915. 938. 961. 1039. 
PER Q= 3.6 4.7 3.9 5.1 7.1 3.4 3.5 2.9 65.8 

@ REA= 170.8 126.7 95.1 110.7 142.1 66.4 68.9 62.9 448.7 
VEL= 1.5 2.7 3.0 3.3 3.6 3.7 3.7 3.4 10.6 

DEPTH= .6 1.9 2.3 2.7 3.0 3.1 3.1 2.7 5.7 

SPECIAL BRIDGE 

5227 DOUNSTREAM ELEV IS 2032.44 , NOT 2033.06 HYDRAULIC JUMP OCCURS DOUNSTREAM ( IF  LOU FLOU CONTROLS) 

SB XK XKOR COFO RDLEN BWC BUP BAREA ss ELCHU ELCHD 
1.05 1.56 3.00 .OO 72.19 6.39 400.23 1 .OO 2027.60 2027.10 

'SECNO .278 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.39 
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SECNO DEPTH CWSEL CRlWS WSELK EG 0. HV HL OLOSS L-BANK ELEV 
QLOB QCH PRO8 ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

PRESSURE AN0 WEIR FLOU, Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 WEIR QPR BAREA TRAPEZOID ELLC ELTRO WEIRLN 
AREA 

2041.01 2037.71 .DO 2177. 5091. 400. 415. 2033.40 2035.90 660. 

FLOW DISTRIBUTION FOR SECNO= .28 CWSEL= 2036.84 

STA= 401. 508. 572. 614. 656. 698. 740. 763. 805. 825. 846. 867. 893. 
PER Q= 3.5 3.5 3.1 3.6 4.2 5.4 3.0 5.9 3.2 3.4 3.5 4.6 
AREA. 259.1 219.3 170.6 187.5 206.6 241.0 131.5 254.3 131.9 136.1 138.2 182.0 
VEL= 1 .O 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1 .8 1 .8 1 .8 1 .8 

DEPTH- 2.4 3.5 4.0 4.4 5.0 5.7 5.8 6.0 6.3 6.5 6.7 6.8 

- 
AREA= 148.5 154.0 150.6 703.8 37.9 
VEL- 1 .8 1.8 1.8 4.2 .9 

DEPTH- 6.8 6.8 6.5 8.9 1.9 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .62 

FLOW DISTRIBUTION FOR SECNO- .31 CWSEL= 2036.96 



SECNO DEPTH CWSEL CRlUS WSELK EG 
.a 

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

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

STA= 398. 472. 514. 556. 577. 598. 618. 638. 685. 728. 771. 813. 834. 
PER Q= 4.3 4.5 5.7 3.4 4.0 3.9 3.2 3.1 3.5 4.8 5.9 3.6 
AREA= 188.5 162.0 187.2 104.1 114.6 109.3 98.5 136.2 142.1 168.9 191.4 107.7 

VEL= 1.6 2.0 2.2 2.4 2.5 2.6 2.4 1.7 1.8 2.0 2.3 2.4 
DEPTH- 2.6 3.9 4.5 5.0 5.5 5.6 4.9 2.9 3.3 4.0 4.6 5.1 

STA= 834. 856. 877. 898. 918. 945. 980. 1010. 1035. 1065. 1092. 
PER Q= 4.1 4.4 4.2 3.7 3.4 4.1 18.2 3.3 3.1 1.6 
AREA= 116.8 122.1 116.5 108.3 113.7 136.0 216.2 103.9 111.2 70.2 

VEL= 2.5 2.6 2.6 2.5 2.2 2.2 6.1 2.3 2.0 1.7 
DEPTH- 5.5 5.8 5.7 5.3 4.2 3.9 7.2 4.2 3.7 2.6 

*SECNO ,415 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.415 6.00 2041.00 2041.00 .OO 2041.74 .73 2.23 .17 2040.00 
7251.0 3616.1 1379.3 2255.6 772.5 111.9 461.1 0 . l o  

88.9 39.9 2040.00 
4.68 12.32 4.89 .070 .035 ,070 .OOO 2035.00 346.50 

.021751 622. 540. 580. 0 14 0 .OO 858.92 1282.53 

FLOU DISTRIBUTION FOR SECNO- .41 CUSEL= 2041 .OO 

STA= 347. 380. 385. 390. 400. 525. 653. 720. 837. 930. 950. 980. 1020. 
PER 0- 7.2 3.7 3.7 4.3 3.2 7.4 4.8 3.4 5.1 4.7 2.5 19.0 
AREA= 81.9 27.5 27.5 40.0 63.8 152.8 90.4 90.5 106.5 55.1 36.4 111.9 
VEL- 6.4 9.6 9.6 7.8 3.6 3.5 3.8 2.7 3.5 6.2 4.9 12.3 

DEPTH= 2.4 5.5 5.5 4.0 .5 1.2 1.4 .8 1.1 2.8 1.2 2.8 

STA= 1020. 1090. 1198. 1235. 1262. 1283. 
PER 0- 3.7 15.5 6.7 3.9 1.3 
AREA= 71.4 222.1 87.4 55.5 24.8 
VEL= 3.8 5.1 5.5 5.1 3.7 

DEPTH= 1 .O 2.1 2.4 2 . 1 ,  1.2 
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SECNO DEPTH CWSEL CRlWS WSELK EG 
.Q 

HV HL OLOSS L-BANK ELEV 
QLOB 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 LDC ICONT CORAR TOPWlO ENOST 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.494 5.86 2049.86 2049.86 .OO 2050.90 1.04 7.36 .09 2046.00 
7267.0 4241.2 2581.0 444.8 1028.7 204.7 132.6 105.6 48.8 2046.00 

. I2  4.12 12.61 3.35 .070 .035 .070 .OOO 2044.00 491.44 
.Dl0094 600. 426. 400. 0 8 0 .OO 573.34 1098.92 

FLOW DISTRIBUTION FOR SECNO- .49 CWSEL= 2049.86 

STA= 491. 574. 680. 700. 720. 733. 827. 890. 913. 925. 945. 980. 1020. 
PER (1s 5.8 6.5 4.2 10.8 3.6 6.6 7.9 4.4 3.5 3.0 2.0 35.5 
AREA= 136.3 164.6 64.6 114.6 50.1 142.5 150.8 70.6 4&,.9 50.5 37.2 204.7 

VEL= 3.1 2.9 4.8 6.8 5.3 3.4 3.8 4.5 5.4 4.4 3.8 12.6 
DEPTH= 1.6 1.6 3.2 5.7 3.9 . 1.5 2.4 3.0 4.0 2.6 1.1 5.1 

PER Q= 3.4 2.7 
REA= 73.0 59.7 
VEL= 3.4 3.3 

CCHV- .I00 CEHV= .300 
*SECNO .593 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.593 5.56 2058.96 2058.96 .OO 2060.15 1.19 5.81 .04 2054.00 
7267.0 1999.6 2701.7 2565.7 423.6 210.3 503.5 122.8 55.8 2054.00 

. I 4  4.72 12.85 5.10 .060 .035 .060 .OOO 2053.40 792.61 
.010020 660. 520. 510. 0 12 0 .OO 419.02 1211.63 

FLOW DISTRIBUTION FOR SECNO- .59 CWSEL= 2058.96 
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SECNO DEPTH CWSEL CRIUS WSELK EG a. 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 ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENOST 

STA= 793. 820. 850. 870. 910. 970. 980. 1020. 1030. 1080. 1145. 1160. 1180. 
PER Q= 5.3 7.1 3.5 3.9 3.9 3.8 37.2 3.4 3.3 12.9 3.7 4.8 
AREA= 75.1 96.2 53.2 74.3 82.0 42.8 210.3 39.6 70.4 186.8 49.1 64.2 
VEL- 5.1 5.4 4.8 3.8 3.5 6.5 12.8 6.2 3.4 5.0 5.5 5.4 

DEPTH= 2.7 3.2 2.7 I .9 1.4 4.3 5.3 4.0 1.4 2.9 3.3 3.2 

STA- 1180. 1190. 1200. 1212. 
PER Q= 3.4 3.2 .7 
AREA= 39.6 38.3 15.6 
VEL= 6.2 6.0 3.4 

DEPTH- 4.0 3.8 1.3 

*SECNO .671 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.671 4.64 2066.44 2066.44 .OO 2067.70 1.25 4.75 .02 2062.00 
7267.0 118.8 3531.3 3617.0 24.7 295.3 771.0 135.1 6Q.2 2062.00 

. I6  4.81 11.96 4.69 .060 ,035 .060 .OOO 2061.80 , 933.89 
.010537 405. 415. 530. 0 15 0 .OO 389.26 1323.15 

FLOW OlSTRlBUTlON FOR SECNO= .67 CWSEL- 2066.44 

@ 934. 945. 1010. 1026. 1046. 1100. 1150. 1201. 1253. 1304. 1323. 
PER Q= 1.6 48.6 4.8 3.3 7.8 8.4 8.2 7.5 7.7 2.2 
AREA= 24.7 295.3 58.3 50.9 125.6 128.2 126.7 121.2 122.8 37.3 
VEL= 4.8 12.0 6.0 4.7 4.5 4.7 4.7 4.5 4.5 4.2 

DEPTH- 2.2 4.5 3.6 2.5 2.3 2.5 2.5 2.3 2.4 1.9 

*SECNO .765 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.765 7.34 2073.34 2073.34 .OO 2074.85 1.51 4.29 .08 2068.00 
7267.0 1813.7 4138.2 1315.0 461.8 330.8 273.1 147.6 64.6 2068.00 

. I8  3.93 12.51 4.81 .060 .035 .060 .OOO 2066.00 760.52 
.007037 500. 493. 520. 0 14 0 .OO 352.85 1113.37 

FLOW DISTRIBUTION FOR SECNO- .76 CUSEL= 2073.34 



PAGE 37 

SECNO DEPTH CUSEL CRIUS USELK 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 WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

STA= 761. 854. 935. 950. 960. 970. 1020. 1035. 1050. 1065. 1095. 1113. 
PER P= 4.9 9.8 3.1 3.0 4.1 56.9 6.1 4.7 3.4 3.5 .4 
AREA= 129.4 192.4 49.3 41.4 49.4 330.8 74.0 62.8 51.5 69.3 15.4 
VEL= 2.8 3.7 4.6 5.3 6.0 12.5 6.0 5.4 4.7 3.7 2.1 

DEPTH= 1.4 2.4 3.3 4.1 4.9 6.6 4.9 4.2 3.4 2.3 .8 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.860 8.16 2083.26 2083.26 .OD 2085.58 2.31 3.71 .40 2076.00 
7267.0 590.5 4122.8 2553.7 92.0 269.9 415.3 157.4 67.2 2076.00 

.19 6.42 15.28 6.15 .060 .035 .060 ,000 2075.10 961.77 
.008513 345. 497. 530. 0 8 0 .OO 1591.79 1121.56 

FLOW DISTRIBUTION FOR SECNO- .86 CUSEL= 2083.26 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

.952 11.71 2096.11 2096.11 .OO 2099.80 3.68 4.40 .69 2084.50 
7283.0 2399.7 2847.6 2035.7 235.1 132.9 221.7 165.1 68.5 2084.40 

.20 10.21 21.42 9.18 .060 .035 .060 .OOO 2084.40 957.75 
.009624 486. 486. 486. 0 11 0 .OO 80.57 1038.31 

FLOW DlSTRIBUTlON FOR SECNO= .95 CWSEL= 2096.11 
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SECNO DEPTH CWSEL CRlWS USELK EG a. 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 ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

STA= 958. 973. 979. 987. 990. 1001. 1006. 1010. 1014. 1019. 1027. 1038. 
PER Q= 5.1 6.9 15.3 5.7 39.1 7.7 6.2 4.9 3.7 4.3 1.2 
AREA- 57.1 51.3 93.2 33.5 132.9 47.6 42.0 36.4 30.8 43.9 21.1 

VEL= 6.5 9.8 11.9 12.4 21.4 11.7 10.8 9.8 8.8 7.1 4.2 
DEPTH= 3.8 9.0 11.0 11.6 11.7 11.1 9.8 8.5 7.2 5.2 1.9 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.40 

FLOW DISTRIBUTION FOR SECNO= 1.00 CWSEL- 2100.79 

FLOW DISTRIBUTION FOR SECNO- 1.04 CUSEL= 2101.25 

STA= 927. 960. 977. 990. 997. 1058. 1103. 1150. 1161. 1173. 1187. 1261. 
PER a= 3.1 4.3 4.2 2.4 41.6 15.9 16.2 3.6 3.1 3.2 2.4 
AREA= 129.1 130.3 117.3 63.0 588.4 421.2 433.9 100.0 90.7 102.7 130.4 
VEL= 1.7 2.4 2.6 2.7 5.2 2.7 2.7 2.6 2.5 2.3 1.3 

DEPTH- 4.0 7.8 8.8 9.4 9.6 9.4 9.3 8.9 8.1 7.1 1.8 



SECNO DEPTH CUSEL CRlUS WSELK 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 WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

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 

1.141 6.39 2104.39 2104.39 .OO 2106.82 2.43 .92 .66 2098.20 
7283.0 1530.2 5342.1 410.7 247.0 377.2 82.1 197.2 73.3 2098.00 

.24 6.19 14.16 5.00 .065 .035 .065 .OOO 2098.00 931.48 
.009588 595. 546. 380. 0 14 0 .OO 156.28 1087.76 

FLOW DISTRIBUTION FOR SECNO= 1.14 CUSEL- 2104.39 

STA= 931. 963. 978. 993. 995. 1055. 1065. 1088. 
PER a= 4.5 6.4 8.6 1.6 73.4 3.9 1.7 

AREA= 72.3 72.6 86.8 15.3 377.2 46.4 35.8 
VEL= 4.5 6.4 7.2 7.5 14.2 6.1 3.6 

DEPTH- 2.3 4.8 5.8 6.1 6.3 4.6 1.6 

'SECNO 1.191 
7185 MINIMUM S P E C I F I C  ENERGY 

0 C R I T I C A L  DEPTH ASSUMED 

4 TO 5 FOOT DROP FROM CROSS SECTION 1.191 AND 1.199 
1.191 8.62 2110.12 2110.12 .OO 2112.93 2.82 2.28 

7283.0 963.9 5191.8 1127.3 170.9 334.6 185.2 201.4 
.24 5.64 15.52 6.09 .065 .035 .065 ,000 

.007868 280. 262. 240. 0 11 0 .OO 

FLOW DISTRIBUTION FOR SECNO- 1.19 CUSEL= 2110.12 

STA= 930. 965. 974. 978. 980. 1020. 1024. 1032. 1040. 1061. 1065. 
PER Q= 4.0 4.5 3.0 1.7 71.3 3.4 5.4 3.5 3.1 .O 

AREA= 74.2 51.6 29.3 .15.8 334.6 31.8 54.9 42.3 54.3 1.9 
VEL- 3.9 6.4 7.5 8.0 15.5 7 .9  7.1 6.1 4.2 1.2 

DEPTH- 2.1 5.7 7.3 7.9 8.4 7.8 6.7 5.2 2.6 .4 

*SECNO 1.199 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 
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0 D I R T  ROAD D I P  CROSSING 
1.199 8.26 2114.46 2114.46 .OO 2116.93 2.47 .34 .03 2108.00 

7283.0 1174.1 5244.8 864.1 205.9 362.8 162.0 202.1 74.3 2108.00 
.24 5.70 14.46 5.33 .065 .035 .065 .OOO 2106.20 913.87 

.008285 46. 44. 30. 0 8 0 .OO 156.63 1070.50 

FLOW DISTRIBUTION FOR SECNO- 1.20 CWSEL- 2114.46 

STA= 914. 943. 953. 963. 970. 1020. 1030. 1042. 1070. 
PER Q= 3.2 3.6 4.8 4.4 72.0 5.3 4.0 2.5 

AREA= 59.3 45.9 54.6 46.2 362.8 57.9 53.1 50.9 
VEL= 4.0 5.8 6.4 7.0 14.5 6.7 5.5 3.6 

DEPTH= 2.1 4.6 5.5 6.2 7.3 5.8 4.3 1.8 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.35 

D I S T R I B U T I O N  FOR SECNO- 1.23 CUSEL= 2117.15 

STA= 914. 940. 953. 961. 979. 989. 1000. 1011. 1022. 1030. 1072. 1080. 1089. 
PER Q= 3.1 4.6 3.5 8.1 5.2 5.2 5.4 5.5 4.5 42.3 4.3 3.7 

AREA= 94.4 98.0 70.4 154.7 97.9 97.9 100.9 101.6 83.1 406.8 79.7 73.6 
VEL- 2.4 3.4 3.6 3.8 3.9 3.9 3.9 3.9 4.0 7.6 3.9 3.7 

DEPTH= 3.6 7.6 8.3 9.0 9.2 9.2 9.3 9.4 9.6 9.9 9.4 8.6 

STA= 1089. 1099. 1115. 
PER Q= 3.4 1.2 

AREA= 76.1 44.2 
VEL= 3.2 2.0 

DEPTH- 7.1 2.8 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CUSEL CRIUS USELK EG 

.Q 

HV HL OLOSS L-BANK ELEV 
QLOB QCH OR08 ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWIO ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.328 5.09 2120.09 2120.09 .OO 2121.79 1.70 1.65 .36 2115.40 
7283.0 478.3 3770.9 3033.8 83.6 277.7 568.9 221.2 77.8 2115.40 

.27 5.72 13.58 5.33 .070 .035 .070 .OOO 2115.00 929.80 
.012011 480. 504. 528. 0 8 0 .OO 275.64 1205.44 

FLOW DISTRIBUTION FOR SECNO- 1.33 CUSEL- 2120.09 

STA= 930. 947. 954. 1010. 1020. 1040. 1064. 1087. 1098. 1119. 1140. 1174. 1205. 
PER Q= 3.7 2.9 51.8 4.0 7.3 7.9 7.5 3.0 4.9 3.5 3.0 .5 
AREA= 50.9 32.7 277.7 45.4 86.6 96.4 93.7 39.2 69.0 56.4 62.9 19.5 
VEL= 5.3 6.4 13.6 6.4 6.1 6.0 5.8 5.6 5.1 4.5 3.5 1.9 

DEPTH= 2.9 4.5 5.0 4.5 4.3 4.1 4.0 3.7 3.3 2.7 1.8 .6 

FLOW DISTRIBUTION FOR SECNO- 1.40 CWSEL- 2125.14 

STA= 852. 878. 888. 898. 908. 918. 940. 965. 983. 993. 998. 1045. 1053. 
PER 9- 10.0 5.8 5.1 4.2 3.4 5.5 4.8 4.0 3.4 2.1 42.1 3.1 
AREA= 98.0 51.5 47.7 42.7 37.7 68.9 66.8 51.5 37.2 21.2 217.9 31.5 
VEL= 7.4 8.2 7.8 7.2 . 6.7 5.8 5.3 5.7 6.6 7.2 14.1 7.2 

DEPTH= 3.9 5.1 4.8 4.3 3.8 3.1 2.7 2.9 3.7 4.2 4.6 4.2 

STA= 1053. 1063. 1080. 
PER Q= 3.4 3.0 
AREA= 37.7 40.4 
VEL= 6.7 5.4 

DEPTH= 3.8 2.3 

"SECNO 1.431 
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@;CNO DEPTH CWEL C R  USELK EG HV HL OLOSS L-BANK ELEV 
OLOB OCH QROB ALOB ACH AROB VO L TUA R-BANK ELEV. 

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

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= 1.43 CUSELl 2128.00 

STA= 861. 877. 884. 891. 901. 916. 949. 963. 980. 990. 1011. 1018. 1029. 
PER (I= 3.4 3.5 3.3 4.0 4.3 8.8 4.3 6.1 4.3 18.6 3.2 4.2 
AREA. 48.3 38.0 37.1 49.3 58.2 123.2 57.6 75.7 50.1 110.9 36.4 51.3 
VEL= 5.1 6.7 6.5 6.0 5.3 5.2 5.5 5.9 6.3 12.2 6.3 6.0 

DEPTH= 3.1 5.5 5.2 4.6 3.9 3.8 4.1 4.5 5.0 5.4 5.1 4.7 

STA= 1029. 1044. 1065. 1100. 1113. 1130. 1148. 1155. 
PER O= 4.8 5.6 9.4 4.1 5.1 3.0 .I 
AREA= 61.9 78.9 131.4 55.3 67.7 50.6 4.6 
VEL= 5.6 5.2 5.2 5.4 5.5 4.4 1.9 

DEPTH= 4.2 3.8 3.8 4.0 4.1 2.8 .7 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.508 4.83 2133.63 2133.63 .DO 2135.63 2.00 4.35 .36 2129.10 
7299.0 1460.6 4474.8 1363.5 240.4 328.1 214.9 242.2 83.4 2129.20 

.30 6.07 13.64 6.35 .070 .035 .065 .OOO 2128.80 900.92 
,013162 408. 408. 405. 0 15 0 .OO 197.23 1098.16 

FLOW DISTRIBUTION FOR SECNO= 1.51 CWSELF 2133.63 

STA= 901. 923. 935. 948. 960. 965. 1035. 1048. 1060. 1073. 1083. 1098. 
PER O= 4.7 4.1 4.4 4.8 2.0 61.3 5.2 4.8 4.3 3.0 1.4 
AREA= 63.1 49.1 51.6 54.1 22.4 328.1 54.1 51.6 48.5 36.1 24.5 
VEL= 5.4 6.1 6.3 6.5 6.6 13.6 7.0 6.8 6.5 6.2 4.1 

DEPTH= 2.9 3.9 4.1 4.3 4.5 4.7 4.3 4.1 3.9 3.6 1.6 
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SECNO DEPTH CWSEL CRIWS WSELK EG 0. HV HL OLOSS L-BANK ELEV 
 LOB OCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

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

*SECNO 1.531 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DIRT ROAD DIP CROSSING 

1.531 5.49 2135.49 2135.49 .OO 2137.49 2.00 1.49 .OO 2130.30 
7299.0 1498.3 3201.3 2599.4 233.2 209.6 366.3 244.2 83.9 2130.30 

.30 6.43 15.27 7.10 .070 .035 .065 .OOO 2130.00 927.47 
.013982 113. 111. 105. 0 8 0 .OO 198.43 1125.90 

FLOW DISTRIBUTION FOR SECNO- 1.53 CWSEL- 2135.49 

STA= 927. 954. 963. 971. 980. 989. 991. 1031. 1051. 1068. 1076. 1087. 1098. 
PER a= 4.5 3.1 3.4 3.8 4.2 1.5 43.9 11.2 8.8 3.8 4.5 3.7 
AREA= 63.6 35.9 36.9 39.9 42.5 14.4 209.6 102.3 83.2 37.2 46.2 40.9 

VEL= 5.2 6.4 6.7 7.0 7.3 7.5 15.3 8.0 7.7 7.4 7.1 6.5 
DEPTH= 2.4 4.0 4.3 4.6 4.9 5.1 5.3 5.1 4,.8 4.5 4.2 3.7 

STA= 1098. 1115. 1126. 
PER O= 3.1 .6 
AREA= 43.0 13.5 

VEL= 5.2 3.4 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= 1.57.  CWSEL= 2139.02 

STA= 967. 980. 1020. 1028. 1039. 1156. 1174. 1194. 1222. 1253. 
PER a= 2.0 37.3 3.4 4.6 38.8 5.5 4.5 3.2 .6 
AREA= 31.5 206.8 36.5 51.6 471.4 69.4 64.0 59.4 21.5 
VEL= 4.5 13.2 6.8 6.5 6.0 5.7 5.2 4.0 2.2 

DEPTH- 2.5 5.2 4.9 4.6 4.0 3.8 3.2 2.1 .7 
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SECNO DEPTH CWSEL CRlUS USELK EG 
.a 

HV HL OLOSS L-BANK ELEV 
PLOB 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 TOPUID ENDST 

CCHV- .300 CEHV= .500 
*SECNO 1.656 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

D I R T  ROAD DIP CROSSING 

1.656 7.14 2147.14 2147.14 .OO 2148.92 1.78 4.83 .23 2141.00 
7299.0 4013.9 2630.4 654.7 645.4 166.4 110.9 258.7 87.7 2141.00 

.32 6.22 15.81 5.91 .065 .035 .065 .OOO 2140.00 804.75 
,011139 530. 460. 350. 0 11 0 .OO 237.46 1042.21 

FLOW DISTRIBUTION FOR SECNO- 1.66 CUSEL= 2147.14 

STA- 805. 847. 860. 916. 934. 945. 955. 963. 969. 977. 980. 1005. 1013. 
PER Q= 3.8 3.1 17.0 6.9 4.6 4.8 4.4 3.3 5.3 1.9 36.0 4.2 
AREA= 71.9 42.0 211.0 79.2 50.2 49.9 43.9 31.3 48.9 17.0 166.4 42.0 
VEL- 3.9 5.4 5.9 6.3 6.8 7.0 7.3 7.6 7,9 8.0 15.8 7.4 

DEPTH= 1.7 3.3 3.8 4.3 4.7 5.0 5.3 5.6 5.9 6.1 6.7 5.4 

STA= 1013. 1024. 1042. 
PER a= 3.4 1.3 

FLOW DISTRIBUTION FOR SECNO= 1.71 CUSEL= 2150.26 

STA= 869. 896. 908. 920. 933. 947. 960. 973. 980. 1019. 1032. 1045. 1058. 
PER P= 3.3 3.0 4.1 5.2 5.0 5.2 5.7 3.1 37.7 5.8 5.6 5.5 
AREA= 53.2 39.2 46.4 55.4 54.5 55.4 58.7 31.3 194.2 58.6 58.3 57.4 
VEL- 4.5 5.7 6.5 6.8 6.7 6.8 7.1 7.3 14.2 7.3 7.1 7.0 

DEPTH= 2.0 3.2 3.9 4.2 4.1 4.2 4.4 4.7 5.0 4.6 4.4 4.3 

STA= 1058. 1072. 1081. 1101. 
PER Q= 5.4 3.4 1.9 
AREA= 57.2 37.8 33.1 
VEL- 6.9 6.5 4.3 

DEPTH= 4.3 3.9 1.7 



SECNO DEPTH CWSEL CRIWS USELK EG 0. HV HL OLOSS L-BANK ELEV 
PLOB QCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

CCHV= .I00 CEHV- .300 
"SECNO 1.751 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DIRT ROAD DIP CROSSING 
1.751 5.44 2154.74 2154.74 .OO 2156.85 2.11 2.91 .16 2149.80 

7299.0 835.3 5095.2 1368.5 151.2 380.4 217.1 268.1 90.1 2149.80 
.33 5.53 13.39 6.30 .065 .035 .065 .OOO 2149.30 934.33 

.011035 210. 244. 270. 0 8 0 .OO 189.28 1123.61 

FLOW DISTRIBUTION FOR SECNO= 1.75 CWSEL= 2154.74 

STA= 934. 973. 982. 991. 1064. 1076. 1089. 1098. 1114. , 1124. 
PER P= 4.3 3.2 3.9 69.8 5.7 5.6 4.1 3.1 .2 
AREA= 71.2 37.7 42.2 380.4 60.1 60.0 44.1 45.4 7.6 
VEL- 4.4 6.2 6.7 13.4 6.9 6.9 6.7 5.0 2.3 

DEPTH= 1 .8 4.2 4.7 5.2 4.9 4.8 4.7 2.9 .8 

NO 1.813 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DRAINAGE SUBAREA COMBINED FLOW 
1 .813 5.31 2159.31 2159.31 :OO 2160.77 1.47 3.67 .06 2155.00 

7299.0 1628.1 3496.4 2174.5 327.3 270.8 395.9 274.5 92.0 2155.00 
.34 4.97 12.91 5.49 .065 .035 .065 .OOO 2154.00 843.46 

.011738 340. 327. 300. 0 8 0 .OO 319.93 1163.40 

FLOW DISTRIBUTION FOR SECNO= 1.81 CWSEL= 2159.31 
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;CNO DEPTH E L  U S  USELK 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 IDC ICONT CORAR TOPWIO ENOST 

STA= 843. 882. 910. 941. 960. 968. 1025. 1046. 1063. 1075. 1096. 1120. 1148. 
PER Q= 3.0 5.4 7.1 4.4 2.4 47.9 7.6 5.4 3.4 4.8 5.4 3.0 
AREA= 61.9 79.0 97.9 60.0 28.5 270.8 86.5 64.4 43.8 65.7 75.2 53.8 

VEL= 3.6 5.0 5.3 5.3 6.0 12.9 6.4 6.1 5.7 5.3 5.3 4.1 
DEPTH= 1.6 2.8 3.2 3.2 3.8 4.7 4.2 3.9 3.5 3.2 3.1 1.9 

STA- 1148. 1163. 
PER Q= .1 
AREA- 6.5 
VEL= 1.6 

DEPTH= .4 

*SECNO 1.902 

3301 HV CHANGED MORE THAN HVlNS 

OlSTRlBUTlON FOR SECNO= 1.90 CUSEL- 2166.55 

STA= 656. 675. 685. 695. 710. 735. 775. 806. 842. 855. 865. 890. 910. 
PER Q= 3.6 4.1 3.7 4.1 4.7 5.1 5.0 7.3 3.5 3.1 8.0 5.3 
AREA= 42.4 38.0 35.8 45.0 59.8 76.1 67.2 90.4 39.8 31.7 82.6 58.6 
VEL= 6.1 7.7 7.4 6.5 5.6 4.8 5.3 5.8 6.4 7.0 7.0 6.4 

DEPTH= 2.3 3.8 3.6 3.0 2.4 1.9 2.2 2.5 2.9 3.3 3.3 2.9 

STA= 910. 975. 990. 1030. 1045. 1082. 
PER Q= 14.1 3.4 19.3 3.2 2.5 
AREA= 169.2 39.8 116.1 38.5 44.2 
VEL= 6.0 6.0 11.9 5.9 4.1 

DEPTH= 2.6 2.7 2.9 2.6 1.2 
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SECNO DEPTH CWSEL CRlWS WSELK EG 

.Q 

HV HL OLOSS L-BANK ELEV 
QLOB 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  ICONT CORAR TOPWID ENOST 

FLOW DISTRIBUTION FOR SECNO- 1.97 CWSEL= 2173.13 

STA= 699. 730. 740. 754. 766. 778. 798. 810. 822. 834. 846. 869. 892. 
PER P= 3.1 3.4 5.9 4.9 4.4 5.9 3.2 3.2 3.2 3.0 5.8 5.5 
AREA= 48.8 36.2 57.7 48.3 45.3 66.5 37.5 37.5 37.2 36.0 69.9 67.6 
VEL= 4.5 6.7 7.3 7.2 6.9 6.3 6.1 6.1 6.1 6.0 5.9 5.8 

DEPTH= 1.6 3.6 4.1 4.0 3.8 3.3 3.1 3.1 3.1 3.1 3.0 2.9 

STA= 892. 916. 940. 952. 964. 977. 1015. 1025. 
PER Q= 5.4 5.8 3.1 3.3 3.7 26.3 1.1 
AREA= 67.8 70.8 36.9 38.7 41.6 139.9 16.6 
VEL= 5.7 5.8 6.0 6.1 6.3 13.5 4.9 

DEPTH= 2.8 2.9 3.1 3.2 3.3 3.7 1.7 

3301 HV CHANGED MORE THAN HVlNS 

2.034 3.78 2178.68 2178.18 .OO 2179.21 .53 4.85 .06 2175.00 
7156.0 2769.4 1191.8 3194.8 656.3 112.0 746.2 304.2 102.9 2175.00 

.39 4.22 10.64 4.28 .070 .035 .065 .OOO 2174.90 726.99 
.010856 340. 359. 380. 4 15 0 .OO 621.01 1348.01 

FLOW DISTRIBUTION FOR SECNO= 2.03 CWSEL= 2178.68 

STA= 727. 773. 788. 817. 857. 898. 938. 980. 990. 1020. 1033. 1060. 1099. 
PER Q= 6.3 3.1 5.1 5.4 5.5 5.6 5.7 2.1 16.7 3.3 4.4 6.1 
AREA= 100.4 45.9 82.1 96.8 99.2 98.8 101.4 31.8 112.0 44.7 69.6 97.8 
VEL- 4.5 4.8 4.4 4.0 - 4.0 4.0 4.0 4.8 10.6 5.3 4.5 4.4 

DEPTH= 2.2 3.2 2.8 2.4 2.4 2.5 2.4 3.2 3.7 3.4 2.6 2.5 

STAZ 1099. 1119. 1139. 1180. 1220. 1240. 1261. 1303. 1348. 
PER Q= 3.2 3.1 5.9 5.8 3.0 3.1 5.0 1 .8 
AREA= 51.4 50.6 98.0 .96.3 49.6 52.0 90.5 45.7 
VEL= 4.4 4.4 4.3 4.3 4.4 4.3 4.0 2.8 

DEPTH= 2.5 2.5 2.4 2.4 2.5 2.4 2.2 1 .O 

"SECNO 2.093 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
.Q 

HV HL OLOSS L-BANK ELEV 
QLO8 QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.093 4.34 2184.84 2184.84 .OO 2185.98 1.15 5.10 .19 2182.00 
7156.0 4227.4 1343.2 1585.3 680.9 89.4 252.2 314.0 106.8 2182.00 

.40 6.21 15.03 6.29 .070 .a35 .065 .000 2180.50 721.77 
.023141 330. 313. 350. 0 8 0 .OO 401.02 1122.78 

FLOW DISTRIBUTION FOR SECNO= 2.09 CUSEL- 2184.84 

STA= 722. 765. 795. 823. 850. 875. 888. 901. 914. 926. 940. 953. 967. 
PER Q= 4.8 5.5 5.0 6.2 8.0 4.1 3.7 3.3 3.1 3.1 3.2 3.3 
AREA. 68.5 69.3 63.5 72.5 80.6 41.7 38.9 36.6 35.0 35.4 36.8 37.7 
VEL- 5.0 5.6 5.6 6.2 7.1 7.1 6.8 6.5 6,3 6.2 6.2 6.3 

DEPTH- 1.6 2.3 2.3 2.6 3.2 3.2 3.0 2.8 2.7 2.7 2.7 2.7 

STA= 967. 981. 990. 1015. 1028. 1041. 1080. 1110. 1123. 
PER Q= 3.4 2.4 18.8 3.4 3.0 8.9 6.0 .8 
AREA= 38.2 26.1 89.4 35.8 33.5 98.3 70.1 14.5 
VEL= 6.4 6.5 15.0 6.8 6.5 6.5 6.1 4.1 
PTH= 2.8 2.8 3.6 2.7 2.5 2.5 2.3 1.1 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= 2.19 CWSELS 2193.57 
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SECNO DEPTH CWSEL CRlWS USELK EG a. HV HL OLDSS L-BANK ELEV 
QLOB PCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

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

STA= 844. 868. 880. 893. 905. 918. 930. 943. 955. 968. 975. 1010. 1023. 
PER P= 5.4 4.7 5.2 5.5 5.6 5.6 5.6 5.7 5.9 3.7 37.1 6.1 
AREA= 64.9 49.0 52.1 54.0 54.6 54.6 54.6 55.2 56.5 34.6 168.8 54.8 

VEL- 6.0 6.8 7.1 7.3 7.4 7.4 7.4 7.4 7.5 7.6 15.7 8.0 
DEPTH- 2.8 3.9 4.2 4.3 4.4 4.4 4.4 4.4 4.5 4.6 4.8 4.4 

STA= 1023. 1033. 1037. 
PER P= 3.5 .3 
AREA= 36.0 5.3 
VEL= 6.9 3.5 

DEPTH= 3.6 1.2 

3301 HV CHANGED MORE THAN HVlNS 

DISTRIBUTION FOR SECNO. 2.25 CWSEL= 2198.39 

STA= 741. 773. 797. 818. 840. 861. 872. 882. 895. 905. 918. 935. 956. 
PER a= 3.7 4.4 5.4 5.8 6.1 3.3 3.5 5.0 3.7 4.4 4.8 5.6 
AREA= 72.5 73.0 80.4 84.8 85.9 45.1 45.8 63.1 47.4 59.1 67.5 81.7 

VEL= 3.6 4.2 4.7 4.8 5.0 5.2 5.3 5.5 5.5 5.3 5.0 4.8 
DEPTH= 2.2 3.1 3.7 3.9 . 4.1 4.3 4.5 4.7 4.7 4.4 4.0 3.8 

3301 HV CHANGED MORE THAN HVlNS 



SECNO DEPTH CWSEL CRIWS WSELK EG a. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.295 4.71 2201.51 2201.51 .OO 2203.36 1.85 2.56 .28 2196.80 
7013.0 4006.7 2281.4 725.0 560.2 141.3 101.2 335.7 113.0 2196.80 

.43 7.15 16.14 7.17 .070 .035 ,070 .OOO 2196.80 826.74 
.018306 190. 248. 262. 0 11 0 .OO 211.98 1038.72 

FLOW DISTRIBUTION FOR SECNO= 2.30 CUSEL= 2201.51 

STA= 827. 858. 870. 883. 920. 956. 972. 980. 1010. 1020. 1028. 1039. 
PER Q= 3.8 3.3 4.8 16.5 16.3 8.1 4.4 32.5 5.2 3.2 1.9 
AREA; 56.9 37.3 47.9 156.0 151.3 72.7 38.2 141.3 46.1 30.8 24.2 
VEL= 4.7 6.2 7.0 7.4 7.5 7.8 8.0 16.1 8.0 7.4 5.4 

DEPTH= 1.8 3.2 3.8 4.2 4.3 4.5 4.7 4.7 4.6 4.1 2.2 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO- 2.34 CUSEL= 2205.01 

STA= 921. 953. 967. 980. 1020. 1032. 1055. 1097. 1109. 1124. 1137. 1151. 
PER Q= 4.5 4.3 5.6 34.8 5.3 10.2 19.7 5.2 5.5 3.4 1.3 
AREA; 72.4 53.6 62.2 200.1 58.2 111.6 210.1 57.6 64.8 45.7 26.5 
VEL; 4.4 5.7 6.3 12.2 6.4 6.4 6.6 6.4 6.0 5.3 3.5 

DEPTH; 2.3 4.0 4.7 5.0 4.9 4.9 5.0 4.8 4.3 3.6 1.8 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRlUS USELK EG 

.a 
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 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 2.44 CUSEL= 2214.53 

STA= 765. 810. 835. 860. 882. 903. 925. 945. 965. 980. 990. 1015. 1025. 
PER (I= 5.3 6.0 5.5 4.3 3.8 3.4 3.3 4.2 4.5 4.0 21.3 4.0 
AREA= 73.8 68.2 64.4 52.6 49.2 46.1 43.5 50.5 46.9 37.3 100.7 37.0 

VEL= 5.0 6.2 5.9 5.7 5.5 5.2 5.3 5.9 6.8 7.6 14.9 7.6 
DEPTH- 1.6 2.7 2.6 2.4 2.3 2.1 2.2 2.5 3.1 3.7 4.0 3.7 

STA= 1025. 1040. 1120. 1145. 1155. 1170. 1183. 
PER Q= 4.0 4.0 14.0 4.5 3.2 .6 
AREA= 43.6 50.1 113.2 39.5 37.9 11.8 
VEL= 6.5 5.6 8.7 7.9 6.0 3.3 

DEPTH= 2.9 .6 4.5 4.0 2.5 .9 

CCHV= .I00 CEHV- .300 
*SECNO 2.525 a MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
2.525 6.13 2223.23 2223.23 .OO 2224.89 1.66 7.17 .12 2217.hO 

7013.0 1136.8 2688.5 3187.7 188.2 178.2 584.1 361.6 121.0 2217.50 
.47 6.04 15.09 5.46 .070 .035 .070 .OOO 2217.10 933.87 

.011749 320. 472. 620. 0 11 0 .OO 270.69 1204.56 

FLOW DlSTRlBUTlON FOR SECNO- 2.53 CUSEL= 2223.23 

STA= 934. 964. 975. 983. 990. 1020. 1028. 1039. 1049. 1060. 1070. 1080. 1097. 
PER Q= 3.2 4.5 4.1 4.5 38.3 4.3 5.8 5.0 4.5 4.0 3.4 4.6 
AREA= 55.0 50.2 40.4 42.6 178.2 41.9 58.1 52.3 49.2 46.0 40.8 60.2 
VEL= 4.1 6.2 7.1 7.3 15.1 7.2 7.0 6.7 6.4 6.2 5.9 5.4 

DEPTH= I .8 4.5 5.4 5.7 5.9 5;6 5.3 5.0 4.7 4.4 4.1 3.6 

STA= 1097. 1110. 1140. 1170. 1205. 
PER a= 3.0 5.2 3.4 2.1 
AREA= 42.3 81.5 63.5 48.3 
VEL= 5.0 4.5 3.8 3.0 

DEPTH= 3.2 2.7 2.1 1.4 
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SECNO DEPTH CUSEL CRlUS USELK EG 
.Q 

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

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWlO ENOST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.645 5.60 2233.50 2233.50 .OO 2235.80 2.31 8.33 .19 2227.90 
6870.0 3608.3 2779.8 481.9 450.1 167.9 65.5 373.1 123.8 2227.90 

.49 8.02 16.56 7.36 .065 .035 .065 .OOO 2227.90 886.26 
.015308 710. 634. 500. 0 11 0 .OO 147.48 1033.74 

FLOW DISTRIBUTION FOR SECNO= 2.64 CWSEL- 2233.50 

STA= 886. 903. 913. 920. 939. 951. 970. 985. 1015. 1020. 1028. 1034. 
PER Q= 3.7 4.4 3.7 10.6 7.2 12.6 10.3 40.5 3.6 3.0 .4 
AREA= 43.0 41.2 32.8 91.6 60.0 101.2 80.2 167.9 27.7 30.0 7.8 
VEL- 6.0 7.3 7.7 8.0 8.3 8.5 8.8 16.6 8.9 6.9 3.6 

DEPTH- 2.6 4.1 4.5 4.7 5.0 5.2 5.5 5.6 5.5 4.0 1.2 

5 MINIMUM SPECIFIC ENERGY 
0 CRITICAL DEPTH ASSUMED 

DIRT ROAD DIP CROSSING 

FLOU DISTRIBUTION FOR SECNO= 2.76 CWSEL* 2244.52 

STA= 905. 928. 946. 953. 960. 966. 973. 979. 986. 994. 1016. 1020. 1025. 
PER Q= 3.6 8.8 4.2 . 4.6 3.7 5.4 4.4 6.2 6.8 37.3 3.6 3.8 
AREA= 48.3 80.7 36.8 39.0 30.3 42.7 33.7 46.4 50.2 145.6 26.3 30.1 

VEL- 5.2 7.5 7.8 8.1 8.4 8.6 8.9 9.1 9.4 17.6 9.4 8.8 
DEPTH= 2.1 4.6 5.0 5.3 5.5 5.8 6.0 6.3 6.5 6.6 6.6 6.0 

STA= 1025. 1031. 1039. 1046. 
PER Q= 3.7 3.3 .7 
AREA= 31.3 32.6 11.8 
VEL= 8.1 7.0 4.0 

DEPTH= 5.2 4.3 1.5 
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SECNO OEPTH CWSEL CRIWS WSELK EG 

.a 
HV HL OLOSS L-BANK ELEV 

PLOB PCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENDST 

CCHV= .I00 CEHV- .300 
*SECNO 2.805 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

CONFLUENCE OF SUBAREA R38 - WASH R-1 
2.805 7.17 2248.57 2248.57 .OO 2251.43 2.86 3.22 .14 2241.70 

6870.0 2703.5 3324.9 841.6 347.1 186.7 110.4 386.1 126.5 2241.70 
.51 7.79 17.80 7.62 .070 .035 .070 .OOO 2241.40 925.73 

.013085 240. 239. 240. 0 8 0 .OO 111.57 1037.30 

FLOW DlSTRlBUTlON FOR SECNO- 2.81 CWSEL= 2248.57 

STA= 926. 936. 943. 956. 964. 974. 982. 988. 1015. 1025. 1034. 1037. 
PER Q= 3.5 3.4 8.0 5.5 7.4 6.4 5.1 48.4 8.8 3.3 .1 
AREA= 39.9 32.6 72.2 47.4 62.2 52.2 40.6 186.7 69.9 36.8 3.7 
VEL= 6.1 7.1 7.6 7.9 8.2 8.5 8.7 17.8 8 t6 6.2 2.5 

DEPTH= 3.7 5.0 5.5 5.9 6.2 6.5 6.8 7.0 6.7 4.3 1 .O 

3301 HV CHANGED MORE THAN HVINS 

MINIMUM SPECIFIC ENERGY 
EO CRITICAL OEPTH ASSUMED 

2.850 6.78 2252.58 2252.58 .OO 2254.78 2.20 2.90 .07 2245.80 
6683.0 480.6 3082.1 3120.3 71.1 190.6 505.6 390.0 127.3 2245.80 

.51 6.76 16.17 6.17 .070 .035 ,070 .OOO 2243.80 975.59 
.011304 222. 240. 250. 0 11 0 .OO 169.99 1145.57 

FLOW DlSTRlBUTlON FOR SECNO- 2.85 CWSEL= 2252.58 

STA= 976. 991. 1019. 1038. 1044. 1049. 1078. 1100. 1116. 1138. 1146. 
PER a= 7.2 46.1 14.1 . 3.6 3.1 11.7 6.9 4.0 3.1 .1 
AREA= 71.1 190.6 120.9 33.2 30.4 128.0 83.5 53.8 51.3 4.4 

VEL= 6.8 16.2 7.8 7.3 6.9 6.1 5.5 5.0 4.1 1.9 
DEPTH= 4.6 6.8 6.4 5.8 5.3 4.4 3.8 3.3 2.4 .6 

*SECNO 2.936 
7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CWSEL CRlUS USELK EG 
.a 

HV HL OLOSS L-BANK ELEV 
9LOB 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  I C O N 1  CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 
2.936 9.51 2259.01 2259.01 .OO 2261.23 2.22 4.26 .01 2249.80 

6683.0 3035.7 2802.2 845.1 551.8 163.8 119.4 398.2 129.1 2249.80 
.52 5.50 17.11 7.08 .070 .035 .070 .OOO 2249.50 847.07 

.008237 465. 450. 418. 0 11 0 .OO 184.22 1031.29 

FLOU OISTRIBUTION FOR SECNO- 2.94 CUSEL- 2259.01 

STA= 847. 899. 924. 940. 951. 962. 969. 976. 980. 985. 990. 995. 1013. 
PER Q= 3.4 4.2 4.1 3.8 4.5 3.4 4.1 3.1 4.1 5.0 5.7 41.9 
AREA= 82.4 71.9 59.4 48.8 54.6 37.3 41.7 30.0 37.6 42.6 45.6 163.8 
VEL= 2.7 3.9 4.7 5.1 5.5 6.0 6.5 6.9 7.3 7.9 8.4 17.1 

DEPTH= 1.6 2.9 3.8 4.4 4.9 5.6 6.2 6.8 7.5 8.5 9.1 9.4 

STA= 1013. 1020. 1025. 1031. 
PER 9= 8.6 3.1 1 .O 
AREA= 68.3 33.2 17.9 

VEL= 8.4 6.2 3.7 
DEPTH= 9.1 7.2 2.7 

.. 
3301 HV CHANGED MORE THAN HVlNS 

DIRT ROAD DIP CROSSING 110 FEET EAST OF T H I S  SECTION 
3.030 7.02 2263.52 2262.83 .OO 2264.72 1.19 3.39 .10 2257.40 

6683.0 467.1 3299.8 2916.1 108.4 285.0 627.1 408.3 131.4 2257.40 
.54 4.31 11.58 4.65 .065 .035 .065 .OD0 2256.50 935.49 

.006060 410. 500. 520. 2 14 0 .OO 245.25 1180.74 

FLOW DISTRIBUTION FOR SECNO= 3.03 CUSEL= 2263.52 

STA= 935. 967. 973. 1017. 1030. 1052. 1073. 1098. 1120. 1149. 1181. 
PER a= 3.9 3.1 49.4 6.7 9.2 7.8 7.6 5.3 4.9 2.3 
AREA= 71.6 36.8 285.0 77.5 113.9 103.1 107.7 81.5 87.9 55.4 
VEL= 3.7 5.5 11.6 5.8 5.4 5.0 4.7 4.3 3.7 2.7 

DEPTH- 2.3 5.6 6.6 5.8 5.3 4.8 4.3 3.8 3.0 1.8 
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SECNO DEPTH CUSEL CRIUS USELK EG a. 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 IOC ICONT CORAR TOPWID ENDST 

*SECNO 3.125 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.125 6.07 2270.57 2270.57 .OO 2272.63 2.06 4.01 .26 2265.00 
6495.0 728.9 3109.7 2656.4 106.6 204.6 411.5 417.8 133.7 2265.00 

.55 6.84 15.20 6.46 .065 .035 .065 .OOO 2264.50 963.71 
.012173 520. 505. 450. 0 15 0 .OO 168.85 1132.55 

FLOW DISTRIBUTION FOR SECNO= 3.13 CWSEL= 2270.57 

STA= 964. 980. 990. 1025. 1035. 1045. 1055. 1066. 1077. 1087. 1104. 1125. 1133. 
PER Q= 5.0 6.2 47.9 6.5 5.8 5.2 5.0 4.4 3.9 4.8 4.8 .5 
AREA= 53.6 52.9 204.6 54.2 50.7 47.2 47.7 44.1 41.2 55.1 61.6 9.7 

VEL- 6.0 7.7 15.2 7.8 7.4 7.1 6.8 6.5 6.2 5.7 5.1 3.2 
DEPTH= 3.3 5.3 5.8 5.4 5.1 4.7 4.4 4.1 3.8 3.4 2.9 1.3 

*SECNO 3.220 

Q 5 MINIMUM SPECIFIC ENERGY 
0 CRITICAL DEPTH ASSUMED 

3.220 6.29 2278.29 2278.29 .OO 2280.21 1.92 6.69 .01 2272.00 
6495.0 3797.2 2135.1 562.7 574.4 125.8 88.9 426.8 135.8 2272.00 

.57 6.61 16.98 6.33 .070 .035 ,070 .OOO 2272.00 844.72 
.013775 570. 500. 470. 0 8 0 .OO 192.96 1037.68 

FLOW OlSTRlBUTION FOR SECNO= 3.22 CWSEL= 2278.29 

STA= 990. 1010. 1015. 1023. 1038. 
PER Q= 32.9 3.5 3.6 1.5 
AREA* 125.8 28.9 35.6 24.4 
VEL= 17.0 7.9 6.6 4.1 

DEPTH= 6.3 5.8 4.3 1.7 



SECNO DEPTH CWSEL CRlWS USELK EG 
.a 

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 IDC ICONT CORAR TOPWID ENDST 

*SECNO 3.304 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DIRT ROAD DIP CROSSING 240 FEET UPSTREAM OF T H I S  SECTION 
3.304 4.99 2285.19 2285.19 .OO 2287.13 1.94 6.23 .01 2280.50 

6308.0 2725.5 3147.0 435.5 436.8 216.4 69.1 434.6 137.7 2280.50 
.58 6.24 14.54 6.30 .070 .035 .070 .DO0 2280.20 841.95 

.014319 450. 438. 436. 0 15 0 .OO 182.04 1023.99 

FLOW DlSTRlBUTlON FOR SECNO- 3.30 CWSEL= 2285.19 

STA= 842. 893. 903. 913. 920. 944. 960. 1005. 1013. 1023. 1024. 
PER Q= 12.9 3.2 3.8 3.4 11.6 8.3 49.9 3.7 3.2 .O 
AREA= 150.7 34.4 38.2 32.7 106.6 74.3 216.4 33.7 34.5 .9 
VEL- 5.4 5.8 6.2 6.6 6.9 7.1 14.5 6.9 5.8 1.5 

DEPTH= 3.0 3.4 3.8 4.2 4.4 4.6 4.8 4.5 3 ,5 .6 

CCHV= .I00 CEHV= .300 
*SECNO 3.409 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

a CONFLUENCE OF COMBINED FLOW NODE CR34 - WASH R-2 
3.409 5.12 2294.12 2294.12 .OO 2296.22 2.09 7.49 .05 2289.20 

6308.0 1513.5 3474.5 1320.0 225.7 240.3 202.7 443.0 139.8 2289.20 
.59 6.71 14.46 6.51 .065 ,035 .070 .OOO 2289.00 928.15 

.013512 487. 562. 575. 0 8 0 .OO 161.28 1089.43 

FLOU DlSTRlBUTlON FOR SECNO- 3.41 CWSEL= 2294.12 

STA= 928. 948. 965. 972. 983. 990. 1038. 1052. 1065. 1075. 1089. 
PER Q= 3.5 7.4 3.5 5.6 4.0 55.1 7.5 6.9 4.3 2.2 
AREA= 44.5 69.3 30.5 48.1 33.3 240.3 67.5 63.8 41.6 29.7 
VEL- 4.9 6.8 7.2 7.4 7.6 14.5 7.0 6.8 6.5 4.6 

DEPTH= 2.2 4.1 4.4 4.6 4.8 5.0 4.8 4.6 4.3 2.1 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CWSEL CRIWS WSELK EG 

.Q 

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

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

FLOW DlSTRIBUTlON FOR SECNO- 3.48 CWSEL= 2300.10 

STA= 980. 1025. 1069. 1114. 1161. 1208. 1245. 1285. 1308. 1342. 1365. 1388. 1411. 
PER Q= 4.9 3.8 3.5 3.8 4.6 3.5 4.3 3.7 6.9 4.9 4.9 4.9 
AREA= 82.2 71.6 69.1 73.0 82.4 63.1 74.4 54.0 92.7 64.1 64.4 64.1 
VEL= 3.1 2.8 2.7 2.7 2.9 2.9 3.1 3.6 . 4.0 4.1 4.1 4.1 

DEPTH= 1.8 1.6 1.5 1.6 1.7 1.7 1.9 2.4 2.7 2.8 2.8 2.8 

STAZ 1411. 1434. 1446. 1452. 1495. 1511. 
PER Q= 5.5 3.4 1.9 34.2 1.5 
AREA= 69.3 39.7 21.4 183.2 25.4 
VEL= 4.2 4.5 4.7 9.9 3.1 

DEPTH- 3.0 3.3 3.6 4.3 1.6 

*SECNO 3.564 

HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.564 3.75 2305.55 2305.55 .OO 2307.02 1.47 4.91 .25 2302.40 
5307.0 2483.3 2762.6 61.1 440.9 223.0 16.6 462.0 147.3 2302.90 

.63 5.63 12.39 3.68 .070 ,035 .070 ,000 2301.80 785.52 
.016494 450. 438. 425. 0 19 0 .OO 232.34 1017.86 

FLOW DISTRIBUTION FOR SECNO- 3.56 CWSEL= 2305.55 

STA= 786. 814. 832. 844. 867. 895. 918. 940. 1005. 1018. 
PER Q= 3.8 4.4 3.8 8.7 10.3 8.0 7.8 52.1 1.2 
AREA= 49.3 45.8 35.6 76.0 91.5 71.9 70.8 223.0 16.6 
VEL- 4.1 5.1 5.6 6.1 6.0 5.9 5.9 12.4 3.7 

DEPTH= 1.7 2.5 3.0 3.3 3.3 3.2 3.1 3.4 1.3 
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SECNO DEPTH CWSEL CRlWS WSELK EG 
.a 

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

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

3301 HV CHANGED MORE THAN HVlNS 

FLOW DISTRIBUTION FOR SECNO= 3.65 CWSEL- 2311.67 

STA= 813. 847. 872. 893. 915. 933. 1016. 1038. 1050. 1068. 1078. 
PER Q= 3.6 8.0 7.1 7.0 6.0 54.2 6.7 4.1 3.2 .2 
AREA= 56.6 89.9 79.3 79.0 67.6 330.3 77.0 45.8 44.5 6.1 
VEL- 3.3 4.7 4.7 4.7 4.7 8.7 4.6 4.7 3,.8 1.7 

DEPTH= 1.7 3.7 3.7 3.7 3.7 4.0 3.6 3.7 2.5 .6 

*SECNO 3.706 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.706 4.35 2316.25 2316.25 .OO 2317.46 1.20 3.26 .13 2312.10 0 4305.0 2635.7 1627.4 41.9 487.8 129.7 10.7 475.1 151.6 2313.30 
.66 5.40 12.55 3.91 .070 .040 .070 .OOO 2311.90 763.13 

.016973 285. 285. 285. 0 8 0 .OO 257.69 1020.83 

FLOW DISTRIBUTION FOR SECNO= 3.71 CWSEL* 2316.25 



SECNO DEPTH CWSEL CRIWS WSELK EG 
m a  

HV HL OLOSS L-BANK ELEV 
OLOB QCH OROB ALOE ACH AROB VOL TU A R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNO= 3.76 CWSEL- 2320.82 

STA= 859. 908. 924. 940. 956. 965. 977. 985. 993. 1028. 1036. 1044. 1057. 
PER a= 3.3 3.1 4.4 6.0 3.6 6.2 4.8 5.2 41.6 5.3 4.6 5.3 
AREA= 49.5 32.9 40.8 49.0 27.3 44.7 32.5 34.2 162.4 34.6 32.1 41.1 

VEL- 2.9 4.0 4.7 5.3 5.7 6.0 6.3 6.6 11 .O 6.5 6.2 5.5 
DEPTH= 1 .O 2.0 2.5 3.0 3.4 3.7 4.0 4.2 4.7 4.2 3.8 3.2 

STA= 1057. 1070. 1095. 1096. 
PER a= 3.6 3.0 .O 
AREA- 32.6 38.1 .4 

VEL= 4.7 3.4 1.2 
DEPTH= 2.6 1.5 .4 

3301 HV CHANGED MORE THAN HVlNS 

.011535 300. 322. 350. 3 14 0 .OO 308.31 1255.23 

FLOW DISTRIBUTION FOR SECNO- 3.82 CWSEL= 2325.66 

STA= 947. 969. 985. 989. 1027. 1049. 1072. 1095. 1118. 1141. 1164. 1187. 1203. 
PER a= 3.2 3.7 1.1 20.7 7.8 7.8 7.5 7.4 7.7 8.1 8.6 5.6 
AREA= 40.2 37.9 10.6 118.3 69.5 69.8 68.3 67.8 69.8 72.2 74.5 49.3 
VEL- 3.5 4.2 4.4 7.5 . 4.8 4.8 4.8 4.7 4.8 4.9 5.0 4.9 

DEPTH= 1.8 2.5 2.7 3.1 3.1 3.1 3.0 3.0 3.0 3.1 3.2 3.2 

STA= 1203. 1219. 1234. 1255. 
PER a= 4.6 3.5 2.6 
AREA= 43.9 37.0 33.9 
VEL- 4.5 4.0 3.3 

DEPTH- 2.8 2.4 1.6 

*SECNO 3.897 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRIUS 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 UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  I C O N 1  CORAR TOPUlD ENDST 

FLOU DISTRIBUTION FOR SECNO- 3.90 CUSEL- 2332.37 

STA= 956. 990. 995. 1050. 1075. 1100. 1125. 1150. 1175. 1200. 1225. 1240. 1275. 
PER a= 4.2 1.7 36.5 8.9 8.2 7.5 7.2 6.8 6.5 6.2 3.2 3.0 
AREA- 33.4 9.8 123.2 50.4 47.9 45.4 44.2 42.9 41.7 40.4 22.0 29.1 

VEL= 4.2 5.8 9.8 5.9 5.7 5.5 5.4 5.3 5.2 5.1 4.7 3.4 
DEPTH= 1 .O 2.0 2.2 2.0 1.9 1.8 1 .8 1.7 1.7 1.6 1.5 .8 

Y WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.77 

3.939 3.73 2336.73 2335.79 .OO 2337.10 .37 3.89 .04 2336.00 
3304.0 1.5 607.8 2694.7 1.4 85.0 643.1 494.8 159.8 2333.10 

.72 1.06 7.15 4.19 .070 .045 .070 .OOO 2333.00 991.29 
.009566 220. 224. 260. 3 11 0 .OO 276.10 1267.40 

FLOW OlSTRlBUTlON FOR SECNO= 3.94 CUSEL= 2336.73 

STA= 991. 995. 1020. 1044. 1068. 1088. 1104. 1121. 1133. 1149. 1165. 1186. 1202. 
PER a= .O 18.4 13.0 12.7 10.2 7.6 6.9 4.6 5.5 4.8 5.3 3.6 
AREA= 1.4 85.0 87.4 ,86.2 70.2 54.5 50.9 35.9 44.7 41.2 47.5 34.9 
VEL= 1.1 7.1 4.9 4.9 4.8 4.6 4.5 4.3 4.1 3.9 3.7 3.4 

DEPTH= .4 3.4 3.6 3.6 3.5 3.3 3.1 2.9 2.7 2.5 2.3 2.1 

STA= 1202. 1222. 1261. 1267. 
PER (I= 3.5 3.6 .2 
AREA= 37.1 48.8 4.0 
VEL= 3.1 2.4 1.6 

DEPTH= 1.9 1.2 .6 
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SECNO DEPTH CUSEL CRIUS USELK EG a. 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 ITRlAL IDC ICONT CORAR TOPWID ENOST 

*SECNO 4.014 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.014 3.13 2344.63 2344.63 .OD 2345.43 .80 5.99 . I3 2341.70 
3304.0 1173.5 658.6 1472.0 215.6 55.7 270.2 500.5 162.4 2341.70 

.73 5.44 11.82 5.45 .070 .045 .070 .OOO 2341.50 856.08 
.029265 400. 395. 380. 0 15 0 .OO 315.46 1171.53 

FLOW DISTRIBUTION FOR SECNO= 4.01 CUSEL= 2344.63 

STA= 856. 900. 932. 945. 954. 963. 973. 982. 991. 1009. 1018. 1028. 1041. 
PER Q= 4.0 6.3 3.7 3.0 3.5 4.2 5.1 5.7 19.9 5.7 5.1 6.1 
AREA= 38.6 45.1 23.2 17.7 19.4 21.6 24.2 25.7 55.7 25.7 24.2 31.7 
VEL- 3.5 4.6 5.2 5.6 6.0 6.4 6.9 7.3 11.8 7.3 6.9 6.3 

DEPTH= .9 1.4 1.7 1.9 2.1 2.4 2.6 2.8 3.0 2.8 2.6 2.3 

STA= 1041. 1050. 1069. 1092. 1115. 1138. 1172. 
PER Q= 3.2 5.5 6.3 5.7 4.2 2.9 
AREA= 18.5 33.6 39:6 37.3 31.1 28.6 
VEL- 5.8 5.4 5.2 5.0 4.4 3.3 

DEPTH- 2.0 1.8 1.7 1.6 1.3 .8 • CWO 4.108 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.55 

FLOW DISTRIBUTION FOR SECNO- 4.11 CUSEL= 2352.54 

STA. 767. 835. 873. 895. 917. 933. 956. 972. 989. 994. 1086. 1097. 1123. 
PER a= 3.5 3.9 3.2 3.9 3.5 5.6 4.8 5.6 2.0 58.1 3.3 2.6 
AREA* 55.3 47.5 33.4 38.5 32.2 47.7 38.8 42.4 14.5 261.4 26.4 29.9 
VEL= 1.8 2.3 2.6 2.9 3.1 3.3 3.5 3.7 3.8 6.2 3.5 2.4 

DEPTH- .8 1.3 1.5 1.7 1.9 2.1 2.3 2.5 2.6 2.9 2.3 1.1 



@ r C N 0  DEPTH CWSEL C I S  WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL IDC lCONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

4.148 3.28 2356.78 2356.78 .OO 2357.79 1.01 2.30 .18 2354.80 
2800.0 94.4 1391.8 1313.8 42.0 131.6 295.2 510.0 167.6 2353.80 

.77 2.25 10.58 4.45 .070 .035 .070 .OD0 2353.50 663.99 
.014106 200. 210. 220. 0 8 0 .OO 239.91 1173.42 

FLOW DlSTRlBUTlON FOR SECNO- 4.15 CUSEL= 2356.78 

STA= 664. 993. 1036. 1079. 1108. 1131. 1147. 1173. 
PER O= 3.4 49.7 21.9 12.4 7.1 3.0 2.5 
AREA= 41.9 131.6 121.5 74.0 48.5 24.7 26.5 
VEL= 2.3 10.6 5.0 4.7 4.1 3.4 2.6 

;SECNO 4.242 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

4.242 3.33 2366.13 2366.13 .OO 2366.91 .78 7.77 .02 2363.20 
2800.0 1661.7 738.6 399.8 411.2 62.6 79.5 515.9 170.8 2363.20 

.79 4.04 11.79 5.03 .070 .035 .070 .OOO 2362.80 742.79 
.016848 520. 500. 495. 0 5 0 .OO 305.54 1048.33 

FLOW DISTRIBUTION FOR SECNO= 4.24 CUSEL- 2366.13 
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SECNO OEPTH CWSEL CRlWS WSELK EG 
.Q 

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

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

STA= 743. 780. 805. 830. 855. 890. 910. 930. 955. 980. 990. 995. 1015. 
PER P= 3.1 5.6 5.6 5.3 5.3 3.5 6.2 9.4 9.0 3.8 2.6 26.4 
AREA= 30.5 40.8 40.8 39.6 45.1 28.1 39.9 55.8 54.6 22.3 13.7 62.6 
VEL= 2.9 3.8 3.8 3.7 3.3 3.5 4.4 4.7 4.6 4.7 5.4 11.8 

DEPTH= .8 1.6 1.6 1.6 1.3 1.4 2.0 2.2 2.2 2.2 2.7 3.1 

STA= 1015. 1025. 1035. 1045. 1048. 
PER Q= 5.5 4.6 3.8 .3 
AREA= 28.1 25.3 22.6 3.6 

VEL= 5.5 5.1 4.7 2.6 
DEPTH- 2.8 2.5 2.3 1.1 

3470 ENCROACHMENT STATIONS. 587.0 1025.0 TYPE= 1 TARGET- 438.000 
4.335 2.68 2373.68 2373.60 .OO 2374.21 .54 7.28 .02 2371.30 

2800.0 2041.8 631.9 126.3 559.2 61.1 30.1 521.7 174.3 2371.30 
.81 3.65 10.33 4.20 .070 .035 .070 .OOO 2371 . O O  587.38 

.O17222 400. 480. 485. 3 19 0 .OO 436.78 1024.16 

FLOW DISTRIBUTION FOR SECNO= 4.34 CUSEL. 2373.68 

a = 587. 644. 662. 686. 710. 733. 757. 798. 821. 844. 868. 892. 917. 
PER Q= 5.3 3.4 5.4 5.7 5.0 4.2 5.9 3.5 3.7 3.8 3.6 3.5 
AREA= 50.7 26.6 39.0 40.2 36.7 33.4 50.9 29.8 31.1 31.6 30.7 30.6 
VEL= 2.9 3.6 3.9 3.9 3.8 3.5 3.2 3.3 3.4 3.4 3.3 3.2 

DEPTH= .9 1.5 1.6 1.7 1.6 1.4 1.2 1.3 1.3 1.3 1.3 1.2 

STA= 917. 942. 959. 971. 983. 1007. 1020. 1024. 
PER Q= 5.6 5.4 4.2 4.8 22.6 4.2 .3 
AREA= 40.8 34.6 25.3 27.2 61.1 26.6 3.5 
VEL- 3.9 4.4 4.7 4.9 10.3 4.4 2.4 

OEPTH- 1.6 2.0 2.2 2.3 2.5 2.0 .B 

CCHV= .I00 CEHV- .300 
*SECNO 4.394 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 583.0 1031.0 TYPE= 1 TARGET= 448.000 
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SECNO DEPTH CUSEL CRlUS USELK EG a. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

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

FLOW D l S T R l 8 U T I O N  FOR SECNO= 4.39 CUSEL- 2382.22 

STA= 584. 624. 648. 672. 696. 720. 744. 768. 791. 814. 838. 861. 884. 
PER 9- 4.3 3.5 3.5 3.5 3.5 3.5 3.5 3.4 3.4 3.4 3.4 3.4 

AREA= 39.2 29.3 29.3 29.3 29.3 29.3 29.0 28.4 28.4 28.5 28.4 28.4 
VEL= 3.1 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 

DEPTH= 1 .O 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 

STA= 884. 908. 931. 954. 970. 985. 1013. 1028. 1031. 
PER Q= 3.6 4.6 6.8 5.7 6.4 26.4 4.3 .O 

AREA= 29.7 34.2 43.2 33.1 34.8 72.8 26.9 1.0 
VEL= 3.4 3.8 4.4 4.8 5.1 10.2 4.5 1.3 

DEPTH= 1.3 1.5 1.9 2.1 2.3 2.6 1 .8 .3 

7185 MINIMUM S P E C I F I C  ENERGY 

@ C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 680.0 1053.0 TYPE= 1 TARGET= 373.000 
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. 

4.461 2.56 2389.06 2389.06 .OO 2389.72 .66 6.89 .02 2386.60 
2800.0 1923.0 549.2 327.7 428.8 47.7 68.0 530.7 180.5 2386.80 

.84 4.48 11.53 4.82 .065 .035 .065 .OOO 2386.50 680.00 
.022243 370. 358. 330. 0 11 0 .OO 373.00 1053.00 

FLOW D I S T R I B U T I O N  FOR SECNO- 4.46 CUSEL= 2389.06 
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SECNO DEPTH CWSEL CRlWS USELK EG a. 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 ELHlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  I C O N 1  CORAR TOPUID ENOST 

STA= 680. 725. 778. 806. 832. 859. 878. 906. 925. 944. 972. 991. 1010. 
PER Q= 5.4 6.1 3.7 3.5 4.2 3.8 7.2 5.9 7.0 12.4 9.6 19.6 
AREA= 45.0 51.1 29.1 27.4 31.4 25.7 43.9 33.0 36.8 61.1 44.3 47.7 
VEL= 3.4 3.3 3.5 3.5 3.8 4.2 4.6 5.0 5.3 5.7 6.0 11.5 

DEPTH- 1 .O 1 .O 1.1 1.1 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.5 

STA= 1010. 1020. 1030. 1050. 1053. 
PER Q- 4.2 3.3 4.1 .1 
AREA- 21.1 18.1 27.2 1.7 
VEL- 5.6 5.1 4.2 2.2 

DEPTH= 2.1 1.8 1.4 .6 

FLOW DISTRIBUTION FOR SECNO- 4.50 CUSEL- 2392.00 

STA= 1026. 1045. 1078. 
PER Q= 3.6 1.2 
AREA= 28.0 16.5 
VEL- 3.0 1.7 

DEPTH= 1.4 .5 

3470 ENCROACHMENT STATIONS- 657.0 1342.0 TYPE= 1 TARGET= 685.000 
4.602 2.02 2398.52 2398.44 .OO 2398.86 .34 6.35 .02 2396.70 

2297.0 912.4 391.2 993.5 285.2 45.7 285.3 539.6 188.1 2396.70 
.89 3.20 8.55 3.48 .065 .035 ,065 .OOO 2396.50 657.35 

.016906 455. 550. 530. 3 14 0 .OO 684.40 1341.75 



PAGE 66 

SECNO DEPTH CUSEL CRlUS USELK EG 
- 8 0  

HV HL OLOSS L-BANK ELEV 
QLOB QCH PROS 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 ENOST 

FLOW DISTRIBUTION FOR SECNO= 4.60 CUSEL= 2398.52 

STA= 657. 792. 835. 867. 899. 931. 964. 982. 988. 1012. 1029. 1060. 1091. 
PER a- 3.2 4.2 4.7 5.5 6.7 8.0 5.4 2.0 17.0 5.6 8.5 8.1 
AREA= 45.2 36.4 34.6 38.0 42.7 47.6 30.0 10.7 45.7 30.3 48.2 47.3 
VEL= 1.6 2.7 3.1 3.3 3.6 3.9 4.1 4.4 8.6 4.3 4.0 3.9 

DEPTH- .3 .8 1.1 1.2 1.3 1.5 1.6 1.8 1.9 1.7 1.6 1.5 

STA= 1091. 1122. 1146. 1164. 1322. 1342. 
PER 0- 8.1 6.1 3.1 3.6 .1 
AREA- 47.3 36.2 21.2 51.6 3.3 
VEL= 3.9 3.9 3.3 1.6 1 .O 

DEPTH= 1.5 1.5 1.2 .3  .2 

*SECNO 4.663 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.663 2.34 2403.84 2403.84 .OO 2404.36 .53 5.15 .06 2401.70 
2297.0 672.8 678.2 946.0 183.8 73.2 282.6 543.7 192.2 2401.70 

.90 3.66 9.27 3.35 .065 .035 .065 .OOO 2401.50 815.57 
.016291 245. 318. 360. 0 11 0 .OD 486.46 1302.03 

DISTRIBUTION FOR SECNO= 4.66 CUSEL- 2403.84 

STA= 816. 896. 916. 948. 961. 974. 987. 1020. 1033. 1053. 1066. 1085. 1105. 
PER P= 3.7 3.1 7.8 4.1 5.0 5.6 29.5 5.4 6.9 3.8 4.6 3.6 
AREA= 39.3 22.2 47.4 22.6 25.2 27.1 73.2 26.7 36.2 21.4 28.3 24.4 
VEL- 2.2 3.2 3.8 4.2 4.5 4.8 9.3 4.7 4.4 4.1 3.7 3.4 

DEPTH= .5 1 .I 1.5 1.7 - 1.9 2.1 2.2 2.0 1 .8 1.6 1.4 1.2 

STA= 1105. 1143. 1182. 1220. 1302. 
PER a= 5.4 4.6 4.2 2.8 
AREA= 40.7 37.0 34.9 33.0 
VEL= 3.0 2.8 2.7 . 1.9 

DEPTH= 1.1 1 .O .9 .4 
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SECNO DEPTH CWSEL CRIWS WSELK EG 0. HV HL OLOSS L-BANK ELEV 
OLOB OCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNO= 4.72 CWSEL= 2408.96 

STA= 759. 815. 855. 880. 910. 935. 1005. 1020. 1040. 1085. 1105. 1130. 1155. 
PER P= 5.4 4.8 4.3 7.0 7.4 47.6 3.8 3.0 5.3 3.4 4.6 3.3 
AREA= 51.0 41.8 32.4 46.9 44.9 137.0 24.5 24.0 46.6 25.8 33.9 27.9 
VEL= 2.4 2.6 3.0 3.4 3.8 8.0 3.5 2.9 2.6 3.0 3.1 2.7 

DEPTH- .9 1 .O 1.3 1.6 I .8 2.0 1.6 1.2 1 .O 1.3 1.4 1.1 

STA- 1155. 1158. 
PER a= .1 
AREA= 1.7 
VEL= 1.5 

DEPTH= .5 

3470 ENCROACHMENT STATIONS- 832.0 1152.0 TYPE= 1 TARGET- 320.000 c 

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

4.802 2.10 2415.70 2415.66 .OO 2416.35 .65 6.81 .03 2413.60 
2297.0 906.3 711.4 679.3 215.7 72.1 167.7 552.4 199.0 2413.60 

4.20 9.87 4.05 .070 .035 .070 .OD0 2413.60 832.00 
385. 407. 420. 2 8 0 .OO 319.24 1151.24 

FLOW DISTRIBUTION FOR SECNO= 4.80 CWSEL= 2415.70 

STA= 832. 888. 903. 924. 959. 986. 1021. 1041. 1075. 1089. 1110. 1151. 
PER P= 4.1 3.4 6.7 13.3 - 12.0 31.0 8.5 11.9 3.9 3.5 1.8 
AREA= 36.6 20.5 35.9 66.0 56.8 72.1 40.8 61.4 21.8 24.0 19.8 
VEL= 2.6 3.8 4.3 4.6 4.9 9.9 4.8 4.5 4.1 3.3 2.1 

DEPTH= .7 1.4 1.7 1.9 2.1 2.1 2.0 1.8 1.6 1.2 .5 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRlWS USELK EC 
a 0  

HV HL OLOSS L-BANK ELEV 
OLOB OCH OROB ALOB ACH AROB VOL T WA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

3470 ENCROACHMENT STATIONS= 983.0 1428.0 TYPE= 1 TARGET= 445.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

4.890 6.01 2422.31 2422.31 .OO 2422.43 . I2  1.97 .05 2420.00 
2297.0 27.1 566.4 1703.5 15.9 127.4 848.1 556.6 201.2 2420.00 

.97 1.71 4.45 2.01 .070 .035 .070 .OOO 2416.30 983.00 
.003151 445. 465. 165. 0 12 0 .OO 445.00 1428.00 

FLOW DISTRIBUTION FOR SECNO= 4.89 CUSEL= 2422.31 

STA= 983. 990. 1040. 1063. 1080. 1100. 1137. 1155. 1192. 1229. 1248. 1266. 1284. 
PER (I= 1.2 24.7 3.9 3.6 4.8 8.7 4.0 7.1 6.2 3.1 3.4 3.8 
AREA= 15.9 127.4 46.7 40.1 50.2 91.1 43.6 81.0 75.0 37.2 39.5 41.8 
VEL= 1.7 4.4 1.9 2.1 2.2 2.2 2.1 2.0 I t 9  1.9 2.0 2.1 

DEPTH- 2.3 2.5 2.1 2.3 2.5 2.5 2.4 2.2 2.0 2.0 2.2 2.3 

STA= 1284. 1321. 1348. 1366. 1403. 1428. 
PER O= 7.2 5.1 3.3 6.1 3.8 
AREA= 81.0 58.9 38.6 73.7 49.6 
VEL= 2.0 2.0 2.0 1.9 1.8 
PTH= 2.2 2.2 2.1 2.0 2.0 

CCHV= .I00 CEHV= ,300 
*SECNO 4.968 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.968 2.36 2429.06 2429.06 .OO 2429.62 .56 2.48 . I3  2427.10 
1793.0 1196.2 435.7 161.1 304.0 43.1 43.5 563.1 204.9 2427.10 

.99 3.93 10.10 3.70 .065 .035 .065 .OOO 2426.70 737.17 
.020333 480. 412. 385. 0 22 0 .OO 316.94 1054.11 

FLOU DISTRIBUTION FOR SECNO- 4.97 CWSEL- 2429.06 
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SECNO DEPTH CUSEL CRIUS USELK EG a. 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 E L M l N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUIO ENDST 

STA= 737. 780. 805. 825. 845. 860. 875. 905. 930. 955. 980. 990. 1010. 
PER Q= 3.3 3.5 3.1 4.0 3.7 4.6 11.3 9.5 9.5 9.5 4.7 24.3 

AREA= 23.8 21.4 18.1 21.1 18.1 20.6 46.4 38.9 38.9 38.9 17.6 43.1 
VEL- 2.5 2.9 3.1 3.4 3.7 4.0 4.4 4.4 4.4 4.4 4.8 10.1 

DEPTH= .6 .9 .9 1.1 1.2 1.4 1.5 1.6 1.6 1.6 1.8 2.2 

STA= 1010. 1020. 1035. 1054. 
PER Q= 4.3 3.5 1.1 

AREA= 16.8 17.3 9.4 
VEL= 4.6 3.6 2.2 

DEPTH= 1.7 1.2 .5 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.40 

DISTRIBUTION FOR SECNO= 5.02 CUSEL= 2433.03 

STA= 579. 608. 632. 656. 685. 703. 733. 744. 756. 792. 804. 816. 827. 
PER Q= 3.5 3.3 4.1 6.4 4.4 8.9 3.9 4.4 26.3 4.2 3.7 3.1 

STA= 827. 845. 869. 910. 979. 1000. 1019. 1038. 
PER Q= 3.8 3.6 3.1 5.1 3.3 3.4 1.5 

AREA= 23.8 26.1 29.3 48.2 23.4 22.8 13.3 
VEL= 2.8 2.5 1.9 1.9 2.5 2.6 2.1 

DEPTH= 1.3 1.1 .7 .7 1.1 1.2 .7 

CCHV- .I00 CEHV= .300 
*SECNO 5.110 
7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

5.110 2.33 2440.33 2440.33 .OO 2440.80 .47 6.35 .06 2438.10 
1793.0 1257.6 348.1 187.3 367.1 35.1 36.8 570.7 211.3 2438.10 
1.04 3.43 9.91 5.09 .070 .040 .065 .OOO 2438.00 623.34 

.023914 375. 470. 485. 0 1 1  0 .OO 407.94 1031.28 
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SECNO DEPTH CWSEL CRlWS WSELK EG 

.Q 

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

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

FLOW DISTRIBUTION FOR SECNO= 5.11 CWSEL= 2440.33 

STA= 623. 670. 713. 734. 755. 777. 798. 819. 841. 862. 884. 905. 926. 
PER Q= 3.3 6.4 3.8 4.1 4.1 4.1 4.1 4.2 4.2 4.2 4.2 4.1 
AREA- 25.9 38.0 20.9 22.0 22.1 22.0 22.0 22.2 22.2 22.2 22.2 21.7 

VEL= 2.3 3.0 3.2 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 
DEPTH- .6 .9 1.0 1.0 1.0 1 .O 1.0 1 .O 1 .O 1 .O 1 .O 1 .O 

STA= 926. 947. 963. 974. 984. 990. 1005. 1010. 1015. 1025. 1031. 
PER Q= 4.1 3.1 3.2 5.6 3.4 19.4 3.6 3.2 3.4 .2 
AREA= 21.8 16.3 14.3 20.0 11.3 35.1 10.9 10.2 13.6 2.1 

VEL- 3.4 3.4 4.1 5.1 5.4 9.9 5.9 5.7 4.5 1.8 
DEPTH= 1.0 1 .O 1.4 1.9 2.1 2.3 2.2 2.0 1.4 .3 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATlO = 1.59 

3470 ENCROACHMENT STATIONS= 807.0 1178.0 TYPE= 1 TARGET= 371 .OOO 
5.184 2.05 2446.05 2445.48 .OO 2446.24 . I 9  5.41 .03 2444.00 

1793.0 
1.07 

31.3 379.8 1381.9 13.1 73.1 490.7 575.1 214.7 2444.00 
2.38 5.19 2.82 .070 .045 .070 .OOO 2444.00 807.17 

.009476 340. 392. 405. 6 14 0 .OO 370.83 1178.00 

FLOW DlSTRIBUTION FOR SECNO= 5.18 CWSEL= 2446.05 

STA= 807. 820. 856. 873. 884. 895. 906. 918. 929. 946. 970. 994. 1018. 
PER Q= 1.7 21.2 6.0 3.8 3.5 3.3 3.1 3.0 4.2 5.8 5.8 5.7 
AREA= 13.1 73.1 33.3 21.5 20.5 19.8 19.1 18.7 27.0 37.3 37.3 36.8 
VEL- 2.4 5.2 3.2 3.2 3.1 3.0 2.9 2.9 2.8 2.8 2.8 2.8 

DEPTH- 1 .O 2.1 2.0 1.9 1 .8 1 .8 1.7 1.7 1.6 1.6 1.6 1.6 

STA= 1018. 1041. 1065. 1088. 1111. 1134. 1151. 1178. 
PER Q= 5.7 5.7 5.6 5.6 5.5 3.5 1.3 
AREA= 36.8 36.7 35.9 35.9 35.7 24.0 14.3 
VEL= 2.8 2.8 2.8 2.8 2.8 2.6 1.6 

DEPTH= 1.6 1.6 1.6 1.6 1.6 1.4 .5 



SECNO DEPTH CWSEL CRIWS WSELK EG 

.Q 

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

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPWID ENOST 

*SECNO 5.273 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.0 1100.0 TYPE= 1 TARGET- 120.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 
CONFLUENCE OF SUBAREA R18 - WASH R-3 
DIRT ROAD DIP CROSSING 

5.273 2.94 2452.94 2452.94 .OO 2453.96 1.02 7.24 .25 2451.50 
1793.0 38.2 1242.8 512.0 9.7 138.3 89.2 579.5 217.3 2451.00 

1.09 3.93 8.99 5.74 .070 .045 .070 .OOO 2450.00 980.00 
.029470 440. 469. 470. 0 14 0 .OO 12a,00 1100.00 

FLOW DISTRIBUTION FOR SECNO= 5.27 CWSEL- 2452.94 

3301 HV CHANGED MORE THAN HVlNS 

FLOW DlSTRIBUTlON FOR SECNO= 5.33 CWSEL= 2457.90 

STA= 854. 901. 917. 926. 934. 954. 966. 1008. 1016. 1024. 1029. 
PER Q= 3.6 4.9 3.4 4.0 11.4 7.7 56.8 4.6 3.3 .4 
AREA= 26.3 23.6 14.2 15.5 41.9 27.0 97.5 16.8 13.8 3.0 
VEL= 1.3 2.0 2.3 2.4 2.6 2.7 5.6 2.6 2.3 1.2 

DEPTH= .6 1.4 1.7 1.9 2.1 2.2 2.3 2.1 1.7 .5 
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SECNO DEPTH CWSEL CRIWS WSELK EG 

.a 
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 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUIO ENDST 

*SECNO 5.459 
7185 MINIMUM S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSUMED 

5.459 1.51 2469.01 2469.01 .OO 2469.53 .52 7.53 .06 2467.50 
958.0 631.7 230.5 95.8 153.8 24.7 24.8 585.0 221.2 2467.70 

1.14 4.11 9.32 3.87 .070 ,035 .070 .OOO 2467.50 845.69 
.030417 690. 682. 665. 0 14 0 .OO 191.90 1037.60 

FLOW D I S T R I B U T I O N  FOR SECNO= 5.46 CUSEL= 2469.01 

STA= 846. 879. 890. 912. 934. 956. 978. 995. 1012. 1024. 1036. 1038. 
PER P= 3.2 3.6 9.4 10.9 12.5 14.2 12.0 24.1 6.4 3.6 .O 

AREA= 13.0 10.0 23.4 25.6 27.8 30.0 24.1 24.7 14.6 10.1 .2 
VEL= 2.3 3.5 3.9 4.1 4.3 4.6 4.8 9.3 4.2 3.4 .8 

DEPTH= .4 .9 1.1 1.2 1.3 1.4 1.5 1.4 1.2 .8 .I 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59 

FLOW DISTRIBUTION FOR SECNO= 5.55 CWSEL. 2478.08 

STA= 862. 897. 908. 915. 932. 958. 976. 987. 993. 1003. 1007. 1014. 1026. 
PER a= 3.1 3.7 3.4 12.6 14.4 13.8 9.2 6.6 22.1 3.4 5.5 2.3 

AREA= 17.4 13.2 10.7 36.6 39.6 35.9 22.5 15.4 24.9 7.9 14.2 9.4 
VEL- 1.7 2.7 3.0 3.3 3.5 3.7 3.9 4.1 8.5 4.1 3.7 2.3 

DEPTH= .5 I .2 1.5 1.7 1.8 2.0 2.2 2.3 2.5 2.3 2.0 .8 

*SECNO 5.643 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 
5.643 2.56 2485.56 2485.56 .OO 2486.33 .77 6.55 . I2 2483.40 
958.0 348.4 522.7 86.8 104.4 58.0 23.9 590.1 224.9 2483.40 

1.19 3.34 9.02 3.63 .070 .035 .070 .OOO 2483.00 900.87 
,014392 505. 496. 483. 0 5 0 .OO 123.02 1023.89 



PAGE 73 

SECNO DEPTH CWSEL CRlWS WSELK EG 

.Q 

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

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPWID ENDST 

FLOW OlSTRlBUTION FOR SECNO= 5.64 CUSEL= 2485.56 

STA= 901. 932. 943. 957. 968. 976. 984. 1009. 1014. 1020. 1024. 
PER Q= 4.5 4.9 7.3 6.7 6.0 7.1 54.6 4.7 3.6 .7 
AREA= 19.4 14.9 20.9 17.9 14.9 16.5 58.0 11.3 9.6 3.0 

VEL= 2.2 3.1 3.3 3.6 3.8 4.1 9.0 4.0 3.6 2.3 
DEPTH. .6 1.4 1.5 1.7 1.9 2.1 2.4 2.0 1.7 .8 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS. 482.0 1009.0 TYPE= 1 TARGET= 527.000 
5.738 1.77 2491.77 2491.47 .OO 2491.90 .12 5.50 .06 2490.80 
958.0 778.1 178.1 1.8 381.2 36.0 1.5 593.2 228.1 2491.00 

1.24 2.04 4.95 1.19 .070 .035 .065 .OOO 2490.00 482.32 
.DO9910 435. 508. 505. 5 14 0 .OO 506.25 1008.87 e 

FLOW DISTRIBUTION FOR SECNO- 5.74 CWSEL= 2491.77 

STA= 482. 536. 587. 612. 637. 650. 663. 670. 676. 695. 707. 720. 732. 
PER Q= 3.8 3.4 3.6 6.0 3.9 5.4 3.5 3.4 7.6 3.8 3.6 3.3 
AREA= 25.5 24.7 19.4 26.4 15.4 19.3 11.2 10.9 26.9 15.1 14.6 13.9 
VEL- 1.4 1.3 1.8 2.2 . 2.4 2.7 3.0 3.0 2.7 2.4 2.4 2.3 

DEPTH- .5 .5 .8 1 .O 1.2 1.4 1.7 1.7 1.4 1.2 1.2 1.1 

STA= 732. 744. 769. 794. 878. 902. 927. 952. 977. 1005. 1009. 
PER Q= 3.1 5.2 4.2 3.2 3.1 3.5 3.5 3.8 18.6 .2 
AREA= 13.2 24.1 21.0 23.7 17.6 19.1 19.1 20.2 36.0 1.5 
VEL= 2.2 2.1 1.9 1.3 1.7 1.8 1.8 1.8 4.9 I .2 

DEPTH= 1.1 1.0 .8 .3 .7 .8 .8 .8 1.3 .4 

*SECNO 5.793 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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N O  DEPTH CWSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

FLOW DlSTRlBUTlON FOR SECNO= 5.79 CWSEL= 2498.35 

STA= 756. 790. 810. 829. 844. 858. 873. 887. 902. 916. 930. 945. 960. 
PER Q= 3.1 3.5 4.4 3.3 3.4 3.3 3.3 3.3 3.4 3.3 3.5 4.5 
AREA= 16.2 14.3 16.3 12.3 12.4 12.3 12.3 12.3 12.4 12.3 12.7 15.1 
VEL= 1 .8 2.3 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.9 

DEPTH= .5 .7 .8 .9 .9 .9 .9 .9 .9 .9 .9 1 .O 

STA= 960. 975. 985. 990. 1010. 1015. 1025. 1035. 1053. 
PER a= 5.9 5.0 3.0 29.9 3.2 5.2 3.4 2.2 
AREA= 17.6 13.5 7.5 34.6 7.5 13.3 10.3 9.5 
VEL= 3.2 3.5 3.8 8.3 4.1 3.8 3.2 2.2 

DEPTH= 1.2 1.4 1.5 1.7 1.5 1.3 1.0 .5 

0 ENCROACHMENT STATIONS- @ 858.0 1128.0 TYPE- 1 TARGET= 270.000 
5.862 1.36 2504.26 2504.07 .OO 2504.54 .28 5.77 .O1 2502.90 
958.0 341.8 296.6 319.5 124.1 46.4 108.9 597.3 232.5 2502.90 

1.28 2.75 6.39 2.94 .070 .035 .065 .OOO 2502.90 858.73 
.015108 340. 351. 356. 4 14 0 .OO 268.75 1127.48 

FLOW DISTRIBUI'ION FOR SECNO= 5.86 .CWSEL= 2504.26 

STA= 859. 891. 906. 918. 929. 940. 951. 963. 974. 981. 1016. 1031. 1042. 
PER Q= 3.9 4.4 3.6 3.9 3.9 4.0 4.4 4.5 3.1 31.0 6.7 4.7 
AREA= 18.9 15.8 12.4 13.0 12.9 13.2 14.0 14.2 9.6 46.4 19.6 13.8 
VEL= 2.0 2.7 2.8 2.9 2.9 2.9 3.0 3.0 3.1 6.4 3.3 3.3 

DEPTH- .6 1.0 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.4 1.3 1.3 

STA= 1042. 1060. 1071. 1081. 1096. 1121. 1127. 
PER Q= 7.0 4.0 3.7 4.0 3.1 .2 
AREA= 21.2 12.3 11.8 14.0 14.7 1.4 
VEL= 3.1 3.1 3.0 2.8 2.0 1.1 

DEPTH= 1.2 1.2 1.1 1 .O .6 .2 
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SECNO OEPTH CWSEL CRIWS WSELK EG e. 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 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  I C O N 1  CORAR TOPUlD ENOST 

3470 ENCROACHMENT STATIONS= 882.0 1047.0 TYPE= 1 TARGET= 165.000 
5.932 1.83 2510.03 2509.84 .OO 2510.47 .45 5.88 .05 2508.20 
958.0 574.7 292.5 90.9 154.7 36.4 30.6 599.5 234.3 2508.50 

1.30 3.71 8.03 2.97 .070 .035 .065 .OOO 2508.20 882.00 
.016535 400. 366. 320. 3 11 0 .OO 164.02 1046.02 

FLOW DlSTRlBUTlON FOR SECNO- 5.93 CUSEL- 2510.03 

STA= 882. 905. 925. 946. 966. 986. 1007. 1014. 1027. 1046. 
PER Q= 5.3 12.5 13.1 13.9 15.2 30.5 3.8 4.4 1.2 
AREA= 18.6 32.3 33.2 34.4 36.2 36.4 9.8 14.0 6.9 
VEL- 2.7 3.7 3.8 3.9 4.0 8.0 3.7 3.0 1.7 

DEPTH= .8 1.6 1.6 1.7 1.8 1.8 1.4 1.0 .4 

FLOW OlSTRlBUTlON FOR SECNO= 6.00 CWSEL= 2515.51 

STA= 826. 878. 894. 904. 914. 930. 945. 960. 975. 985. 1005. 1015. 1037. 
PER B= 4.2 4.1 3.7 4.8 8.9 10.2 10.5 11.0 7.7 27.4 4.8 2.7 
AREA= 23.6 15.7 12.6 14.7 . 2 5 . 0  26.7 27.1 27.9 19.1 38.7 14.3 12.5 
VEL= 1.7 2.5 2.8 3.1 3.4 3.6 3.7 3.8 3.8 6.8 3.2 2.1 

DEPTH- .5 1.0 1.2 1.4 1.6 1.8 1.8 1.9 1.9 1.9 1.4 .6 
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SECNO DEPTH CWSEL CRlWS WSELK EG 
0 0  

HV HL OLOSS L-BANK ELEV 
OLOB OCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

FLOW DlSTRlBUTlON FOR SECNO- 6.06 CWSEL= 2519.89 

STA= 828. 870. 890. 910. 930. 950. 970. 985. 1005. 1015. 1030. 1060. 
PER a= 7.3 6.8 8.4 9.6 10.9 12.2 9.6 22.4 5.3 4.9 2.7 
AREA= 28.3 21.6 24.6 26.6 28.6 30.6 23.7 31.6 14.1 15.7 13.2 
VEL= 2.5 3.0 3.3 3.5 3.6 3.8 3.9 6.8 3.6 3.0 1.9 

DEPTH= .7 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.4 1 .O .4 

FLOW DISTRIBUTION FOR SECNO- 6.14 CWSEL= 2525.74 

STA= 888. 929. 953. 965. 978. 984. 1017. 1034. 1053. 1066. 1079. 1092. 1105. 
PER Q= 3.6 6.0 4.2 5.3 3.1 32.7 7.4 6.5 4.4 4.2 3.8 3.8 
AREA- 21.6 24.9 15.2 17.7 9.7 55.7 24.9 23.7 16.2 15.8 14.9 14.9 
VEL- 1.6 2.3 2.6 2.9 3.1 5.6 2.9 2.6 2.6 2.6 2.5 2.5 

DEPTH- .5 1.0 1.2 1.4 1.6 1.7 1.4 1.3 1.2 I .2 1.1 1.1 a= 1105. 1119. 1131. 1150. 1187. 1208. 
PER 0;: 3.8 3.5 3.8 3.4 .3 
AREA= 14.9 13.8 17.0 20.6 3.5 
VEL- 2.5 2.4 2.1 1.6 .8 

DEPTH- 1.1 1.1 .9 .6 .2 

3470 ENCROACHMENT STATIONS. 945.0 1371.0 TYPE= 1 TARGET= 426.000 
END OF THIS DETAILED STUDY 

6.224 1.19 2532.19 2532.07 .OO 2532.41 .21 6.45 .OO 2531.30 
958.0 41.2 283.6 633.2 19.8 50.7 247.4 609.0 243.6 2531.10 

1.42 2.08 5.59 2.56 .070 .040 .070 .OOO 2531.00 945.36 
.Ole947 460. 452. 440. 4 14 0 .OO 425.37 1370.72 

FLOW DlSTRlBUTlON FOR SECNO- 6.22 CWSEL= 2532.19 
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SECNO DEPTH CUSEL CRIUS USELK EG 

.Q 

HV HL OLOSS L-BANK ELEV 
QLOB QCH PRO8 ALOE ACH AROB VO L 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 

STA= 945. 986. 1030. 1053. 1075. 1098. 1120. 1135. 1158. 1180. 1202. 1231. 1260. 
PER a= 4.3 29.6 8.0 8.0 7.4 6.8 4.3 5.7 5.1 4.6 5.3 3.9 
AREA= 19.8 50.7 24.6 24.6 23.5 22.4 14.5 20.1 18.6 17.5 21.4 17.7 
VEL= 2.1 5.6 3.1 3.1 3.0 2.9 2.9 2.7 2.6 2.5 2.4 2.1 

DEPTH= .5 1.1 1.1 1.1 1 .O 1 .O 1 .O .9 .8 .8 .7 .6 

STA= 1260. 1290. 1341. 1371. 
PER P= 3.1 3.1 .9 
AREA= 15.6 19.4 7.6 
VEL= 1.9 1.5 1.2 

DEPTH= .5 .4 .3 



FLOODUAY DETERMINATION 

7 3  WASH R:CEMETERY UASH 

J1 ICHECK I N Q  N l N V  l D l R  STRT METRIC HVlNS P WSEL FP 

0 3 0 0 0 . 0 0 2 9 3  0 0 0 2 0 2 0 . 2 6  0 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

15 0 - 1 0 0 0 - 1 0 0 0 

PAGE 78 



SECNO DEPTH CWSEL CRlWS WSELK EG 

.Q 

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

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER CROSS SECTION 50.46 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE W I T H  WASH R - CEMETERY WASH, A WEST TRIBUTARY 
NON COINCIDENT W I T H  100-YEAR DISCHARGE IN HASSAYAMPA 
THE METHOD USED TO START THIS HEC-2, WATER SURFACE PROFILE 
ANALYSIS I S  THE SLOPE/AREA METHOD. THE WATER SURFACE ELEVATION 
FOR CROSS SECTION 50.46, THE HASSAYAMPA RIVER, WAS USED AS AN 
APPROXIMATE STARTING WATER SURFACE ELEVATION FOR THE WASH R -  
CEMETERY WASH HEC-2 WATER SURFACE PROFILE ANALYSIS. 

50.460 4.42 2014.12 2013.16 2020.26 2014.41 .29 .OO .OO 2013.30 
7251.0 2112.7 5092.5 45.8 788.6 1049.9 21.6 .O .O 2011.50 

.OO 2.68 4.85 2.12 .045 .035 .045 .OOO 2009.70 1180.54 
.002925 0. 0. 0. 0 17 7 .OO 884.86 2128.27 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 260.0 1215.0 TYPE= 1 TARGET- 955.000 
THE POINT OF INTERSECTION OF THE THALUEG W I T H  A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, UNLESS 
OTHERWISE NOTED. 
FIRST SECTION OF WASH R - CEMETERY WASH 
DUE TO THE CONFIGURATION AND OTHER HYDROLOGIC CHARACTERISTICS 
OF THE WATERSHED, THE PEAK DISCHARGE MAY INCREASE AND/OR DECREASE 
AT VARIWS LOCATIONS ALONG THE WASH. 

.I74 3.67 2024.67 2024.67 2024.67 2025.41 .74 5.13 .13 2023.00 
7251.0 3251.1 1416.9 2582.9 776.9 120.3 438.0 32.3 19.7 2023.00 

.04 4.18 11.78 5.90 .070 .035 .070 .OOO 2021.00 260.89 
.020876 1100. 917. 50. 0 12 0 .OO 930.73 1214.22 

PAGE 79 



SECNO DEPTH CUSEL CRlUS USELK EG 
.Q 

HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL T UA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 413.0 1016.0 TYPE= 1 TARGET= 603.000 
5 FOOT VIDE WOOD AND STEEL PEDESTRAIN BRIDGE 
200 FEET DOWNSTREAM OF A.T. & S.F. RAILROAD TRESTLE 
THIS BRIDGE I S  NOT MODELLED DUE TO THE SHORT WIDTH. 

.227 6.21 2029.21 2029.21 2029.21 2030.31 1.10 3.47 . I4 2025.00 
7251.0 4927.9 2273.4 49.7 1175.7 166.4 14.7 39.6 23.8 2024.00 

.05 4.19 13.66 3.38 .070 .035 .070 .DO0 2023.00 413.87 
,010627 235. 279. 200. 0 17 0 .OO 572.84 1015.65 

CCHV= .I00 CEHV- .300 
*SECNO .269 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.68 

3470 ENCROACHMENT STATIONS- 438.0 1108.0 TYPE= 1 TARGET- 670.000 
.269 5.15 2031.15 2029.23 2031.15 2031.38 .22 .98 .09 2028.00 

7251.0 5633.7 1386.4 230.9 1767.1 240.0 114.0 45.9 26.0 2028.30 
.06 3.19 5.78 2.03 .070 .035 .070 .OOO 2026.00 438.08 

.OD3751 145. 222. 242. 2 11 0 .OO 661.79 1107.29 

CCHV- .300 CEHV- .500 
*SECNO .274 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CWSEL CRIWS WSELK EG a. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 421.0 1040.0 TYPE= 1 TARGET= 619.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2030.70 ELREA= 2033.40 

DOWNSTREAM SECTION OF THE ATCHISON-TOPEKA AND 
SANTA FE RAILROAD TRESTLE. SPECIAL BRIDGE DATA. 

.274 6.06 2033.06 2033.06 2033.06 2034.26 1.20 . I4 .49 2030.70 
7251 .O 2479.4 4771.6 .O 841.3 448.3 .O 47.0 26.4 2033.40 

.06 2.95 10.64 .OO .070 .035 .OOO .OOD 2027.00 422.44 
.006704 29. 29. 29. 0 11 0 .OD 616.95 1039.39 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV I S  2032.44 , NOT 2033.06 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOU FLOU CONTROLS) 

SB XK XKOR COFQ ROLEN BWC BWP BAREA SS ELCHU ELCHD 
1.05 1.56 3.00 .DO 72.19 6.39 400.23 1 .OO 2027.60 2027.10 

NO .278 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.40 

PRESSURE AND WEIR FLOW, Weir Submergence Eased.on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 QWE 1 R QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

2041 .O1 2037.71 .OO 2175. 5093. 400. 415. 2033.40 2035.90 660. 

3470 ENCROACHMENT STATIONS= 401.0 1059.0 TYPE= 1 TARGET= 658.000 
.278 9.24 2036.84 .OD 2036.84 2036.98 . I4  2.72 .DO 2030.70 

7251 .O 4225.4 2991.4 34.2 2710.8 703.8 37.9 48.0 26.7 2033.40 
.06 1.56 4.25 .90 .070 .035 .070 .OOO 2027.60 401.42 

.000580 19. 19. 19. 2 0 4 .DO 657.57 1059.00 
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N O  D E P T H C U E  CRWS 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 WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .62 

3470 ENCROACHMENT STATIONS- 398.0 1093.0 TYPE' 1 TARGET= 695.000 
.311 7.46 2036.96 2034.74 2036.96 2037.23 . I 7  .14 .01 2030.00 

7251.0 5351.1 1319.7 580.2 2423.6 216.2 285.3 59.1 29.0 2030.00 
.08 2.21 6.10 2.03 .070 .035 ,070 .OOO 2029.50 398.22 

.DO1486 145. 178. 178. 2 11 0 .OO 694.11 1092.32 

*SECNO ,415 

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS- 346.0 1283.0 TYPE' 1 TARGET= 937.000 
.415 6.01 2041.01 2041.01 2041.00 2041.74 .73 2.24 .17 2040.00 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 491.0 1099.0 TYPE' 1 TARGET- 608.000 
.494 5.86 2049.86 2049.86 2049.86 2050.90 1.04 7.36 .09 2046.00 

7267.0 4241.1 2581.2 444.8 1028.6 204.7 132.6 105.6 48.8 2046.00 
.12 4.12 12.61 3.35 .070 .035 .070 .OOO 2044.00 491.45 

.010097 600. 426. 400. 0 8 0 .OO 573.33 1098.91 
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SECNO OEPTH CWSEL CRlWS WSELK EG 

* Q  

HV 
QLOB OCH QROB ALOB ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCONT 

CCHV= ,100 CEHV= .300 
*SECNO ,593 
7185 MINIMUM SPEClFlC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 792.0 1212.0 TYPE= 1 TARGET= 
.593 5.51 2058.91 2058.91 2058.96 2060.15 1.24 

7267.0 1985.7 2724.5 2556.8 415.0 208.5 494.7 
.14 4.78 13.07 5.17 .060 .035 ,060 

.010492 660. 520. 510. 0 11 0 

*SECNO .671 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 933.0 1324.0 TYPE= 1 TARGET= 
.671 4.65 2066.45 2066.45 2066.44 2067.70 1.25 

7267.0 118.8 3530.6 3617.6 24.7 295.4 771.4 
. I6  4.81 11.95 4.69 ,060 .035 .060 

.010523 405. 415. 530. 0 15 0 

e NO ,765 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 760.0 1114.0 TYPE= 1 TARGET= 
.765 7.34 2073.34 2073.34 2073.34 2074.84 1.51 

7267.0 1814.4 4137.4 1315.2 462..2 330.9 273.3 
.17 3.93 12.50 4.81 .060 .035 .060 

.007029 500. 493. 520. 0 14 0 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 961.0 1122.0 TYPE- 1 TARGET- 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 



SECNO OEPTH CWSEL CRlWS WSELK EG a. HV 
QLOB QCH QROB ALOE ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCONT 

*SECNO .952 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 957.0 1039.0 TYPE- 1 TARGET= 
.952 11.71 2096.11 2096.11 2096.11 2099.80 3.68 

7283.0 2399.7 2847.4 2035.9 235.2 133.0 221.8 
.20 10.20 21.41 9.18 .060 .035 .060 

.OD9615 486. 486. 486. 0 11 0 

a 1 HV CHANGED MORE THAN HVlNS 

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

3470 ENCROACHMENT STATIONS= 951.0 1143.0 TYPE= 1 TARGET= 
1.003 13.69 2100.79 2094.82 2100.79 2101.30 .51 

7283.0 591.1 4677.0 2014.8 198.1 685.1 672.5 
.21 2.98 6.83 3.00 .060 .035 .060 

.000834 240. 273. 320. 3 14 0 

3470 ENCROACHMENT STATIONS= 927.0 1262.0 TYPE= 1 TARGET= 
1.038 9.55 2101.25 2095.85 2101.25 2101.48 .23 

7283.0 1019.6 3032.2 3231.2 439.6 588.3 1278.7 
.22 2.32 5.15 2.53 .065 .035 .065 

.a00727 115. 182. 220. 2 17 0 

HL OLOSS L-BANK ELEV 
VOL TUA R-BANK ELEV 
UTN ELMlN SSTA 
CORAR TOPWID ENOST 
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SECNO DEPTH CWSEL CRlWS WSELK EG a. HV HL OLOSS L-BANK ELEV 
OLOB QCH PRO6 ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  I C O N 1  CORAR TOPUID ENOST 

*SECNO 1.141 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 931.0 1088.0 TYPE- 1 TARGET= 157.000 
1.141 6.39 2104.39 2104.39 2104.39 2106.82 2.43 .92 .66 2098.20 

7283.0 1530.6 5341.4 411.0 247.3 377.4 82.3 197.0 73.3 2098.00 
.24 6.19 14.15 5.00 .065 .035 .065 .OOO 2098.00 931.46 

,009567 595. 546. 380. 0 14 0 .OO 156.33 1087.79 

*SECNO 1.191 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 929.0 1066.0 TYPE= 1 TARGET= 137.000 
4 TO 5 FOOT DROP FROM CROSS SECTION 1.191 AND 1.199 

1.191 8.62 2110.12 2110.12 2110.12 2112.93 2.81 2.27 . I 2  2102.00 
7283.0 964.6 5190.5 1127.9 171.2 334.8 185.5 201.2 74.2 2102.00 

0.007;;; 
5.63 15.50 6.08 .065 .035 .065 .OOO 2101.50 929.65 
280. 262. 240. 0 11 0 .OO 135.83 1065.48 

*SECNO 1.199 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 914.0 1071.0 TYPE- 1 TARGET= 157.000 
DIRT ROAD DIP CROSSING 

1.199 8.22 2114.42 2114.42 2114.46 2116.93 2.51 .35 .03 2108.00 
7283.0 1169.3 5254.6 859.1 203.7 360.8 159.9 201.9 74.3 2108.00 

.24 5.74 14.56 5.37 .065 .035 ,065 .OOO 2106.20 914.11 
.OD8472 46. 44. 30. 0 11 0 . .OO 156.14 1070.25 

3301 HV CHANGED MORE THAN HVlNS 



SECNO DEPTH CWSEL CRIUS USELK EG 
0 0  

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

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

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.38 

3470 ENCROACHMENT STATIONS= 913.0 1116.0 TYPE= 1 TARGET= 203.000 
1.233 10.16 2117.16 2112.78 2117.15 2117.65 .49 .52 .20 2107.50 

7283.0 3287.3 3077.0 918.7 899.7 407.1 274.0 206.4 75.0 2107.50 
.25 3.65 7.56 3.35 .065 .035 .065 .OOO 2107.00 913.64 

.001490 150. 178. 220. 2 19 0 .OO 201.45 1115.08 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 929.0 1206.0 TYPE- 1 TARGET- 277.000 
1.328 5.08 2120.08 2120.08 2120.09 2121.79 1.70 1.64 .36 2115.40 

7283.0 478.3 3771.4 3033.3 83.5 277.6 568.5 220.9 77.8 2115.40 

e.012;:; 
5.72 13.59 5.34 .070 .035 ,070 .OOO 2115.00 929.80 
480. 504. 528. 0 8 0 .OO 275.63 1205.43 

3470 ENCROACHMENT STATIONS- 852.0 1080.0 TYPE= I TARGET= 228.000 
1.401 5.25 2125.15 2125.06 2125.14 2126.85 1.70 5.06 .OO 2120.70 

7299.0 3528.6 3075.0 695.3 523.5 218.0 109.7 228.8 80.0 2120.80 
.28 6.74 14.11 6.34 .065 .035 .065 .OOO 2119.90 852.13 

.Dl4475 380. 384. 390. 2 5 0 .OO 227.70 1079.83 

*SECNO 1.431 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS; 861.0 1156.0 TYPE- 1 TARGET= 295.000 
1.431 5.70 2128.00 2127.04 2128.00 2128.82 .82 1.88 .09 2122.80 

7299.0 3062.1 1355.9 2881.0 537.2 110.8 537.8 232.8 81.1 2122.80 
.28 5.70 12.24 5.36 .065 .035 .065 .OOO 2122.30 861.24 

.008873 165. 157. 190. 2 15 0 .OO 293.77 1155.02 
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SECNO OEPTH CUSEL CRlUS USELK EG a. 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 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUlD ENOST 

3301 HV CHANGEO MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 900.0 1099.0 TYPE= 1 TARGET= 199.000 
1.508 4.83 2133.63 2133.63 2133.63 2135.63 2.00 4.36 .35 2129.10 

7299.0 1460.7 4474.7 1363.6 240.5 328.1 214.9 242.0 83.4 2129.20 
.30 6.07 13.64 6.34 .070 .035 .065 .OOO 2128.80 900.92 

.013152 408. 408. 405. 0 15 0 .OO 197.24 1098.16 

*SECNO 1.531 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 927.0 1126.0 TYPE= 1 TARGET. 199.000 
DIRT ROAD DIP CROSSING 

1.531 5.49 2135.49 2135.49 2135.49 2137.49 2.00 1.49 .OO 2130.30 
7299.0 1498.4 3201.0 2599.6 233.3 209.7 366.5 244.0 

.30 
83.9 2130.30 

6.42 15.27 7.09 .070 .035 ,065 .OOO 2130.00 927.46 
.013962 113. 111. 105. 0 8 0 .OO 198.44 1125.91 

3301 HV CHANGEO MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS- 967.0 1254.0 TYPE= 1 TARGET= 287.000 
1.566 5.32 2139.02 2138.70 2139.02 2140.34 1.32 2.78 .07 2134.00 

7299.0 143.1 2723.5 4432.5 31.5 206.7 773.4 248.8 85.1 2134.00 
.31 4.54 13.17 5.73 .070 .035 ,065 .OOO 2133.70 967.49 

.010775 205. 216. 243. 2 11 0 .OO 285.47 1252.96 

CCHV- .300 CEHV- .500 
*SECNO 1.656 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CWSEL CRIWS WSELK EG e. HV HL OLOSS L-BANK ELEV 
BLOB QCH BROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

3470 ENCROACHMENT STATIONS- 804.0 1043.0 TYPE= 1 TARGET- 239.000 
DlRT ROAD DIP CROSSING 

1.656 7.14 2147.14 2147.14 2147.14 2148.92 1.78 4.84 .23 2141.00 
7299.0 4014.0 2630.3 654.7 645.5 166.4 110.9 258.5 87.7 2141.00 

.32 6.22 15.80 5.90 .065 .035 .065 .OD0 2140.00 804.74 
.011135 530. 460. 350. 0 11 0 .OO 237.47 1042.22 

3470 ENCROACHMENT STATIONS= 868.0 1101.0 TYPE= 1 TARGET= 233.000 
1.705 5.06 2150.26 2150.06 2150.26 2151.85 1.59 2.88 .06 2145.50 

7299.0 2524.3 2754.2 2020.5 394.0 194.2 302.3 263.4 89.0 2145.50 
.33 6.41 14.19 6.68 .065 .035 ,065 .OOO 2145.20 868.54 

.013178 210. 252. 280. 2 19 0 .OO 232.40 1100.94 

3301 HV CHANGED MORE THAN HVlNS a MINIMUM SPECIFIC ENERGY - 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 934.0 1124.0 TYPE= 1 TARGET= 190.000 
DlRT ROAD DIP CROSSING 

1.751 5.44 2154.74 2154.74 2154.74 2156.85 2.11 2.91 . I6  2149.80 
7299.0 835.9 5094.3 1368.8 151.4 380.8 217.4 267.9 90.1 2149.80 

.33 5.52 13.38 6.30 .065 .035 .065 .OOO 2149.30 934.25 
.010995 210. 244. 270. 0 8 0 .OO 189.38 1123.64 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 843.0 1164.0 TYPE= 1 TARGET= 321 .OOO 
DRAINAGE SUBAREA COMBINED FLOW 
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SECNO DEPTH CUSEL CRlWS WSELK EG e. HV HL OLOSS L-BANK ELEV 
QLOB OCH OROB ALOB 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  ICONT CORAR TOPUID ENDST 

*SECNO 1.902 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 656.0 1082.0 TYPE% 1 TARGET= 426.000 
1.902 3.85 2166.55 2166.24 2166.55 2167.44 .88 6.60 .06 2163.80 

7156.0 5368.2 1379.8 408.0 875.9 116.1 82.7 284.9 95.8 2163.80 
.36 6.13 11.89 4.93 .065 .035 .065 ,000 2162.70 656.49 

.Ole950 435. 467. 462. 3 19 0 .OO 425.02 1081.52 

3470 ENCROACHMENT STATIONS- 698.0 1025.0 TYPE; 1 TARGET= 
1.966 4.13 2173.13 2172.88 2173.13 2174.30 1.17 

7156.0 5189.0 1884.9 82.1 844.7 140.0 16.6 
.37 6.14 13.47 4.95 .070 .035 .065 

.017880 380. 338. 315. 3 5 0 

3301 HV CHANGED WRE THAN HVINS 

3470 ENCROACHMENT STATIONS= 726.0 1349.0 TYPE= 1 TARGET- 
2.034 3.78 2178.68 2178.18 2178.68 2179.21 .53 

7156.0 2769.4 1191.9 3194.6 656.1 111.9 746.0 
.39 4.22 10.65 4.28 .070 .035 ,065 

.010866 340. 359. 380. 4 15 0 



SECNO DEPTH CWSEL CRIWS WSELK EG 
.a 

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 ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 721.0 1123.0 TYPE= 1 TARGET= 402.000 
2.093 4.34 2184.84 2184.84 2184.84 2185.98 1.15 5.11 .19 2182.00 

7156.0 4227.5 1343.1 1585.4 681.0 89.4 252.3 313.8 106.8 2182.00 
.40 6.21 15.02 6.28 .070 .035 .065 ,000 2180.50 721.76 

.023127 330. 313. 350. D 8 0 .OO 401.02 1122.79 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 844.0 1038.0 TYPE= 1 TARGET= 194.000 
2.188 4.97 2193.57 2193.52 2193.57 2195.50 1.93 9.28 .24 2188.90 

7156.0 3795.2 2657.0 703.9 529.8 168.8 96.1 323.6 110.0 2188.90 
.41 7.16 15.74 7.33 .07D .035 .065 ,000 2188.60 844.26 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS- 741.0 1043.0 TYPE= 1 TARGET= 302.000 
2.248 5.29 2198.40 2197.60 2198.39 2199.30 .91 3.70 .10 2193.50 

7013.0 4557.8 2168.3 287.0 935.8 185.7 61.6 330.8 111.8 2193.60 
.43 4.87 11.67 4.66 .070 .035 .070 .OD0 2193.10 741.04 

.008426 320. 318. 305. 3 11 0 .OO 301.33 1042.37 

*SECNO 2.295 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CUSEL CRlWS WSELK EG 

.Q 

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

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

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 826.0 1039.0 TYPE= 1 TARGET= 213.000 
2.295 4.71 2201.51 2201.51 2201.51 2203.36 1.85 2.56 .28 2196.80 

7013.0 4006.6 2281.4 725.0 560.1 141.3 101.2 335.5 113.0 2196.80 
.43 7.15 16.15 7.17 .070 .035 .070 .OOO 2196.80 826.74 

.018313 190. 248. 262. 0 11 0 .OO 211.97 1038.72 

3301 HV CHANCED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS. 921.0 1151.0 TYPE= 1 TARGET- 230.000 
2.338 5.01 2205.01 2204.23 2205.01 2206.18 1.17 2.74 ,.07 2200.00 

7013.0 1012.7 2439.5 3560.8 188.2 200.1 574.6 339.7 114.1 2200.00 
.44 5.38 12.19 6.20 .065 .035 .065 .OOO 2200.00 921.28 

.009634 192. 226. 220. 2 11 0 .OO 229.72 1151.00 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 765.0 1183.0 TYPE- 1 TARGET= 418.000 
2.436 4.53 2214.53 2214.53 2214.53 2215.77 1.25 6.57 .02 2210.60 

7013.0 3116.2 1497.4 2399.4 532.3 100.6 333.0 350.7 117.5 2210.60 
.46 5.85 14.88 7.21 .065 .035 ,065 .OOO 2210.00 765.19 

.019188 530. 520. 460. 0 15 0 .OO 365.44 1182.92 

CCHV= .I00 CEHV= .300 
*SECNO 2.525 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 933.0 1205.0 TYPE= 1 TARGET- 272.000 
2.525 6.13 2223.23 2223.23 2223.23 2224.89 1.66 7.17 .12 2217.40 

7013.0 1136.8 2688.3 3187.9 188.2 178.2 584.3 361.4 121.0 2217.50 
.47 6.04 15.09 5.46 .070 .035 .070 .OOO 2217.10 933.86 

.011742 320. 472. 620. 0 11 0 .OO 270.70 1204.56 



N O  D E P T H C W S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 886.0 1034.0 TYPE= 1 TARGET- 148.000 
2.645 5.60 2233.50 2233.50 2233.50 2235.80 2.30 8.32 . I9  2227.90 

6870.0 3608.6 2779.4 482.0 450.4 168.0 65.6 372.8 123.8 2227.90 
.49 8.01 16.55 7.35 .065 .035 .065 .OOO 2227.90 886.25 

.015271 710. 634. 500. 0 11 0 .OO 147.50 1033.75 

*SECNO 2.760 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 905.0 1047.0 TYPE- 1 TARGET= 142.000 
DIRT ROAD DIP CROSSING 

2.760 6.62 2244.52 2244.52 2244.52 2246.93 2.40 8.70 .03 2237.90 
6870.0 3271.3 2558.9 1039.8 408.4 145.7 132.2 382.3 125.8 2237.90 e .50 8.01 17.56 7.87 .065 .035 .065 ,000 2237.90 905.15 

.013761 595. 603. 615. 0 11 0 .DO 141.12 1046.27 

CCHV- .I00 CEHV= .300 
*SECNO 2.805 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 925.0 1038.0 TYPE= 1 TARGET= 113.000 
CONFLUENCE OF SUBAREA R38 - WASH R-1 

2.805 7.17 2248.57 2248.57 2248.57 2251.43 2.86 3.21 . I4 2241.70 
6870.0 2703.5 3324.9 841.6 347.1 186.8 110.4 385.9 126.5 2241.70 

.51 7.79 17.80 7.62 .070 .035 .070 .OOO 2241.40 925.73 
.013080 240. 239. 240. 0 8 0 .OO 111.57 1037.30 



YO DEPTH CWSEL C R l K  WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 975.0 1146.0 TYPE= 1 TARGET- 171.000 
2.850 6.78 2252.58 2252.58 2252.58 2254.78 2.20 2.90 .07 2245.80 

6683.0 480.6 3081.6 3120.8 71.2 190.6 505.9 389.8 127.3 2245.80 
.51 6.75 16.17 6.17 .070 .035 .070 ,000 2245.80 975.58 

.011287 222. 240. 250. 0 11 0 .OO 170.00 1145.59 

*SECNO 2.936 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 847.0 1032.0 TYPE= 1 TARGET- 185.000 
2.936 9.51 2259.01 2259.01 2259.01 2261.23 2.22 4.26 .O1 2249.80 

6683.0 3035.4 2802.5 845.1 551.7 163.8 119.4 398.0 129.1 2249.80 
.52 5.50 17.11 7.08 ,070 ,035 .070 ,000 2249.50 847.07 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS. 935.0 1181.0 TYPE= 1 TARGET= 246.000 
DIRT ROAD DIP CROSSING 110 FEET EAST OF THIS SECTION 

3.030 7.02 2263.52 2262.83 2263.52 2264.72 1.19 3.39 .10 2257.40 
6683.0 467.1 3299.6 2916.3 108.4 285.0 627.2 408.1 131.4 2257.40 

.54 4.31 11.58 4.65 .065 .035 .065 .OOO 2256.50 935.49 
.a06057 410. 500. 520. 2 14 0 .OO 245.26 1180.75 

*SECNO 3.125 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CWSEL CRlWS WSELK EG a. HV 
.LOB QCH PROB ALOE ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 963.0 1133.0 TYPE= 1 TARGET- 
3.125 6.07 2270.57 2270.57 2270.57 2272.63 2.06 

6495.0 728.9 3109.2 2656.9 106.6 204.7 411.7 
.55 6.84 15.19 6.45 .065 .035 .065 

.012153 520. 505. 450. 0 15 0 

CCHV- ,100 CEHV= .300 
*SECNO 3.220 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 844.0 1038.0 TYPE= 1 TARGET= 
3.220 6.29 2278.29 2278.29 2278.29 2280.21 I .92 

6495.0 3797.6 2134.5 562.8 574.8 125.8 89.0 
.57 6.61 16.97 6.32 .070 .035 .070 

.013747 570. 500. 470. 0 . 8  0 

*SECNO 3.304 
MINIMUM SPECIFIC ENERGY 

0 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 841.0 1024.0 TYPE= 1 TARGET= 
DIRT ROAD DIP CROSSING 240 FEET UPSTREAM OF THIS SECTION 

3.304 4.99 2285.19 2285.19 2285.19 2287.13 1.94 
6308.0 2725.6 3146.9 435.5 436.9 216.5 69.1 

.58 6.24 14.54 6.30 .070 .035 .070 
.014314 450. 438. 436. 0 15 0 

CCHV= .100CEHV= .300 
*SECNO 3.409 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 928.0 1090.0 TYPE= 1 TARGET= 
CONFLUENCE OF COMBINED FLOW NODE CR34 - WASH R-2 

3.409 5.13 2294.13 2294.13 2294.12 2296.22 2.09 
6308.0 1513.9 3473.9 1320.2 226.0 240.5 202.9 

.59 6.70 14.45 6.51 .065 .035 .070 
.013464 487. 562. 575. 0 8 0 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPUID ENDST 



SECNO DEPTH CUSEL CRIWS WSELK EG 
.a 

HV HL OLOSS L-BANK ELEV 
QLOB PCH OR08 ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 979.0 1511.0 TYPE= 1 TARGET- 532.000 
3.483 5.10 2300.10 2299.91 2300.10 2300.75 .64 4.38 .14 2296.50 

5307.0 3415.8 1813.6 77.6 984.1 183.1 25.4 452.2 143.4 2296.50 
.61 3.47 9.91 3.06 .065 .035 .070 .OOO 2295.00 979.73 

.007951 470. 390. 355. 2 10 0 .OO 530.79 1510.52 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 785.0 1018.0 TYPE= 1 TARGET= 233.000 
3.564 3.75 2305.55 2305.55 2305.55 2307.02 1.47 4.92 .25 2302.40 

5307.0 2483.5 2762.2 
.63 

61.3 441.4 223.2 16.7 461.8 147.3 2302.90 
5.63 12.38 3.68 .070 .035 ,070 .OOO 2301.80 785.51 

.Dl6438 450. 438. 425. 0 19 0 .OO 232.36 1017.87 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS. 813.0 1078.0 TYPE= 1 TARGET= 265 .OOO 
3.652 4.17 2311.67 2310.86 2311.67 2312.45 .78 5.37 .07 2308.00 

5307.0 1678.2 2878.4 750.4 372.1 330.1 173.2 470.0 149.9 2308.00 
.65 4.51 8.72 4.33 .070 .040 .070 ,000 2307.50 813.40 

.008744 450. 465. 460. 4 11 0 .OO 264.13 1077.53 

*SECNO 3.706 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CUSEL CRlUS VSELK EG a. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

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

3470 ENCROACHMENT STATIONS= 763.0 1021.0 TYPE= 1 TARGET= 258.000 
3.706 4.35 2316.25 2316.25 2316.25 2317.46 1.20 3.26 .13 2312.10 

4305.0 2636.0 1627.0 42.0 488.1 129.7 10.8 474.9 151.6 2313.30 
.66 5.40 12.54 3.90 .070 .040 .070 .OOO 2311.90 763.12 

.016941 285. 285. 285. 0 8 0 .OO 257.71 1020.83 

3470 ENCROACHMENT STATIONS. 858.0 1097.0 TYPE= 1 TARGET= 239.000 
3.762 5.01 2320.81 2320.57 2320.82 2321.84 1.03 4.37 .02 2316.50 

4305.0 1577.6 1790.8 936.6 310.6 162.4 178.8 479.0 153.2 2316.50 
.67 5.08 11.03 5.24 .070 .045 .070 ,000 2315.80 858.69 

.014169 275. 292. 280. 2 8 0 .OO 237.35 1096.04 

*SECNO 3.823 

3301 HV CHANGED MORE THAN HVlNS 

a 0 ENCROACHMENT STATIONS= 946.0 1256.0 TYPE- 1 TARGET= 310.000 
3.823 3.26 2325.66 2324.76 2325.66 2326.1 1 .44 4.21 .06 2322.90 

4305.0 344.2 893.0 3067.8 88.7 118.3 656.1 484.8 155.2 2322.60 
.68 3.88 7.55 4.68 .070 .045 .070 ,000 2322.40 946.93 

.011526 300. 322. 350. 3 14 0 .OO 308.31 1255.24 

*SECNO 3.897 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 956.0 1277.0 TYPE= 1 TARGET= 321 .OOO 
3.897 2.37 2332.37 2332.37 2332.37 2333.17 .80 6.45 . I1  2330.30 

3304.0 195.9 1204.6 1903.5 43.3 123.2 364.4 491.0 158.1 2330.30 
.70 4.53 9.78 5.22 .070 .045 .070 .OOO 2330.00 956.32 

.029902 390. 392. 390. 0 19 0 .DO 319.76 1276.08 



SECNO DEPTH CUSEL CRlUS USELK EG 
.Q 

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

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

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.77 

3470 ENCROACHMENT STATIONS. 991.0 1268.0 TYPE= 1 TARGET- 277.000 
3.939 3.73 2336.73 2335.79 2336.73 2337.10 .37 3.89 .04 2336.00 

3304.0 1.5 607.8 2694.7 1.4 85.0 642.9 494.7 159.8 2333.10 
.71 1.06 7.15 4.19 .070 .045 ,070 .OOO 2333.00 991.30 

.009574 220. 224. 260. 3 11 0 .OO 276.10 1267.39 

*SECNO 4.014 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 856.0 1172.0 TYPE= 1 TARGET= 316.000 
4.014 3.13 2344.63 2344.63 2344.63 2345.43 .80 5.98 .I3 2341.70 

3304.0 1173.7 658.1 1472.2 215.9 55.8 270.6 500.3 162.4, 2341.70 
.73 5.44 11.81 5.44 .070 .045 .070 .OD0 2341.50 856.06 

.029156 400. 395. 380. 0 15 0 .OO 315.47 1171.54 

. - 
3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.55 

3470 ENCROACHMENT STATIONS= 767.0 1124.0 TYPE= 1 TARGET= 357.000 
4.108 3.04 2352.54 2352.05 2352.54 2352.94 .40 7.47 .04 2349.90 

2800.0 1010.8 1625.9 163.3 350.1 261.2 56.3 507.0 166.2 2349.90 
.76 2.89 6.22 2.90 .070 .045 ,070 .OOO 2349.50 767.31 

.008745 505. 495. 450. 6 15 0 .OO 356.05 1123.36 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 



SECNO DEPTH CUSEL CRlUS USELK EG a. HV HL OLOSS L-BANK ELEV 
QLOB QCH PRO0 ALOE 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 TOPUID ENDST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 663.0 1174.0 TYPE- 1 TARGET= 511.000 
4.148 3.28 2356.78 2356.78 2356.78 2357.79 1.01 2-31 .I8 2354.80 

2800.0 94.3 1392.0 1313.8 41.9 131.6 295.1 509.8 167.6 2353.80 
.77 2.25 10.58 4.45 .070 .035 .070 .OOO 2353.50 664.00 

.014120 200. 210. 220. 0 8 0 .OO 239.89 1173.42 

*SECNO 4.242 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 742.0 1049.0 TYPE= 1 TARGET= 307.000 
4.242 3.33 2366.13 2366.13 2366.13 2366.91 .78 7.77 .02 2363.20 

2800.0 1661.8 738.4 399.7 411.4 62.7 79.5 515.7 170.8 2363.20 
.79 4.04 11.78 5.03 .070 .035 .070 .OOO 2362,80 742.78 

.016828 520. 500. 495. 0 5 0 .OO 305.55 1048.33 

ENCROACHMENT STATIONS= 587.0 1025.0 TYPE= 1 TARGET= 438.000 
4.335 2.68 2373.68 2373.60 2373.68 2374.21 .54 7.28 .02 2371.30 

2800.0 2041.7 632.0 126.3 559.0 61.1 30.1 521.5 174.3 2371.30 
.81 3.65 10.34 4.20 .070 .035 .070 ,000 2371.00 587.39 

.Dl7239 400. 480. 485. 3 19 0 .OO 436.77 1024.16 

CCHV= .I00 CEHV= .300 
*SECNO 4.394 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 583.0. 1031.0 TYPE= 1 TARGET= 448.000 
4.394 2.72 2382.22 2382.22 2382.22 2382.80 .58 4.78 .01 2379.80 

2800.0 1937.7 740.3 122.1 531.6 72.8 27.8 525.6 177.1 2379.80 
.83 3.64 10.17 4.38 ,065 ,035 .065 .OOO 2379.50 583.74 

.016309 270. 320. 340. 0 5 0 .OO 447.26 1031.00 

*SECNO 4.461 
7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CUSEL CRlUS USELK EG a. HV HL OLOSS L-BANK ELEV 
PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 680.0 1053.0 TYPE- 1 TARGET- 373.000 
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. 

4.461 2.56 2389.06 2389.06 2389.06 2389.72 .66 6.88 .02 2386.60 
2800.0 1923.3 548.9 327.7 429.3 47.7 68.1 530.5 180.5 2386.80 

.84 4.48 11.51 4.81 .065 .035 .065 .OOO 2386.50 680.00 
.022176 370. 358. 330. 0 11 0 .OO 373.00 1053.00 

3470 ENCROACHMENT STATIONS= 700.0 1078.0 TYPE= 1 TARGET= 378.000 
4.498 3.00 2392.00 2391.78 2392.00 2392.49 .49 2.75 .02 2389.30 

2297.0 1245.3 768.6 283.1 372.1 90.0 88.1 532.8 182.1 2389.30 
.85 3.35 8.54 3.21 .065 .035 .065 .OOO 2389.00 700.28 

.009933 180. 192. 200. 3 8 0 .00 377.62 1077.90 

'SECNO 4.602 a 0 ENCROACHMENT STATIONS= 657.0 1342.0 TYPE= 1 TARGET- 685.000 
4.602 2.02 2398.52 2398.44 2398.52 2398.86 .34 6.35 .02 2396.70 

2297.0 912.6 390.9 993.5 285.6 45.8 285.7 539.4 188.1 2396.70 
.89 3.19 8.54 3.48 .065 .035 ,065 .OOO 2396.50 657.35 

.016850 455. 550. 530. 3 14 0 .OO 684.48 1341.82 

*SECNO 4.663 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 815.0 1302.0 TYPE= 1 TARGET- 487.000 
4.663 2.33 2403.83 2403.83 2403.84 2404.36 .53 5.16 .06 2401.70 

2297.0 672.6 679.1 945.2 183.3 73.1 281.7 543.5 192.2 2401.70 
.90 3.67 9.30 3.36 .065 .035 .065 .OOO 2401.50 815.78 

.016412 245. 318. 360. 0 11 0 .OO 485.67 1301.45 



SECNO DEPTH CUSEL CRlUS USELK EG a. HV HL OLOSS L-BANK ELEV 
OLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

3470 ENCROACHMENT STATIONS= 758.0 1159.0 TYPE= 1 TARGET= 401 .OOO 
4.725 1.97 2408.97 2408.91 2408.96 2409.51 .54 5.14 .OO 2407.10 

2297.0 663.5 1092.0 541.5 217.6 137.2 184.7 547.7 195.6 2407.10 
.92 3.05 7.96 2.93 .070 .035 .070 .DO0 2407.00 758.96 

,014330 310. 330. 365. 3 15 0 .OO 399.50 1158.45 

3470 ENCROACHMENT STATIONS- 832.0 1152.0 TYPE= 1 TARGET- 320.000 
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. 

4.802 2.10 2415.70 2415.66 2415.70 2416.35 .66 6.81 .03 2413.60 
2297.0 906.1 711.9 679.0 215.1 71.9 167.3 552.3 199.0 2413.60 

.94 4.21 9.90 4.06 .070 .035 ,070 .OD0 2413.60 832.00 
.020232 385. 407. 420. 2 8 0 .OO 319.11 1151.11 

* ECNO 4.890 d 1 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS: 983.0 1428.0 TYPE= 1 TARGET= 445.000 
ET-DATA USED TO SET LlMlTS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

4.890 6.01 2422.31 2422.31 2422.31 2422.43 .12 1.98 .05 2420.00 
2297.0 27.1 566.4 1703.5 15.9 127.4 848.1 556.4 201.2 2420.00 

.97 1.71 4.45 2.01 .070 .035 ,070 .OOO 2416.30 983.00 
.003151 445. 465. 165. 0 12 0 .OO 445.00 1428.00 

CCHV= .I00 CEHV= .300 
*SECNO 4.968 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CWSEL CRlWS WSELK EG a. HV HL OLOSS L-BANK ELEV 
QLOB OCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

3470 ENCROACHMENT STATIONS- 737.0 1055.0 TYPE- 1 TARGET- 318.000 
4.968 2.38 2429.08 2429.08 2429.06 2429.62 .55 2.45 .13 2427.10 

1793.0 1198.7 432.5 161.8 308.8 43.5 44.4 563.0 204.9 2427.10 
.99 3.88 9.94 3.65 .065 .035 ,065 ,000 2426.70 737.00 

,019456 480. 412. 385. 0 19 0 .OO 317.46 1054.46 

3470 ENCROACHMENT STATIONS- 578.0 1038.0 TYPE= 1 TARGET- 460.000 
5.021 2.02 2433.02 2432.78 2433.03 2433.30 .28 3.65 .03 2431.10 

1793.0 698.1 474.4 620.6 236.4 69.2 243.5 565.8 207.2 2431.10 
1.01 2.95 6.85 2.55 .065 .035 .065 ,000 2431.00 578.69 

.010688 240. 280. 280. 5 19 0 .OO 459.02 1037.71 

CCHV- ,100 CEHV= .300 
*SECNO 5.110 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

e ENCROACHMENT STATIONS= 623.0 1032.0 TYPE= 1 TARGET= 409.000 
5.110 2.33 2440.33 2440.33 2440.33 2440.80 .47 6.47 .06 2438.10 

1793.0 1257.8 347.9 187.3 367.4 35.1 36.8 570.5 211.3 2438.10 
1.04 3.42 9.90 5.09 .070 .040 .065 ,000 2438.00 623.33 

.023867 375, 470. 485. 0 11 0 .OO 407.95 2031.28 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.59 

3470 ENCROACHMENT STATIONS. 807.0 1178.0 TYPE= 1 TARGET= 371 .OOO 
5.184 2.05 2446.05 2445.48 2446.05 2446.24 .19 5.41 .03 2444.00 

1793.0 31.3 379.9 1381.8 13.1 73.1 490.5 574.9 214.7 2444.00 
1.07 2.38 5.20 2.82 .070 .045 .070 .OOO 2444.00 807.17 

.009490 340. 392. 405. 6 14 0 .OO 370.83 1178.00 



SECNO DEPTH CUSEL CRlUS 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 XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.0 1100.0 TYPE= 1 TARGET- 120.000 
El-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 
CONFLUENCE OF SUBAREA R18 - UASH R-3 
DIRT ROAD DIP CROSSING 

5.273 2.94 2452.94 2452.94 2452.94 2453.96 1.02 7.25 .25 2451.50 
1793.0 38.2 1242.8 512.0 9.7 138.1 89.2 579.3 217.3 2451.00 

1.09 3.94 9.00 5.74 .070 .045 .070 .OD0 2450.00 980.00 
.029554 440. 469. 670. o 14 o .oo rro,oo r~oo.oo 

CCHV= .I00 CEHV= .300 
'SECNO 5.330 

0 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 854.0 1030.0 TYPE- 1 TARGET- 176.000 
5.330 2.40 2457.90 2457.33 2457.90 2458.21 .31 4.18 .07 2455.60 
958.0 334.9 544.2 78.9 148.7 97.5 33.6 581.0 218.3 2455.70 

1.11 2.25 5.58 2.35 .070 .035 .070 ,000 2455.50 854.33 
.005618 295. 300. 290. . 5  14 0 .DO 175.16 1029.48 

'SECNO 5.459 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 845.0 1038.0 TYPE= 1 TARGET- 193.000 
5.459 1.51 2469.01 2469.01 2469.01 2469.53 .52 7.53 .06 2467.50 
958.0 631.6 230.6 95.8 153.6 24.7 24.7 584.8 221.2 2467.70 

1.14 4.11 9.34 3.87 .070 .035 .070 .OOO 2467.50 845.77 
.030542 690. 682. 665. 0 14 0 .OO 191.81 1037.59 
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SECNO DEPTH CUSEL CRlWS USELK EG 0. HV HL OLOSS L-BANK ELEV 
OLOB PCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC . ICONT CORAR TOPWID ENOST 

3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.60 

3470 ENCROACHMENT STATIONS' 861.0 1026.0 TYPE- 1 TARGET= 165.000 
5.551 2.59 2478.09 2477.77 2478.08 2478.47 .39 8.92 .01 2475.70 
958.0 639.4 212.0 106.7 191.5 24.9 31.5 587.4 223.2 2475.70 

1.17 3.34 8.53 3.38 .070 .035 .070 ,000 2475.50 861.59 
.011984 500. 497. 435. 6 14 0 .OO 164.06 1025.66 

*SECNO 5.643 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 900.0 1024.0 TYPE. 1 TARGET= 124.000 
5.643 2.56 2485.56 2485.56 2485.56 2486.33 .77 6.54 . 1 2  2483.40 
958.0 348.5 522.7 86.8 104.5 58.0 23.9 589.9 224.8 2483.40 

1.19 3.34 9.02 3.63 .070 ,035 .070 .OOO 2483.00 900.86 
.014386 505. 496. 483. 0 5 0 .OO 123.03 1023.89 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 482.0 1009.0 TYPE= 1 TARGET= 527.000 
5.738 1.77 2491.77 2411.47 2491.77 2491.89 .12 5.50 .06 2490.80 
958.0 778.1 178.1 1.8 381.2 36.0 1.5 593.0 228.0 2491.00 

1.24 2.04 4.95 1.19 .070 .035 .065 .OOO 2490.00 482.32 
.009910 435. 508. 505. 5 14 0 .OO 506.25 1008.87 

*SECNO 5.793 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 



SECNO DEPTH CWSEL CRIWS WSELK EG 
.a 

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

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLO8L XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 755.0 1053.0 TYPE= 1 TARGET- 298.000 
5.793 1.86 2498.36 2498.36 2498.35 2498.76 .40 3.29 .08 2496.80 
958.0 537.6 286.3 134.1 200.2 34.6 40.7 594.9 230.3 2496.80 

1.26 2.69 8.26 3.29 .070 .035 .065 .DO0 2496.50 755.53 
.018223 235. 286. 285. 0 8 0 .OO 297.02 1052.55 

3470 ENCROACHMENT STATIONS= 858.0 1128.0 TYPE= 1 TARGET= 270.000 
5.862 1.36 2504.26 2504.07 2504.26 2504.54 .28 5.77 .O1 2502.90 
958.0 341.8 296.8 319.4 123.9 46.4 108.6 597.1 232.5 2502.90 

1.28 2.76 6.40 2.94 .070 .035 ,065 .OOO 2502.90 858.74 
.015205 340. 351. 356. 4 14 0 .OO 268.71 1127.45 

*SECNO 5.932 . 
3470 ENCROACHMENT STATIONS. 882.0 1047.0 TYPE; 1 TARGET= 165.000 

5.932 1.84 2510.04 2509.84 2510.03 2510.48 .45 5.89 .05 2508.20 
958.0 574.6 292.4 90.9 154.8 36.4 30.7 599.3 234.3 2508.50 

3.71 8.02 2.97 .070 .035 .065 ,000 2508.20 882.00 
400. 366. 320. 4 11 0 .OO 164.05 1046.05 

3470 ENCROACHMENT STATIONS= 826.0 1037.0 TYPE= 1 TARGET= 211.000 
6.002 2.01 2515.51 2515.21 2515.51 2515.82 .31 5.32 .O1 2513.60 
958.0 623.8 262.4 71.7 192.5 38.7 26.9 601.2 235.8 2513.80 

1.33 3.24 6.78 2.67 .070 .040 .070 .OOO 2513.50 826.00 
.013814 350. 364. 340. 3 11 0 .OO 210.84 1036.84 

3470 ENCROACHMENT STATIONS; 827.0 1061.0 TYPE= 1 TARGET= 234.000 
6.056 1.59 2519.89 2519.66 2519.89 2520.18 .29 4.36 .OO 2518.30 
958.0 620.6 215.0 122.5 183.9 31.6 42.9 602.8 237.2 2518.30 

1.35 3.37 6.80 2.86 .070 .040 .070 .OOO 2518.30 828.01 
.018238 270. 286. 290. 3 14 0 .OO 231.49 1059.49 



SECNO DEPTH CWSEL CRlUS WSELK EC 

.Q 

HV HL OLOSS L-BANK ELEV 
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 1DC ICON7 CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 887.0 1207.0 TYPE= 1 TARGET= 320.000 
6.139 1.74 2525.74 2525.49 2525.74 2525.96 .22 5.77 .01 2524.10 
958.0 212.4 313.3 432.3 89.2 55.7 180.4 605.5 239.8 2524.20 

1.38 2.38 5.62 2.40 .070 .040 .070 .OOO 2524.00 887.50 
.011340 385. 434. 415. 5 11 0 .OO 319.50 1207.00 

3470 ENCROACHMENT STATIONS. 945.0 1371.0 TYPE- 1 TARGET= 426.000 
END OF T H I S  DETAILED STUDY 

6.224 1 .I9 2532.19 2532.07 2532.19 2532.41 .21 6.45 .OO 2531.30 
958.0 41.2 283.7 633.1 19.8 50.7 247.1 608.8 243.6 2531.10 

1.42 2.08 5.60 2.56 .070 .040 .070 .OOO 2531.00 945.38 
,019018 460. 452. 440. 4 14 0 .OO 425.34 1370.72 
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THIS RUN EXECUTED 14AUG92 15:18:43 
..................................... 

HEC-2 UATER SURFACE PROFILES 

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

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

UASH R: CEMETERY UASH 

SUMMARY PRINTOUT TABLE 150 

SECNO 

50.460 
50.460 

,174 
.I74 

.227 

.227 

.269 

.269 

.274 
,274 

.278 

.278 

.311 

.311 

.415 

.415 

.494 

.494 

,593 
.593 

.671 
,671 

XLCH 

.oo 

.oo 

917.00 
917.00 

279.00 
279.00 

222.00 
222.00 

28.50 
28.50 

19.00 
19.00 

178.00 
178.00 

540.00 
540.00 

426.00 
426.00 

520.00 
520.00 

415.00 
415.00 

ELTRO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

2035.90 
2035.90 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

2033.40 
2033.40 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CUSEL 

2014.12 
2014.12 

2024.67 
2024.67 

2029.21 
2029.21 

2031.15 
2031.15 

2033.06 
2033.06 

2036.84 
2036.84 

2036.96 
2036.96 

2041.00 
2041.01 

2049.86 
2049.86 

2058.96 
2058.91 

2066.44 
2066.45 

VCH 

4.85 
4.85 

11.78 
11.78 

13.66 
13.66 

5.78 
5.78 

10.63 
10.64 

4.25 
4.25 

6.10 
6.10 

12.32 
12.32 

12.61 
12.61 

12.85 
13.07 

11.96 
11.95 

AREA .OlK 

1860.07 1340.74 
1860.07 1340.74 

1335.13 501.85 
1335.13 -.501.85 

1356.88 703.39 
1356.88 703.39 

2121.03 1183.90 
2121.11 1183.97 

1292.29 887.30 
1289.65 885.57 

3452.95 3011.30 
3452.47 3010.71 

2925.62 1881.58 
2925.11 1881.09 

1345.52 491.66 
1345.83 491.81 

1366.10 723.31 
1365.96 723.22 

1137.40 725.98 
1118.17 709.46 

1091.03 707.96 
1091.51 708.40 
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SECNO 

.765 

.765 

.860 

.860 

,952 
.952 

1.003 
1.003 

1.038 
1.038 

1.141 
1.141 

1.191 
1.191 

1.199 
1.199 

1.233 
1.233 

1.328 
1.328 

1.401 
1.401 

1.431 
1.431 

1.508 
1.508 

1.531 
1.531 

1.566 
1.566 

1.656 
1.656 

1.705 
1.705 

XLCH ELTRO ELLC 

493.00 .OO .OO 
493.00 .OO .OO 

497.00 .OO .OO 
497.00 .OO .OO 

486.00 .OO .OO 
486.00 .OO .OO 

273.00 .OO .OO 
273.00 .DO .OO 

182.00 . 00 .OO 
182.00 .OO .OO 

546.00 .OO .OO 
546.00 .OO .OO 

262.00 .OO .OO 
262.00 .OO .OO 

44.00 .OO .OO 
44.00 .OO .OO 

178.00 .OO .OO 
178.00 .OO .OO 

504.00 .OO .OO 
504.00 .OO .OO 

384.00 .OO .OO 
384.00 .OO .OO 

157.00 .OO .OO 
157.00 .OO . 00 

408.00 .OO .OO 
408.00 .OO .OO 

111.00 .oo .oo 
111.00 .oo .oo 

216.00 .OO .OO 
216.00 .OO .OO 

460.00 .OO .OO 
460.00 .OO .OO 

252.00 .OO .OO 
252.00 .OO .OO 

ELMIN 

2066.00 
2066.00 

2075.10 
2075.10 

2084.40 
2084.40 

2087.10 
2087.10 

2091.70 
2091.70 

2098.00 
2098.00 

2101.50 
2101.50 

2106.20 
2106.20 

2107.00 
2107.00 

2115.00 
2115.00 

2119.90 
2119.90 

2122.30 
2122.30 

2128.80 
2128.80 

2130.00 
2130.00 

2133.70 
2133.70 

2140.00 
2140.00 

2145.20 
2145.20 

CWSEL 

2073.34 
2073.34 

2083.26 
2083.26 

2096.11 
2096.11 

2100.79 
2100.79 

2101.25 
2101.25 

2104.39 
2104.39 

2110.12 
2110.12 

2114.46 
2114.42 

2117.15 
2117.16 

2120.09 
2120.08 

2125.14 
2125.15 

2128.00 
2128.00 

2133.63 
2133.63 

2135.49 
2135.49 

2139.02 
2139.02 

2147.14 
2147.14 

2150.26 
2150.26 

lO*KS VCH 

70.37 12.51 
70.29 12.50 

85.13 15.28 
85.07 15.27 

96.24 21.42 
96.15 21.41 

8.34 6.83 
8.34 6.83 

7.27 5.15 
7.27 5.15 

95.88 14.16 
95.67 14.15 

78.68 15.52 
78.47 15.50 

82.85 14.46 
84.72 14.56 

14.95 7.56 
14.90 7.56 

120.11 13.58 
120.30 13.59 

144.98 14.11 
144.75 14.11 

88.59 12.23 
88.73 12.24 

131.62 13.64 
131.52 13.64 

139.82 15.27 
139.62 15.27 

107.62 13.17 
107.75 13.17 

111.39 15.81 
111.35 15.80 

131.71 14.18 
131.78 14.19 

AREA 

1065.80 
1066.31 

777.20 
777.39 

589.78 
589.98 

1555.84 
1555.65 

2307.11 
2306.62 

706.36 
706.93 

690.76 
691.52 

730.71 
724.41 

1579.38 
1580.85 

930.23 
929.69 

850.70 
851.15 

1186.32 
1185.75 

783.36 
783.55 

809.05 
809.44 

1012.03 
1011.61 

922.69 
922.81 

890.69 
890.52 



bAUG92 

SECNO 

1.751 
1.751 

1.813 
1.813 

1.902 
1.902 

1.966 
1.966 

2.034 
2.034 

2.093 
2.093 

2.188 
2.188 

2.248 
2.248 

2.295 
2.295 

2.338 
2.338 

2.436 
2.436 

2.525 
2.525 

2.645 
2.645 

2.760 
2.760 

2.805 
2.805 

2.850 
2.850 

2.936 
2.936 

15:17:31 

XLCH 

244.00 
244.00 

327.00 
327.00 

467.00 
467.00 

338.00 
338.00 

359.00 
359.00 

313.00 
313.00 

500.00 
500.00 

318.00 
318.00 

248.00 
248.00 

226.00 
226.00 

520.00 
520.00 

472.00 
472.00 

634.00 
634.00 

603.00 
603.00 

239.00 
239.00 

240.00 
240.00 

450.00 
450.00 

ELTRD 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CWSEL 

2154.74 
2154.74 

2159.31 
2159.31 

2166.55 
2166.55 

2173.13 
2173.13 

2178.68 
2178.68 

2184.84 
2184.84 

2193.57 
2193.57 

2198.39 
2198.40 

2201.51 
2201.51 

2205.01 
2205.01 

2214.53 
2214.53 

2223.23 
2223.23 

2233.50 
2233.50 

2244.52 
2244.52 

2248.57 
2248.57 

2252.58 
2252.58 

2259.01 
2259.01 
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VCH AREA .01K 
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ELLC ELMlN CWSEL CRIWS VCH AREA .01K SECNO XLCH ELTRO 



'AGE 1 1 0  

SECNO XLCH ELTRO ELLC E L M I N  Q CUSEL CRIUS EG 10RKS VCH AREA .01K 



PAGE 1 1 1  

0 SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CRlWS EG 1 O*KS 

5.643 496.00 .OO .OO 2483.00 958.00 2485.56 2485.56 2486.33 143.92 
* 5.643 496.00 .OO .OO 2483.00 958.00 2485.56 2485.56 2486.33 143.86 

VCH AREA .01K 



a H R: CEMETERY WASH 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO Q CWSEL DlFWSP DIFWSX DIFKWS TOPWID XLCH 
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SECNO Q CWSEL OIFWSP OIFWSX OIFKWS TOPWID XLCH 



SECNO P CWSEL DlFWSP DIFWSX DIFKWS TOPWlO XLCH 



SECNO Q CUSEL DIFWSP DIFWSX DIFKUS TOPWID XLCH 





a SECNO 0 CUSEL DIFUSP DlFUSX DlFKUS TOPUID XLCH 



0 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .174  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- . I 7 4  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= . I 7 4  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . I 7 4  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 2 2 7  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- . 2 2 7  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= . 2 2 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . 2 2 7  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

4ARNlNG SEChO= . 2 6 9  PROFILE; 1 CONVEYAhCE CHANGE OJTSIOE ACCEP1AB.E RAhGE 
L A R I I h G  SECbO= . 2 6 9  PROFILE= 2 CONVEYANCE CHANCE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- .274  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .274  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= .274 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- . 2 7 4  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .278 PROFILE. 1 HYDRAULIC JUMP D.S. 
WARNING SECNO= .278  PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO= . 2 7 8  PROFILE- 2 HYDRAULIC JUMP D.S. 
WARNING SECNO= . 2 7 8  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- .311  PROFILE; 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= .311  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECWO- .415  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- .415  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= .415  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .415  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 4 9 4  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . 4 9 4  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= .494  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . 4 9 4  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .593 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . 5 9 3  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- . 5 9 3  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .593 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .671 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .671 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .671 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- .671 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .765  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- . 7 6 5  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECND= .765  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .765 PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 



CAUTION SECNO= . 8 6 0  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . a 6 0  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- .a60  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- .860  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .952  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .952  PROFILE- 1 MlNIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- , 9 5 2  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . 9 5 2  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= 1.003 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 1.003 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO- 
WARNING SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 

PROFILE= 1 
PROFILE- 1 
PROFILE:: 2 
PROFILE= 2 

C R I T I C A L  DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
C R I T I C A L  DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
C R I T I C A L  DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

1.199 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
1.199 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
1.199 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
1.199 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.233 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1.233 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PROFILE= 
PROFILE= 
PROFILE. 
PROFILE.= 

1 C R I T I C A L  DEPTH ASSUMED 
1 MINIMUM S P E C I F I C  ENERGY 
2 C R I T I C A L  DEPTH ASSUMED 
2 MINIMUM SPECIFIC ENERGY 

1 C R I T I C A L  DEPTH ASSUMED 
1 MINIMUM S P E C I F I C  ENERGY 
2 C R I T I C A L  DEPTH ASSUMED 
2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .531  PROFILE- 1 C R I T I C A L  DEPTHASSUMED 
CAUTION SECNO= 1.531 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 1 .531  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 .531  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1 .656  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.656 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 1 .656  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1 .656  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.751 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1 . 7 5 1  PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1 .751  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 



CAUTION SECNO= 1.751 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNOZ 1 .813 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.813 PROFILE. 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO- 1.813 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1.813 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

2.093 PROFILE= 1 
2.093 PROFILES 1 
2.093 PROFILE= 2 
2.093 PROFILE= 2 

2.295 PROFILE- 1 
2 .295 PROFILE- 1 
2.295 PROFILE= 2 
2.295 PROFILE= 2 

C R l T l C A L  DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.436 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 2.436 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.436 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2 . 4 3 6  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 2.525 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 2.525 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.525 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 2.525 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

7 

CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO. 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 

2.645 PROFILE- 1 CRITICAL DEPTH ASSUMED 
2.645 PROFILE- 1 MINIMUM SPECIFIC ENERGY 
2.645 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
2.645 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.760 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
2.760 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
2.760 PROFILE- 2 CRITICAL DEPTH ASSUMED 
2.760 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

2.805 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.805 PROFILE- 1 MINIMUM SPECIFIC ENERGY 
2.805 PROFILE- 2 CRITICAL DEPTH ASSUMED 
2.805 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.850 PROFILE- 1 CRITICAL DEPTH ASSUMED 
2.850 PROFILE. 1 MINIMUM SPECIFIC ENERGY 
2.850 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.850 PROFILE- 2 MlNlMUM SPECIFIC ENERGY 

2.936 PROFILE- 1 CRITICAL DEPTH ASSUMED 
2.936 PROFILE- 1 MINIMUM SPECIFIC ENERGY 
2.936 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2 . 9 3 6  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

3.125 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
3.125 PROFILE. 1 MINIMUM SPECIFIC ENERGY 



CAUTION SECNO. 3.125 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 3.125 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTlON SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTlON SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 
PROFILE= 2 MINIMUM S P E C l F l C  ENERGY 

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

CAUTION SECNO= 3 .409  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 3 . 4 0 9  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 3 . 4 0 9  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 3 .409  PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 3.564 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 3 .564  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 3.564 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 3.564 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 3 . 7 0 6  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 3 .706  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 3 .706  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 3 . 7 0 6  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 3 . 8 9 7  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 3.897 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 3 . 8 9 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 3.897 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 3 .939  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 3.939 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTlON SECNO- 

WARNING SECNO- 
WARNING SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTlON SECNO= 
CAUTION SECNO= 

CAUTlON SECNO- 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTlON SECNO= 

4.014 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
4 . 0 1 4  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
4 .014  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
4 .014  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

4.108 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
4.108 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

4 .148  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
4 .148  PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 
4 .148  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
4 . 1 4 8  PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

4 .242  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
4.242 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
4 . 2 4 2  PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 
4 .242  PROFILE- 2 MINIMUM SPECIFIC ENERGY 



CAUTION SECNO= 4.394 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 4.394 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 4.394 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 4.394 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 4.461 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 4.461 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 4.461 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 4.461 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 4.663 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 4.663 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 4.663 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 4.663 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 4.890 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 4.890 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 4.890 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 4.890 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.968 P R O F I L E l  1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 4.968 PROFILE. 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO- 4.968 PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 4.968 PROFILE= 2 M I N I W  S P E C I F I C  ENERGY 

WARNING SECNO= 5.021 PROFILE; 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 5.110 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECND= 5.110 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 5.110 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 5.110 PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 5.184 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 5.184 PROFILE; 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 5.273 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 5.273 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 5.273 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 5.273 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 5.459 PROFILE: 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 5.459 PROFILE; 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 5.459 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 5.459 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 5.551 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 5.551 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 5.643 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNOl 5.643 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 5.643 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 5.643 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 5.793 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 



CAUTION SECNO- 5.793 PROFILE. 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO; 5.793 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.793 PROFILE' 2 MINIMUM SPECIFIC ENERGY 



FLOODWAY DATA, WASH R: CEMETERY WASH 
PROFILE NO. 2 

- - - - - - - FLOOOWAY - - - - - - -  
STATION.  WIDTH SECTION MEAN 

AREA VELOCITY 

WATER SURFACE ELEVATION 
WITH UITHOUT DIFFERENCE 

FLOODWAY FLOOOWAY 
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a OOOWAY DATA, WASH R: CEMETERY WASH 
PROFILE NO. 2 

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

STATION-  WIDTH SECTION MEAN WITH W I T H W T  DIFFERENCE 
AREA VELOCITY FLWDWAY FLWDWAY 
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OWWAY DATA. WASH R: CEMETERY WASH 
PROFILE NO. 2 

- - - - - - - FLWOWAY - - - - - - -  
STATION WIDTH SECTION MEAN 

AREA VELOCITY 

WATER SURFACE ELEVATION 
WITH W I T H W T  DIFFERENCE 

FLWOWAY FLWOUAY 



WAY DATA, WASH R: CEMETERY WASH 
PROFILE NO. 2 

- - - - - - . FLOWWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY FLWDWAY FLGGDWAY 



I .  .\ ~opographic  work map of suitable scale, contour interval, and planimerric definition must be sub~ni t t ed  showing 
(indicufe IVIA when no/ applicable): 

lncfuded 

A. Revised ttpproximale 100-year floodplain boundaries (Zone A) . . . . . . . . . . . .  G Yes iXI No N/A 
............. U. Revised delailed 100- and 500-year floodplain boundaries .: . Ycs 0 S o  XIA 

C. Revised 100-ycar floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yes No G N I A  
D. Localion and alignmenl oia l l  cross sections used in the revised 

hydraulic model with stationingconlrol indicated . . . . . . . . . . . . . . . . . . . . . .  !: Zl Yos No NIA 
E. Streirm alignmenLs, road and dam a i i p m c n t s  . . . . . . . . . . . . . . . . . . . . . . . . . .  Y cs C] No XIA 
P. Cur ren t  community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ Yes C] No a NIA 
G. Effective 100- and 500-year floodplain and 100-year floodway 

boundaries from the FIIIM/FRFM rcduccd or enlarged to the 
scale of Lhe topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs 0 No XIA 

11. T u b e t w e e n  the effective and revised 100- and 500-year 
floodplains and 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Nit\ 

I. 'The requestor's property boundaries and com~nunily easemenls . . . . . . . . . .  Yes 13 No N/A 
J. The  signed certification of a regislered professional engineer . . . . . . . . . . . . .  @ Yes fl ?I0 N/A 
K .  I.ocalion and descriplion of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W Yes No Nl17 
I,. Verlieal datum (example: NCVII, NAVI) etc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NlA 
I .  Coastal zone designations lie inlo adjacent areas not being revised . . . . . . .  Yes No itg NlA 
N. I.ocation and alignment !Tall coastal transecls used Lo revise the 

cwasLal analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No W NIA 

I fany  o f ihc  iLenls above a r e  marked no or NlA, please explain: No 70ne  4 , 500- qeQr , o r  
V 

~ o a s + n /  Z O ~ , C S  revrsed o r  de / l ; ) c~ {cd ,  feviscb 100- yecir , r / , o d T h k  
i i ' c  c fF;cC/'ve /La sssryo mpcr R; l/e r f / o d i  /a :O . 

2. What is Lhc source and dale of Lhc updated topographic information (axarnplr: or hooholo maps, Jui?  198.5; field 
saruey. Muy ,979, beachprofiirs,Junl !987,eic.i? ,Qh*io : Je o 1991 C E ~ ,  @d 1990 (4; M o p s  IFF? 

3. What  is the scale and contour interval of Lhe followingworkmups? 
a. Effective PIS uv know" scu~e u 0 kno WV Contour inLcrva1 

11 I 
b. Rcvision llcquest 1 = 200 scale 4 / Contour interval 

NO'SF:: Ilcvised topographic information must be of equal or p a L c r  detail. 

j\Ltach a n  annolaled 1:IIlM and I.'RIZM a t  Lhescalcofthe eficLive 1'11YvI and I:HI.'Ji showin:. the revised 100-ycur 
and 500.ycar fli~odplains and Lhc 100-year iloodway boundaries and how they :ic into those shown on the crfectivc 
l~lK?II and I'HI,M duwnslream and upstream oflhe,revisiun or aajacc!iL Lo ihe Area uf r e v i s i ~ ~ n  (or cousial S L L I ~ ~ C S .  

;\i.tacn atiditioniti pages irncedcd. 

FI:,l> form 81.a90,AUG 33 Rivertne!Coartal Mapvlng rorm I o l r n 5  Page lo1 3 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINE/COASTAL MAPPING FORM 

PUBLIC BURDEN DISCLOSUREXUSICK 
I 

blic reporling burden for lhis form is estimated to average 1.5 hours per response. 'Yhe burden eslimale includes the  
l e  for reviewing instrucLions, searching exisling data sources, gathering an11 maintaining lhe  needed da ta ,  a n d  

completing and reviewing Lhc form. Send comments regarding the accuracy of thc burdcn cstimatc and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Enlerzency Management Agency, 500 C 
Slreel ,  S.W., Washington, DC 20472; and to the Office of Management and Rudget, Paperwork Reduction Project (3067- 
Oi48), Washington, I)C 20503. 

+A M - 
Community Name: dnlrIrorpora r~ c o ~ a  Gu n& //&n B L J ~ ~ k e n b u ~  

. Flooding Source: W ~ S  h R sf mt. Ja ry  U ~ / L ? S ~ ,  
Project Namelldentiiier: W/cKen bu rc( AbMS FcD 89 - 77 

I .  MAPPING CHANGES 

O.M.B. Burden No. 3067.0148 
Expires July 31. 1994 

FEMA USE ONLY 



1. MAPPING CHANGES (Cont'd) 

I 

I 5. Flood Boundaries and 100-year water surface elevalions: 

I tlas the 100-year floodplain been shined or increased or lhe 100-year waler surface elevalion increased alany 
location on property other than the requestor's or communily's ? Yes No 

I If yes, please give the localion of shift or increase and an explanation for the increase. 

a. Iiave the affected property owners been notiiied of this shift or increase and the effecl it wi l l  have on their 
property? ........................................................... Yes No 

Ifyes, please attach letters from theye property owners staling lhey have no objeclions lo the revised flood 
boundaries if a LOMR is being requested. 

I 
I b. What is the numberof insurable structures that will be impacted by this shift t r  increase? 
I 

6. Have lhe floodway boundaries shifted or increased a1 any loealion compared Lo those shown on Lhe eficlive 
YBFM or FIRM? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

If yes, explain: 

'7. If a V- zone has been designaled, has it  been delineated to extend landward LO ihe heel of the primary frontal 
dune? Yes LX No 

Ifno, explain: 

AIA .... 

3. Manual or digilal map submission: 

Manual 

Digital 

I 1)igital map subniissions may be used Lo uodate digilal IJIRMs (DFIR>lsI. Fur updaling DFIKMs, these 
submissions must bc coordinated wiih I"I3MA Ileadquarters as far in advance ufsubmission as possible 
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2.  EARTH FILL PLACEMENT 

. h e  i l l  is: Exisling a Proposed 6iI N/A 

. bias fill beenlwill be placed in the regulatory noodway? . . . . . . . . . . . . . . .  .'. . . . . .  Yes a No 
I f  yes, please attach completed Riverine Hydraulic Analysis Form. 

. I ias  fill heedwill  be placed in floodway fringe (area between ihe floodway 
a n d  100-yearfloodplain boundaries)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

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

A. Are fill slopes for granular materials steeper than one verticul 
on one-and-one-half horizontal? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

If yes, justify steeper slopes 

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes esposed lo 

flows with ueiociries o iup  to 5 reef persecondifps) during the 100-year;7ood must, at a minimum, be 
protected by a couer ofgrass, uines, weeds, or similar vegetation; slopes npofed  lo /lows with ue!ocities 
greater :han 5 fps during (he 1 0 0 - y e a r / Z ~ ~ d  must, at a minimum, he protected Sy stone or  rock riprap.) 

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

If no, describe erosion proteclion provided 

C. I Ias  ail 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? 0 Yes n 30 

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

Ifyes, provide certification offill compaction (item C. above) by the community's NFIP permit oflicial, a 
registered professional engineer, or an accredited soils engineer. 

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

If yes, is the fill protected from erosion by a nood control structure such a s  a reveLment or 
seawall? y e s  NO 

If yes, attach the coastal structures form. 
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1 FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. ~ u r d e n  NO. 3067-01.48 1 FEMAuSE ONLY 1 

I ' BRIDGE'CULVERT FORM 1 Exoires ~ u l y  3 1.  1995 1 
PUBLJC BURDEN DISCLOSURE NO'l'lCb3 . 

I'ublic reporting burden for this form is estimaled lo average 2 hours per response. The burden estimate includes the 
: i ze  for revicwing instructions, seilrching existing dab. sources, gathering and maintaining the needed data,  and 
completing and reviewing the form. Send comments regarding the accuracy of Lhc burden estimate and any suggestions 
for reducing this burden, to: information Collections Management, Federal Eme!.:ency Management Agency, 500 C 
Street, S.W.. Washington. DC 20472; and Lo the Office of Manaeement and Hudeet. Paoerwork Iteduction Proiect 13067. - ) 0!481. Washington, OC 20503. 

- 
1 

F!ooding Source: W a s h  I'? .' Cen ,e+ory  W Q S ~  

Project Narncrldentifier: ~ / J I C / ( ~ M ~ U V C I  ADM 5 ' 0  89- 74 
1. IDENTIFIER 

C 
I .  Name oiroadway, railroad, e~c.. ,&#,'sac, - hpeka a d  ?ursja ,-r c*,?road 1 
2. Location oibridgdculvert  along flooding source (in terms of s:ream discance or cross-scc~~on identifier): 

~ # a d , d ~  0.27Lf:& \ S & f , b r ,  01278 I 
3. This revision reflects (check one of [he following): 

New bridgelculvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 
L 

@ New analysis ofbridgdculvert  prcviously modeled in rhc FIS 

I (Ezplain why new analysis wasperformei; I 

I Provide the following information about the structure: ' I 
1 Dimension, material, and shaoc (e.g. two 10 x 5 feet reinforced concreic box culvert: three 30-root span bridge 

with 2 rows or" two 3- foot diameter circuiar picrs; 40-foot wide ogee shape spillway) i h r e e  s p 0.1. 

Lr;d, -e w.'ii., 2 r o w s  #A,,, f d ~ o i ~ &  ,O~>C.S,  
I 

., 

9 . I.2nlrance geometry of culverfflype ofbridge opening (e.g. 30 ". 75 "wing walls with square ?OD edge, sloping 
embankments and verLical abu tmenb)  '7% erto;d@ I e n h a n c e  w ;f A c ; d e  S i a p e  q/ 

I :  1 arid bo.fion7 w , ; . / q  o f  + a , 1 9 4 ,  

3. Hydraulic model used to analyze the structure (e.2.. fIb:?'C-2 wifh speciul bridxr routine, WSPIIO. l lY8i 

#EC- 2 w;+h Speobl B a k e  ROY+I;IC 

Ifdiffcrenl than hydraulic analysis for the floodingsource.justiiy why the hydraulicanalysis used for the 
flooding source could not analyze the struclure(s). (Arrach justi/icationI 

I 

NOW: If  a n y  items d o  n o t  a p p l y  t o  submi t t ed  hydrau l ic  analysis.  indicate by N1A 
., One form p e r  newtrevised b r i d g e k u l v e r r  

FCMA Form 8 1 - 8 9 € . ~ ~ ~ 4 3  BridgelCuluen Form Form 7 ?age 7 of 6 



3. ANALYSIS 

Sketch the  downstream face of Lhe s t ructure  together with the road profile, Show, a t  a minimum, t h e  maximum iow 
chord elevation, invert  elevation, minimum top of road elevation, and ineffcclive flow widths. 

Sketch t h e  upstream face ofthr struc:ure together with the road profile. Show, a t  a minimum, thc maximum low 
chord elevation, invert eievation, and minimum top of road elevation. C 

- 

5 Cvoss &*on++ 0,27el 
BrIdguCulven form Farm 7 Paqe 1 or 6 



3. ANALYSIS (Conl'd) 

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

Culvcrl length or bridge width (R) /?to' 
Calculated culvertmridge area (R,) 

by the hydraulic model, ifapplicable 4," fla 
Total culverfiridge area (k') 

IlrkigeXulverl Form Form 7 Page 3 of 6 



3. Anursa (Cont'd) 

Elevations Above Which Ylow is ENective for Overbanks 

l a R  Ovehnk 

Upslream face ( T  0 .778 )  2asr.q 

Downstream face (TR 0,1274 2cl;.o, ? 

MinimumTopof  Road Elevation 

Upslream face 

Downstream face 

100-Ycar Elevations 

Upstream face 

Downstream face 

Discharge 
Amount  of now 

throughlover 
the  s t ructure  (s) (efs) 

Water Surface 
Elevations 

"0 ,2. 6, P L/. 
- I^ .  5 :3,gL. ... 

Low Plow Pressure Flow 

Right Overbank 

Zo3s.y 

rZd 333 4. 

Right Overbank 

Zs3J-. 7 
-2> 3\f.  7 

Energy Gradient 
Elcvations 

2 0 3 ~ .  9 8  

303c1. '7-6 

Weir Flow Total Flow 

'Phc maximum deplh of 
flow over the roadwaylrailroad (n.1 ..................................... 0, ~ L I  I 

W e i r  length (R.) ....................................................... 660,  

Too Widths 
Floodplain 

Upstream face 

Downstream face 

Too  Widths 

Upstream face 

1)ownstream Pdce 

ENeclive Flow 

Floodway 

Effective and 
IneNective Flow 

" 
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l a s s  Coeficienls 

Entrance loss coemcienl 

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

Friction loss coeflicient through structure (5). 

Other loss coeficients (e.g., bend . I 
manhole,ete.) ' 

p'. ''rf5.r7"<?::.':,.[; i: )'." 

Tolal loss coeficienl 

Weir coefficienl 

Pier coeflicient 

ConLraction loss coefficient 

Expansion loss coeflicient 

4. SEDIMENT TRANSPORT CONSIDERATIONS . 

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

B Based on the conditions (such as  geornorphology, vegelalive cover a n d  developrnenl of (he walershed a n d  siream 
bed. a n d  bank conditions), is there a potential for debris and sediment transport(including scour a n d  
deposilion) to aflecl the 100-year water surface elevations andlor conveyance capacity through the 
bridgc!culvert? ...................... .. ............................. Yes a No ' .. If the answer Lo either I A  or 1B is yes: 

A. What is the estimated sedimenL(hed malerial) load? 
cfs fallach gradulion curve) 

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

deposition ' Sedtfmerj f f r a n s  n o f  ~ o n r l ' d e r c  c-/ 

/n ar?a I VSIS, 

B. Will sedimcntaccumulatc anywhcrc through Lhc bridgdculvcrt?O Yes a N o  I 
I Ifyes, explain thc impact on the conveyance capacity through the 1 

I 1 
5.FLOODWAY ANALYSIS 

I.:xpldin method ofbr~dge  cncrodchmcnl 
X ! n d w a y r u n )  MeChori 1 of br,'Jsc - cncrooc *en/-  OW @ h e r e  e r c / a g ~ A -  

1 f s & a . / : d  a r e  c/e+',n'ccf b y  f~ ( I . ~ / , S T ~ M C L  ~ S T L N C R )  

+ ? ~ ~ c h k  e h . a A ~ ~ s  q+-e  d-/eF;&+ L~ 7(3 , ~ l l ~ ~ i l  a R R P A )  

+- cfFech& F / o w  C W I C ~ / ~ J , : ~ ~ S ,  

/ 

1 1 
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5. FLOOOWAY ANALYSIS (Cont'd) 

Comments fezplainany unusualsiLuafionv): 

Attach analysis. 

BridgerCulven Form Form 7 Page 6 at 6 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. B u r d e n ~ o .  3067.0148 FEMA U S i O N L r  

HYDROLOGIC ANALYSIS FORM Expires July 3 I, 1994 

P U B L I C  BURDEN DISCLOSURE NOTICE 

ublic reporting burden for this form is estiniated to average 3.67 hours per response. The burden eslimatc includcs thc 
time for reviewing instructions, searching existing data sources, gdthering and maintaining Lhc 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 Collections Management, Federal Erhergency Management Agency, 500 C 
SLreet, S.W., Washington, DC 20472; and to Lhe Office of Management and Budget, Paperwork Reduction Project (3067- 
01-48), Wash ingon ,  DC 20503. - 

Flooding Source: W b ~ h  f? : Cemetdr~ W45h 
lOnr [urn, fur saeh fiuding source) 

Project Name /Identifier: WIG Ken bura AD M5 FCD 89- 77 
1. HYOROLOGlC ANALYSIS IN FIS 

0 Approximate study stream (Zone A) 
2 D e h i  ed study s t ream (briefly e plain methodology) HEc - I a n q l ~ 5 1 5  based on FIO~C/  

n o  I .  f I , a  Counk M~lhad'oiqo,e,. - - 
2. REASON FOR SEW HYDROLOGIC ANALYSIS G 

I a No existing analysis 
0 Improved data (see data  reuision on page 3) 

'I C] Changed physical conditions of watershed (ezplain) 

I 0 Alternative rnethodoiogy (justify why the reuised mode! is better than model w e d  in  ihe ejfectiue 71.5) I 
I C] Evaluation of proposed conditions (CLOMRs only) (explain) I 
l 

a Other fdn .exfhw a n a ( ~ 5 1  s or ~ ~ M ~ V S I S  belno 
J 

i~pdahcf +o re+lccJ 
e x ~ s t i ~ ~  co 

d nXt,ons! 

I I r a  computer p rogradmode l  was used in revising the hydrologic analysis, please provide a diskette with the input 
files [or the  lo-, 50-, 100 - a n d  500-year recurrence intervals. I 
On]:) lhe  100-year recurrence interval need be included for SFHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

a Approval of hydrologic analysis, inciuding the resultingpeak di harge va ue (s has een provided by the 
appropria,te local, state,  or Federdl Agency. (i.eee F~DCT/ &rl%01 h$r!A 2 Marl CLI P& 

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

FEMA Form 81-89B.AUG93 HydrolagicAndlysi5 Form Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage a rea  F1S (cfsl : Revised (cfs) : 

9./iaz ,?I,& 
? 

C- -L. 725- / cfs 
R ~ v e r  

Nole: When revised discharges are  not significantly diflerent than FIS discharges, FEMA may require a 
conIidence limits analysis on attachment D a1 a later date to complete the review. 

As is often the  case with revision requests, only a portion of a stream may actually be revised o r  be aifected by a 
revision. Therefore, lransition lo the unrevised portion is important to maintain the eontinuily o r  lhc sludy. N F l P  
regulations stipulale tha t  such a transition must be assured. What  is the transition from the proposed discharges to ihe 
e1Tec:ive discharges? I'lease explain how the lransition was made (attach separale sheer i f  nscesscry) 

hj: ~ X I ~ I M  c \ ~ c \ \ Y s I ! ~  ov u o ~ ~ . t e d  I ti- 
d A d 

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

Is the new hydrologic analysis being developed solely lo revise the flow values prcsenled in ihe F1Sii.r. no changed 
hydraulic conditions)? Yes a No 

Iryes,  does the 100-year water surface eievalion change by 1.0 foolor more? C] Yes C] No 

I'EMA does not normally revise YFTP maps solely due to insignificant flow changes where changes in 100-year water 
surcace elevation a re  less than 1.0 Tool. 

Hydrologi( Analysdr Form Form 3 Page 2 of  7 



5. HISTORICAL FLOODING INFORMATION 

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

1,ocation along flooding source: 

Maximum peak discharge: 

Second highest peak discharge: 

cfs 

cis 

I Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage la project site (along flooding sourcr or simiiar watershed; specify) 
N A  

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

. 
7. DATA REVISION 

Please use the following table to list all  the dara andlor paramcters aficcred by this request and idcntiiy thern :ts 
new data  (New) or a s  revising existing data (Revised). ( I f  necessary, altacn u separate sheet.) 

I Data Parameter  New Revised Data Source 

4 Data source can be From a Federal, State,  or local government agency, or From u private source. Some Slate and 
Local governments may have less strict  data requirements than Federal agencies, in which case the hydrologic 
data  may not be accepted by FEMA unless i t  isdemonstrated that Lhe data give a better estimate of the flood 
discharge. 

Attach documentation corroborating each data source (i.e., certified slaternrnt, report, Sibiioyruphical rejerence 10 
a published document). In the case ofa  published document or a government report, providing copiesof the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

C! Statistical Analysis of Gage Records (use Attachment A) 

Regional Regression Equations (use ALlachment B )  

a P~recipitation/Kunoff Model (use Allachment C) 

3 Other (specify; attach backup cornpuralions a n d  supporting data) 
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AlTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

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

FIS: Revised: 

1. Number of years ordata ................................ 
.a 

. . . . . . . . . . . . . .  . . . . ................... Systematic .. 
Historical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Homogeneous data ..................................... 17 Yes No Yes 0 No 

3. Data adjustments ...................................... 17 Yes q No O Y e s  O N o  

4. Number  of high outliers ................................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Low outliers 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Zeroevents 

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

8. Probability distribution used (justify 
s 

if log-Penrson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equations to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q y e s  N O  

If yes, specify method 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison of resulls with other analyses Yes 0 NO 

If yes, describe comparison 

'FEMA does not accept expected probability analyses for t h e  purpose ofreflecting flood hazard i:lformaLion in a 
FIS. 

I f  any  da ta  is not available, indicate by NIA. 

Attach analysis including plot o i  flood frequency curve. 
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AlTACHMENT C: PRECIPITATION/RUNOFF MODEL 

FIS: Revised 
I. Method or model used: ................................... h ' ~  -1 

Version: ............................................ Ver. 3 .0  
Date: ............................................... 02 AU6. 88 

2. Source of rainfall depth: ................................. A ~ O A A  Atlas 7 
3. Source of rainfall distribution: .. ............................ SCS TYPE E 
4. Rainfall duration: ....................................... 24 ~ ~ U Y S  

5. Areal adjustment to precipitation (%I: . . . . . . . . . . . . . . . . . . . . .  ~\d5 HYDRO-Q( 
6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  5- Gmph 
7. Loss rate method: ....................................... &reen - AMPT 

Source of soils information: ........................... 4c5 
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  Tmn e f  W~rirrn'cu~c - 

8. Channel routing method: ................... .. .... . . . . . .  id\lor~c*l ba% 
9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes No O Y e s  No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Baseflow considerations: Yes q No O Y c s  No 

If yes, explain how baseflow wasdetermined: I 

11. Snowmelteonsiderations: .................................. Yes 0 No 0 Yes a ?lo 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No a yes q xo I 
~ f y e s ,  explain how calibration was performed f , n M ~ u i d  d~scharc~es were compared 

wltt, is\srHAR6~ vs  RAINA AGE AZFA r u r \ / v q  an d enve\oocs 

? n p a r e J  bu t a  FI~J ControI b d r d  dC M a r i ~ o ~ a  Gun$/. 

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs iX[ No 
If yes, explain why 

NOTE: FEMA policy is to base floodingon exislingconditions. 
lfdala is not available, indicate by N/A. 

Atrach precipitaticinlrunoff model, hydrologic model schematic, curve number calcularions, time of concentration 
calculations, and supponing maps, delinearing the watershed boundary and drainage area divides. 
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AiTACHMENT D: CONFIDENCE UMiTS EVALUATION 

Stream: A - hl" Trloc~ records 

Seiect one location for Coniidence Limils Evaluation (describe location): i ---- . 
Discharges for selected location: 

I Exceedance Probability FIS Revised 

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

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

1 % (1 00-year) . . . . . . . . . . . . . . . . . . .  cfs c% 

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

1% (100-year) Flood Confidence Intervals 

90% Coniidence Interval: 5% limit cfs 

95% limit cis 

50% Coniidence Interval: 25% limit cr̂ s 

I 
75% limit cis 

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

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

A t ~ a c h  Coniidence Limits Analysis. a 
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Appendl< + 5.2 
I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 O.M.8.8urdenNa 3067-0148 '1 FEMA USE ONLY 1 

RlVERlNE HYDRAULIC ANALYSlS FORM I Exoireres luly 3 1. 1994 I 
IJUHLIC HUK1)EN DISCLOSURE NO'I'ICK I 

hlic reporting burden Tor this rorm is estimated to average 2.25 hours per response. The burden estirnale includes ihc 
me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 

completing and reviewing the rorm. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Colleclions Managemenl, Federal Emergency Management Agency, 500 C 
Street. S.W.. Washington, DC 20472: and to the Oflice of Management and Budget, Paperwork Reduction Project (3067- t 
Comniunily Name: >n~nccrpara c n o f  W;c&nbure~ - 
I'looding Source: Wash I? : C c m e b r \ /  V\ld4h 

101- (urn, fur rocn /&ding raunrl / 

Project NameAdenLifier: W;C ken  bur4 ADWS - i C L 3  89-77 
1. REACH TO BE REVISED 

I 
-- - - 

1)ownslream limit:  do 0. 174 
Upstrcam limit: S& +, in  6.124 

- 

2. EFFECTIVE FIS , 

/ Cj Studied by approximate methods I 
I Ilownstream limitofstudy s I 
I Upstream limit orstudy I + @ Studied by detailed methods 

I ,  . -- , 
Downstrcam limit of study C O , ) ~ / c r c , : r c  t,,l,'ibi /+;f,,,*:p 

Upstream limit oistudy - ~ # o # , ' o n  6.224 
1 3 Floodway delineated I 
I Downstream limit ofFloodway I 

Upstream liniitof Floodway I 
3. HYDRAULIC ANALYSIS - - 

W h v  s .hc flydraulic analysts di i feren~ irom that usca to develop the FIRM. :Cllrcn ull  c h i  uppiy,  

C! Not studied in FIS I 
rn Improved hydrologic datakanalysis. Explain: 

I rn Improved hydraulicanalysis. Explain: I 
3 Flood control structure. Explain: 

: Other. Explain: += 
I 

F E M A  Form 81-89C.AUG 33 Riverme Hyarauiic nnalyrnr iorm Form J Page 1 or 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

1"ull inpul and oulpul listings along wilh files on diskelle (ifawilable) for each o r the  models lisled below and 
summary  o r  the source of input parameters used in ihe models must be provided. The summary must include a 
comolele description of any changes made from model lo model (e.g. duplicate effecliue model lo corrected effectiue 
model). Only t h e  Duplicate Effective and the  Revised or Post-Project Conditions models must be submitted. See 
inslructions Tor direclionson when other models may be required. Only the 100-year flood profile is required for 
SVIiAs wilh a %one A designation. For areas  which do no1 have detailed floodihg, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

0 Duplicate Effective Model Natural Floodway 

Copies o f lhe  hydraulic analysis used in the effeclive FIS, referred to a s  the 
cffective models (lo-,  50-, loo-, a n d  500-year mulli-profile runs a n d  the 
,/loodway run) must  be obtained and lhen reproduced on Lhe requestor's 
equipment lo produce the duulicate effective model. 'This is required to 
assure  that  lhe  effective model input data has been lransferred correctly to 
ihe  requestor's equipment and to a s s u r e  tha t  the revised da ta  will be 
in tegrated into the efrective da ta  to provide a continuous FIS model 
upstream and downstream of the revised reach. 

0 Corrected Effective Model Natural Floodway 

T h e  corrected efTective model is the model that  corrects any errors that  0 a 
occur in the duolicale effective model, adds any additional cross seelions to s 

the dunlieale cffcctive model, or incorporates more deliailed lopographic 
inIormaiion ihan lha t  used in h e  currenlly eITeciive model. The correcled 
cifective model must reflect any man-made physical changes since the 
date  of the effective model. An error could be a technical error  in rhc 
modeling procedures, or any construction in the floodplain thal  occurrcd 
prior Lo ihe daLe of ihe effective model but was not incorporated inlo the 
r.rfectivc modcl. 

a Exisling or Pro-Projecl Conditions Model 

The  duoiicalc cffectivc o r  corrected modcl is modificd lo pruducc lhc  
axistine or ore-oroiec~ conditions model to reflect any modificalions Lhat 
have occurred within lhe floodplain since the date of the effective model bul 
prior lo ihe  construction of the project for which ihe  revision is being 
requested. If no modilicalion has occurred since the dale or the cffeclive 
model, lhon this modcl would be identical to the corrected cfrcclive or 
d u ~ l i c a l e  eKectivu modal. 

Revised or. 1'031-l'rojecl Condilions Model 

Natural  Floodway 

a a 

Natural Floodway 
n n u u 

The  existine or ore-proiect conditions model (or duplicafe effective ur 
corrected effectiue model, as appropriate) is revised to reflect revised or post- 
project condilions. This model must incorporale any physical changes lo 
the floodplain since the effective model was produced a s  well a s  the effecLs 
of the pro,ject. When the request is ror proposed project this model should 
reflect proposed conditions. 

Other: Please a t tach a s h e e l  descr ibing a l l  o t h e r  models o r  Natural  Floodway 
calculalionv submilled. a €3 

\I h / e ~  block/ (i?mposcd E F e c f i v e  Model, 

Rlverine Hydraulic nnalysa, Form holm4 Page 2 01 b 



4. MODEL PARAMETERS (from model used to revise 100-year watersurface elevation) 

Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510 C& 3lPJ q- S 

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q&? S. cb 0 6 8  C/S 

100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (?\rP. a s  ' 7 3 S /  C f S  

500-year - - .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attach diagram showing changes in I OO-year discharge 

Explain how the starting water surface elevations were determined S f a r  410s wa&r 
d 

surface  e 1s v a  A d d  de+erm,Ad  b y  fhe  s / o ~ e -  ~ r e o  me+boc/.  

. . . . . . . .  Give ranqc of rriction loss coeficients (Manning's ",V") Channel 0.0 2- 0. OG 

Overbanks . . . . . .  0.060 N 0.0 7 0  

If friction loss coeficients are different anywhere along the revised reach From those used to develop ihe IJIRM, 
give location, value used in the efikctive FIS, and revised values and an explanatian as lo how the revised valucs 
were determined. 

Location - FIS Revised 

1)escribe how the cross section geometry data were determined (e.:., field survey, lopographic map, taken from 
previous sludy) and list cross sections Lhat were added. 

Riverme Hydtaulic Andlyra, Fonm forn? a Page 3 of 5 



4. MODEL PARAMETERS (Cont'd) 

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

I All reach /enq/Xs ,,,s,rec/ $om f l ~ c d p l a r h  

w o r k  maps, 

5. RESULTS (from modelused lo revise 100-year water surface elevations) 

1. Do the  results indicate: 

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

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes @ No 
, . 

c. Cr r l~ca l  depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m y e s  YO 

d. Other uniaue situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

.ZJ y e s ,  srec"c/ j r o b l e m ;  '"P or+  . fi . + h c 4 e d ,  
l fycs  to a of hc above, attach a n  ex anallon that  discusscs the sltuallon and h:w il is prcscnlcd on the 
profiles, labics, and maps. 

What  is the maximum change in energy gradient between cioss-sections? . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speciry IocaLion 

W h a l  is the distance between Lhe cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify locntion 

What i s  t h e  maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I'loodway delerminalion 

a.Whal is the maximum surcharge allowed by the communily o r  Stale? . . . . . . . . .  
b. What  is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . .  

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

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

I .  0 roo 1 

6. 0 foot 

N/A 
a 4 2 ips 

.- 0. 9 J 2  

d. Are there any  negedtive surcharge values a t  any cross-section Yes @ No 

Ifyes,  Lhe floodway may nced to widen. If it is not widened, please explain and i n d i c ~ ~ e  the maximum ne:dlive 
surcharge. 
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5. RESULTS (Cont'd) 

I 

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

If Yes, explain: . 

17, 
Do 100-year water surpace elevations i n c r u s e  a t  any location? , . . . . . . . . , , . . . . . . . , . . . . Yes No I 
l fyes ,  please attach a list o i t h e  locations where the increases occur, sLate whether o r  not the increases a r e  located 
on the  requestor's property, and provide an explanation of the reason Tor ihe increases. 

I Please  a t t ach  a cornpieled comparison Lable enlitled: Water Surrace Elevation Check (See page 6) l 
a 6. REVISED FIRM/FBFM AND FLOOD PROFILES 

A T h c  revised water surface elevations tie into those computed by the effective FIS Model ( l o - ,  50-, 100-, a n d  500- 

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

project a t  cross section within reel. 

13. 'The revised floodway elevations tic into those computed by the eiTective FIS model, dowstream of the project a t  

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

within reel. 

C. Attach profiles, a t  the same vertiml and horizontal scale a s  the protiles in the effective [>IS report. showing 
s t ream bcd and profilcs of all floods studied (without encroachment). Also, label dl1 cross sections, road crossings 
(including low chord and lop-of-road data) ,  culverts, tributaries, corporate limits, and study limits. If channel 
distance h a s  changed, the stationing should be revised for all profile sheets. 

I I). Attach a Flondway Data Table showing data for each cross section listcd in the published i.'loodwuy Outa Table  in I 

Rtverlne Hydraulic Analyr~r Form Form d Page 5 of 6 



1~l.IOO.year (natura1)Water Surface Elevation 2-Enrroachmenl (Iloodway) Water Surface Elevalion 3-Surchargevalue I 
Include all rrorr rectiot~s in the models between lie-in point,. Any interpolated values should be indicated in parentheres. Pase 6 of 6 - 

Sheet of 
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* HEC-2 WATER SURFACE PROFILES " 
* * 

.6.2;  May 1 9 9 1  * 

R U N  DATE 2 lAUG92 T I M E  0 9 : 0 9 : 3 8  

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 

X X X  X X 
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X X X  X X X 
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THIS RUN EXECUTED 21AUG92 09:09:38 
..................................... 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
*X****.***********t**********"**""""** 

T1 WICKENBURG ADMS - CONTRACT FCDMC 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN LOO JN 1197-02 
T3 UASH Q: ( WQIC.0) 

J1 ICHECK I N Q  NlNV lDlR STRT METRIC HVlNS Q USEL FQ 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

NC .045 .045 .035 .I .3 
HASSAYAMPA RIVER FIS CROSS SECTION 49.80 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE UITH WASH Q, A UEST TRIBUTARY 
NON COINCIDENT WITH 100-YEAR DISCHARGE I N  HASSAYAMPA 

X1 49.80 30 2417.1 2683.5 350.0 480.0 500.0 
GR 2038.4 1000.0 2038.4 1027.8 2033.5 1046.6 2022.8 1123.6 ' 2025.0 
GR 2019.2 1221.9 2012.8 1276.8 2012.8 1314.3 2006.1 1354.6 2005.1 
GR 2003.0 1505.3 2002.3 1543.5 1994.3 1597.0 1995.0 1800.7 1992.4 
GR 1995.9 1839.5 1995.6 2125.4 1992.0 2143.5 1993.4 2299.1 1996.3 
GR 1996.6 2384.4 1993.3 2417.1 1993.2 2559.7 1991.7 2568.9 1991.5 
GR 1991.5 2683.5 2016.3 2799.2 2020.9 3012.6 2020.9 3045.0 2031.9 

NC 0.070 0.070 0.015 .5 .6 
ET 7.1 9.1 828.0 1081.0 970.0 

THE POINT OF INTERSECTION OF THE THALUEG WITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, UNLESS 
OTHERUISE NOTED. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE CWPUTED 
WSEL AND THE TOPOGRAPHY. 
FIRST CROSS SECTION OF UASH Q 

DOWNSTREAM SECTION OF (2) 54 I N C H  CONCRETE PIPES WITH HEADUALL 
EAST SIDE OF THE ATCHISON-TOPEKA & SANTA FE RAILROAD CROSSING 

0.058 d I 0  

28 993.5 1006.5 420 20 306 
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NC 0.060 0.060 0.015 .5 .6 
SC 2.015 .1 3.0 0 4.5 0 32.5 

ET 7.1 9.1 730 
UPSTREAM SECTION OF (2) 54 INCH CONCRETE PIPES W I T H  HEADWALL 
WEST SIDE OF THE ATCHISON-TOPEKA & SANTA FE RIALROAD CROSSING 
FROM CROSS SECTION 0.066 TO 0.276 WASH Q FLOWS ALONG THE 
SOUTH BOUNDARY OF THE WICKENBURG WASTEWATER TREATMENT PLANT. 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE CDMPUTED 
WSEL AN0 THE TOPOGRAPHY. 

X I  0.064 70 993.5 1006.5 32.5 32.5 32.5 
X2 0 0 2 2008.9 2013.6 0 0 
X3 10 
BT -9 730.0 2014.0 818 2013.8 
BT 1000 2013.3 1060 2013.3 
BT 1140 2013.3 1 190 2013.3 
CR 2014.0 T30 2009.8 733.4 2009.6 736.8 2009.4 
GR 2008.9 747.1 2008.7 750.5 2008.5 754 2008.3 
GR 2007.9 76A.2 2007.7 767.6 2007.5 771 2007.3 
GR 2006.8 781.3 2006.6 784.7 2006.4 788.2 2006.2 
GR 2005.9 805.6 2005.8 816.3 2005.7 819.8 2005.6 
GR 2005.3 851.7 2005.3 858.8 2005.2 862.3 2005.1 * 2005.2 894.1 2005.2 897.7 2005.3 901.2 2005.4 

2005.7 932.9 2005.8 936.5 2005.8 947.1 2005.8 
GR 2005.8 978.8 2005.8 985.9 2004.4 993.5 2004.4 
GR 2004.4 1004.25 2004.4 1006.5 2006 1010 2006.3 
GR 2007 1020 2007.3 1023.3 2007.7 1026.7 2008 
GR 2008.7 1036.7 2009 1040 2009.3 1043.3 2009.7 
GR 2010.3 1053.3 2010.7 1056.7 201 1 1060 2011.3 
CR 2013.3 1080.3 2013.3 1140.0 2013.3 1190 2013.3 
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2 457 457 
9.1 

WEST END OF THE UICKENBURG UASTEUATER TREATMENT PLANT. 

0.276 60 990.0 1005.0 700.0 400 

2040 680 2039.3 683.3 2038.7 686.7 
2037.8 712.3 2037.8 716 2037.7 719.7 
2037.4 753.1 2037.3 764.2 2037.3 775.3 

2037 801.3 2036.9 812.5 2036.9 823.8 
2036.7 842.5 2036.6 853.8 2036.6 865 
2036.3 898.8 2036.3 906.3 2036.2 910 

2036 940 2035.6 944 2035.2 948 

2034 960 2033.3 963.3 2032.7 966.7 
2029.5 978.8 2029 982.5 2028.5 986.3 

2030 1010 2030.7 1013.3 2031.3 1016.7 
2033.3 1026.7 2034 1030 2034.8 1033.8 

2037 1045 2037.8 1048.8 2038.5 1052.5 
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1021 

940.8 
954.2 

969 
989.2 

1006.7 
1026.7 
1042.7 
1049.6 
1057.7 
1064.6 

1026 

973.6 
978.2 
982.7 
987.3 
994.5 

1009.8 
1026.8 
1031.4 
1035.9 
1040.4 

1045 
1049.4 
1053.8 
1058.2 

1012 

905.9 
913.3 
920.7 
928.2 
935.6 
951.8 

977 
985.7 
994.3 

1008.6 
1015.7 

1023 
1030.5 

1038 
1045.5 
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PT 2 108 
ET 

LIMITS OF DETAI 

X I  1.102 61 
GR 2210 960 
GR 2206.1 963.8 
GR 2202.3 967.7 
GR 2198.5 971.5 
GR 2194.6 975.4 
GR 2190.8 979.2 
GR 2186.9 983.1 
GR 2183.1 986.9 
GR 2179.4 993.1 
GR 2179.4 1010.5 

9.1 
995.8 

2169.2 
2165 

2160.8 
2156.7 
2152.5 
2146.7 
2139.8 
2141.3 
2145.4 
2149.6 
2152.2 

2155 
2157.8 

I77 
0.045 

9.1 
995.9 

2169.7 
2168.2 
2166.7 
2165.1 
2163.6 
2162.1 
2160.6 
2159.1 
2158.5 
2159.9 
2161.4 

2163 
2164.6 

108 
9.1 

[LED STUDY 

996.2 
2209.2 
2205.4 
2201.5 
2197.7 
2193.9 

2190 
2186.1 
2182.3 
2178.8 

2180 
2183.7 
2187.4 



SECNO DEPTH CUSEL CRlUS 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 - I O C  ICONT CORAR TOPUID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .TO0 CEHV- .300 

"SECNO 49.800 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER FIS CROSS SECTION 49.80 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE UlTH WASH Q, A UEST TRIBUTARY 

NON COINCIDENT W I T H  IOO-YEAR DISCHARGE IN HASSAYAMPA 
49.800 1.79 1993.29 1992.48 1994.00 1993.34 .06 .OO .OO 1993.30 
584.0 133.0 438.9 12.1 101.3 213.0 7.5 .O .O 1991.50 

.OO 1.31 2.06 1.63 .045 .035 .045 .OOO 1991.50 1810.38 

.002907 350. 500. 480. 0 18 6 .OO 418.47' 2691.84 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 828.0 1081.0 TYPE= 1 TARGET= 253.000 

THE POINT OF INTERSECTION OF THE THALUEG WITH A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, UNLESS 

OTHERWISE NOTED. 

ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COHPUTEO 

USEL AND THE TOPOGRAPHY. 

FIRST CROSS SECTION OF WASH Q 

DOUNSTREAH SECTION OF (2) 54 INCH CONCRETE PIPES UlTH HEADUALL 

EAST SIDE OF THE ATCHISON-TOPEKA & SANTA FE RAILROAD CROSSING 

.058 4.22 2008.52 2008.52 .OO 2009.27 .75 .48 .42 2004.30 
584.0 81.0 438.6 64.4 132.0 54.8 84.9 2.1 2.5 2004.30 

.01 .61 8.00 .76 .070 .015 .070 .OOO 2004.30 828.95 

.000958 420. 306. 20. 0 24 0 .OO 252.05 1081.00 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
2 .015 .10 3.00 .OO 4.50 .OO 32.50 1 2 2004.40 2004.30 

CHART 1 - CONCRETE PIPE CULVERT; NO BEVELED RING ENTRANCE 
SCALE 2 - GROOVE END ENTRANCE UlTH HEADUALL 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
"SECNO .064 
5155, 20 TRIALS OF QWElR NOT ENWGH; POSSIBLY INVALID 
FINAL QWElR + QCULV = 648. DOES NOT EQUAL ACTUAL P = 584. 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW. EG = 2013.69 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 14.22 

SPECIAL CULVERT 

EGlC EGOC ~4 QWEIR QCULV VCH ACULV ELTRD UEIRLN 
2017.57 2010.24 4.42 193. 455. .953 31.8 2013.60 351. 

3470 ENCROACHMENT STATIONS= 730.0 1080.3 TYPE= 1 TARGET;. 350.300 
UPSTREAM SECTION OF (2 )  54 INCH CONCRETE PIPES UITH HEADWALL 
WEST SIDE OF THE ATCHISON-TOPEKA & SANTA FE RIALROAD CROSSING 
FROM CROSS SECTION 0.066 TO 0.276 UASH Q FLWS ALONG THE 
SWTH BOUNDARY OF THE UICKENBURG UASTEWATER TREATMENT PLANT. 
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. 

.064 9.28 2013.68 .DO .OO 2013.69 .OO 4.42 .OO 2004.40 
584.0 416.7 115.0 52.2 1980.3 120.7 320.9 3.1 2.7 2004.40 

.04 .21 .95 .16 .060 .015 .060 .OOO 2004.40 730.25 
.000005 33. 33. 33. 0 0 0 .OO 350.04 1080.30 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .48 



SECNO DEPTH CWSEL CRIWS WSELK EG 0 .  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 TOPWIO ENOST 

3470 ENCROACHMENT STATIONS. 701.0 1030.0 TYPE= 1 TARGET= 329.000 
.089 7.88 2013.68 2008.17 .OO 2013.69 .OO .OO .OO 2006.70 

584.0 493.0 75.8 15.2 1584.8 135.5 63.8 9.6 3.8 2008.00 
.I5 .31 .56 .24 .070 .045 .070 .OOO 2005.80 701.58 

.000021 134. 134. 147. 2 14 0 .OO 327.63 1029.21 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .46 

3470 ENCROACHMENT STATIONS= 666.0 1029.0 TYPE= 1 TARGET. 363.000 
.I29 5.19 2013.69 2010.69 .OO 2013.69 .OO .01 .OO 2009.10 

570.0 457.2 82.1 30.7 997.3 88.7 65.4 16.3 5.U: 2009.00 
.25 .46 .93 .47 .070 .045 .070 .OOO 2008.50 667.23 

.On0095 200. 210. 190. 0 14 0 .OO 360.49 1027.73 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.203 3.14 2022.14 2022.14 .OO 2023.19 1.06 . I 1  .32 2020.00 
496.0 15.5 452.9 27.6 5.7 52.7 11.4 21.9 7.2 2020.00 

.27 2.72 8.59 2.42 .060 .035 .070 .OOO 2019.00 984.66 
.011321 400. 390. 390. 0 14 0 .OO 35.68 1020.34 

'SECNO .276 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

WEST END OF THE WICKENBURG WASTEWATER TREATMENT PLANT. 
.276 2.55 2030.55 2030.55 .OO 2031.52 .97 5.01 .01 2028.00 

457.0 92.5 340.2 24.3 23.6 38.3 8.5 22.7 7.6 2028.00 
.28 3.92 8.88 2.86 .060 .035 .070 .OOO 2028.00 973.62 

,012537 700. 384. 400. 0 15 0 .OO 38.99 1012.61 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

9  LOB PCH 4ROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANCED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 919.0 1026.0 TYPE= 1 TARGET= 107.000 

.338 1.16 2039.36 2039.36 .OO 2039.76 .41 6.06 .06 2038.20 

374.0 197.5 150.9 25.6 51.9 22.6 9.4 23.2 8.1 2038.40 

.30 3.80 6.67 2.73 .070 .045 .070 .OOO 2038.20 919.00 

.034639 318. 328. 350. 0 14 0 .OO 106.93 1025.93 

CCHV- .300 CEHV= .500 6 

*SECNO ,384 
.384 1.01 2048.01 2047.89 .OO 2048.28 .27 8.48 .04 2047.00 

374.0 257.7 116.1 .2 68.6 23.3 .2 23.7 8.8 2047.90 
.32 3.76 4.99 .65 .070 .045 .070 .DO0 2047.00 904.86 

.035311 240. 245. 260. 4 15 0 .OO 120.29 1025.14 

'SECNO .474 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

.474 2.33 2060.33 2060.33 .OO 2061.01 .67 11.44 .20 2058.80 
374.0 62.5 285.4 26.1 20.0 38.9 8.5 24.5 9.6 2058.80 

.34 3.13 7.34 3.09 .070 .045 .070 .OOO 2058.00 964.67 
.020490 365. 486. 455. 0 20 0 .OO 50.67 1015.33 

CCHV- .I00 CEHV= .300 
*SECNO .527 
7185 MINIHUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.527 1.35 2068.35 2068.35 .OO 2068.75 .40 6.11 .03 2067.30 
346.0 45.9 209.8 90.3 15.9 34.4 31.8 24.9 10.0 2067.30 

.35 2.88 6.10 2.84 .070 .045 .070 .OOO 2067.00 968.09 
.026993 247. 267. 258. 0 14 0 .OO 100.65 1068.74 
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SECNO DEPTH CUSEL CRIUS USELK 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 ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

CCHV= .I00 CEHV= .300 
"SECNO .658 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.658 1.57 2088.07 2088.07 .OO 2088.52 .45 6.53 .O1 2087.40 
238.0 3.5 190.7 43.9 2.1 32.3 19.1 25.9 11.1 2087.00 

.39 1.66 5.91 2.29 .070 .040 .070 .OD0 2086.50 984.63 
.019087 290. 322. 325. 0 11 0 .OO 65.84 1050.47 

6 

*SECNO .719 
7185 MINIMUM SPECIFIC ENERGY 

@l C;;;CAL DEPTH ASSUMED 
1.87 2100.47 2100.47 .OO 2101.10 .62 5.91 .05 2099.40 

238.0 19.4 211.4 7.2 7.9 31.7 3.1 26.2 11.4 2099.40 
.40 2.47 6.67 2.35 .070 .040 .070 ,000 2098.60 974.53 

.Ole673 180. 320. 320. 0 11 0 .OO 35.95 1010.47 

"SECNO .749 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.749 2.28 2107.48 2107.48 .OO 2108.15 .67 2.74 .01 2105.80 
238.0 29.0 177.3 31.7 10.3 23.9 11.3 26.4 11.5 2105.80 

.41 2.82 7.41 2.81 .070 .040 .070 .OOO 2105.20 982.67 
.016121 142. 160. 162. 0 11 0 .OO 37.47 1020.14 

*SECNO .784 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.784 2.29 2110.29 2110.29 .OO 2110.94 .65 2.71 .OO 2108.90 
238.0 12.1 189.3 36.6 4.7 26.5 13.6 26.5 11.7 2108.80 

.42 2.54 7.13 2.69 .070 .040 .070 .OOO 2108.00 989.71 
.016338 167. 167. 169. 0 5 0 .OO 35.94 1025.65 
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SECNO DEPTH CUSEL CRlUS USELK 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 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

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

.a45 1.95 2121.05 2121.05 .OO 2121.80 .75 6.01 .03 2119.90 
207.0 5.8 195.4 5.8 2.1 27.4 2.1 26.8 11.9 2119.90 

.43 2.76 7.13 2.76 .070 .040 .070 .OOO 2119.10 988.95 
.019910 294. 338. 339. 0 15 0 .OO 22.11 1011.05 

*SECNO .934 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.934 2.32 2141.32 2141.32 .OO 2142.19 .88 8.85 .04 2139.80 
207.0 4.5 191.5 11.0 1.5 24.7 3.8 27.2 12.1 2139.80 

.45 2.91 7.77 2.85 .070 .040 ,070 .OOO 2139.00 994.38 
.Dl7979 458. 470. 430. 0 11 0 .OO 18.1~V 1012.54 

3720 CRITICAL DEPTH ASSUMED 
1.004 2.12 2160.32 2160.32 .OO 2160.97 .65 7.16 .02 2158.80 
177.0 16.9 134.2 25.9 5.5 18.6 8.4 27.4 12.3 2158.80 

.47 3.05 7.20 3.09 .070 .045 .070 .OOO 2158.20 989.36 
.021286 365. 369. 372. 0 11 0 .OO 26.60 1015.96 

*SECNO 1.102 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

LIMITS OF DETAILED STUDY 
1.102 1.80 2179.90 2179.90 .OO 2180.42 .52 11.14 .01 2178.80 
108.0 7.4 89.7 10.9 3.1 14.3 4.5 27.7 12.6 2178.80 

.49 2.39 6.28 2.40 .070 .045 .070 .OOO 2178.10 990.52 
.022189 500. 519. 500. 0 15 0 .OO 23.71 1014.24 
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C) FLWOUAY DETERMINATION 

7 3  MASH Q: 

J1 ICHECK INQ N l N V  l D l R  STRT METRIC HVINS Q USEL FQ 

0 3 0 0 0 . 0 0 2 9 3  0 0 0 1994.0 0 

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

2 0 - 1 0 0 0 - 1 0 0 0 
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SECNO DEPTH CUSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOW 

HASSAYAMPA RIVER FIS CROSS SECTION 49.80 (CBA 1988, NO DATUM CHANGE) 

CONFLUENCE UlTH WASH Q, A WEST TRIBUTARY 

NON COINCIDENT WITH 100-YEAR DISCHARGE I N  HASSAYAMPA 

49.800 1.79 1993.29 1992.48 1994.00 1993.34 .06 .OO .OO 1993.30 

584.0 133.0 438.9 12.1 101.3 213.0 7.5 .O .O 1991.50 

.OO 1.31 2.06 1.63 .045 .035 ,045 .OOO 1991.50 1810.38 

.002907 350. 500. 480. 0 18 6 .OO 418.47' 2691.84 

3301 HV CHANGE0 MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 970.0 1081.0 TYPE- 1 TARGET- 111.000 

THE POINT OF INTERSECTION OF THE THALWEG W I T H  A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, UNLESS 

OTHERWISE NOTED. 

ET-DATA USED TO SET LIMITS O f  EFFECTIVE FLOV AREA AT CURRENT 

SECTION: THEREFORE, FLOOOPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AN0 THE TOPOGRAPHY. 

FIRST CROSS SECTION OF WASH Q 

DOWNSTREAM SECTION OF (2) 54 I N C H  CONCRETE PIPES WITH HEAOWALL 

EAST SIDE OF THE ATCHISON-TOPEKA 8 SANTA FE RAILROAD CROSSING 

.058 4.14 2008.44 2008.44 2008.52 2009.53 1.09 .56 .62 2004.30 

584.0 25.2 491.7 67.1 29.5 53.8 79.2 1.6 1.8 2004.30 

.01 .86 9.13 .85 .070 .015 .070 .ODD 2004.30 970.00 

.001278 420. 306. 20. 0 24 0 .OO 111.00 1081.00 
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SECNO DEPTH CWSEL CRIWS USELK 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 IDC ICONT CORAR TOPUID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
2 .015 .10 3.00 .OO 4.50 .OO 32.50 1 2 2004.40 2004.30 

CHART 1 - CONCRETE PIPE CULVERT; NO BEVELED RING ENTRANCE 
SCALE 2 - GROOVE END ENTRANCE WlTH HEAOWALL 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
*SECNO .064 
5155, 20 TRIALS OF W E I R  NOT ENWGH; POSSIBLY INVALID 
FINAL QUEIR + QCULV = 592. DOES NOT EQUAL ACTUAL Q = 584. 

SPECIAL CULVERT INLET CONTROL + WEIR FLW, EG = 2013.62 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.50 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
2017.57 2010.24 4.09 140. 452. 3.428 31.8 2013.60 333. 

3470 ENCROACHMENT STATIONS= 970.0 . 1080.3 TYPE= 1 TARGET= 110.300 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2013.60 ELREA- 2013.30 

UPSTREAM SECTION OF (2) 54 INCH CONCRETE PIPES WlTH HEAOWALL 
WEST SIDE OF THE ATCHISON-TOPEKA & SANTA FE RIALROAD CROSSING 
FRW CROSS SECTION 0.066 TO 0.276 UASH Q FLWS ALWG THE 
SWTH BWNOARY OF THE UICKENBURG WASTEWATER TREATMENT PLANT. 
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. 

.064 9.09 2013.49 .OO 2013.68 2013.62 .13 4.09 .OO 2004.40 
584.0 .O 405.1 178.9 .O 118.2 306.5 1.8 1.9 2004.40 

.O1 .OO 3.43 .58 .OD0 .015 .060 .OD0 2004.40 993.50 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOB ACH AROB VOL T WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENOST 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = .35 

3470 ENCROACHMENT STATIONS. 975.0 1030.0 TYPE= 1 TARGET= 55.000 
.089 7.76 2013.56 2009.22 2013.68 2013.64 .09 .02 .OO 2006.70 

584.0 140.1 371.2 72.7 97.3 133.1 61.3 3.0 2.1 2008.00 
.03 1.44 2.79 1.18 .070 .045 .070 .OOO 2005.80 975.00 

.000523 134. 134. 147. 2 22 0 .OO 53.89 1028.89 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66 

1 

3470 ENCROACHMENT STATIONS. 962.0 1029.0 TYPE= 1 TARGET= 67.000 
.129 5.20 2013.70 2011.04 2013.69 2013.80 .10 .15 .OO 2009.10 

570.0 179.0 284.4 106.6 102.1 88.9 65.6 4.2 2.4 2009.00 

a.001; : :  
1.75 3.20 1.62 .070 .045 .070 .OOO 2008.50 962.00 
200. 210. 190. 2 17 0 .OO 65.75 1027.75 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 984.0 1021.0 TYPE- 1 TARGET= 37.000 
.203 3.13 2022.13 2022.13 2022.14 2023.19 1.06 .95 .29 2020.00 

496.0 15.5 453.0 27.5 5.7 52.7 11.4 5.7 2.9 2020.00 
.07 2.72 8.60 2.42 .060 .035 .070 .OOO 2019.00 984.67 

.011362 400. 390. 390. 0 14 0 .OO 35.67 1020.33 

*SECNO .276 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1013.0 TYPE= 1 TARGET- 40.000 
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@ .276 
WEST EN0 OF THE WICKENBURG UASTEUATER TREATMENT PLANT. 

2.56 2030.56 2030.56 2030.55 2031.52 .96 5.00 .01 2028.00 
457.0 92.7 340.0 24.3 23.7 38.4 8.5 6.4 3.3 2028.00 

.08 3.91 8.86 2.85 .060 .035 .070 .OOO 2028.00 973.60 
.012447 700. 384. 400. 0 15 0 .OO 39.03 1012.63 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 919.0 1026.0 TYPE= 1 TARGET= 107.000 
.338 1.16 2039.36 2039.36 2039.36 2039.76 .41 6.04 .06 2038.20 

374.0 197.5 150.9 25.6 51.9 22.6 9.4 7.0 3.8 2038.40 
. I0  3.81 6.68 2.73 .070 .045 .070 .OOO 2038.20 919.00 

.034729 318. 328. 350. 0 14 0 .OO 106.92 1025.92 

0 ENCROACHMENT STATIONS= 
.384 

904.0 1026.0 TYPE= 1 TARGET= 122.000 
1.01 2048.01 2047.90 2048.01 2048.28 .27 8.48 .04 2047.00 

374.0 257.7 116.1 .2 68.7 23.3 .2 7.5 4.5 2047.90 
.12 3.75 4.98 .65 .070 .045 ,070 .OOO 2047.00 904.85 

.035242 240. 245. 260. 4 15 0 .OO 120.29 1025.15 

*SECNO .474 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 964.0. 1016.0 TYPE= 1 TARGET= 52.000 
.474 2.34 2060.34 2060.34 2060.33 2061.01 .67 11.31 .20 2058.80 

374.0 62.8 284.9 26.2 20.1 39.0 8.5 8.3 5.3 2058.80 
. I4 3.12 7.30 3.07 .070 .045 .070 .OOO 2058.00 964.66 

.020140 365. 486. 455. 0 17 0 .OO 50.68 1015.34 

CCHV= .I00 CEHV= .300 
*SECNO .527 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1069.0 TYPE= 1 TARGET- 101.000 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH PRDB 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= 965.0 1022.0 TYPE= 1 TARGET- 57.000 
.599 1.32 2077.32 2077.27 2077.32 2077.73 .41 8.98 .OO 2076.20 

238.0 62.6 168.3 7.2 21.9 28.8 3.0 9.3 6.3 2076.20 

.17 2.86 5.84 2.43 .070 .045 .070 .OOO 2076.00 965.97 
.022101 435. 371. 218. 3 11 0 .OO 55.68 1021.65 

CCHV= .I00 CEHV. .300 
*SECNO .658 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

0 ENCROACHMENT STATIONS= 984.0 1051.0 TYPE= 1 TARGET= 67.000 

*SECNO .719 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 974.0 1011.0 TYPE= 1 TARGET= 37.000 
.719 1.87 2100.47 2100.47 2100.47 2101.10 .62 5.89 .05 2099.40 

238.0 19.4 211.4 7.2 7.9 31.7 3.1 10.0 7.1 2099.40 

.20 2.47 6.66 2.35 .070 .040 .070 .OOO 2098.60 974.53 
,018662 180. 320. 320. 0 11 0 .OO 35.95 1010.47 

*SECNO .749 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 982.0 1021.0 TYPE= 1 TARGET= 39.000 
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SECNO DEPTH CUSEL CRlUS USELK EG HV 
PLOB PCH PROB ALOE ACH AROB 

TIME VLOS VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 1 CONT 

*SECNO .784 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 989.0 1026.0 TYPE' 1 TARGET= 
.784 2.29 2110.29 2110.29 2110.29 2110.94 .65 

238.0 12.1 189.4 36.5 4.7 26.5 13.6 
.22 2.55 7.14 2.69 .070 .040 .070 

.016423 167. 167. 169. 0 5 0 

7185 MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUME0 

~- 
3470 ENCROACHMENT STATIONS= 988.0 1012.0 TYPE- I TARGET= 

*SECNO .934 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 994.0 1013.0 TYPE" 1 TARGET= 
.934 2.32 2141.32 2141.32 2141.32 2142.19 .88 

207.0 4.5 191.5 11.0 1.5 24.6 3.8 
.25 2.91 7.77 2.86 .070 .040 .070 

.018035 458. 470. 430. 0 11 0 

HL OLOSS L-BANK ELEV 

VOL TUA R-BANK ELEV 
UTN ELMIN SSTA 
CORAR TOPUID ENDST 

CCHV= .I00 CEHV= .300 
*SECNO 1.004 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



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

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 989.0 1016.0 TYPE= 1 TARGET= 27.000 
1.004 2.12 2160.32 2160.32 2160.32 2160.97 .64 7.16 .02 2158.80 
177.0 16.9 134.1 26.0 5.5 18.6 8.4 11.2 8.0 2158.80 

.27 3.04 7.19 3.09 .070 .045 .070 .OOO 2158.20 989.36 
.021218 365. 369. 372. 0 11 0 .OO 26.60 1015.96 

*SECNO 1.102 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 990.0 1015.0 TYPE= 1 TARGET= 25 .OOO 
LIMITS OF DETAILED STUDY 

1.102 1.81 2179.91 2179.91 2179.90 2180.42 .51 10.96 .O1 2178.80 
108.0 7.6 89.4 11.0 3.2 14.4 4.6 11.5 8.Y 2178.80 

.29 2.36 6.20 2.38 .070 .045 .070 .OOO 2178.10 990.45 
.021367 500. 519. 500. 0 12 0 .OO 23.89 1014.34 
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T H I S  RUN EXECUTED 21AUG92 09:09:50 
..................................... 

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 l S l  

WASH Q: 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRlUS EG 10*KS VCH AREA .OlK 
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XLCH ELTRD ELLC ELMIN CVSEL 

2077.32 
2077.32 

2088.07 
2088.08 

2100.47 
2100.47 

2107.48 
2107.48 

2110.29 
2110.29 

2121.05 
2121.06 

2141.32 
2141.32 

2160.32 
2160.32 

2179.90 
2179.91 

VCH AREA 
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SUMMARY PRINTOUT TABLE 1 5 0  

SECNO P CUSEL DlFWSP TOPVID XLCH 



0 SECNO 
a CUSEL DIFUSP Dl FUSX Dl FKUS TOPUID XLCH 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

PAGE 2 6  

CAUTION SECNO= . 0 5 8  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 0 5 8  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= . 0 5 8  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . 0 5 8  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

UARNING SECNO= . 0 6 4  PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNlNG SECNO- . 0 6 4  PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO= .089 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO= .089  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= . I 2 9  PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO= . I 2 9  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

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

CAUTION SECNO- ,203  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 2 0 3  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .203 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 2 7 6  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.r T l O N  SECNO= . 2 7 6  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
TION SECNO= 276 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .276 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 3 3 8  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 338  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

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

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

CAUTION SECNO- .474 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 4 7 4  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- .474 PROFILE= 2 . C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= .474  PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 5 2 7  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 5 2 7  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- . 5 2 7  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 5 2 7  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .658 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .658  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- . 6 5 8  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- . 6 5 8  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .719 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

T l O N  SECNO= :719 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

I O N  SECNO= .719 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

.719 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .749 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- .749 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 



TlON SECNO- . 7 4 9  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

. 7 4 9  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .784 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .784 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .784  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .7% PROFILE= 2 MINIMUM SPECIFIC ENERGY 

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

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

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

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

CAUTION SECNO= .934  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .934  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 9 3 4  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 9 3 4  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .004  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .004  PROFILE- 1 MlNlMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 1 .004  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1 .004  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .102  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1 .102  PROFILE- 1 n l~ lnun SPECIFIC ENERGY 

1 .102  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
I O N  SECNO= 1.102 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

PAGE 2 7  



FLWOUAY DATA, WASH a: 
PROFILE NO. 2 

- - - - - - - FLWDWAY - - - - - - -  UATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH U l T H W T  DIFFERENCE 

AREA VELOCITY FLOOOUAY FLOOOWAY 

PAGE 28 



<<<<<< Cross Section: 49.8: (FN = WASHQ.0) 

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

S T A T I O N  



<<<<<< Cross Section: .058: (FN = WASHQ.0) 
Q1= 584 WSl- 2008.52 
Q2= 584 WS2= 2008.44 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .015 n-rob = .07 

1050 

S T A T I O N  



<<<<<< Cross Section: .064: (FN = WASHQ.0) 
01= 584 WS1= 2013.68 
Q2= 584 WS2= 2013.49 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .015 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .089: (FN = WASHQ.0) 
Q1= 584 WSl= 2013.68 
Q2= 5 8 4  WS2= 2013.56 - .  - .  . -  

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 
2024 

830 1030 1230 1430 

S T A T I O N  



<<<<<< Cross Sect ion: . I  29: (FN = WASHQ.0) 
Ql- 570 WSl= 2013.69 
Q2= 570 WS2= 2013.7 - . . - . . - 

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

2027 

770 970 11 70 

S T A T I O N  



<<<<<< Cross Section: .203: (FN = WASHQ.0) 
Q1= 496 WSl- 2022.14 
Q2= 496 WS2= 2022.13 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 

2038 

760 960 11 60 1360 

S T A T I O N  



<<<<<< Cross Section: .276: (FN = WASHQ.0) 
Q1= 457 WSl= 2030.55 
Q2= 457 WS2= 2030.56 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion: .338: (FN = WASHQ.0) 

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 
2057 

880 1080 1280 1480 

S T A T I O N  



<<<<<< Cross Section: .384: (FN = WASHQ.0) 
Q1= 374 WSl- 2048.01 
Q2= 374 WS2= 2048.01 - . . - . . - 

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

08-21-1992 

S T A T I O N  



<<<<<< Cross Section: .474: (FN = WASHQ.0) 
Q1= 374 WSl=  2060.33 - .  - .  - 

Q2= 374 WS2= 2060.34 - . . - . . - 

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

I I :  
I I :  

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

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

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

680 880 1080 1280 1480 

S T A T I O N  

0 e 



880 1080 1280 1480 

S T A T I O N  

<<<<<< Cross Section: .527: (FN = WASHQ.0) 
Q1= 346 WSl=  2068.35 
Q2= 346 WS2= 2068.35 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 
2086 



<<<<<< Cross Section: .599: (FN = WASHQ.0) 
Q1= 238 WSl= 2077.32 
Q2= 238 WS2= 2077.32 - . . - . . - 

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

2095 

880 1080 1280 1480 

S T A T I O N  



<<<<<< Cross Section: .658: (FN = wASHQ.0) 

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



<<<<<< Cross Section: .719: (FN = WASHQ.0) 
Q1= 238 WSl- 2100.47 
Q2= 238 WS2= 2100.47 - . . - . . - 

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

S T A T I O N  



<<<<<< Cross Section: .749: (FN = WASHQ.0) 
Q l =  238 WSl= 2107.48 
Q2= 238 WS2= 2107.48 - . -  

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

S T A T I O N  



<<<<<< Cross Sect ion: .784: (FN = WASHQ.0) 

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



<<<<<< Cross Section: .845: (FN = WASHQ.0) 
Q l =  207 WSl= 2121.05 
Q2= 207 WS2= 2121.06 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
21 60 

1080 

S T A T I O N  



<<<<<< Cross Section: .934: (FN = WASHQ.0) 
Q1= 207 WS1= 2141.32 
Q2= 207 WS2= 2141.32 - .  . -  

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

21 80 

880 1080 1280 1480 

S T A T I O N  



<<<<<< Cross Section: 1.004: (FN = WASHQ.0) 
Q1= 177 WS1= 2160.32 
Q2= 177 WS2= 2160.32 - .  - .  . -  

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

S T A T I O N  



<<<<<< Cross Section: 1 . I  02: (FN = WASHQ.0) 
Q1= 108 WS1= 2179.9 
Q2= 108 WS2= 2179.91 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 1 

S T A T I O N  

@ 



---- 100 - YEAR ROOD 

CROSS SECTION 

.058 .I58 .258 .358 .558 .658 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WTH HASSAYAMPA RlMR 



I 00 - YEAR nooD 

CROSS SECllON 

.708 .808 .908 1.008 1.108 1.208 1.308 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



0 
FLOWWAY DATA, WASH R: CEMETERY WASH 
PROFILE NO. 2 

. - - . - . - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOWWAY 



a 
FLOODWAY DATA, WASH R:  CEMETERY WASH 
PROFILE NO. 2 

- - - . . - - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH UlTHOUT DIFFERENCE 

AREA VELOCITY FLOODUAY FLODDWAY 



~ <<<<<< Cross Section: 50.46: (FN = WASHR.0) 

Q1= 7251 WS1= 2014.12 
Q2= 7251 WS2= 2014.12 - . . - . . - 

S T A T I O N .  
41-14-1992 



<<<<<< Cross Section: . I  74: (FN = WASHR.0) 
Q1= 7251 WSl= 2024.67 
Q2= 7251 WS2= 2024.67 - .  - .  . -  

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

2040 

2036 

2032 

2028 . . . . . . . . . . . .  

2024 . . . . . . . . . . . . .  

2020 
- 40 360 760 11 60 1560 

S T A T I O N .  
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<<<<<< Cross Section: .227: (FN = WASHR.0) 
Q1= 7251 WSl= 2029.21 
Q2= 7251 WS2= 2029.21 - . . - . . - 

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

51 0 71 0 91 0 

S T A T I O N  



<<<<<< Cross Section: .269: (FN = WASHR.0) 
Q1= 7251 WS1= 2031.15 
Q2= 7251 WS2= 2031.15 - . . - . . - 

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

S T A T I O N  
W14-1992 



<<<<<< Cross Sect ion: .274: (FN = W A S H R . ~ )  

C8-14-1992 

S T A T I O N  



<<<<<< Cross Section: .278: (FN = WASHR.0) 
Q l =  7251 WSl= 2036.84 
Q2= 7251 WS2= 2036.84 - . . - . . - 

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

S T A T I O N  



<<<<<< Cross Section: .311: (FN = WASHR.0) 

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

S T A ' T I  O N .  



<<<<<< Cross Section: .415: (FN = WASHR.0) 
Q l =  7251 WSl= 2041 
Q2= 7251 WS2= 2041.01 - . . - . . - 

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

S T A T I O N  
08--14-1991 



<<<<<< Cross Section: .494: (FN = WASHR.0) 
Q1= 7267 WS1= 2049.86 
Q2= 7267 WS2= 2049.86 - . . - . . - 

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

S T A T I O N ,  
08-14-1992 



<<<<<< Cross Section: .593: (FN = WASHR.0) 
Ql=  7267 WSl= 2058.96 
Q2= 7267 WS2= 2058.91 - . . - . . - 

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

S T A T I O N  
Ml4-1992 



<<<<<< Cross Section: .671: (FN = WASHR.0) 
01- 7267 WSl= 2066.44 - .  - .  - 

Q2= 7267 WS2= 2066.45 - .  . -  . -  

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

O b l C 1 9 S 2  

S T A T I O N .  



<<<<<< Cross Sect ion: .765: (FN = WASHR.0) 
Q1= 7267 WSl= 2073.34 
Q2= 7267 WS2= 2073.34 - . . - . . - 

mil-1992 

S T A T I O N ,  



<<<<<< Cross Section: .86: (FN = WASHR.0) 
Q1= 7267 WSl= 2083.26 
Q2= 7267 WS2= 2083.26 - . -  

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

S T A T I O N .  



<<<<<< Cross Section: .952: (FN = WASHR.0) 
Q1= 7283 WS1= 2096.11 
Q2= 7283 WS2= 2096.11 - . . - . . - 

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



<<<<<< Cross Section: 1.003: (FN = WASHR.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .06 
21 30 

6 80 1080 1480 

S T A T I O N  



<<<<<< Cross Section: 1.038: (FN = WASHR.0) 
Q1= 7283 WS1= 2101.25 
Q2= 7283 WS2= 2101.25 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

08-74-1992 

S T A T I O N  



<<<<<< Cross Sect ion:  1.141: (FN = WASHR.0) 
Q1= 7283 WSl= 2104.39 
Q2= 7283 WS2= 2104.39 - .  - 

1 Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  
W-14-1992 



<<<<<< Cross Section: 1.191: (FN = WASHR.0) 
Q1= 7283 WS1= 2110.12 
Q2= 7283 WS2= 2110.12 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: 1.199: (FN = WASHR.0) 
Q1= 7283 WS1= 2114.46 
Q2= 7283 WS2= 2114.42 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 



<<<<<< Cross Section: 1.233: (FN = WASHR.0) 
Q1= 7283 WS1= 2117.15 - .  - .  - 

Q2= 7283 WS2= 2117.16 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

21 26 

21 22 

z 
0 - - - - - - - - - - - - - - -  
- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  2118 k 

Q 

> 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  21 10 

21 06 
280 680 1080 1480 1880 

S T A T I O N ,  
08-14-1992 
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, I 
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I . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



<<<<<< Cross Section: 1.328: (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = 0 n-rob = .07 

21 34 

680 1080 1480 1880 

S T A T I O N .  



<<<<<< Cross Section: 1.401: (FN = WASHR.0) 
Q1= 7299 WSl= 2125.14 
Q2= 7299 WS2= 2125.15 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

21 38 

680 1080 1480 

S T A T I O N .  



<<<<<< Cross Section: 1.431: (FN = WASHR.0) 
Q1= 7299 WSl= 2128 
Q2= 7299 WS2= 2128 - . . - . . - 

Manning-n's: n-lob = ,065 n-ch = .035 n-rob = .065 

21 46 

680 1080 1480 

S T A T I O N  



<<<<<< Cross Section: 1.508: (FN = WASHR.0) 
Q1= 7299 WS1= 2133.63 
Q2= 7299 WS2= 2133.63 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 



<<<<<< Cross Section: 1.531: (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 

21 49 

6 80 1080 1480 

S T A T I O N  



<<<<<< Cross Section: 1.566: (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 

280 680 1080 1480 1880 

S T A T I O N ,  



<<<<<< Cross Section: 1.656: (FN = WASHR.0) 
Q1= 7299 WS1= 2147.14 
Q2= 7299 WS2= 2147.14 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .065 

S T A T I O N .  



<<<<<< Cross Section: 1.705: (FN = WASHR.0) 
Q1= 7299 WSl= 2150.26 
Q2= 7299 WS2= 2150.26 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = ,065 

S T A T I O N  
C8-l4-1992 



<<<<<< Cross Section: 1.751: (FN = WASHR.0) 
Q1= 7299 WS1= 2154.74 
Q2= 7299 WS2= 2154.74 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 
21 68 

680 1080 1480 

S T A T I O N .  



<<<<<< Cross Section: 1.81 3: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

21 73 

680 1080 1480 

S T A T I O N  



<<<<<< Cross Section: 1.902: (FN = WASHR.0) 
Q1= 7156 WS1= 2166.55 
Q2= 7156 WS2= 2166.55 - . . - . . - 



<<<<<< Cross Section: 1.966: (FN = WASHR.0) 
Q1= 7156 WS1= 2173.13 
Q2= 71 56 WS2= 21 73.1 3 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 



<<<<<< Cross Section: 2.034: (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 

2183.5 

680 1080 1480 1880 

S T A T I O N  



<<<<<< Cross Section: 2.093: (FN = WASHR.O) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 

21 99 

680 1080 1480 

S T A T I O N ,  



<<<<<< Cross Section: 2.188: (FN = WASHR.0) 
Q1= 7156 WS1= 2193.57 
Q2= 7156 WS2= 2193.57 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 

2207 

680 1080 1480 

S T A T 1  O N .  



<<<<<< Cross Sect ion: 2.248: (FN = WASHR.0) 

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



<<<<<< Cross Section: 2.295: (FN = WASHR.0) 

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



<<<<<< Cross Section: 2.338: (FN = WASHR.0) 
Q1= 7013 WS1= 2205.01 
Q2= 7013 WS2= 2205.01 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  
ca-14-1992 



<<<<<< Cross Section: 2.436: (FN = WASHR.0) 
Q l =  7013 WS1= 2214.53 
Q2= 701 3 WS2= 221 4.53 - . . - . . - 

S T A T I O N  
08-14-1992 



<<<<<< Cross Section: 2.525: (FN = WASHR.0) 

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



<<<<<< Cross Section: 2.645: (FN = WASHR.0) 
Q1= 6870 WSl= 2233.5 - .  - .  - 

Q2= 6870 WS2= 2233.5 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2270 

680 1080 1480 

S T A T I O N .  



<<<<<< Cross Section: 2.76: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

S T A T I O N ,  



<<<<<< Cross Sect ion: 2.805: (FN = WASHR.0) 

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

2290 

680 1080 1480 

S T A T I O N  



<<<<<< Cross Sect ion: 2.85: (FN = WASHR.0) 
Q l =  6683 WS1= 2252.58 
Q2= 6683 WS2= 2252.58 - . . - . . - 

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

S T A T I O N  
08-14-1992 



<<<<<< Cross Section: 2.936: (FN = WASHR.0) 

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

S T A T I O N .  
08-14-1992 



<<<<<< Cross Section: 3.03: (FN = WASHR.0) 

Monning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

2280 

680 1080 1480 

S T A T I O N ,  



<<<<<< Cross Section: 3.125: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

231 0 

680 1080 1480 

S T A T 1  O N .  



<<<<<< Cross Sect ion:  3.22: (FN = WASHR.0) 
Q1= 6495 WS1= 2278.29 
Q2= 6495 WS2= 2278.29 - . . - . . - 

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

S T A T I O N  
C8-14-1992 



<<<<<< Cross Section: 3.304: (FN = WASHR.0) 

S T A T I O N  
c5-14-1002 



<<<<<< Cross Section: 2.525: (FN = WASHR.0) 
Q1= 7013 WSl= 2223.23 
Q2= 7013 WS2= 2223.23 - . . - . . - 

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

2241 

680 1080 1480 

S T A T I O N .  



<<<<<< Cross Section: 2.645: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .065 

2270 

680 1080 1480 

S T A T I O N  



<<<<<< Cross Sect ion: 2.76: (FN = WASHR.0) 
01 = 6870 WS1= 2244.52 
Q2= 6870 WS2= 2244.52 - . . - . . - 

1 Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N .  
ca-14-1092 



<<<<<< Cross Section: 2.805: (FN = WASHR.0) 
Q1= 6870 W S l =  2248.57 
Q2= 6870 WS2=  2248.57 - . . - . . - 

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

680 1080 1480 1880 

S T A  T I  O N .  



<<<<<< Cross Section: 2.85: (FN = WASHR.0) 
Q1= 6683 WS1= 2252.58 
Q 2 =  6683 WS2= 2252.58 - . . - . . - 

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

08-14-1992 

S T A T I O N .  



<<<<<< Cross Section: 2.936: (FN = WASHR.0) 
Q l =  6683 WSl= 2259.01 
Q2= 6683 WS2= 2259.01 - . . - . . - 

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

680 1080 1480 

S T A T I O N ,  



<<<<<< Cross Section: 3.03: (FN = WASHR.0) 
Q l =  6683 WS1= 2263.52 
Q2= 6683 WS2= 2263.52 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = ,065 

S T A T I O N  
08-14-1992 



<<<<<< Cross Section: 3.125: (FN = WASHR.0) 
Q1= 6495 WS1= 2270.57 
Q2= 6495 WS2= 2270.57 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

231 0 



<<<<<< Cross Section: 3.22: (FN = WASHR.0) 
Q1= 6495 WSl= 2278.29 
Q2= 6495 WS2= 2278.29 - . . - . . - 

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

680 1080 1480 

S T A T I O N .  



<<<<<< Cross Section: 3.304: (FN = WASHR.0) 
Q1= 6308 WS1= 2285.19 - 

Q2= 6308 WS2= 2285.19 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2304 



<<<<<< Cross Section: 3.409: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .07 

S T A T I O N ,  
c8-14-1992 



<<<<<< Cross Section: 3.483: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .07 
231 4 

680 1080 1480 

S T A T I O N ,  



<<<<<< Cross Section: 3.564: (FN = WASHR.0) 
Q1= 5307 WSl= 2305.55 
Q2= 5307 WS2= 2305.55 - .  - 

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

2325 

680 1080 1480 

S T A T I O N ,  



<<<<<< Cross Section: 3.652: (FN = WASHR.0) 
Q1= 5307 WS1= 2311.67 
Q2= 5307 WS2= 2311.67 - . . - . . - 

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

2326 

680 1080 1480 

S T A T 1  O N .  



<<<<<< Cross Section: 3.706: (FN = WASHR.0) 
Q l =  4305 WSl= 2316.25 
Q2= 4305 WS2= 2316.25 - .  . -  . -  

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

S T A T I O N ,  
a$-14-1992 



<<<<<< Cross Section: 
Q1= 4305 WSl= 2320.82 
Q2= 4305 WS2= 2320.81 

Manning-n's: n-lob 

2360 

3.762: (FN 

= .07 n-ch = 

= W A S H R . ~ )  

.045 n-rob = .07 



<<<<<< Cross Sect ion: 3.823: (FN = WASHR.0) 
Q l =  4305 WSl= 2325.66 
Q2= 4305 WS2= 2325.66 - . . - . . - 

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

S T A T I O N  
W-14-1992 



<<<<<< Cross Section: 3.897: (FN = WASHR.0) 
Ql=  3304 WSl= 2332.37 
Q2= .3304 WS2= 2332.37 - . . - . . - 

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



<<<<<< Cross Section: 3.939: (FN = WASHR.0) 
Q l =  3304 WSl= 2336.73 
Q2= 3304 WS2= 2336.73 - . . - . . - 



<<<<<< Cross Section: 4.01 4: (FN = WASHR.O) 

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

S T A T I O N  
08-14-1992 



<<<<<< Cross Section: 4.108: (FN = WASHR.0) 
Ql=  2800 WSl= 2352.54 
Q2= 2800 WS2= 2352.54 - . . - . . - 

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

S T A T I O N ,  
W-14-1992 



<<<<<< Cross Sect ion:  4.148: (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2400 



<<<<<< Cross Section: 4.242: (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2386 

1080 

S T A T I O N .  



<<<<<< Cross Section: 4.335: (FN = WASHR.0) 
Ql= 2800 WSl= 2373.68 - .  - .  - 
Q2= 2800 WS2= 2373.68 - . . - . . - 

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

2395 

680 1080 1480 

S T A T I O N  



<<<<<< Cross Section: 4.394: (FN = WASHR.0) 
Q l =  2800 WSl= 2382.22 
Q2= 2800 WS2= 2382.22 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2403 

560 960 1360 

S T A T I O N ,  



<<<<<< Cross Section: 4.461: (FN = WASHR.0) 
Q1= 2800 WSl= 2389.06 
Q2= 2800 WS2= 2389.06 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 
2405 

460 860 1260 

S T A T I O N  



<<<<<< Cross Section: 4.498: (FN = WASHR.0) 
Q l =  2297 WSl= 2392 
Q2= 2297 WS2= 2392 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: 4.602: (FN = WASHR.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2440 

1080 

S T A T I O N  



<<<<<< Cross Section: 4.663: (FN = WASHR.0) 
Q1= 2297 WSl=  2403.84 
Q2= 2297 WS2= 2403.83 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 



<<<<<< Cross Section: 4.725: (FN = WASHR.0) 
Q1= 2297 WSl= 2408.96 
Q2= 2297 WS2= 2408.97 - . . - . . - 

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

08-14-1992 

S T A T I O N  



<<<<<< Cross Section: 4.802: (FN = WASHR.0) 
Q1= 2297 WS1= 2415.7 
Q2= 2297 WS2= 2415.7 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2437 

680 1080 1480 1880 

S T A T I O N  



<<<<<< Cross Section: 4.89: (FN = WASHR.0) 
Q1= 2297 WSl= 2422.31 
Q2= .2297 WS2= 2422.31 - . . - . . - 

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

2460 

680 1080 1480 

S T A T I O N .  



<<<<<< Cross Section: 4.968: (FN = W A S H R . ~ )  

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2445 

680 1080 1480 

S T A T I O N ,  



<<<<<< Cross Section: 5.021: (FN = WASHR.0) 
Q1= 1793 WS1= 2433.03 
Q2= 1793 WS2= 2433.02 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

C8-14-1992 

S T A T I O N  



<<<<<< Cross Section: 5.1 1 :  (FN = WASHR.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .065 

S T A T I O N .  
08-14-1392 



<<<<<< Cross Section: 5.1 84: (FN = WASHR.0) 
Q1= 1793 WS1= 2446.05 
Q2= 1793 WS2= 2446.05 - . . - . . - 

~anning-n's: n-lob = .07 n-ch = .045 n-rob = .07 

S T A T I O N  
08-14-1992 



<<<<<< Cross Section: 5.273: (FN = WASHR.0) 
Q1= 1793 WS1= 2452.94 - .  - .  - 

Q2= 1793 WS2= 2452.94 - . . - . . - 

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

C5-14-1992 

S T A T I O N  



<<<<<< Cross Section: 5.33: (FN = WASHR.0) 
Q1= 958 WSl= 2457.9 
Q2= 958 WS2= 2457.9 - . . - . . - 

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

Ca-14-1992 

S T A T I O N  



<<<<<< Cross Section: 5.459: (FN = w ~ s H R . 0 )  
Q1= 958 WSl= 2469.01 
Q2= 958 WS2= 2469.01 - . . - . . - 

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

S T A T I O N  



<<<<<< Cross Section: 5.551: (FN = WASHR.0) 
Q1= 958 WSl= 2478.08 
Q2= 958 WS2= 2478.09 - . . - . . - 

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

S T A T I O N ,  
U3-14-1992 



<<<<<< Cross Section: 5.643: (FN = WASHR.0) 
Q1= 958 WS1= 2485.56 
Q2= 958 WS2= 2485.56 - . . - . . - 

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

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

- - - -  . - - - -  

280 6 80 1080 1480 1880 

C8-14-1992 

S T A T I O N  



I 

, <<<<<< Cross Section: 5.738: (FN = WASHR.0) 



<<<<<< Cross Sect ion: 5.793: (FN = W A S H R . ~ )  

W-14-1902 

S T A T I O N  



<<<<<< Cross Section: 5.862: (FN = WASHR.0) 
Q1= 958 WS1= 2504.26 
Q2= 958 WS2= 2504.26 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 

S T A T I O N .  
C4-14-1902 



<<<<<< Cross Section: 5.932: (FN = WASHR.0) 
Q1= 958 WS1= 2510.03 - .  - .  - 
Q2= 958 WS2= 2510.04 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .065 



<<<<<< Cross Section: 6.002: (FN = WASHR.0) 
Q1= 958 WS1= 2515.51 
Q2= 958  WS2= 2515.51 - . . - . . - 

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



<<<<<< Cross Section: 6.056: (FN = WASHR.0) 
Q1= 958 WS1= 2519.89 
Q2= 958 WS2= 2519.89 - . . - . . - 

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

08-14-1992 

S T A T I O N  



<<<<<< Cross Sect ion: 6.139: (FN = WASHR.0) 
Q 1 =  958 WSl= 2525.74 - .  - .  - 

Q2= 958 WS2= 2525.74 - . . - . . - 

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

S T A T I O N ,  
C8-14-1992 



<<<<<< Cross Section: 6.224: (FN = WASHR.0) 
Q1= 958 WS1= 2532.19 
Q2= 958 WS2= 2532.19 - . . - . . - 

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

a)-14-1992 

S T A T I O N .  



100 - E A R  FLOOD 

CROSS SECTION 

1 
.I74 .274 .374 .474 574 574 .774 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE MTH HASSAYAMPA R l M R  



-- 100 - YEAR ROOD 

CROSS SECllON 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



100 - YEAR ROOD 

CROSS SECTION 

.474 1.574 1.674 1.774 1.874 1.974 2.074 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WTH HASSAYAMPA RIVER 



100 - YEAR ROOD 

CROSS SECTION 

STREAM DISTANCE IN MILES ABOM CONFLUENCE WlTH HASSAYAMPA RlMR 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 
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2400 
STREAM BED 
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2380 
4.724 4.824 4.924 5.024 5.1 24 5.224 5.324 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



100 - YEAR FLOOD 

CROSS SECllON 

,374 5.474 5.574 5.674 5.774 5.874 5.974 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE MTH HASSAYAMPA RIVER 



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

,024 6.124 6.224 6.324 6.424 6.524 6.624 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER I 
I 

I 



A p r t w d j ' x  5.2 

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

RlVERlNE HYDRAULIC ANALYSIS FORM Expires July 3 1. 1994 

lJURLIC RUKI)b:N DISCLOSURE NO'I'ICK 

hlic reporting burden for Lhis form is estinlaled lo average 2.25 hours per response. The burden estimate includes the 
e for reviewing instructions, searching existing data  sources, gathering and maintaining the 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: Informalion Collections Management, Federal Emergency Management Agency, 500 C 
Street ,  S.W., Washington. DC 20472; and to tho Oflice ofManagemenland Budget, Paperwork Reduction Project (3067- F: 
Community Name: Iln~ncorpora U M c i r i ~ ~ a  ~ n , , d ,  h w n  of W;cknburn  

W a s h R i N  : 4 

Flooding Source: 
1Oue [urn, fur each 17wdin.q rourcel 

Project NameAdentificr: W;cken b ~ r q  A D M S  - i C Q  89-77 
1. REACH TO BE REVISED 

I)ownstream limit: ~ i Q ~ l , & o  0. 038 

Upstrcam limit: S40;ldn a .  3 8 /  
2. EFFECTIVE FIS 

lVoLstudied 

/ C Studied by approximate methods I 
I 1)ownstream limit orsLudy I 
I Upstream limit ofstudy I 
I Studied by detailed methods I 

Downstream limit of study G n f / ~ v n c e  wl ' ib Wash 4 -  C c m e f R , y  Wash 
/ 

Upstream limit of study ~ A f , o n  d 3 9 /  

1 3 Floodway delineated I 
I Downstream limit of Floodway I 

Upstream liniitof Floodway 

3. HYDRAULIC ANALYSIS 

Why Is the hydraulic analysis d inerent  from LhaL used Lo develop the FIRM. iClreck ull  lhufappiy) 

'2 Not studied in FIS 

5 Improved hydrologic datdanalysis .  Explain: 

Improved hydraulic analysis. Explain: 

3 Vlood control structure.  Explain: 

- Other. t.:xplain: b- 
I I 

F i M d  =arm 81-89C.dUG 33 Riverine nyaraulic nnalyror Form Form J Page 1 of 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submittad I 

Vull input and outpul tislings along with files on diskctte lifauailoble) Tor each oCLhe models listed below and 
summary or the source orinput 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. duplicafe effrcliue model lo corrected aifecfiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions Cor directionson when other models may be required. Only the 100-year flood profile is required for 
SFlIAa wilh a %one A designation. For areas which do not have detailed floodilng, a hydraulic modcl is not 
required; however HFE's may not be added to the revised FIRM. 

0 Duplicate Effective Model Natural Floodway 

Copies or the hydraulic analysis used in the effeclive PIS, rererred to as  the 
effective models (lo-. 50-, loo-, a n d  500-year mulli-profile runs and  the 
floodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duolicate effective model. This is required to 
assure  that  the effective model input data has been transierred correctly to 
the requestor's equipment and to assure  t ha l  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 Natural 

The corrected effective model is the model that corrects any errors that 

~ occur in the duolicsle effective model, adds any additional cross sections to 
she duplicate cCfective model, or incorporates more detailed lopographic 
informution than Lhal used in the currenlly erective model. The currocted 
eCfective modcl must reflect any man-made physical changes since the 
date or  the ell'ec~ive model. An error could be a technical error in the 
modeling proccdurcs, or any construction in the floodplain that uccurrcd 
prior Lo the dale oC the erective model but was not incorporated into the 
effective modcl. 

Xaluriil 
Existing or lare-Projecl Conditions Model 

The duolicatc cfrcctive or corrected model is modified lo pruducc the 
existine or orc-oroiect conditions model lo reflect any modifications that 
have occurred within the floodplain since the date of Lhe effective model b u ~  
grior to the construction of the project for which the revision is being 
requested. l C  no modificalion has occurred since the date or the effective 
model, thcn this modcl would be  identical to the corrected oCrcctive or  
duolicdle effective rnodel. 

Revised or Post-l'rojecl Conditions Model Natural 

The  existine or  ore-proiect conditions model f o r  duplicafe erfecfiue o r  
corrected efiectiue model, as appropriate) is revised to reflect revised or  post- 
project condilions. This model must incorporate any physical changes to 
thc floodplain since the effective model was produced as  well as  thc effects 
o i  the pro,iect. When the request is for proposed project this model should 
reflect proposed conditions. 

Floodway 

0 

Floodway 

I pP Other: Please attach a shee t  describing al l  o ther  models or  Natural Floodway 
calculaliuns submiltcd. • B 

I 
Rivefine nydraulir nnalyro, Form bourn 4 Page 2 ot 6 



4. MOOEL PARAMETERS (from model used to revise 100-vearwacersurface elevationl 

f 
Discharges: Upstream Limit 

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

Downstream Limit 

10-year 121 c& -q /L  c,p 

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /?a C{J 8/8 -4 
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l a  l 'c+" 9 q 3  Y S  

I Attach diagram showing changes in 100-year discharge I 
2. Explain how ihe s tar t ing water surface elevations were determined S t a r  {rn s wn+cr 

.. 
surface 1 v t de+ermtned  b y  #he crreo rnejbod. 

. . . . . . . .  3. Give range of friction loss coefiicients (Manning's "~V")Channcl 0' 0% ?. 0, or 

Overbanks . . . . . .  5 , O J  5 2 ,07  

If friclion loss coefficients a re  different anywhere along the  revised reach from Lhose used to develop the IZlliM, 
give loc~ t ion ,  value used in the effective FIS, and revised values and an explanation a s  :a how the revised values 
were determined. 

t I.ocnLion FlS - Revised 

3. 1)escribe how ihe cross section geomelry data  weredetermined (e.s., ticid survey. lopagraphic mup, luhen f rom 
previous sludyJ and list cross sections lhal  were added. 

Porn, 6 Page 3 of 6 



4. MOOEL PARAMETERS (Cont'd) 

I I 

5. RESULTS (fmm modelused to revise 100.year water surfacs elevations) 

1. Do the results indicate: 

. . . . . . . . . . . . . . . . . .  a. Water  surface elevations higher than end points of cross sections? Yes a No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B y e s  • NO 

d. Other unique situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

yes, srec,'u/ ~ r o A / e ~ s  eporf, o , f fachrd ,  
I rycs  to a of hc abovc, allach a n  cu analion that discusses the s i tua l~on  and how it is prcscntcd a n  the 
profiles, lables, and maps. 

2. What  is the maximum changc in encrgy gradient between cioss-sections? . . . . . . .  0 0 2 c O c  $gr , . 

Specify localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 , 0 3 8  

3. What  is the dis~l ince between the cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  +-7\r, 2 0  + 
Specify locution .......................................... 0 ,  128 

1. What  is the  maximum distance bctwecn cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  ~ 5 0 1 ,  7 4  
Specify loeation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / .  2 % /  

5. Floodway determination 

a.Whal is the maximum surcharge allowed by the communily o r  Slale? . . . . . . . . .  I. 0 foot 

b. Whal  is the maximum surchirge for the revised condilions? . . . . . . . . . . . . . . . . . .  0.0  foot 

Specify locution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c. What  is the maximum velocity? 

hl/A 
16. 7 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TPS 

Speciry localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- 6,349 

I Explain: I 

d. Arc thore any  negeative surcharge vaii~es a t  any cross-section Ycs a No 

I f  yes, the floodway may need to widen.. If it is no1 widened, please cxpluin und indiearc ihe muximum nc:alive 
surcharge.  

Riverine Hydraulic nnalyrlr Form Form 4 Page 4 of 6 



5. RESULTS (Cont'd) 

I 
t Is the discharge value used to determine the floodway anywhere different from that  used to determine the 

natural  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

I If Yes, explain: 

17. 
Do 100-year water surfiace elevations increase a t  any location? . . . . . . . . . . , . . . . . . . , . . , . Yes No I 
If yes, please attach a list o i the  locations where the increases occur, state whether o r  not the increases a r e  located 
on the requestor's property, and provide an explanation of the reason for the increases. 

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

6. REVISED FIRMIFBFM A N 0  FLOOD PROFILES 

I 
T h e  revised water surface elevations tie into those computed by the effective FIS Model 1 I O - ,  SO-, 100-, and 500- I 
year), downstream of the project a t  cross-section within feet and upstream of the 

project a t  cross section within feet. 

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

cross section within feet 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 effective FIS report, showing 
s t ream bed and profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data) ,  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, Lhe svationing should be revised for ail profile sheets. 

1 I ) .  Attach a Floodway D a h  Table showing data for each cross section listed in Lhc published Floodway 1)utaTable in 

C Lhc IV1S report. 

I'rocccd to It ivcrit~c /Coastal map pin^ Form 

I I 

Riverine Hydraulic Analysis Form Form 4 Page 5 af 6 



2.Encroaclbmeet (floodway) Water Surface Elevation 3-Surcharge Value I 
Include all cross rectionr in llle models between lie-in points. Any interpolated values should be indicated in parentheses. Page 6 of 6 
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FLWDUAY DATA, TRIBUTARY WASH R - 1  

PROFILE NO. 2 

- - - - - - - FLWDUAY - - - - - - -  W T E R  SURFACE ELEVATION 

STATION U I D T H  SECTION HEAN U l T H  U l T H W l  DIFFERENCE 
AREA VELOCITY FLOMUAY FLWDUAY 



***************i***"*t****tt*******""*"""""" 

* HEC-2 WATER SURFACE PROFILES * 
* 

May 1991 " 

i 
RUNDATE 23JUN92 TIME 10:24:28 * 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

....................................... 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 95616-4687 * 
* (916) 756-1104 * 
*************************************%* 
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THlS RUN EXECUTED 23JUN92 10:24:28 
..................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; May 1991 
**I*X.************"""""~*~*********~"" 

T I  UICKENBURG ADMS - CONTRACT FCDMC 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN LW JN 1197-02 
T3 TRIBUTARY UASH R - I  (TRIBR1B.O) 

J1 ICHECK INQ N l  NV lDlR STRT METRIC HVINS Q WSEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2 6870 6870 
NC 0.070 0.070 0.035 .1 .3 
ET 9.1 

CONFLUENCE OF UASH R - CEMETERY MASH AND TRIBUTARY UASH R-1 
THE METHOD USED TO START T H l S  HEC-2, UATER SURFACE PROFILE 
ANALYSIS I S  THE KNOUN STARTING WATER SURFACE METHOD. THE 
UATER SURFACE ELEVATION FOR CROSS SECTION 5.184, UASH R -  

CEMETERY UASH, WAS USED AS THE STARTING UATER SURFACE ELEVATION 
FOR THE WASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USED WAS COMPUTED DURING THE HEC-2 
ANALYSIS FOR UASH R-CEMETERY UASH. 

X I  2.805 67 988.0 1014.6 0 0 0 
GR 2270 890 2269.2 892.1 2268.3 894.2 2267.5 
GR 2265.8 900.4 2265 902.5 2264.2 904.6 2263.3 
GR 2261.7 910.8 2260.8 912.9 2260 915 2257.7 
GR 2253.1 921.4 2250.9 923.6 2248.6 925.7 2246.3 
GR 2243.7 936.4 2243.4 942.9 2243.1 947.5 2242.8 
GR 2242.2 974 2241.9 982 2241.7 988 2241.4 
GR 2242 1025 2243.1 1027.1 2244.3 1029.3 2245.4 
CR 2247.7 1035.7 2248.9 1037.9 2250 1040 2251 
GR 2253 1046 2254 1048 2255 1050 2256 
GR 2258 1056 2259 1058 2260 1060 2260.5 
GR 2261.5 1066 2262 1068 2262.5 1070 2263 

1076 2264.5 1078 2265 1080 2265.5 
1086 2267 1088 2267.5 1090 2268 

GR 2269 1096 2269.5 1098 
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NC 0.070 0.070 0.035 .1 .3  

ET 9.1 
THE POINT OF INTERSECTION OF THE THALWEG UlTH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERWISE NOTED. 
FIRST CROSS SECTION OF TRIBUTARY WASH R - I  

X I  0.038 73 997.5 1000.8 300 170 200.6 
GR 2260 950 2259.2 950.8 2258.3 951.7 2257.5 
GR 2255.8 954.2 2255 955 2254.2 955.8 2253.3 
GR 2251.7 958.3 2250.8 959.2 2250 960 2249.7 
GR 2249 962.5 2248.7 963.3 2248.3 964.2 2248 
GR 2247.3 966.7 2247 967.5 2246.7 968.3 2246.3 
GR 2245.7 973.3 2245.4 975.8 2245.1 979.2 2244.9 
GR 2244.4 985.8 2244.1 989.2 2243.9 991.7 2243.6 
GR 2243.9 1004.7. 2244 1005 2244.3 1005.8 2244.7 
GR 2245.3 1008.3 2245.7 1009.2 2246 1010 2246.7 
GR 2248 1012.5 2248.7 1013.3 2249.3 1014.2 2250 
GR 2251.7 1016.7 2252.5 1017.5 2253.3 1018.3 2254.2 
GR 2255.8 1020.8 2256.7 1021.7 2257.5 1022.5 2258.3 
GR 2260 1025 2260.8 1025.8 2261.7 1026.7 2262.5 
GR 2264.2 1029.2 2265 1030 2265.8 1030.8 2266.7 
GR 2268.3 1033.3 2269.2 1034.2 2270 1035 
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1010 
1015.6 

1021.2 
1026.9 
1032.7 
1038.5 
1044.2 

1050 

1019 

962.3 
970.5 
977.7 
985.8 
997.3 

1012.7 
1017.3 
1023.5 
1032.3 
1041.2 

1050 

1033 

954 
959 
964 
969 
974 
979 
988 

1010 
1027.9 

1034 
1039 
1044 
1049 

1011 

958.6 
969 
974 
979 

983.6 
988.2 

993 
1005 

1009.5 

1014.1 
1018.6 
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1023.2 
1031.7 
1012.1 

1028 

90 1 
925.8 
943.6 
952.7 
961.8 
974.1 
986.5 

1000 
1026.7 

1035 
1043.3 
1051.7 

1060 

1024 

936.1 
950 

964.3 
974.1 
980.9 
991.8 

1008.6 
1022.9 

1030 
1044.3 
1054.1 
1060.9 

1018 

954 
959 
968 
976 
981 
986 
997 

1013 
1018 
1023 
1028 
1033 
1038 

1043 
1048 
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1025.3 
1042.8 
1060.2 
1077.5 
1094.8 
1105.4 
1114.6 

1018 

869.7 
886.6 
901.6 
912.5 
923.4 
938.4 
957.4 
987.1 

1014.4 
1025.6 

1036 
1048.6 
1059.3 

1018 

955.5 
962.3 
969.3 
976.4 
983.2 

990 
1002.9 
1012.7 
1019.5 
1029.2 
1057.5 
1082.9 

1006 

859.1 
870 

898.8 
933.1 
972.8 
989.1 

1000 

1008.3 
1016.7 
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1025 

1022 

907.1 
934.7 
960.6 
973.3 
983.6 

1009.1 
1031.3 
1041.7 

1050 
1058.3 

1008 

911.7 
939.2 
956.4 

968 
975.5 
994.3 

1008.3 
1015.7 
1022.9 

1030 

1009 

955.9 
964.1 
971.3 
977.5 
987.1 
997.7 

1005 

1013.6 
1029.4 
1046.4 
1055.9 
1064.1 

1017 

932.3 
944.5 

953.5 
960.7 
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971.1 
986.3 

1000 
1018 
1027 
1036 
1045 

1052.1 
1064.2 

1011 

932.8 
955 

967.5 
995.7 

1015 
1025.7 

1036 
1053.3 
1075.6 
1097.8 
1128.9 

1016 

886 
908.3 
939.6 

964 
982 
992 

1004.3 
1020 
1030 
1040 
1050 
1060 

1070.7 

1014 

932.5 
942 
954 
966 
978 
988 

1010 
1020 
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23JUN92 10:24:28 PAGE 11 

9.1 
LAST CROSS SECTION OF DETAILED ANALYSIS 

69 993.3 1006.0 195 
915 2504.6 924.4 2504.4 

943.3 2503.3 946.7 2503 
960 2501.7 963.3 2501.3 

976.7 2500 980 2499.7 
1006 2499.6 1009 2500 

1024.4 2502 1027.5 2502.5 
1040 2504.3 1049.6 2504.4 

1084.4 2504.4 1090.6 2504.1 
1140 2504.3 1143.1 2504.5 

1155.6 2505.5 1158.8 2505.8 
1171.3 2506.8 1174.4 2507 
1186.9 2508 1190 2508.4 
1203.3 2510.2 1206.7 2510.7 

1220 2513.3 1223.3 2514.7 
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SECNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL T WA R-BANK ELEV 

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= .I00 CEHV= .300 
*SECNO 2.805 
3720 CRITICAL DEPTH ASSUMED 

CONFLUENCE OF UASH R - CEMETERY UASH AND TRIBUTARY WASH R - I  

THE METHOO USED TO START THIS HEC-2, UATER SURFACE PROFILE 
ANALYSIS I S  THE KNOWN STARTING WATER SURFACE METHOO. THE 
WATER SURFACE ELEVATION FOR CROSS SECTION 5.184, WASH R -  

CEMETERY UASH, WAS USED AS THE STARTING UATER SURFACE ELEVATION 
FOR THE UASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USED WAS COMPUTE0 DURING THE HEC-2 
ANALYSIS FOR MASH R-CEMETERY WASH. 

2.805 7.17 2248.57 2248.57 2248.57 2251.43 2.86 .OO .OO 2241.70 
6870.0 2703.5 3325.0 841.5 347.1 186.7 110.4 .O .O 2241.70 

.OO 7.79 17.81 7.62 .070 ,035 .070 .OOO 2241.40 925.73 

FLOW DISTRIBUTION FOR SECNO= 2.81 CUSEL= 2248.57 

STA= 926. 936. 943. 956. 964. 974. 982. 988. 1015. 1025. 1034. 1037. 
PER a= 3.5 3.4 8.0 5.5 7.4 6.4 5.1 48.4 8.8 3.3 .I 
AREA= 39.9 32.6 72.2 47.4 62.2 52.2 40.6 186.7 69.9 36.8 3.7 
VEL= 6.1 7.1 7.6 7.9 8.2 8.5 8.7 17.8 8.6 6.2 2.5 

DEPTH= 3.7 5.0 5.5 5.9 6.2 6.5 6.8 7.0 6.7 4.3 1 .O 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .64 

THE POINT OF INTERSECTION OF THE THALUEG UITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERWISE NOTED. 
FIRST CROSS SECTION OF TRIBUTARY WASH R-1 



23JUN92 10:24:28 PAGE 13 

SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB 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 TOPVlO ENDST 

FLOU DISTRIBUTION FOR SECNO= .04 CUSEL= 2253.15 

STA= 957. 965. 968. 973. 976. 979. 984. 986. 989. 992. 998. 1001. 1004. 
PER P= 3.2 3.3 7.2 4.0 5.9 9.4 3.2 7.1 5.5 13.4 15.6 7.8 
AREA= 25.6 19.1 35.6 19.0 26.8 41.6 13.8 30.2 22.9 54.5 31.5 31.9 
VEL= 1.2 1.6 1.9 2.0 2.1 2.1 2.2 2.2 2.3 2.3 4.7 2.3 

DEPTH= 3.1 5.8 7.1 7.6 7.9 8.3 8.6 8.9 9.1 9.4 9.5 9.4 

STA= 1004. 1006. 1008. 1010. 1014. 1018. 
PER a= 3.4 3.1 3.9 3.4 .6 
AREA= 14.5 14.4 19.1 22.9 7.7 
VEL= 2.2 2.1 1.9 1.4 .8 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.I28 2.84 2256.44 2256.44 .OO 2257.65 1.21 .B1 .33 2253.60 
943.0 134.7 247.7 560.5 22.1 18.2 89.1 5.9 1.1 2253.60 

.04 6.11 13.63 6.29 .070 .035 .070 .OOO 2253.60 987.99 
.025651 390. 475. 495. 0 17 0 .OO 53.16 1041.14 

FLOW DISTRIBUTION FOR SECNO= .I3 CUSEL. 2256.44 

STA= 988. 989. 990. 996. 998. 1004. 1025. 1035. 1036. 1038. 1039. 1040. 1041. 
PER P= .I .8 11.1 2.4 26.3 38.8 17.1 1.7 !.O .6 .2 .O 
AREA= .4 2.0 16.3 3.3 18.2 55.7 25.9 2.8 2.0 1.5 .8 .3 
VEL= 1.5 3.5 6.4 6.7 13.6 6.6 6.2 5.5 4.6 3.6 2.5 1.2 

DEPTH= .5 1.7 2.6 2.8 2.8 2.7 2.5 2.2 1.7 I .2 .7 .2 



SECNO DEPTH CUSEL CRlUS USELK EG 0, HV HL OLOSS L-BANK ELEV 

QLOB OCH QROB ALOE ACH AR08 VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.69 

FLOW DISTRIBUTION FOR SECNO= . I9 CUSEL= 2262.10 

STA= 980. 989. 994. 998. 1006. 1017. 1028. 1040. 1051. 1057. 1061. 
PER a= 4.5 6.5 5.4 24.8 17.3 14.6 12.3 10.0 3.9 .6 

AREA= 14.2 15.5 11.8 25.8 37.0 33.3 30.1 26.7 11.6 3.1 

CCHV- .300 CEHV= .500 
"SECNO .278 

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 

.278 4.50 2268.10 2268.10 .OO 2269.72 1.62 5.66 .56 2263.60 
943.0 513.6 260.2 169.2 68.7 17.1 23.0 8.9 2.2 2263.60 

.08 7.48 15.23 7.36 .060 .035 .060 .OD0 2263.60 974.77 
.01TJ20 535. 470. 400. 0 11 0 .OO 33.69 1008.45 

FLOW D I S T R I B U T I O N  FOR SECNO= .28 CUSEL= 2268.10 

STA= 975. 983. 985. 988. 990. 998. 1001. 1005. 1008. 1008. 
PER Q= 5.7 4.9 6.4 8.1 29.4 27.6 14.5 3.4 .I 

AREA= 11.3 7.1 8.4 9.6 32.2 17.1 15.9 6.6 .5 
VEL- 4.8 6.5 7.2 7.9 8.6 15.2 8.6 4.9 1.6 

DEPTH= 1.5 2.8 3.3 3.8 4.3 4.5 4.3 2.6 .5 
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SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 

QLOB PCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlW SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 HINlHUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.349 5.95 2275.55 2275.55 .OO 2277.72 2.16 5.50 . I6  2269.60 
943.0 348.5 249.4 345.1 37.0 14.9 36.7 9.7 2.4 2269.60 

.08 9.42 16.76 9.40 .050 .035 .050 .OOO 2269.60 989.49 
.014441 365. 375. 295. 0 11 0 .OO 21.06 1010.55 

FLOU DISTRIBUTION FOR SECNO- .35 CUSEL= 2275.55 

STA= 989. 994. 995. 999. 1001. 1005. 1006. 1008. 1011. 
PER a= 5.5 5.0 26.5 26.4 25.8 5.5 3.1 2.2 
AREA= 9.3 5.9 21.9 14.9 21.3 6.4 4.4 4.7 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.381 3.62 2283.22 2283.22 .OO 2284.76 1.53 2.77 .06 2279.60 
943.0 460.2 170.9 311.9 51.8 12.3 35.7 10.1 2.5 2279.60 

.09 8.89 13.87 8.75 .050 .035 .050 .OOO 2279.60 980.22 
.019184 160. 169. 175. 0 14 0 .OO 33.01 1013.22 

FLOU DISTRIBUTION FOR SECNO= .38 CUSEL= 2283.22 

STA= 980. 982. 983. 984. 985. 995. 998. 1001. 1010. 1011. 1012. 1013. 
PER P= .I .7 1.4 2.6 35.3 8.6 18.1 30.2 2.0 .8 .I 
AREA= .6 1.6 2.3 3.4 35.6 8.3 12.3 30.5 2.9 1.7 .5 
VEL- 2.3 4.4 6.0 7.3 9.3 9.7 13.9 9.3 6.3 4.4 2.1 

DEPTH= .4 1.3 2.1 2.8 3.4 3.6 3.6 3.4 2.7 1.6 .5 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a  LOB PCH 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 O C  ICONT CORAR TOPUID ENDST 

*SECNO .473 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.473 3.93 2291.53 2291.53 .OO 2292.95 1.42 8.11 .O1 2287.60 

943.0 335.9 275.2 331.9 43.5 21.2 42.8 11.2 2.9 2287.60 

.I0 7.72 12.97 7.76 .050 .035 .050 .OOO 2287.60 980.36 
.Dl5046 420. 486. 548. 0 8 0 .OO 38.53 1018.89 

FLOU DISTRIBUTION FOR SECND- .47 CUSEL= 2291.53 

STA= 980. 987. 989. 991. 997. 1003. 1010. 1012. 1015. 1019. 
PER P= 3.0 4.9 5.0 22.7 29.2 25.3 4.5 3.9 1.5 
AREA= 6.7 6.8 5.8 24.2 21.2 27.2 5.7 6.2 3.7 
VEL= 4.3 6.8 8.1 8.8 13.0 8.8 7.5 6.0 3.7 

DEPTH= 1.1 2.7 3.4 3.8 3.9 3.7 3.2 2.3 .8 

"SECNO .568 
7185 MINIMUM SPECIFIC ENERGY e Cl: iCAL DEPTH ASSUMED 

3.32 2300.92 2300.92 .OO 2302.03 1.11 7.46 .03 2297.60 
943.0 292.4 239.2 411.4 41.9 19.9 61.1 12.5 3.4 2297.60 

.I2 6.97 12.01 6.74 .050 .035 .050 .OOO 2297.60 977.70 
.016166 540. 502. 410. 0 15 0 .OO 54.59 1032.30 

FLOU DISTRIBUTION FOR SECNO- .57 CUSEL= 2300.92 

STA= 978. 986. 988. 990. 996. 997. 1003. 1010. 1013. 1016. 1021. 1025. 1032. 
PER a= 5.2 3.2 4.2 15.6 2.9 25.4 18.7 7.0 5.6 5.6 3.7 3.0 
AREA= 10.1 4.6 5.4 . 18.4 3.3 19.9 21.8 8.9 7.7 8.7 6.8 7.2 
VEL= 4.8 6.5 7.3 8.0 8.3 12.0 8.1 7.4 6.9 6.1 5.2 4.0 

DEPTH= I .2 2.3 2.7 3.1 3.3 3.3 3.1 2.8 2.5 2.1 1.6 1.0 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.663 4.77 2308.47 2308.47 .OO 2310.19 1.71 7.42 . I8 2303.70 
670.0 203.6 262.8 203.6 26.5 19.1 26.4 13.6 3.9 2303.70 

.I3 7.69 13.77 7.72 .050 .035 .050 .OOO 2303.70 988.88 
.013081 435. 502. 560. 0 11 0 .OO 21.71 1010.59 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNO= .66 CWSEL= 2308.47 

STA= 989. 993. 994. 995. 998. 1002. 1005. 1006. 1007. 1009. 1011. 
PER Q= 3.4 3.1 4.5 19.5 39.2 19.5 4.1 3.0 3.1 .7 
AREA= 5.3 3.3 4.1 13.9 19.1 13.9 3.7 3.1 4.1 1.6 

VEL= 4.3 6.4 7.4 9.4 13.8 9.4 7.5 6.6 5.0 2.8 
DEPTH= 1.3 3.3 4.1 4.6 4.8 4.6 4.1 3.4 2.3 .8 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.758 2.85 2321.85 2321.85 .OD 2322.79 .95 6.48 .08 2319.30 
670.0 142.7 281.4 245.9 27.6 28.0 41.2 14.5 4.3 2319.30 

. I5  5.16 10.04 5.97 .050 .035 .050 .OOO 2319.00 976.22 
.014926 495. 502. 395. 0 14 0 .OO 51.10 1027.32 

a DISTRIBUTION FOR SECNO- .76 CWSEL= 2321.85 

STA= 976. 987. 992. 995. 997. 1007. 1014. 1021. 1025. 1027. 
PER a= 3.6 7.0 6.6 4.1 42.0 16.7 13.2 5.7 1.1 
AREA- 7.2 9.0 7.2 4.2 28.0 17.3 14.9 6.8 2.2 
VEL= 3.3 5.2 6.1 6.6 10.0 6.5 5.9 5.6 3.3 

DEPTH= .7 1.7 2.2 2.4 2.7 2.4 2.1 1.9 .9 

*SECNO .852 
7185 HlNIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.852 3.49 2329.49 2329.49 .OO 2330.53 1.04 7.01 .03 2326.40 
670.0 191.0 252.5 226.6 32.8 23.0 38.4 15.6 4.8 2326.40 

. I 7  5.82 10.96 5.89 .050 .035 .050 .OOO 2326.00 979.20 
.013728 465. 496. 500. 0 11 0 .OO 44.61 1023.81 

FLOW DISTRIBUTION FOR SECNO= .85 CWSEL- 2329.49 

STA= 979. 988. 992. 995. 997. 1004. 1009. 1013. 1017. 1020. 1024. 
PER a= 5.4 7.5 6.8 8.8 37.7 12.7 9.5 6.9 3.4 1.3 
AREA= 8.8 8.8 7.0 8.2 23.0 12.2 10.3 8.4 4.8 2.8 
VEL= 4.1 5.8 6.5 7.1 11.0 7.0 6.2 5.5 4.8 3.1 

DEPTH= 1 .O 2.1 2.6 2.9 3.3 2.8 2.4 2.0 1.6 .7 
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SECNO DEPTH CUSEL CRlUS USELK EG 0, HV HL OLOSS L-BANK ELEV 

QLOB QCH PRO0 ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

*SECNO .947 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.947 3.24 2338.84 2338.84 .OO 2340.07 1.23 6.97 .06 2335.60 

670.0 221.1 227.8 221.1 31.4 19.5 31.4 16.5 5.2 2335.60 

. I8  7.03 11.70 7.03 .050 .035 .050 .OOO 2335.60 982.89 
.015804 385. 502. 525. 0 11 0 .OO 34.22 1017.11 

FLOU DISTRIBUTION FOR SECNO= .95 CUSEL= 2338.84 

"SECNO 1.042 
7185 MINIMUM SPECIFIC ENERGY 

." CRITICAL DEPTH ASSUMED 
1.042 4.75 2349.55 2349.55 .OO 2350.87 1.33 7.57 .03 2345.30 
670.0 188.4 205.5 276.2 28.2 15.7 39.1 17.5 5.6 2345.30 

.20 6.69 13.06 7.06 .050 .035 .050 .OOO 2344.80 986.06 
.013463 570. 502. 495. 0 14 0 .OO 30.86 1016.92 

FLOW DISTRIBUTION FOR SECNO- 1.04 CUSEL= 2349.55 

STA= 1016. 1017. 
PER Q= .2 
AREA= .6 
VEL= 2.1 

DEPTH- .5 



SECNO DEPTH CUSEL CRlUS USELK EG 
,LOB 

HV HL DLOSS L-BANK ELEV 
QCH PRO0 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 

FLOW DISTRIBUTION FOR SECNO= 1.14 CUSEL= 2355.43 

STA= 981. 987. 989. 997. 1003. 1010. 1012. 1014. 1018. 1027. 
PER Q= 3.0 3.9 26.9 32.4 18.6 4.3 3.5 4.7 2.9 
AREA= 6.2 5.3 28.6 23.0 25.4 6.5 5.7 8.9 8.4 
VEL= 3.3 4.9 6.3 9.4 4.9 4.5 4.1 3.5 2.3 

DEPTH= 1.1 2.6 3.6 3.8 3.6 3.2 2.8 2.2 .9 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.231 4.23 2363.73 2363.73 .OO 2364.85 1 . I2 4.85 .12 2359.90 
670.0 100.5 323.0 246.5 23.0 28.9 50.2 19.8 6.5 2359.80 

.24 4.37 11.19 4.91 .060 .040 .070 .OOO 2359.50 981.27 
.014130 565. 502. 335. 0 8 0 .OO 47.41 1028.68 

FLOW DISTRIBUTION FOR SECNO= 1.23 CUSEL= 2363.73 

STA= 981. 993. 996. 999. 1006. 1013. 1017. 1020. 1029. 
PER Q= 3.3 3.2 8.5 48.2 22.1 8;3 3.5 2.9 
AREA= 8.5 5.0 9.5 28.9 25.4 11.5 5.9 7.5 
VEL= 2.6 4.3 6.0 11.2 5.8 4.9 4.0 2.6 

DEPTH= .7 1.8 3.3 4.1 3.5 2.7 2.0 .9 

*SECNO 1.314 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.314 3.03 2373.03 2373.03 .OO 2373.86 .83 6.15 .03 2370.40 
447.0 109.2 192.7 145.0 22.5 19.5 35.3 20.6 6.9 2370.40 

.25 4.87 9.86 4.11 .060 .040 .070 .OOO 2370.00 982.41 
.017748 320. 438. 390. 0 19 0 .OO 46.67 1029.08 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

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  IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO- 1.31 CWSEL= 2373.03 

STA= 982. 988. 993. 995. 997. 1004. 1007. 1011. 1015. 1018. 1025. 1029. 
PER P= 4.1 9.9 4.8 5.7 43.1 10.6 8.0 6.0 4.2 3.4 .2 

AREA= 5.4 9.1 3.8 4.2 19.5 9.2 7.7 6.4 5.3 5.9 .8 
VEL= 3.4 4.9 5.6 6.0 9.9 5.2 4.7 4.1 3.6 2.6 1.1 

DEPTH= .9 1.8 2.2 2.5 2.8 2.5 2.1 1.8 1.4 .8 .2 

"SECNO 1.364 
1.364 1.99 2377.59 2377.37 .OO 2378.07 .48 4.17 .04 2375.60 
447.0 215.9 157.1 74.0 50.4 21.0 20.6 21.0 7.2 2375.60 

.27 4.28 7.48 3.58 .060 .040 .070 .DO0 2375.60 954.44 
.016265 250. 264. 210. 3 11 0 .OO 63.51 1017.94 

FLOU DlSTRIBUTlON FOR SECNO= I .36 CUSEL= 2377.59 

STA= 954. 966. 970. 987. 991. 1002. 1010. 1014. 1018. 
PER a= 3.9 5.1 30.2 9.1 35.1 12.7 3.4 .4 

0 RE A= 6.7 5.8 29.6 8.3 21.0 14.3 5.1 1.3 
VEL= 2.6 3.9 4.6 4.9 7.5 4.0 3.0 1.5 

DEPTH= .6 1.4 1.7 1.9 2.0 1.8 1.2 .4 

CCHV= .I00 CEHV= .300 
*SECNO 1.420 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.420 3.46 2381.96 2381.96 .OO 2382.93 .97 3.94 .I5 2378.90 
447.0 124.9 198.4 123.7 25.0 18.9 24.9 21.5 7.5 2378.90 

.28 4.99 10.49 4.97 .055 .035 .055 .OOO 2378.50 982.64 
.012769 260. 296. 260. 0 14 0 .OO 34.73 1017.36 

FLOU DISTRIBUTION FOR SECNO= 1.42 CUSEL= 2381.96 

STA= 983. 989. 993. 996. 997. 1003. 1006. 1009. 1010. 1013. 1017. 
PER P- 3.3 9.5 9.4 5.8 44.4 10.6 8.2 3.2 3.9 1.7 

AREA= 4.8 8.7 7.3 4.1 18.9 7.9 6.8 2.9 4.3 3.0 
VEL- 3.0 4.9 5.7 6.3 10.5 6.0 5.4 4.9 4.1 2.6 

DEPTH= .8 2.0 2.6 3.0 3.3 2.8 2.4 2.1 1.6 .6 
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SECNO DEPTH CUSEL CRlUS USELK EG a. 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 I O C  ICONT CORAR TOPUIO ENOST 

*SECNO 1.515 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

1.515 4.58 2388.58 2388.58 .OO 2389.63 1.05 5.56 .02 2384.70 
447.0 193.1 230.3 23.6 40.4 21.9 6.4 22.3 7.9 2385.30 

.29 4.77 10.52 3.67 .055 .035 .055 .OOO 2384.00 970.24 
.010457 460. 502. 475. 0 11 0 .OO 35.51 1005.76 

FLOW DISTRIBUTION FOR SECNO= 1.51 CUSEL= 2388.58 

STA= 970. 984. 987. 989. 991. 993. 995. 996. 1002. 1003. 1006. 
PER a= 3.6 5.2 4.0 5.3 6.7 8.2 10.1 51.5 4.0 1.3 
AREA= 7.5 6.1 3.9 4.6 5.4 6.0 7.0 21.9 4.1 2.3 

VEL= 2.2 3.8 4.6 5.1 5.6 6.1 6.5 10.5 4.3 2.6 
DEPTH= .6 1.6 2.2 2.6 3.0 3.3 3.7 4.1 2.6 .9 

*SECNO 1.610 
7185 MINIMUM SPECIFIC ENERGY 

CRITICAL OEPTH ASSUMED 
1.610 3.34 2400.34 2400.34 .OO 2401.23 .89 4.99 .02 2397.80 
447.0 86.1 253.8 107.1 21.4 27.1 25.5 23.0 8.3 2397.60 

.31 4.03 9.36 4.20 .055 .035 .055 .OOO 2397.00 979.17 
.Dl1495 340. 502. 530. 0 19 0 .OO 42.13 1021.30 

FLOW OlSTRlBUTlON FOR SECNO- 1.61 CUSEL= 2400.34 

STA= 979. 980. 984. 989. 995. 1004. 1009. 1015. 1020. 1021. 

PER P= .O 1.1 5.8 12.4 56.8 14.6 7.1 2.2 .O 
AREA= .I 2.3 7.4 11.6 27.1 12.9 8.3 4.1 .2 
VEL= .8 2.1 3.5 4.8 9.4 5.1 3.8 2.4 .9 

DEPTH= .2 .6 1.3 2.1 3.0 2.3 1.5 .7 .2 

CCHV= .I00 CEHV= .300 
*SECNO 1.691 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

1.691 2.47 2409.77 2409.77 .OO 2410.70 .94 5.80 .O1 2407.30 
447.0 217.4 180.7 48.9 36.5 18.2 8.9 23.7 8.7 2407.30 

.33 5.96 9.90 5.50 .050 .035 .050 .DO0 2407.30 973.38 
.Dl6341 440. 428. 395. 0 15 0 .OO 33.85 1007.23 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QLDB QCH PRO6 ALOE 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  ICONT CORAR TOPUlD ENDST 

FLW DISTRIBUTION FOR SECNO= 1.69 CVSEL- 2409.77 

STA= 973. 976. 977. 979. 980. 987. 994. 1002. 1003. 1005. 1007. 1007. 
PER O= .2 .8 1.6 2.6 18.6 24.8 40.4 5.2 4.2 1.5 .O 

AREA- .6 1.1 1.7 2.3 14.0 16.7 18.2 3.6 3.3 1.9 .I 

VEL= 1.7 3.1 4.1 5.0 6.0 6.6 9.9 6.4 5.8 3.5 1.2 
DEPTH= .3 .8 1.2 1.6 2.0 2.3 2.5 2.3 1.9 1.1 .2 

*SECNO 1.735 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.735 2.97 2415.47 2415.47 .DO 2416.22 .76 3.70 .02 2412.90 
221.0 88.4 92.6 40.0 18.8 10.0 9.0 24.0 8.8 2412.90 

.34 4.70 9.30 4.44 .050 .035 .050 .OOO 2412.50 983.10 
.Ill2795 285. 232. 170. 0 11 0 .OO 25.35 1008.45 

FLOU DISTRIBUTION FOR SECNO- 1.74 CUSEL= 2415.47 

*SECNO 1.800 
7185 HlNIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.800 2.49 2420.49 2420.49 .OO 2421.15 .66 4.29 .O1 2418.50 
221 .O 43.2 130.5 47.3 11.3 16.5 12.6 24.3 9.1 2418.60 

.35 3.81 7.89 3.76 .050 .035 .050 .OD0 2418.00 985.78 
.012198 343. 343. 343. 0 15 0 .OO 31.04 1016.82 

FLOW DISTRIBUTION FOR SECNO= 1.80 CUSEL= 2420.49 

STAS 986. 989. 992. 995. 997. 1005. 1009. 1012. 1017. 1017. 
PER Q= .9 4.1 8.1 6.5 59.1 14.3 5.1 2.0 .O 

AREA= 1.2 2.9 4.3 2.9 16.5 7.1 3.3 2.2 .O 

VEL= 1.7 3.1 4.1 4.9 7.9 4.4 3.4 2.0 .O 

DEPTH= .3 .9 1.4 1.8 2.2 1.6 1.1 .5 .O 
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SECNO DEPTH CWSEL CRIWS WSELK EG ma HV HL OLOSS L-BANK ELEV 
OLOB OCH 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 ICON1 CORAR TOPWID ENDST 

CCHV- .I00 CEHV= .300 
*SECNO 1.856 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.856 2.23 2427.03 2427.03 .OO 2427.64 .61 4.89 .OO 2424.80 
221.0 106.5 75.9 38.6 21.8 8.9 8.8 24.5 9.3 2425.00 

.37 4.88 8.50 4.37 .060 .045 .060 .OOO 2424.80 978.62 
.024238 260. 296. 345. 0 11 0 .OO 32.20 1010.82 

FLOW DISTRIBUTION FOR SECNO- 1.86 CWSEL= 2427.03 

STA= 979. 983. 989. 996. 998. 1002. 1006. 1011. 
PER Q= .8 8.9 25.0 13.5 34.3 14.9 2.5 
AREA= 1.1 5.6 10.4 4.7 8.9 6.6 2.3 

VEL= 1.6 3.5 5.3 6.4 8.5 5.0 2.5 
DEPTH= .3 .9 1.6 2.1 2.1 1.5 .5 

*SECNO 1.894 

.a MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
1 .894 2.50 2432.50 2432.50 .OO 2433.19 .69 4.46 .02 2430.40 
221.0 47.8 115.2 58.0 10.7 14.1 13.4 24.7 9.4 2430.60 

.38 4.45 8.18 4.33 .060 .045 .060 .OOO 2430.00 988.74 
.021378 185. 201. 205. 0 8 0 .OO 26.89 1015.63 

FLOW DISTRIBUTION FOR SECNO- 1.89 CUSEL= 2432.50 

STA= 989. 990. 992. 994. 996. 998. 1004. 1009. 1013. 1015. 1016. 
PER a= .2 1.8 3.8 . 6.4 9.5 52.1 16.2 8.2 1.7 .I 
AREA= .3 1.4 2.2 3.0 3.8 14.1 7.1 4.7 1.4 .2 
VEL= 1.4 2.8 3.8 4.7 5.5 8.2 5.0 3.8 2.7 1.2 

DEPTH= .3 .7 1.1 1.5 1.9 2.2 1.7 1.1 .7 .3 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB 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 O C  ICONT CORAR TOPUID ENDS1 

FLOU DISTRIBUTION FOR SECNO- 1.95 CUSEL= 2437.49 

STA= 986. 988. 990. 996. 1004. 1008. 1010. 1012. 1014. 
PER Q= .4 3.0 21.6 49.9 15.8 5.9 3.0 .4 
AREA= .6 2.2 10.7 16.7 7.6 3.2 2.2 .6 

VEL= 1.4 3.1 4.5 6.6 4.6 4.1 3.1 1.4 
DEPTH= .3 1.1 1.8 2.1 1.9 1.6 1.1 .3  

CCHV= .I00 CEHV= .300 
*SECNO 2.030 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.030 2.41 2448.81 2448.81 .OO 2449.52 .71 8.97 .07 2446.40 
221 .O 67.8 87.0 66.2 14.4 9.6 13.7 25.4 9.8 2446.40 

.41 4.70 9.04 4.85 .070 .050 .070 .OOO 2446.40 986.06 
.028710 460. 449. 420. 0 8 0 .OO 25.95 1012.01 

FLOU DISTRIBUTION FOR SECNO= 2.03 CUSEL- 2448.81 

PER O= 1.4 8.8 20.5 39.4 20.5 8.8 .7 
AREA= 1.6 4.8 8.0 9.6 8.0 4.8 .8 
VEL- 1.9 4.0 5.6 9.0 5.6 4.0 1.9 

DEPTH= .4 I .2 2.0 2.4 2.0 1.2 .4 

FLOW DISTRIBUTION FOR SECNO= 2.10 CUSEL= 2457.64 

STA= 984. 986. 990. 994. 996. 1005. 1007. 1009. 
PER O= .5 5.9 14.6 9.4 65.3 3.6 .6 
AREA= .8 4.2 7.3 4.3 20.4 2.5 .9 

VEL- 1.3 3.1 4.4 4.9 7.1 3.2 1.6 
DEPTH= .3 1 .I 1.8 2.1 2.3 1.2 .4 
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SECNO DEPTH CUSEL CRIUS USELK EC HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

*SECNO 2.199 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.199 1.55 2472.85 2472.85 .OO 2473.39 .54 12.81 .OO 2471.30 
221 .O 37.5 103.1 80.4 8.9 13.9 19.2 26.2 10.4 2471.30 

.45 4.21 7.41 4.18 .070 .050 .070 .OOO 2471.30 987.85 
.034813 465. 512. 520. 0 14 0 .OO 38.48 1026.34 

FLOW DISTRIBUTION FOR SECNO= 2.20 CUSEL= 2472.85 

STA= 988. 990. 997. 1006. 1014. 1023. 1026. 1026. 
PER Q= .9 16.1 46.6 25.2 10.6 .5 .O 
AREA= .9 8.0 13.9 11.6 6.9 .7 .O 
VEL- 2.1 4.4 7.4 4.8 3.4 1.5 .O 

DEPTH= .4 1.2 1.5 1.3 .8 .2 .O 

FLOW DISTRIBUTION FOR SECNO- 2.28 CUSEL= 2484.20 

STA= 979. 987. 993. 997. 1004. 1011. 1018. 1025. 1027. 
PER P5 3.3 12.2 11.2 38.5 21.2 10.6 3.0 .O 
AREA= 3.7 7.9 5.8 13.1 11.3 7.5 3.5 .2 
VEL- 2.0 3.4 4.3 6.5 4.1 3.1 1.9 .6 

DEPTH- .5 I .2 1.7 1.9 1.6 1.0 .5 .I 

FLOW DISTRIBUTION FOR SECNO- 2.34 CUSEL= 2492.16 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P 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 

STA= 969. 972. 978. 983. 990. 997. 1003. 1008. 1013. 1018. 1023. 1025. 1026. 
PER a= .2 2.6 5.0 12.1 18.8 31.1 14.0 9.0 5.0 2.0 .2 .O 

AREA= .4 2.7 3.5 6.7 8.7 9.6 6.5 5.0 3.5 2.0 .3 .I 

VEL; 1 .O 2.2 3.1 4.0 4.8 7.2 4.8 4.0 3.1 2.2 1.4 .O 

OEPTH- .1 .4 .7 1.0 1.3 1.5 1.3 1.0 .7 .4 .2 .1 

*SECNO 2.381 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

LAST CROSS SECTION OF DETAILED ANALYSIS 
2.381 1.70 2500.70 2500.70 .OO 2501.18 .48 7.06 .02 2499.30 
221 .O 55.7 129.6 35.7 16.1 19.4 10.5 27.2 11.5 2499.40 

.51 3.47 6.70 3.40 .070 .050 .070 .OOO 2499.00 973.32 
.029012 195. 222. 255. 0 8 0 .OO 46.04 1019.36 

FLOU DISTRIBUTION FOR SECNO= 2.38 CUSEL= 2500.70 
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a FLWOWAY DETERMINATION 

13 TRIBUTARY WASH R - 1  

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

0 3 0 0 0 0 0 0 2248.57 0 

52 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 CWSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV- . lo0 CEHV= .300 
*SECNO 2.805 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 925.0 1038.0 TYPE- 1 TARGET- 113.000 
CONFLUENCE OF WASH R - CEMETERY WASH AND TRIBUTARY WASH R - I  

THE METHOD USED TO START THIS HEC-2, WATER SURFACE PROFILE 
ANALYSIS I S  THE KNOWN STARTING WATER SURFACE METHOD. THE 
UATER SURFACE ELEVATION FOR CROSS SECTION 5.184, UASH R -  

CEMETERY MASH, WAS USED AS THE STARTING UATER SURFACE ELEVATION 
FOR THE UASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USE0 WAS COMPUTED DURING THE HEC-2 
ANALYSIS FOR UASH R-CEMETERY WASH. 

2.805 7.17 2248.57 2248.57 2248.57 2251.43 2.86 .OO .OO 2241.70 
6870.0 2703.5 3324.9 841.6 347.1 186.8 110.4 0 .oo 

.O .O 2241.70 
7.79 17.80 7.62 .070 .035 .070 .OOO 2241.40 925.73 

.013083 0. 0. 0. 0 4 0 .OO 111.57 1037.30 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlD = .64 

3470 ENCROACHMENT STATIONS= 956.0 1019.0 TYPE= 1 TARGET= 63.000 
THE POINT OF INTERSECTION OF THE THALUEG UITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERWISE NOTED. 
FIRST CROSS SECTION OF TRIBUTARY UASH R - I  

.038 9.55 2253.15 2247.61 2253.15 2253.25 . I1  1.55 .28 2243.60 
943.0 585.3 147.4 210.3 289.2 31.5 110.6 3.1 .5 2243.60 

.03 2.02 4.68 1.90 .070 .035 .070 .OOO 2243.60 956.86 
.000601 300. 201. 170. 2 11 0 .OO 61.28 1018.14 



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

 LOB ~ C H  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 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 987.0 1042.0 TYPE= 1 TARGET= 55 .OOO 

.I28 2.84 2256.44 2256.44 2256.44 2257.65 1.21 .82 .33 2253.60 
943.0 134.7 247.7 560.5 22.1 18.2 89.1 5.9 1.1 2253.60 

.04 6.11 13.63 6.29 .070 .035 .070 ,000 2253.60 987.99 
.025651 390. 475. 495. 0 17 0 .OO 53.16 1041.14 

3301 HV CHANGED HORE THAN HVlNS 

a UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATlO = 1.69 

3470 ENCROACHMENT STATIONS. 979.0 1062.0 TYPE= 1 TARGET= 83.000 
.189 3.40 2262.10 2261.42 2262.10 2262.59 .49 4.88 .07 2258.70 

943.0 155.2 234.3 553.5 41.4 25.8 141.7 7.3 1.6 2258.70 
.06 3.75 9.08 3.90 .070 .035 .070 .000 2258.70 979.72 

.008976 300. 322. 365. 4 8 0 .DO 81.49 1061.21 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 974.0 1009.0 TYPE= 1 TARGET- 35.000 
.278 4.50 2268.10 2268.10 2268.10 2269.72 1.62 5.66 .56 2263.60 

943.0 513.6 260.2 169.2 68.7 17.1 23.0 8.9 2.2 2263.60 
.08 7.48 15.22 7.36 .060 .035 .060 .OOO 2263.60 974.76 

.017305 535. 470. 400. 0 11 0 .OO 33.69 1008.45 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

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= 989.0 1011.0 TYPE- 1 TARGET= 22.000 
.349 5.95 2275.55 2275.55 2275.55 2277.72 2.16 5.50 . I6  2269.60 

943.0 348.5 249.4 345.1 37.0 14.9 36.7 9.7 2.4 2269.60 
.08 9.41 16.76 9.40 .050 .035 .050 .OOO 2269.60 989.49 

.014432 365. 375. 295. 0 11 0 .OO 21.06 1010.55 

3301 HV CHANGED MORE THAN HVlNS 

MINIMUM S P E C I F I C  ENERGY 

C R l T l C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.0 1014.0 TYPE= 1 TARGET= 34.000 
.381 3.63 2283.23 2283.23 2283.22 2284.76 1.53 2.76 .06 2279.60 

943.0 460.2 170.9 311.9 51.8 12.3 35.7 10.1 2.5 2279.60 
.09 8.88 13.86 8.74 .050 .035 .050 .OOO 2279.60 980.21 

.019118 160. 169. 175. 0 14 0 .OO 33.02 1013.23 

*SECND .473 

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- 980.0 1019.0 TYPE= 1 TARGET= 39.000 

.473 3.93 2291.53 2291.53 2291.53 2292.95 1.42 8.09 .01 2287.60 
943.0 335.9 275.2 331.9 43.5 21.2 42.8 11.2 2.9 2287.60 

.10 7.72 12.96 7.75 .050 .035 .050 .OOO 2287.60 980.35 
.015020 420. 486. 548. 0 8 0 .OO 38.54 1018.89 

"SECNO .568 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
 LOB QCH aROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

3470 ENCROACHMENT STATIONS- 977.0 1033.0 TYPE= 1 TARGET= 56.000 
.5M1 3.32 2300.92 2300.92 2300.92 2302.03 1.11 7.45 .03 2297.60 

943.0 292.4 239.1 411.4 41.9 19.9 61.1 12.5 3.4 2297.60 
. I2  6.97 12.01 6.74 .050 .035 .050 .OOO 2297.60 977.70 

.016161 540. 502. 410. 0 15 0 .OO 54.59 1032.30 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 988.0 1011.0 TYPE- 1 TARGET= 23.000 
A63 4.77 2308.47 2308.47 2308.47 2310.19 1.72 7.43 . I8  2303.70 

670.0 203.6 262.8 203.6 26.5 19.1 26.4 13.6 3.9 2303.70 
. I3 7.69 13.77 7.73 .050 .035 .050 .OOO 2303.70 Pm.89 

*SECNO .758 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.0 1028.0 TYPE= 1 TARGET= 
.758 2.85 2321.85 2321.85 2321.85 2322.79 .94 

670.0 142.9 281.2 245.9 27.7 28.1 41.2 
.I5 5.15 10.01 5.96 .050 .035 .050 

.014832 495. 502. 395. 0 14 0 

*SECNO .852 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 979.0 1024.0 TYPE; 1 TARGET= 
.a52 3.49 2329.49 2329.49 2329.49 2330.53 1.03 

670.0 191.0 252.4 226.6 32.8 23.1 38.5 
. I 7  5.82 10.95 5.89 .050 .035 .050 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

*SECNO .947 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 982.0 1018.0 TYPE' 1 TARGET= 36.000 
.947 3.24 2338.84 2338.84 2338.84 2340.07 1.23 6.96 .06 2335.60 

670.0 221.1 227.8 221.1 31.4 19.5 31.4 16.5 5.2 2335.60 
. I8  7.04 11.70 7.04 .050 ,035 .050 .OOO 2335.60 982.89 

.015809 385. 502. 525. 0 11 0 .OO 34.22 1017.11 

*SECNO 1.042 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 986.0 1017.0 TYPE= 1 TARGET= 31 .OOO 

1.042 4.75 2349.55 2349.55 2349.55 2350.87 1.32 7.57 .03 2345.30 
670.0 188.4 205.4 276.2 28.2 15.7 39.2 17.5 5.6 2345.30 

.20 6.68 13.05 7.05 .050 .035 .050 .OOO 2344.80 986.06 

.013436 

570. 502. 495. 0 14 0 .OO 30.86 1016.92 

CCHV- .I00 CEHV= .300 
"SECNO 1.136 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 981.0 1028.0 TYPEE 1 TARGET= 47.000 
1.136 3.83 2355.43 2354.84 2355.43 2356.13 .70 5.20 .06 2351.60 
670.0 226.1 216.9 227.0 40.1 23.0 54.8 18.7 6.1 2351.60 

.22 5.64 9.44 4.14 .050 .035 .065 .DO0 2351.60 981.43 
.008249 460. 496. 540. 4 19 0 .OO 45.72 1027.15 

CCHV= .I00 CEHV= .300 
*SECNO 1.231 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 981.0 1029.0 TYPE= 1 TARGET= 48.000 
1.231 4.23 2363.73 2363.73 2363.73 2364.85 1.11 4.85 . I2 2359.90 
670.0 100.7 322.8 246.5 23.1 28.9 50.3 19.8 6.5 2359.80 

.24 4.36 11.17 4.90 .060 .040 .070 .OOO 2359.50 981.25 
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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 IDC ICONT CORAR TOPUID ENDST 

*SECNO 1.314 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 982.0 1030.0 TYPE= 1 TARGET= 48.000 
1.314 3.03 2373.03 2373.03 2373.03 2373.86 .82 6.12 .03 2370.40 
447.0 109.3 192.6 145.1 22.5 19.6 35.4 20.6 6.9 2370.40 

.25 4.86 9.85 4.10 .060 .040 .070 .OOO 2370.00 982.41 
. 0 17665 320. 438. 390. 0 19 0 .OO 46.70 1029.11 

3470 ENCROACHMENT STATIONS= 954.0 1018.0 TYPE= 1 TARGET= 64.000 
1.364 1.99 2371.59 2377.37 2377.59 2378.07 .48 4.17 .03 2375.60 
447.0 215.9 157.1 74.0 50.3 21.0 20.6 21.0 7.2 2375.60 

.27 4.29 7.49 3.59 .060 ,040 .070 .OOO 2375.60 954.h6 
.016345 250. 264. 210. 3 11 0 .OO 63.47 1017.93 

*SECNO 1.420 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 982.0 1018.0, TYPE; 1 TARGET. 36.000 
1.420 3.46 2381.96 2381.96 2381.96 2382.93 .97 3.94 . I5 2378.90 
447.0 124.9 198.3 123.7 25.0 18.9 24.9 21.5 7.5 2378.90 

.28 4.99 10.48 4.97 .055 .035 .055 .OOO 2378.50 982.63 
,012760 260. 296. 260. 0 14 0 .OO 34.73 1017.37 

*SECNO 1.515 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 970.0 1006.0 TYPE= 1 TARGET= 36.000 
1.515 4.58 2388.58 2388.58 2388.58 2389.63 1.04 5.54 .02 2384.70 
447.0 193.3 230.0 23.7 40.6 21.9 6.5 22.3 7.9 2385.30 

.29 4.76 10.49 3.67 .055 .035 .055 .OOO 2384.00 970.15 
.010380 460. 502. 475. 0 11 0 .OO 35.61 1005.76 
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SECNO DEPTH CUSEL CRlUS USELK EG HV 

P PLOB PCH PROB ALOE ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

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

*SECNO 1.610 
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= 979.0 1022.0 TYPE= 1 TARGET= 

1.610 3.34 2400.34 2400.34 2400.34 2401.23 -88 
447.0 86.2 253.7 107.2 21.4 27.2 25.6 

.31 4.02 9.34 4.19 .055 .035 .055 
.011445 340. 502. 530. 0 19 0 

CCHV= . lo0 CEHV= .300 
*SECNO 1.691 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1008.0 TYPE= 1 TARGET= 

1.691 2.46 2409.76 2409.76 2409.77 2410.70 .94 
447.0 217.3 180.8 48.9 36.4 18.2 8.9 

5.98 9.93 5.51 .050 .035 . 0 5 0  

440. 428. 395. 0 19 0 

*SECNO 1.735 
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- 983.0 1009.0 TYPE- 1 TARGET- 

1 .735 2.97 2415.47 2415.47 2415.47 2416.22 .75 
221.0 88.4 92.6 40.0 18.8 10.0 9.0 

.34 4.70 9.29 4.43 .050 .035 .050 
.012747 285. 232. 170. 0 11 0 

*SECNO 1.800 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1017.0 TYPE= 1 TARGET= 

1.800 2.49 2420.49 2420.49 2420.49 2421.15 .66 
221 .O 43.2 130.5 47.3 11.3 16.6 12.6 

.35 3.81 7.88 3.75 .050 .035 .050 
.012174 343. 343. 343. 0 15 0 

HL OLOSS L-BANK ELEV 

VOL TUA R-BANK ELEV 

UTN ELMIN SSTA 

CORAR TOPUIO ENDST 



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

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

CCHV- .I00 CEHV- .300 
*SECNO 1.856 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 978.0 1011.0 TYPE= I TARGET- 33.000 
1 .856 2.23 2427.03 2427.03 2427.03 2427.64 .61 4.86 .01 2424.80 
221.0 106.6 75.7 38.7 22.0 9.0 8.9 24.6 9.3 2425.00 

.37 4.85 8.45 4.35 .060 .045 .060 .OOO 2424.80 978.57 
.023894 260. 296. 345. 0 11 0 .OO 32.28 1010.84 

*SECNO 1.894 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 988.0 1016.0 TYPE= 1 TARGET. 28.000 
1 .894 2.50 2432.50 2432.50 2432.50 2433.19 .69 4.43 .02 2430.40 
221 .O 47.8 115.2 57.9 10.7 14.1 13.4 24.7 9.4 2430.60 

e.021;: 
4.45 8.19 4.33 .060 .045 .060 .OOO 2430.00 988.74 
185. 201. 205. 0 8 0 .OO 26.88 1015.63 

3470 ENCROACHMENT STATIONS= 986.0 1014.0 TYPE= 1 TARGET= 28.000 
1.945 2.09 2437.49 2437.20 2437.49 2437.96 .47 4.75 .02 2435.40 
221.0 55.3 110.3 55.4 13.5 16.7 13.5 25.0 9.6 2435.40 

.39 4.09 6.60 4.10 .060 .045 .060 .OOO 2435.40 986.28 
.014976 260. 269. 270. 4 19 0 .OO 27.44 1013.72 

CCHV= .100CEHV= .300 
*SECNO 2.030 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 986.0 1013.0 TYPE= 1 TARGET= 27.000 
2.030 2.41 2448.81 2448.81 2448.81 2449.52 .71 8.94 .07 2446.40 
221 .O 67.8 86.9 66.3 14.5 9.6 13.7 25.4 9.8 2446.40 

.41 4.68 9.02 4.84 .070 .050 .070 .OOO 2446.40 986.04 
.028477 460. 449. 420. 0 8 0 .OO 25.99 1012.02 
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0 SECNO O P T  CUSEL U S  USELK EG HV HL OLOSS L-BANK ELEV 
0 PLOB PCH QRW ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 983.0 1010.0 TYPE= 1 TARGET- 27.000 
2.102 2.63 2457.63 2457.43 2457.64 2458.23 .60 8.70 .01 2455.40 
221 .O 67.3 144.4 9.3 16.5 20.3 3.3 25.7 10.1 2456.00 

.43 4.08 7.10 2.82 .070 .050 .070 .OOO 2455.00 983.92 
.019592 335. 380. 410. 4 5 0 .OO 25.15 1009.07 

*SECNO 2.199 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 987.0 1027.0 TYPE- 1 TARGET= 40.000 
2.199 1.54 2472.84 2472.84 2472.85 2473.39 .55 12.88 .O1 2471.30 
221 .O 37.5 103.1 80.4 8.9 13.9 19.2 26.2 10.4 2471.30 

.45 4.21 7.42 4.19 .070 .050 .070 .OOO 2471.30 987.86 
.034971 465. 512. 520. 0 14 0 .OO 38.47 1026.33 

3470 ENCROACHMENT STATIONS= 979.0 1027.0 TYPE= 1 TARGET= 48.000 
2.280 1.90 2484.20 2484.04 2484.20 2484.56 .36 11.16 .02 2482.30 
221 .O 59.0 84.9 77.1 17.4 13.1 22.6 26.7 10.8 2482.30 

.48 3.39 6.49 3.41 .070 .050 .070 .OOO 2482.30 979.27 
.020267 445. 428. 415. 5 8 0 .OO 47.37 1026.63 

3470 ENCROACHMENT STATIONS= 968.0 1026.0 TYPE= 1 TARGET= 58.000 
2.339 1.45 2492.15 2492.14 2492.16 2492.56: .41 7.98 .O1 2490.70 
221 .O 85.5 68.7 66.8 21.9 9.6 17.4 27.0 11.2 2490.70 

.49 3.90 7.18 3.84 .070 .050 .070 .OOO 2490.70 968.86 
.035510 338. 312. 260. 3 19 0 .OO 56.99 1025.85 

*SECNO 2.381 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 973.0 1020.0 TYPE= 1 TARGET- 47.000 





LAST CROSS SECTION OF DETAILED ANALYSIS 
2.381 1.69 2500.69 2500.69 2500.70 2501.18 .49 7.16 .03 2499.30 
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T H I S  RUN EXECUTED 23JUN92 10:24:40 
...................................... 

HEC-2 UATER SURFACE PROFILES 

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

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

TRIBUTARY UASH R - I  

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

SECNO XLCH ELTRD ELLC ELMIN P CUSEL CRlUS EG 10*KS VCH AREA .01K 
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XLCH ELTRD ELLC CUSEL 

2329.49 
2329.49 

2338.84 
2338.84 

2349.55 
2349.55 

2355.43 
2355.43 

2363.73 
2363.73 

2373.03 
2373.03 

2377.59 
2377.59 

2381.96 
2381.96 

2388.58 
2388.58 

2400.34 
2400.34 

2409.77 
2409.76 

2415.47 
2415.47 

2420.49 
2420.49 

2427.03 
2427.03 

2432.50 
2432.50 

2437.49 
2437.49 

2448.81 
2448.81 

10*KS VCH AREA .01K 
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SECNO XLCH ELTRD ELLC ELMlN Q CUSEL CRIUS EG VCH AREA .01K 
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SUMMARY P R I N T W T  TABLE 150 

SECNO a CUSEL D l  FUSP D l  FUSX DIFKUS TOPUlD XLCH 
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4 CUSEL D 1 FUSP D 1 FUSX DIFKUS TOPUlD XLCH 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 2.805 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.805 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

WARNING SECNO- . 0 3 8  PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO= .D38 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= .I28 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .128 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .I28 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .128  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

UARNING SECNO- .I89 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= .I89 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- . 2 7 8  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 2 7 8  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .278 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 2 7 8  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= . 3 4 9  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

T l O N  SECNO= 

mT 

. 3 4 9  PROFILE= 1 ulnlnun SPECIFIC ENERGY 

I O N  SECNO= .349  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 3 4 9  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .381 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .381 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .381 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .381 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .473 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .473 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .473 PROFILES 2 . C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .473 PROFILE; 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .5& PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 5 6 8  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 568  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECND= .568  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .6-53 PROFILE* 1 C R I T I C A L  DEPTH ASSUMED 

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

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

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

CAUTION SECNO= .758 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

Y I O N  SECNO= . 7 5 8  PROFILE= I MINIMUM S P E C I F I C  ENERGY 

I O N  SECND= .758 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .758 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOZ . 8 5 2  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 8 5 2  PROFILE- 1 M~NIMUM SPECIFIC ENERGY 
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CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNQ 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

.852  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

. 8 5 2  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

. 9 4 7  PROFILE= 1 C R I T I C A L  DEPTH ASSUMEO 

. 9 4 7  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

. 9 4 7  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

. 9 4 7  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1.042 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1 .042  PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

1 .042  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1 .042  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1.231 PROFILE- 1 C R I T I C A L  DEPTH ASSUMEO 

1.231 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

1.231 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1 .231  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

1.314 PROFILE. 1 C R I T I C A L  DEPTH ASSUMEO 

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

1 .314  PROFILE. 2 C R l T l C A L  DEPTH ASSUMED 

1 .314  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

1 .420  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

1 .420  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

1.420 PROFILE= 2 C R I T I C A L  DEPTH ASSUMEO 

1 .420  PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

1.515 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1.515 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

1.515 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.515 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

1.610 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1 .610  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

1 .610  PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 

1 .610  PROFILE- 2 . MINIMUM S P E C I F I C  ENERGY 

1.691 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

1.691 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

1.691 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

1.735 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1.735 PROFILE- 1 MINIHUM S P E C I F I C  ENERGY 

1.735 PROFILE. 2 C R l T l C A L  DEPTH ASSUMED 

1.735 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1 .800  PROFILE= 1 C R I T I C A L  DEPTH ASSUMEO 

1.800 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

1 .800  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

1 .800  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .856  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 



d TION SECNO; 1 .856  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

AUTlON SECNO- 1 .856  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .856  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1 .894  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1 .894  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.894 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 1.894 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2 .030  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 .030  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.030 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.030 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2 .199  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2 .199  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2 .199  PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.199 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 2.381 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.381 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO- 2.381 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 2.381 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

PAGE 4 5  
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FLWOUAY DATA, TRIBUTARY MASH R - 1  
PROFILE NO. 2 

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

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

AREA VELOCITY FLWOUAY FLWOUAY 

644. 
431. 
129. 
209. 
109. 
89. 

100. 
108. 
123. 
72. 
97. 
94. 
82. 
83. 

118. 
102. 
TI. 
92. 
69. 
69. 
74. 
63. 
38. 
41. 
40. 
38. 
44. 
38. 
40. 
42. 
53. 
49. 
46. 



a 

<<<<<< WS ELEV. & BED ELEV. 
Profile No. 1 - - - 

Profi leNo. 2 - - -  

(FN=TRIBRI B.0) 

2501.2 

2449.2 

C 

0 
. - 2397.3 
+ 

U 

> 
a, 2345.3 
- 

W 

2293.4 

2241.4 
0 .6 1.19 

D i s t a n c e  



<<<<<< Cross Section: 2.805: (FN = TRIBRIB.O)  
Q1= 6870 WS1= 2248.57 
Q2= 6870 WS2= 2248.57 - .  . -  . -  

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

2290 

965 1065 1165 

S T A T I O N  



<<<<<< Cross Section: .038: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2290 

1020 

S T A T I O N  



<<<<<< Cross Section: .128: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2300 

9 80 1020 1060 

S T A T I O N  



<<<<<< Cross Section: .189: (FN = TRIBRIB.O) 
Q1= 943 WSl= 2262.1 
Q2= 943 WS2= 2262.1 - . . - . . - 

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

2300 

995 1095 1195 

S T A T I O N  



<<<<<< Cross Section: .278: (FN = TRIBRIB.O) 

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

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: .349: (FN = TRIBRI B.0) 
Q1= 943 WS1= 2275.55 
Q2= 943 WS2= 2275.55 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 
231 0 

970 1010 1050 

S T A T I O N  



<<<<<< Cross Section: .381: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

2303 

970 1010 1050 

S T A T I O N  



<<<<<< Cross Section: .473: (FN = TRIBRIB.O) 
Q1= 943 WSl= 2291.53 - 

Q2= 943 WS2= 2291.53 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

S T A T I O N  
C8-21-1992 



<<<<<< Cross Section: .568: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 



<<<<<< Cross Section: .663: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

2327 

980 1020 1060 

S T A T I O N  



<<<<<< Cross Section: .758: (FN = TRIBRIB.O) 
Q1= 670 WSl= 2321.85 
Q2= 670 WS2= 2321.85 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

S T A T I O N  



<<<<<< Cross Section: .852: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 



<<<<<< Cross Section: .947: (FN = TRIBRIB.O) 
Q1= 670 WSl= 2338.84 
Q2= 670 WS2= 2338.84 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 
2359 

980 1020 1060 

S T A T I O N  



<<<<<< Cross Section: 1.042: (FN = TRIBRIB.O) 
Q1= 670 WS1= 2349.55 - 

Q2= 670 WS2= 2349.55 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

S T A T I O N  
C8-21-1992 



<<<<<< Cross Section: 1.136: (FN = TRIBRIB.O) 
Q1= 670 WSl=  2355.43 - 

Q2= 670 WS2= 2355.43 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .065 

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 1.231: (FN = TRIBRIB.O) 

Monning-n's: n-lob = .06 n-ch = .04 n-rob = .07 



<<<<<< Cross Section: 1.314: (FN = TRIBRIB.O) 
Q1= 447 WS1= 2373.03 
Q2= 447 WS2= 2373.03 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .07 

2389 

1025 1125 1225 

S T A T I O N  



<<<<<< Cross Sect ion:  1.364: (FN = TRIBRIB.O) 
Q1= 447 WSl=  2377.59 
Q2= 447 WS2= 2377.59 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .07 

S T A T I O N  
W21-1092 



<<<<<< Cross Section: 1 .42 :  (FN = TRIBRIB.O) 
Q1= 447 WSl= 2381.96 
Q2= 447 WS2= 2381.96 - . . - . . - 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .055 
2397 

1025 11 25 1225 

S T A T I O N  



<<<<<< Cross Section: 1.515: (FN = TRIBRIB.O) 
Q1= 447 WS1= 2388.58 
Q2= 447 WS2= 2388.58 - . . - . . - 

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 1.61: (FN = TRIBRIB.O) 
Q1= 447 WS1= 2400.34 
Q2= 447 WS2= 2400.34 - . . - . . - 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .055 

2421 

955 1055 11 55 

S T A T I O N  



<<<<<< Cross Section: 1 .691:  (FN = TRIBRIB.O) 
Q1= 447 WS1= 2409.77 - .  - .  - 

Q2= 447 WS2= 2409.76 - . . - . . - 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

965 1065 1165 

S T A T I O N  



<<<<<< Cross Section: 1.735: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 1.8: (FN = T R I B R I B . ~ )  

Manning-n's: n-lob = .05 n-ch = .035 n-rob = .05 

2442 

995 1095 11 95 

S T A T I O N  



<<<<<< Cross Section: 1.856: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .06 n-ch = .045 n-rob = .06 

2470 

985 1085 11 85 

S T A T I O N  



<<<<<< Cross Section: 1.894: (FN = TRIBRIB.O) 
Q1= 221 WS1= 2432.5 
Q2= 221 WS2= 2432.5 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .045 n-rob = .06 

08-21-1992 

S T A T I O N  



<<<<<< Cross Section: 1.945: (FN = TRIBRIB.O) 
Q1= 221 WSl= 2437.49 
Q2= 221 WS2= 2437.49 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .045 n-rob = .06 

S T A T I O N  
08-7l-1992 



<<<<<< Cross Section: 2.03: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .07 n-ch = .05 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 2 . 1 0 2 :  (FN = TRIBRIB .O)  
Q1= 221 WSl= 2457.64 
Q2= 221 WS2= 2457.63 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .05 n-rob = .07 

975 1075 11 75 

S T A T I O N  



<<<<<< Cross Section: 2.199: (FN = TRIBRIB.O) 
Q1= 221 WS1= 2472.85 - 

Q2= 221 WS2= 2472.84 - . -  

Manning-n's: n-lob = .07 n-ch = .05 n-rob = .07 

S T A T I O N  
CS-21-1992 



<<<<<< Cross Section: 2.28: (FN = TRIBRIB.O) 
Q1= 221 WSl= 2484.2 
Q2= 221 WS2= 2484.2 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .05 n-rob = .07 

S T A T I O N  
as-21-1992 



<<<<<< Cross Section: 2.339: (FN = TRIBRIB.O) 



<<<<<< Cross Section: 2.381: (FN = TRIBRIB.O) 

Manning-n's: n-lob = .07 n-ch = .05 n-rob = .07 

. . . . . , . . 

885 985 1085 1185 1285 

S T A T I O N  



- - ' -  100 - YEAR FLOOD 

STREAM BED 

CROSS SECllON 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH CEMETERY WASH (WASH R) 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH CEMETERY WASH (WASH R) I-I 



---- 100 - YEAR FLOOD 

STREAM BED 

CROSS SECllON 

.338 1.438 1.538 1.638 1.738 1.838 1.938 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH CEMETERY WASH (WASH R) 



STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH CEMETERY WASH (WASH R) 



- ~ 

)lit reporting burden for lhis form is estinlaled lo average 2.25 hours per response. The burden estinlate includes the 
e for reviewing instructions, searching existing data sources, gathering and maintaining Lhc needed data,  and 

completing and reviewing the rorm. Send commenls regarding lhe accuracy of the burden estimale and any susgestions 
for reducing this burden, to: Informalion Colleclions Managemenl, Federal Emergency Management Agency, 500 C 
Slreet.  S.W.. Washineton. DC 20472: and to the Oflicc of Manapement and Budget, Paperwork Reduction Project (3067- F 

hpf e ncil x + 5 .2  

I 

Community Name: \ ~ Y \ I ~ C C  ,rpora t a 1 M,r;cc9a ~ c l i n t  :/ . h w  n of W;c&nb UTC~ ' / U 

Viooding Source: 'dash HR2: 
(urn, [or each 17ouding roorcr) 

ProjccF NameAdentiiicr: W;c kcq  burq ADMS - FCD 89-77 

FEMA U S E  ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 

RlVERlNE HYDRAULIC ANALYSIS FORM 

I.  REACH TO BE REVISED 
I 

IJUHLIC HUKI)b:N DISCLOSURE NO'SICK 

O.M.B. Burden No 3067-0148 
Exptres July 3 1. 1994 

Upslrcam limit: Sfa+:,dn 2 , 85 f  
2. EFFECTIVE FIS 

i 
i? Studied by approximate methods 

1)ownstredm l i m ~ t  of sludy 

Upslream limit ofstudy 

Sludied by detailed methods 

Downstream limltof study Con f/L(f'nce wr'+h h/as A f? - Gem- #c.r y d ( 2 c  4 
/ 

Upstream limit of study .SJa#ron L? 95-$ 

3 Floodway delineated 

Downstream limil ofFloodway 

Upstream linlil of Floodway 

3. HYDRAULIC ANALYSIS 

Why is ihe hydraulic analysis different from lhal uscd lodevelop the FIRM. iChrck ull lhufuppiy) 

i? Not studied in FIS 

i? Improved hydrologic daldanalysis.  Explain: 

Improved hydraulic analysis. Explain: 

i? Flood control structure. N:xplain: 

T Other. Kxplain: I 
I 
! 

FEMA Torm 81-89C. A U G  33 Riverine tiydrauiic Analyror Form form .I Page I ot 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

Igull input and output listings along wilh files on diskelle (i[auailable) 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 
comnlete description of any changes made from model to model (e.g. duplicate effective model lo corrected zffecfiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for direclions on when other models may be required. Only the 100-year flood profile is required for 
Sb'llAs with a Zone A designation. For areas which do no1 have detailed floodilng, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

0 Duplicate Effective Model Natural Floodway 

Copies of the hydraulic analysis used in the effective FIS, referred to as the 
effective models (lo-,  50-, loo-, a n d  500-year rnulli-profile runs and  the 
,qoodway run) must be obtained and lhen reproduced on the requestor's 
equipment to produce the duolicate effective model. 'This is required to 
assure that the eirective model input data has been transferred correctly to 
Lhe 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 ol the revised reach. 

Corrected Effective Model Natural Floodway 

The corrected effective model is the model that  corrects any errors that G 
occur in the duolicale effective model, adds any additional cross sections to 
:he duolicate effective model, or  incorporates more de'dilcd topoqaphic 
informalion than lhat used in the currently erective model. The currected 
eifective modcl must reflect any man-made physical changes since the 
date of lhe effective model. An error could be a technical error in  he 
modcling procedures. or any construction in the floodplain thul occurred 
prior lo the date of the effective model bul was not incorporaled inlo the 
eifectivc modcl. 

a Existing or Iare-Project Conditions Model 

The duolicatc cffective or  corrected model is modified lo pruducc ihc 
er is t ine or pre-oroicct conditions model to reflect any modificalions that 
have occurred within the floodpiain since the date of the effective model but 
prior to the construction of the project for which the revision is being 
requested. If no modification has occurred since the dale of the effective 
model, Lhcn this model would be identical to the corrected effective or 
duplicate e&ctive 1nodt.1. 

lievised or I'osL-l'roject Condilions Model 

Xalural Floodway 

n 

Natural 
n u 

The  existine or  ore-oroiect conditions model f o r  duplicare effectiue o r  
corrected rffecliue model, as appropriate) is revised to reflect revised or pos~- 
project conditions. This model must incorporate any physical changes to 
the floodplain since the effective model was  produced as  well as  the effecls 
o i  the projecl. When the request is for proposed project this model should 
reflect proposed conditions. 

Floodway 

a 

.& &~ther: Please attach a shee t  descr ibing al l  o the r  models o r  Natural Floodway 
calculations submitted. ELI t3 

Rivefine Hydraulic Andlys&s Parm k08m 4 Page 2 ol 6 



4. MODEL PARAMETERS (from model used to revise 100-yearwatersurface elevation) 

1 
I Discharges: Upstream Limit Downstream Limit I 

Attach diagram showing changes in 1 OO-year discharge I 
Explain how lhc s tar t ing water  surface elevations were determined %ar C ( n q  wa#er 

-2 

surface ele v a  A d n ~  de+ei-rtAetl b y  fhe  s/ooe- ~ ~ c o  mejhod.  

Give range of friction loss coefficients (Manning's " ~ V X h a n n c l  . . . . . . . .  O , O X - Y  O . O @  I 
Overbanks 0.060 -" 0.070 . . . . . .  I 

If friction loss coelficients a r e  different anywhere along the revised reach from Lhose used to develop ihe F'IRM, 
give loc~ t ion ,  value used in the  effective FIS, and revised values and a n  explanation as to how thc revised values 
were determined. 

I.ocaLion - FIS ~evlsod I 

Ilescribe how lhc cross seclion geomelry dala were determined (e.$., field survey, lopographic mup, lahen [rom 
previous study) and lislcross sections tha l  were added. 

D ~ f a  p o l r . 4 ~  f ir  c ~ ~ s - s e c C , d ~ ~  arc b a s c c ~ o n  , ~ h ~ C o q r - a m r r e -  
I , , 

-r,c n , 3 L + e / ~  f o r  fhe $ o p o q / r i - h , i  - ,  m a p s .  

Rtvctlne Hydraulic dndIyr8~ koom 

- 
f o r m  4 Diqe 3 a i  6 



4. MODEL PARAMETERS (Conr'd) 

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

A// reach lenq;hs were measured $om Clodp/a,h 

I I 
5. RESULTS (from mcdelured to revise 100-year water surface elevations) 

1. Do the  results indicate: 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b. Supercritical depth? Yes NO 

c. Crilical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !Z y e s  NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique situalions CI Yes No 

If y c s ,  ~ ~ e c , h l  o r +  a f feched. 
l fyes  to a* of he above, alkach an ex und how it is prcscntcd on the 
proiiles, tabies, and maps. 

What  is  the maximum change in energy p a d i e n t  between c;oss-sections? . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify localion 

W h a l  is lhe  distance belween lhe cross-seclions in 2 above? . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

W'nat is the maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

Floodway delerminalion 

a.Whal is the maximum surcharge allowed by the communily or Slate? . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  b. Whal  is the maximum surcharge for ihe revised condilions? 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What  is the maximum velocily? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify Ioealion 

I f  0 fool 

0 foo 1 

hl/A 

f 3 .12  ~ P S  

0.44 I 
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d. Arc there any negeative surcharge values at  any cross-section OYcs '$j No 

If yes. the Iloodwdy may need lo widen. I f  it is no1 widened, please explain and indicate the muximum n c p t i v e  
surcharge. 



5. RESULTS (Cont'dJ 

I r ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Is the discharge value used to determine the floodway anywhere d i i e ren t  from tha t  used to determine the  
natural  100-year flood elevations? Yes No 

I f  Y es, explain: . 

.. . . . . . . . . . . . . . . . . . . . . .  I 7 .  Do 100-year water surface elevations increase a t  any location? Yes No I 
I If yes, please attach a list or the locutions where the increases occur, state whether o r  not the increases a r e  located 

on the  requestor's property, and provide a n  explanation of the reason [or the increases. I 

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

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

1 
A. The revised waler surface elevations tie into those computed by the effective FIS Model ( I l l - ,  50-, 100-, and500- 

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

project a t  cross section within feet. 

13. The  revised floodway elevations tie into those computed by the eKective FIS model, dowstream of the project a t  

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

within fuel. 

C .  Altach profiles, a t  the same vertieal and horhonlal  scale a s  the profiles in the  ~ R c c t i v e  1'1s report, showing 
s t ream bed and profilcs of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data) ,  culverts, tributaries, corporate limits, and study limits. lrchunncl 
distance has changed, the stationing should be revised for all profile sheets. 

Attach a Floodway D a b  Table showingdala for each cross section listed in the p ~ ~ b l i s h e d  Floodway l)uta'Pable in 
~ h c  1:IS report. 

( IPvocucd LO l l iverir~c /Coastal Mapping Form I 
R~verlne Hydraul~< dnalyrlr Form Form 4 page 5 of 6 

- - 



2-Encroachment (Iloodway) Water Su#facr Elevation 3-Surcharge Value I 
Include all cross setlions in the nhodels between tie-in points. Any interpolated values sltould be indicated in parentheses. Page 6 of 6 - 

Sheet of 



PAGE 5 5  

FLWDWAY DATA, WASH R-,i: TRIBUTARY WASH 

PROFILE NO. 2 

- - - - - - - FLMDUAY ------- WATER SURFACE ELEVATION 

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

AREA VELOCITY FLWDUAY F L W U A Y  



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

* HEC-2 WATER SURFACE PROFILES * 
* * 

Version 4 .6 .2 ;  M a y  1 9 9 1  s 

* 
RUN DATE 23JUN92 T I M E  10:15:26 * 

........................................ 
* 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  * 
...................................... 

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 



THlS RUN EXECUTED 23JUN92 10:15:26 
******************%****************** 

HEC-2 UATER SURFACE PROFILES 

Vers ion  4.6.2; May 1991 
************X********t.*******"""*"** 

T I  UICKENBURG ADMS - CONTRACT FCDMC 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN L W  JN 1197-02 
T3 UASH R-2: TRIBUTARY WASH (TRIBR2B.O) 

J1 ICHECK IN0 NINV lDlR STRT METRIC HVlNS Q USEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

2 5307 5307 
0.065 0.070 0.035 .I .3 

9.1 
CONFLUENCE OF UASH R - CEMETERY WASH AND TRIBUTARY UASH R-2 
THE METHM) USED TO START THlS HEC-2, UATER SURFACE PROFILE 
ANALYSIS I S  THE KNOUN STARTING UATER SURFACE METHOD. THE 
WATER SURFACE ELEVATION FOR CROSS SECTION 5.184, WASH R- 
CEMETERY UASH, WAS USED AS THE STARTING UATER SURFACE ELEVATION 
FOR THE UASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USED UAS COMPUTED DURING THE HEC-2 
ANALYSIS FOR WASH R-CEMETERY UASH. 

3.483 42 1452.0 1495.0 0 0 0 
2308 960 2305.3 966.7 2302.7 973.3 2300 

2297.8 990 2298.1 1006.7 2298.4 1025 2298.5 
2298.6 1091.3 2298.6 1113.8 2298.6 1136.9 2298.4 
2298.3 1208.1 2298.4 1232.5 2298.6 1245 2298.4 
2297.9 1285 2297.6 1307.9 2297.4 1319.3 2297.3 

2297.3 1387.8 2297.3 1410.6 2297 1434 2296.6 
2296.2 1464 2296 1470 2295.7 1476.7 2295.3 
2296.5 1495 2298 1500 2299 1505 2300 
2302.5 1522.5 2303.8 1528.8 
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THE POINT OF INTERSECTION OF THE ' 

CORRESPONDS TO STATION 1000.00 OF 
UNLESS OTHERVISE NOTED. 

74 973.6 1012.5 
809 2326.7 812 
824 2322.3 827 
839 2319.6 842.1 

854.5 2317.6 857.6 
870 2315.5 876 
900 2313.2 906 

923.9 2311.3 926.8 
938.5 2309.4 941.4 

953 2307.6 961.8 
1006.3 2307 1012.5 
1030.8 2312.5 1033.6 
1045.1 2320 1048 
1059.3 2323.3 1062.2 
1075.1 2328.9 1078.2 
1090.7 2331.1 1093.8 

FHALUEG UITH A CROSS SEC 
THE CROSS SECTION, 
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0.070 0.035 .1 .3 
7.1 9.1 800 

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

71 987. 1021. 250 322 316.8 
580 2359.3 585 2358.7 590 2358 
605 2355 610 2354.5 615 2354 
630 2351.8 645 2351.6 655 2351.4 
695 2351 709.6 2351 724.3 2351 

760.1 2351 773 2351.3 777.8 2351.5 
792 2352 807 2352 812 2351.8 

825.5 2351 830 2351.3 835.3 2351.5 
851 2352.7 855.3 , 2353.3 859.7 2354 

885.9 2353.7 900.7 2353.5 910.5 2353.3 
945.2 2352.7 955.7 2352.6 960.9 2352.4 

987 2351.7 991.3 2351.3 995.7 2351 
1010.5 2351.8 1015.8 2352 1021 2353 
1035.3 2356 1040 2356.5 1044.5 2357 

1058 2359 1063.5 2360 1069 2360.7 
1082 

ET 7.1 9.1 950 
ET-DATA USEO TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

X I  0.820 61 981.9 1021.2 435 410 512.2 
GR 2370.0 770.0 2369.6 777.2 2369.3 780.6 2368.4 
GR 2367.1 808.8 2366.0 820.0 2365.2 826.5 2364.4 
GR 2359.1 851.8 2357.5 855.6 2356.3 858.1 2355.8 
GR 2356.4 870.8 2357.4 879.0 2357.7 891.4 2358.2 
GR 2359.8 918.6 2360.2 930.0 2360.2 941.5 2360.2 

0 2359.7 960.7 2359.7 981.9 2359.4 988.7 2359.3 
2359.3 1010.5 2359.3 1016.2 2359.4 1021.2 2359.4 

GR 2359.3 1049.7 2359.3 1057.6 2359.3 1062.5 2359.2 
GR 2359.2 1082.1 2359.2 1091.8 2359.0 1100.5 2358.8 
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0.070 0.060 0.035 .I .3 
7.1 9.1 704 

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

0.911 67 986.4 1012.8 420 515 480.5 
2380.0 668.6 2378.8 675.4 2376.3 683.1 2372.5 

2369.4 701.6 2368.0 704.9 2366.1 711.8 2364.5 
2364.0 727.7 2364.2 732.6 2364.7 740.6 2364.9 
2365.3 766.4 2365.6 777.3 2365.8 792.1 2366.1 
2366.2 816.5 2366.5 827.1 2366.5 832.8 2366.4 
2366.7 858.3 2366.8 865.7 2367.1 877.6 2367.3 
2367.8 898.6 2368.0 904.7 2368.2 911.0 2368.3 
2367.4 936.1 2367.3 942.8 2367.4 947.5 2367.5 
2368.0 970.5 2368.4 977.9 2368.5 986.4 2368.1 
2367.2 1000.0 2367.2 1004.3 2367.6 1007.8 2368.1 
2370.6 1027.4 2371.0 1031.6 2372.4 1040.8 2373.1 
2374.2 1070.5 2374.7 1081.0 2375.2 1090.1 2375.6 
2376.3 1121.6 2376.5 1132.1 2376.7 1138.4 2377.0 

7.1 9.1 747 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AN0 THE TOPOGRAPHY. 

66 995.0 1009.0 465. 535. 508. 
71 1 2381 719 2380 727 2379 
75 1 2376 759 2375.6 782.3 2375.4 

836.6 2375 860 2375.4 876 2375.6 
916.3 2376.7 932.7 2377 949 2376.7 

995 2375 1000 2376 1009 2376.3 
1065.5 2377.1 1073.5 2377.5 1097.7 2377.9 
1137.5 2378.5 1145 2378.8 1152.5 2379 

1175 2379.8 1182.5 2380.1 1197.5 2380.4 
1242 2379.5 1253 2379.8 1259 2380.1 

1305.3 2380.9 1329.4 2381.1 1345.6 2381.4 
1401.9 2382 1410 2382.3 1417.5 2382.5 

1440 2383.3 1447.5 2383.5 1455 2383.8 
1478.8 2386 1487.5 2387 1496.3 2388 

1520 
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0.065 0.035 .1 .3 
7.1 9.1 774 

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 CWPUTED 

VSEL AND THE TOPOGRAPHY. 

79 974.8 1019.0 490 478 480.5 
760 2399.4 770 2397.6 780 2396.9 

793.3 2397.6 797.4 2398.1 806.9 2398 
831 2397.7 840.2 2397.6 858.5 2397.5 

913.6 2397.8 922.8 2398 932 2398.5 
966.4 2397.4 974.8 2397.1 983.2 2396.8 

1004.8 2397.3 1009.5 2398 1019 2398.3 
1056.5 2398.1 1064.8 2398 1081.9 2397.9 
1126.7 2397.6 1135.7 2397.5 1153.6 2397.4 
1198.3 2397.5 1207.3 2397.6 1216.2 2397.3 
1243.1 2397 1261 2396.9 1269.9 2397.1 
1314.7 2397 1323.6 2396.8 1332.6 2397 
1359.4 2397.3 1368.4 2397.5 1377.3 2397.6 
1404.2 2398 1422.1 2398 1440 2398.1 
1467.7 2398.6 1476.9 2398.8 1486.2 2398.9 
1513.8 2399.4 1523.1 2399.5 1532.3 2399.7 

1560 2401 1568.8 2402 1577.5 2403 
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7.1 9.1 910 
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 COHPUTED 

USEL AND THE TOPOGRAPHY. 

D I R T  ROAD D I P  CROSSING 

1.347 54 995. 1020. 535 380 522.7 
2412 550 2411.5 555 241 1 560 2410.5 

2409.2 575 2408.4 580 2407.6 585 2406.8 
2405.9 611.7 2405.8 628.4 2405.7 645.1 2405.7 
2405.5 695.3 2405.4 712 2405.3 728.7 2405.2 
2405.1 778.9 2405 795.4 2405.2 811.7 2405.3 
2405.6 860.4 2405.8 876.5 2405.9 892.6 2406 
2405.6 934 2405.5 940 2405.2 946.3 2404.8 
2404.7 969.4 2404.9 979.8 2405 995 2405 
2404.5 1012 2406 1020 2407 1026 2408 

2409 1043.5 2409.5 1049.3 2410 1055 2411 
2413 1072.5 2414 1078.3 2415 1084.2 2416 

ET 7.1 9.1 882 
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. 

D I R T  ROAD D I P  CROSSING 

1.445 81 986. 1008. 535 520 517.5 Ci :::: 415 2423.5 421.3 2423 427.5 2422.5 
447.5 2420 455 2419 462.5 2418 

GR 2417.7 483.9 2417.5 490.8 2417.4 497.7 2417.2 
GR 2416.9 518.5 2416.8 525.4 2416.6 532.3 2416.5 
GR 2416.1 553.1 2416 560 2415.7 566.5 2415.3 
GR 2414.7 586 2414.3 592.5 2414 599 2413.8 
GR 2413.7 618 2413.8 624 2414 630 2414.5 
GR 2415.5 652.5 2416 660 2416 686.7 2416 
GR 2415.5 727 241 5 734 2415.2 741.2 2415.4 
GR 2415.8 762.8 2416 770 2416.2 784.1 2416.4 
GR 2416.8 833.5 2417 847.7 2417.2 868.8 2417.4 
GR 2417.1 910.3 2417 917 2416.7 924.7 2416.3 
GR 2416 951 2416.3 957.5 2416.5 964 2416.3 
GR 2415.7 986 2415.3 993 241 5 1000 2416 
GR 2418 1020 2419 1026 2420 1032 2421 
GR 2423 1053.8 2424 1061 2425 1066.3 2426 
GR 2428 1090 

ET 7.1 9.1 984 1225 984 1225 

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. 

XI 1.549 76 992.0 1020. 520 375 549.1 
GR 2435 950 2433.2 957 2431.4 964 2429.6 971 2427.8 978 
GR 2426 985 2424 992 2423.5 1000 2423.8 1006.7 2424.2 1013.3 

e 2424.5 1020 2424.3 1026 2424 1032 2424 1046 2424 1060 
2423.9 1075.7 2423.7 1091.4 2423.6 1107.1 2423.5 1123.3 2423.5 1140 
2423.7 1148.3 2423.8 1156.7 2424 1165 2424.1 1172.5 2424.3 1180 

GR 2424.5 1195 2424.6 1202.5 2424.8 1210 2425 1225 2425 1239.3 
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QT 2 2073 2073 
NC 0.065 0.065 0.040 .1 .3 
ET 7.1 9.1 974 

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. 

X1 1.633 77 981.3 1012. 480 340 443.5 
CR 2440 920 2439.1 926.1 2438.2 932.2 2437.3 
GR 2435.6 950.6 2434.7 956.7 2433.8 962.8 2432.9 
GR 2431.6 981.3 2431.3 987.5 2430.9 993.8 2430.5 
GR 2431.5 1012 2432 1018 2432.2 1024.2 2432.4 
GR 2432.8 1042.8 2433 1049 2432.9 1055.1 2432.7 
CR 2432.4 1073.6 2432.3 1079.7 2432.1 1085.9 2432.2 

2432.3 1140.6 2432.1 1152.2 2431.9 1163.9 2431.7 

a 2431.4 1181.4 2431.3 1187.3 2431.1 1193.1 2430.9 
2430.6 1216.6 2430.4 1222.4 2430.3 1228.3 2430.1 

GR 2429.7 1263.3 2429.5 1275 2429.7 1286.7 2429.9 
CR 2430.3 1315.6 2430.5 1321.3 2430.8 1326.9 2431 
GR 2431.5 1343.8 2431.8 1349.4 2432 1355 2432 
CR 2432 1409.8 2432 1428 2432.3 1434.4 2432.5 
GR 2433 1453.5 2433.3 1459.9 , 2433.5 1466.3 2433.8 
GR 2434.6 1484.9 2435.3 1490.7 2435.9 1496.6 2436.6 
GR 2437.9 1514.1 2438.5 1520 
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ET-DATA USED TO SET L l M l T S  OF EFFECTlVE F L W  AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

X1 1.748 73 985. 1025. 360. 280. 327.4 
GR 2450 780 2449 785.5 2448 791 2447.3 
GR 2446 810 2445.7 815.7 2445.4 821.4 2445.1 
GR 2444.6 838.6 2444.3 844.3 2444 850 2443.8 
GR 2443.5 867.8 2443.3 873.7 2443.2 879.6 2443 
GR 2442.7 897.3 2442.5 903.3 2442.3 909.2 2442.2 
GR 2441.7 927.3 2441.3 933.7 2441 940 2441.3 
GR 2442 959 2442.3 964.5 2442.5 970 2442.3 
GR 2441.3 992.5 2440.5 1000 2440.9 1006.3 2441.3 
GR 2442 1025 2442.2 1036.7 2442.4 1054.2 2442.2 
GR 2441.8 1101.1 2441.6 1119.2 2441.4 1131.3 2441.2 
GR 2440.8 1179.6 2440.6 1191.7 2440.4 1209.8 2440.2 
GR 2439.8 1247.5 2439.5 1255 2439.8 1262.5 2440 
GR 2445 1281 2447.5 1286.5 2450 1292 2450.8 
GR 2452.4 1310 2453.2 1316 2454 1322 2454.2 
GR 2454.6 1338.8 2454.8 1344.4 2455 1350 

ET 7.1 9.1 950 
ET-DATA USED TO SET L l M l T S  OF EFFECTlVE FLOU AREA AT CURRENT 

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

VSEL AND THE TOPOGRAPHY. 

F I R S T  CROSS SECTION ADJACENT TO W L T U R E  MINE ROAD 

WASH PARALLELS ROAD FORM 1.879 TO END OF DETAILED STUDY 

AT CROSS SECTrON 2.854 
X1 1.879 76 982. 1013.3 335 348 411.9 
GR 2464 660 2463.3 666.7 2462.7 673.3 2462 

@ 24::;: 
693.3 2460 700 2458.7 706.7 2457.3 

725 2454 730 2453.9 736.6 2453.7 
GR 2453.3 763 2453.1 776.2 2452.9 782.8 2452.7 
GR 2452.3 815.8 2452.1 822.4 2452 . 841.8 2452 
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7.1 9.1 782 
ET-DATA USED TO SET L l n l T s  OF EFFECTIVE FLOW 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 

WSEL AND THE TOPOGRAPHY. 

85 978.1 1007.3 475 518 501.6 
245 2515.3 252.5 2514.7 260 2514 

282.5 2512 290 2511.6 297.3 2511.3 
319.1 2510.2 326.4 2509.8 333.6 2509.4 
355.5 2508.4 362.7 2508 370 2507.5 
392.5 2506 400 2505.3 408.3 2504.7 
476.1 2504 560 2504.4 582.1 2504.6 
626.2 2505.4 648.2 2505.6 662.9 2505.9 

715 2505.1 730 2504.9 745 2504.6 
782.5 2503.9 797.7 2503.6 813 2503.3 
851.3 2502.5 874.3 2502.1 897.3 2502 

1014.5 2502.6 1021.8 2502.9 1036.4 2503.1 
1065.4 2504 1080 2504.4 1095 2504.7 
1117.5 2505.3 1125 2505.6 1132.5 2506 

1170 2506.9 1177.5 2507.1 1185 2507.3 
1215 2508.9 1222.2 2509.8 1229.4 2510.7 

1251.1 2513.3 1258.3 2514.2 1265.6 2515.1 
1288 2517.6 1296 2518.4 1304 2519.2 
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9.1 
.AST CROSS SECTION OF DETAILED STUDY 

81 980.  1020. 402 
455 2531.7 465 2531.3 
505 2530 515 2529.7 
555 2528.3 565 2528 

602.9 2527.4 612.1 2527.3 
650 2527.3 660 2527.5 
700 2528.2 710 2528.4 
750 2528.8 760 2528.6 
800 2527.8 809.2 2527.7 

845.8 2527 855 2526.8 
891.7 2525.8 900.8 2525.5 

940 2524.8 950 2524.6 
990 2523.5 1000 2524 

1090 2524 1100 2523.8 
1210 2523.4 1220 2523.6 
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SECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
(1 QLOB QCH 9ROB ALOB ACH AROB VOL T WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= .I00 CEHV= .300 
*SECNO 3.483 

CONFLUENCE OF UASH R - CEMETERY UASH AND TRIBUTARY WASH R-2 
THE METHM USE0 TO START T H I S  HEC-2, UATER SURFACE PROFILE 
ANALYSIS IS THE KNOWN STARTING UATER SURFACE METHM). THE 
UATER SURFACE ELEVATION FOR CROSS SECTION 5.184, UASH R -  

CEMETERY UASH, WAS USED AS THE STARTING WATER SURFACE ELEVATION 
FOR THE UASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USED WAS COMPUTED DURING THE HEC-2 
ANALYSIS FOR UASH R-CEMETERY WASH. 

3.483 5.10 2300.10 2299.91 2300.10 2300.75 .65 .OO .OO 2296.50 
5307.0 3412.7 1816.8 77.5 980.7 182.8 25.3 .O .O 2296.50 

. O O  3.48 9.94 3.07 .065 ,035 .070 .OOO 2295.00 979.75 

FLOU DlSTRIBUTlON FOR SECNO= 3.48 CUSEL= 2300.10 

STA= 980. 1025. 1069. 1114. 1161. 1208. 1245. 1285. 1308. 1342. 1365. 1388. 1411 
PER a= 4.9 3.8 3.5 3.8 4.5 3.4 4.3 3.7 6.9 4.9 4.9 4.9 
AREA= 81.8 71.2 68.6 72.6 8 1 . 9  62.7 74.0 53.8 92.3 63.8 64.1 63.8 
VEL= 3.1 2.8 2.7 2.7 2.9 2.9 3.1 3.6 4.0 4.1 4.1 4.1 

DEPTH= 1.8 1.6 1.5 1.6 1.7 1.7 1.9 2.4 2.7 2.8 2.8 2.8 

STA= 1411. 1434. 1446. 1452. 1495. 1510. 
PER a= 5.5 3.4 1.9 .34.2 1.5 
AREA= 69.0 39.6 21.3 182.8 25.3 
VEL= 4.2 4.5 4.8 9.9 3.1 

DEPTH= 3.0 3.3 3.6 4.3 1.6 

3301 HV CHANGE0 UORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



THE POINT OF INTERSECTION OF THE THALUEG U l T H  A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERWISE NOTED. 

.214 4.91 2311.01 2311.01 .OO 2312.72 1.71 4.96 .32 2307.10 
2797.0 483.8 2063.4 249.8 107.6 173.3 52.6 9.9 4.1 2307.00 

.02 4.50 11.90 4.75 .070 .035 .070 .OOO 2306.10 928.91 
.010739 575. 552. 552. 0 8 0 .OO 101.90 1030.82 

FLOU D l S T R I 8 U T I O N  FOR SECNO- .21 CUSEL= 2311 .O1 

STA= 929. 950. 962. 974. 1013. 1019. 1025. 1031. 
PER a= 3.1 6.1 8.1 73.8 4.5 3.5 1 .O 

AREA= 28.0 36.4 43.2 173.3 23.7 20.2 8.7 
VEL= 3.1 4.7 5.2 11.9 5.3 4.8 3.0 

DEPTH= 1.3 3.1 3.7 4.5 3.8 3.3 1.5 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 2.53 

FLOW DISTRIBUTION FOR SECNO- .25 CUSEL= 2313.24 

STA= 868. 890. 898. 908. 920. 928. 938. 950. 975. 1010. 1023. 
PER P= 3.8 3.6 5.1 6.7 4.2 5.9 7.8 16.4 44.1 2.3 

AREA= 57.2 39.3 53.3 69.0 42.4 58.3 75.2 155.8 213.0 34.3 
VEL- 1.8 2.6 2.7 2.7 2.8 2.8 2.9 2.9 5.8 1.9 

DEPTH= 2.6 5.2 5.4 . 5.6 5.7 5.9 6.1 6.2 6.1 2.6 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

.358 3.14 2321.14 2321.14 .OO 2321.99 .84 2.12 .17 2318.50 
2797.0 292.4 904.9 1599.6 68.1 79.5 372.8 20.4 7.3 2318.50 

.05 4.29 11.38 4.29 .070 .035 .070 .OOO 2318.00 951.36 
.017436 509. 549. 563. 0 8 0 .OO 271.59 1222.96 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL DLOSS L-BANK ELEV 
9 OLOB QCH PRO8 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDS1 

FLOU DISTRIBUTION FOR SECNO= .36 CUSEL= 2321.14 

STA- 951. 973. 983. 990. 1018. 1025. 1035. 1063. 1090. 1121. 1145. 1159. 1183. 
PER a= 3.8 3.7 3.0 32.4 3.3 4.2 9.8 9.8 10.1 6.5 3.2 4.8 
AREA= 29.3 22.3 16.5 79.5 17.8 24.1 58.9 58.9 62.8 43.7 23.0 36.5 
VEL= 3.6 4.6 5.1 11.4 5.2 4.9 4.7 4.7 4.5 4.2 3.9 3.7 

DEPTH= 1.4 2.1 2.5 2.9 2.5 2.3 2.1 2.1 2.0 1.8 1.7 1.5 

STA= 1183. 1211. 1223. 
PER a= 4.3 1.1 
AREA= 36.2 10.9 

VEL= 3.3 2.9 
DEPTH= 1.3 .9 

*SECNO .441 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.441 5.18 2328.18 2328.18 .OO 2329.37 1.19 5.95 .10 2323.70 
2797.0 1296.2 1024.5 476.3 289.1 78.1 95.6 25.1 9.5 2323.30 

@ 0 7  4.48 13.12 4.98 .070 .035 .070 .OOO 2323.00 851.53 
.011578 465. 438. 378. 0 14 0 .OO 189.33 1040.86 

FLOW DISTRIBUTION FOR SECNO= .44 CUSEL- 2328.18 

STA= 852. 903. 922. 934. 946. 952. 958. 964. 969. 975. 981. 987. 1003. 
PER a= 3.5 4.2 4.1 5.1 3.1 3.3 3.6 3.9 4.5 4.9 6.0 36.6 
AREA= 43.3 34.1 28.4 32.7 18.2 18.8 19.6 20.5 22.5 23.7 27.4 78.1 
VEL= 2.3 3.5 4.0 4.4 4.7 4.9 5.1 5.4 5.6 5.8 6.1 13.1 

DEPTH- .8 1.9 2.3 2.7 3.0 3.2 3.4 3.6 3.9 4.1 4.4 4.9 

STA= 1003. 1007. 1010. 1016. 1022. 1041. 
PER a= 3.6 3.1 4.5 3.0 2.8 
AREA= 15.9 14.3 22.7 17.9 24.9 
VEL- 6.4 6.1 5.5 4.7 3.2 

DEPTH= 4.7 4.3 3.8 3.0 1.3 
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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 

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

3301 HV CHANGED MORE THAN HVlNS 

FLOU DISTRIBUTION FOR SECNO= .52 CUSEL- 2334.09 

STA= 721. 741. 751. 760. 770. 779. 788. 797. 807. 816. 825. 843. 866. 
PER Q= 5.0 4.1 4.7 5.3 6.0 5.8 5.2 4.6 4.0 3.5 5.4 4.5 

AREA= 32.6 22.5 24.3 26.2 28.1 27.5 25.7 23.8 22.0 20.1 34.4 33.8 

VEL= 3.8 4.6 4.8 5.1 5.3 5.3 5.1 4.8 4.6 4.3 3.9 3.3 

DEPTH- 1.6 2.4 2.6 2.8 3.0 3.0 2.8 2.6 2.4 2.2 1.9 1.5 

STA= 866. 903. 931. 954. 972. 991. 1010. 1020. 1027. 
PER a= 4.5 3.3 3.2 4.3 6.5 15.4 3.8 .9 

0 REA= 41.2 30.3 27.6 30.1 38.9 47.6 21.9 7.8 
VEL- 2.8 2.7 2.9 3.6 4.2 8.1 4.3 2.9 

DEPTH- 1.1 1.1 1.2 1.7 2.1 2.4 2.2 1.1 

FLOU DISTRIBUTION FOR SECNO= .62 CUSEL- 2344.18 

STA= 503. 539. 551. 562. 581. 599. 618. 630. 643. 655. 673. 691. 710. 
PER Q= 3.6 3.5 5.1 9.8 9.9 9.8 6.6 5.3 3.2 3.5 3.5 3.5 

AREA- 26.8 18.0 22.5 40.3 40.5 40.3 27.0 23.8 17.5 21.4 21.4 21.4 

VEL= 3.4 4.9 5.7 6.1 6.1 6.1 6.1 5.6 4.6 4.0 4.0 4.0 

DEPTH= .7 1.6 2.0 2.2 2.2 2.2 2.2 1.9 1.4 I .2 1.2 1.2 

STA= 710. 728. 746. 782. 910. 958. 976. 982. 1011. 1023. 
PER a= 3.5 3.2 4.2 3.6 5.3 3.2 1.1 8.3 .4 

AREA= 21.6 20.4 31.6 45.3 h0.6 20.3 7.1 31.1 4.5 

VEL= 4.0 3.9 3.3 2.0 3.3 3.9 4.0 6.6 2.1 

DEPTH- 1.2 1.1 .9 .4 .8 1.1 1.2 1.1 .4 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P 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 

3470 ENCROACHMENT STATIONS= 630.0 1023.0 TYPE= 1 TARGET= 393.000 
.663 2.18 2349.18 2348.87 .OO 2349.57 .38 5.03 .O1 2348.00 

2502.0 1968.9 522.7 10.3 473.5 72.0 4.6 38.8 18.8 2348.00 

.13 4.16 7.26 2.24 .070 .040 .070 .OOO 2347.00 630.00 

.019221 215. 216. 225. 4 12 0 .OO 392.74 1022.74 

FLOU DISTRIBUTION FOR SECNO= .66 CUSEL= 2349.18 

STA= 630. 652. 666. 687. 708. 729. 750. 764. 778. 792. 806. 834. 917. 
PER 0- 6.7 5.2 8.7 9.1 9.1 9.1 5.6 4.8 4.0 3.2 4.4 3.3 

AREA= 39.8 27.7 44.5 46.0 46.0 46.0 29.3 26.5 23.7 20.9 33.1 40.6 

VEL= 4.2 4.7 4.9 5.0 5.0 5.0 4.8 4.5 4.2 3.8 3.3 2.0 

DEPTH= 1.8 2.0 2.1 2.2 2.2 2.2 2.1 1.9 1.7 1.5 1.2 .5 

PER 0- 5.5 20.9 .4 
REA= 49.4 72.0 4.6 
VEL- 2.8 7.3 2.2 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 800.0 1033.0 TYPE= 1 TARGET= 233.000 
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. 

.723 3.45 2354.45 2354.45 .OO 2355.41 .95 4.69 . I 7  2352.00 
2502.0 1367.1 1084.8 50.1 318.9 100.0 14.4 41.8 20.6 2352.00 

. I4  4.29 10.85 3.49 .070 ,035 .070 .OOO 2351.00 800.00 
.015548 250. 317. 322. 0 14 0 .OO 232.68 1032.68 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
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 TOPUID ENDST 

FLOU DISTRIBUTION FOR SECNO= .72 CUSEL= 2354.45 

STA= 800. 812. 821. 826. 830. 835. 841. 846. 855. 911. 935. 956. 966. 
PER a= 5.1 4.9 3.1 3.5 4.1 3.5 3.1 4.2 3.4 3.4 4.6 3.2 
AREA= 29.5 24.1 13.7 14.9 17.5 15.9 14.9 22.3 38.4 28.9 32.1 19.6 

VEL- 4.3 5.1 5.6 5.9 5.9 5.6 5.3 4.7 2.2 3.0 3.6 4.0 
DEPTH= 2.5 2.7 3.1 3.3 3.3 3.1 2.8 2.4 .7 1.2 1.6 1.9 

STA= 966. 977. 987. 1021. 1033. 
PER a= 4.0 4.6 43.4 2.0 
AREA= 22.6 24.5 100.0 14.4 

VEL= 4.4 4.7 10.9 3.5 
DEPTH- 2.2 2.4 2.9 1.2 

3301 HV CHANGED MORE THAN HVlNS 

e 0 ENCROACHMENT STATIONS. 950.0 1228.0 TYPE= 1 TARGET= 278.000 
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. 

.820 5.62 2361.42 2360.84 .OO 2361.84 .42 6.38 .05 2359.70 
2502.0 168.0 629.6 1704.3 51.2 80.9 421.5 46.7 23.2 2359.40 

.17 3.28 7.78 4.04 .070 .035 .070 .OOO 2355.80 950.00 
.012843 435. 512. 410. 3 17 0 .OO 277.40 1227.40 

FLOU DISTRIBUTION FOR SECNO= .82 CWSEL' 2361.42 

STA= 950. 969. 982. 1021. 1042. 1058. 1068. 1082. 1092. 1101. 1112. 1121. 1129. 
PER 0. 3.6 3.1 25.2 6.3 5.0 3.7 5.0 3.5 3.4 5.0 4.6 3.9 
AREA= 28.5 22.7 80.9 41.6 32.1 23.2 30.4 21.6 20.2 28.0 24.9 20.7 

VEL= 3.1 3.5 7.8 3.8 3.9 4.0 4.1 4.1 4.2 4.5 4.6 4.7 
DEPTH= 1.5 1.7 2.1 2.0 2.1 2.1 2.2 2.2 2.3 2.5 2.7 2.7 

STA= 1129. 1136. 1152. 1169. 1182. 1200. 1227. 
PER 0- 3.9 6.6 6.6 4.4 4.1 2.1 

AREA= 21.1 37.8 39.2 28.0 30.1 22.6 
VEL- 4.6 4.3 4.2 4.0 3.4 2.3 

DEPTH= 2.7 2.4 2.3 2.1 1.7 .8 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0 RLOB LlCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

CCHV= .100CEHV= .300 
"SECNO .911 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 704.0 1014.0 TYPE= 1 TARGET= 310.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.911 4.27 2368.27 2367.72 .OO 2368.67 .40 6.82 .OO 2368.50 
2502.0 2439.5 62.5 .O 478.3 14.9 .O 52.3 26.2 2368.10 

.I9 5.10 4.19 .03 .070 .035 .060 .OOO 2364.00 704.27 
.017272 420. 481. 515. 3 23 0 .OO 290.53 1013.32 

FLOU DISTRIBUTION FOR SECNO= .91 CUSEL= 2368.27 

STA= 809. 827. 843. 858. 878. 948. 975. 1013. 
PER a= 6.4 4.7 4.6 3.8 , 3.4 1.1 2.5 
AREA= 36.4 28.4 27.7 26.9 36.3 14.4 14.9 
VEL= 4.4 4.1 4.1 3.5 2.3 2.0 4.2 

DEPTH= 2.0 1.8 1.8 1.4 .5 .5 .7 

3470 ENCROACHMENT STATIONS= 747.0 1093.0 TYPE= 1 TARGET= 346.000 
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. 

1.007 2.41 2377.41 2377.21 .OO 2377.87 .46 9.18 .02 2376.00 
2264.0 1800.5 261.1 202.5 383.8 26.8 58.7 57.5 29.7 2376.00 

.22 4.69 9.74 3.45 .070 .035 .060 .OOO 2375.00 747.69 
.022484 465. 508. 535. 4 11 0 .OO 344.81 1092.50 
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SECNO DEPTH CUSEL CRlUS USELK EG *, HV HL OLOSS L-BANK ELEV 
PLOB 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 IDC ICONT CORAR TOPUID ENOST 

FLOW DISTRIBUTION FOR SECNO- 1.01 CUSEL= 2377.41 

STA= 748. 782. 798. 813. 837. 860. 876. 884. 900. 916. 964. 995. 1009. 
PER P= 8.3 6.4 7.9 13.7 14.3 8.5 3.3 5.0 3.4 3.7 5.0 11.5 
AREA= 45.6 29.7 33.5 55.1 56.5 35.4 15.3 25.8 20.6 32.8 33.4 26.8 
VEL= 4.1 4.9 5.3 5.6 5.7 5.4 4.9 4.4 3.7 2.5 3.4 9.7 

DEPTH- 1.3 1.9 2.2 2.4 2.4 2.2 1.9 1.6 1.3 .7 1.1 1.9 

STA= 1009. 1025. 1049. 1092. 
PER P= 3.9 3.4 1.6 
AREA= 20.4 22.1 16.2 
VEL= 4.3 3.5 2.3 

DEPTH= 1.3 .9 .4 

CCHV= .I00 CEHV= .300 
"SECNO 1.098 

1 .098 2.35 2385.85 2385.50 .OO 2386.19 .35 8.31 .01 2384.20 
2264.0 85.7 584.5 1593.8 33.3 83.8 433.3 63.2 33.6 2384.00 

.25 2.58 6.97 3.68 .070 .040 .065 .OOO 2383.50 938.73 

FLOW DlSTRlBUTlON FOR SECNO= 1.10 CUSEL= 2385.85 

STA= 939. 979. 1020. 1035. 1064. 1093. 1109. 1124. 1140. 1150. 1160. 1183. 1193. 

PER P= 3.8 25.8 3.3 4.1 8.1 3.7 3.4 3.8 3.1 3.4 10.2 3.7 
AREA= 33.2 83.8 21.7 32.1 49.1 23.8 22.3 24.0 18.0 18.5 51.6 19.5 

VEL= 2.6 7.0 3.4 2.9 3.7 3.6 3.4 3.6 3.9 4.1 4.5 4.3 
DEPTH= .8 2.0 1.4 1.1 1.7 1.5 1.4 1.5 1.7 1.9 2.2 2.0 

STA= 1193. 1212. 1227. 1243. 1258. 1273. 1306. 
PER a= 6.4 4.3 3.9 3.5 3.1 2.4 
AREA- 36.0 26.0 24.3 22.8 21.2 22.4 

VEL= 4.0 3.8 3.6 3.5 3.3 2.5 
DEPTH= 1.8 1.7 1.6 1.5 1.4 .7 
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HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

FLOW DISTRIBUTION FOR SECNO- 1.16 CUSEL- 2391.32 

STA= 982. 988. 1048. 1069. 1131. 1195. 1216. 1237. 1258. 1279. 1299. 1320. 1335. 
PER a= .4 34.0 3.7 3.4 5.1 3.2 3.9 4.3 5.2 6.0 6.7 5.1 

AREA= 4.2 111.6 25.9 36.6 48.6 23.7 26.6 28.4 31.5 34.5 36.7 27.6 
VEL- 1.9 6.9 3.3 2.1 2.4 3.0 3.3 3.5 3.7 4.0 4.1 4.2 

DEPTH= .7 1.9 1.2 .6 .8 1.1 1.3 1.4 1.5 1.7 1.8 1.8 

STA= 1335. 1350. 1371. 1384. 1404. 1434. 
PER Q= 5.1 6.2 3.2 3.5 1.0 

AREA= 27.6 35.0 19.4 24.8 12.4 
VEL- 4.2 4.0 3.7 3.2 1.9 

DEPTH- 1.8 1.7 1.5 1.2 .4 

CCHV= .lo0 CEHV= .300 
'SECNO 1.248 

3470 ENCROACHMENT STATIONS= 774.0 1280.0 TYPE= 1 TARGET= 506.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLGU AREA AT CURRENT a SECTION: THEREFORE, F L O W P L A I N  L I M I T S  ARE BASED ON THE COHPUTED 

USEL AN0 THE TOPOGRAPHY. 

1.248 2.28 2398.78 2398.64 .OO 2399.15 .37 7.46 .OO 2397.40 
2264.0 627.2 590.6 1046.2 202.4 76.5 303.2 74.5 42.6 2398.00 

.30 3.10 7.72 3.45 .065 .035 .065 .OOO 2396.50 774.00 
.015956 490. 481. 478. 4 15 0 .OO 506.00 1280.00 

FLOU DISTRIBUTION FOR SECNO= 1.25 CUSEL= 2398.78 

STA= 1154. 1172. 1189. 1207. 1225. 1243. 1261. 1270. 1279. 1280. 
PER a= 3.7 4.2 4.2 3.5 5.5 6.3 3.1 3.0 .2 

AREA= 23.9 25.7 25.7 23.1 30.2 32.9 16.4 16.1 1.8 
VEL= 3.5 3.7 3.7 3.4 4.1 4.3 4.3 4.3 2.2 

DEPTH= 1.3 1.4 1.4 1.3 1.7 1.8 1.8 1.8 1.7 
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SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 

QLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 910.0 1031.0 TYPE. 1 TARGET- 121.000 
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 CDMPUTED 

USEL AND THE TOPOGRAPHY. 

D I R T  ROAD D I P  CROSSING 

1.347 3.25 2407.75 2407.75 .OO 2409.00 1.25 9.06 .26 2405.00 
2264.0 1383.3 848.8 31.8 218.6 69.5 9.2 79.3 46.0 2406.00 

.32 6.33 12.21 3.45 .065 .035 .065 .OOO 2404.50 910.00 
.a21295 535. 523. 380. 0 11 0 .OO 120.52 1030.52 

FLOU DISTRIBUTION FOR SECNO= 1.35 CUSEL= 2407.75 a 910. 922. 934. 940. 946. 953. 959. 969. 980. 995. 1020. 1026. 1031. 
PER P= 4.5 5.9 3.3 4.0 5.1 6.1 10.4 9.3 12.5 37.5 1.3 .1 

"SECNO 1.445 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 882.0 . 1026.0 TYPE' I TARGET= 144.000 
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. 

DIRT ROAD DIP CROSSING 
1.445 5.43 2418.93 2418.93 .OO 2420.08 1.15 9.30 .01 2415.70 

2264.0 1221.0 935.5 107.5 242.8 78.0 25.8 83.2 47.6 2416.00 
.34 5.03 11.99 4.16 .065 .035 .065 .OOO 2413.50 882.00 

.014822 535. 518. 520. 0 17 0 .OO 143.61 1025.61 



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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOU OlSTRlBUTlON FOR SECNO- 1.45 CUSEL= 2418.93 

STA= 882. 904. 917. 925. 932. 940. 951. 958. 964. 972. 979. 986. 1008. 
PER Q= 5.6 4.5 3.2 4.1 5.2 8.1 4.4 3.8 4.3 5.1 5.6 41.3 
AREA= 34.0 24.4 16.1 18.5 21.4 32.3 18.1 16.5 19.0 20.9 21.6 78.0 
VEL= 3.7 4.1 4.5 5.0 5.5 5.7 5.5 5.2 5.2 5.5 5.9 12.0 

DEPTH= 1.6 1.8 2.1 2.4 2.8 2.9 2.8 2.5 2.5 2.8 3.1 3.5 

STA= 1008. 1014. 1026. 
PER Q= 3.2 1.5 
AREA= 14.6 11.2 
VEL= 5.0 3.1 

DEPTH- 2.4 1.0 

3301 HV CHANGED MORE THAN HVINS 

e 0 ENCROACHMENT STATIONS= 984.0 1225.0 TYPE= 1 TARGET. 241 .OOO 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLODOPLAIN L ln lTs ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
1.549 3.57 2426.07 2425.52 .OO 2426.49 .41 6.33 .07 2424.00 

2264.0 19.5 471.0 1773.5 7.5 60.1 422.3 87.5 49.5 2424.50 
.36 2.59 7.84 4.20 .065 .035 .065 .OOO 2422.50 984.72 

.012360 520. 549. 375. 2 11 0 .OO 240.28 1225.00 

FLOU DISTRIBUTION FOR SECNO= 1.55 CUSEL= 2426.07 

STA= 985. 992. 1020. 1032. 1046. 1060. 1076. 1091. 1107. 1123. 1140. 1148. 1157. 
PER Q= .9 20.8 3.6 5.3 5.3 6.2 6.9 7.7 8.5 9.1 4.2 3.8 
AREA- 7.5 60.1 21.6 29.0 29.0 33.3 35.7 38.0 40.9 43.0 20.5 19.5 
VEL= 2.6 7.8 3.8 4.1 4.1 4.2 4.4 4.6 4.7 4.8 4.6 4.5 

DEPTH= 1 .O 2.1 1.8 2.1 2.1 2.1 2.3 2.4 2.5 2.6 2.5 2.3 

STA= 1157. 1165. 1180. 1195. 1210. 1225. 
PER a= 3.4 5.1 4.0 3.1 2.1 
AREA= 18.0 29.2 25.1 21.7 17.6 
VEL= 4.3 4.0 3.6 3.3 2.7 

DEPTH= 2.2 1.9 1.7 1.4 1.2 
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SECNO DEPTH CUSEL CRlUS 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 XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3265 DIVIDED FLOU 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO = .62 

3470 ENCROACHMENT STATIONS= 974.0 1355.0 TYPE= 1 TARGET= 381 .OOO 

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. 

1.633 2.67 2432.17 2431.97 .OO 2432.70 .53 6.18 .04 2431.60 
2073.0 4.5 225.0 181.3.6 2.4 34.3 320.1 90.9 51.6 2431.50 

.38 1.85 6.56 5.76 .065 .040 .065 .OOO 2429.50 974.00 
.027025 480. 444. 340. 3 19 0 .OO 270.41 1355.00 

U DlSTRIBUTlON FOR SECNO= a 1.63 CUSEL= 2432.17 

STA= 974. 981. 1012. 1193. 1211. 1222. 1234. 1246. 1263. 1275. 1287. 1304. 1310. 
PER a= .2 10.9 3.2 4.5 4.6 6.1 7.7 13.3 10.2 10.2 13.3 4.0 
AREA- 2.4 34.3 25.0 21.7 18.6 22.1 25.4 41.4 30.0 30.0 41.4 12.9 

VEL- 1.9 6.6 2.7 4.3 5.1 5.8 6.3 6.7 7.0 7.0 6.7 6.4 
DEPTH= .3 1.1 .1 1.2 1.6 I .9 2.2 2.4 2.6 2.6 2.4 2.2 

STA= 1310. 1316. 1327. 1344. 1355. 
PER Q= 3.5 4.7 3.2 .4 
AREA= 11.3 18.6 17.2 4.4 
VEL= 6.0 5.2 3.9 . 2.1 

DEPTH= 2.0 1.6 1.0 .4 

3265 DIVIDED FLOU 

3302 UARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.58 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNO= 1.69 C!JSEL= 2436.92 

STA= 978. 989. 1018. 1182. 1232. 1244. 1250. 1267. 1283. 1300. 1306. 1311. 1323. 
PER a= .4 9.6 3.6 3.7 3.0 3.3 11.4 11.4 11.4 3.7 3.5 6.0 
AREA= 4.8 41.0 51.2 38.3 19.1 15.4 48.7 48.4 48.7 16.0 15.5 28.2 

VEL- 1.6 4.9 1.4 2.0 3.3 4.4 4.9 4.9 4.9 4.8 4.6 4.4 
DEPTH= .5 1.4 .3 .8 1.6 2.6 2.9 2.9 2.9 2.9 2.7 2.5 

STA= 1323. 1334. 1345. 1362. 1378. 1395. 1428. 1446. 
PER a= 5.2 4.1 5.2 4.2 3.6 5.3 1.4 
AREA= 25.9 22.6 30.1 26.8 24.3 40.2 13.7 
VEL= 4.1 3.8 3.5 3.3 3.1 2.7 2.1 

DEPTH= 2.3 2.0 1.8 1.6 1.5 1.2 .8 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
@ CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 977.0 1276.0 TYPE= 1 TARGET= 299.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE CCMPUTED 
USEL AND THE TOPOGRAPHY. 

1.748 2.80 2442.30 2442.30 .OO 2442.92 .62 5.12 .12 2442.00 
2073.0 1.4 295.2 1776.4 1.2 41.5 287.5 96.7 56.2 2442.00 

.41 1.23 7.11 6.18 .065 .040 .065 .OOO 2439.50 977.35 
.034986 360. 327. 280. 0 8 0 .OO 278.24 1275.07 

FLOW DISTRIBUTION FOR SECNO= 1.75 CUSEL= 2442.30 

STA= 977. 985. 1025. 1131. 1149. 1162. 1180. 1192. 1210. 1222. 1240. 1248. 1255. 
PER P= .1 14.2 4.3 3.8 3.4 6.6 5.5 10.0 8.0 13.9 6.7 7.9 
AREA= 1.2 41.5 31.4 18.2 14.6 25.4 19.4 32.7 24.3 39.9 18.0 19.9 
VEL= I .2 7.1 2.8 4.3 4.8 5.4 5.9 6.3 6.8 7.2 7.7 8.2 

DEPTH= .2 1.0 .3 1 .O 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.7 

STA= 1255. 1263. 1270. 1275. 
PER a= 7.9 6.7 1.2 
AREA= 19.9 18.0 5.8 
VEL= 8.2 7.7 4.4 

DEPTH= 2.7 2.4 I .2 
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SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.25 

FLOW DISTRIBUTION FOR SECNO= 1.80 CUSEL' 2447.10 

STA= 960. 986. 1013. 1045. 1068. 1086. 1113. 1131. 1144. 1158. 1176. 1185. 1203. 
PER Q= 3.2 11.6 4.3 3.0 3.0 5.9 5.0 4.3 4.8 7.3 4.1 8.8 
AREA= 29.8 50.8 40.3 28.2 25.8 45.6 34.8 28.7 30.5 43.8 23.5 49.2 

VEL= 2.2 4.7 2.2 2.2 2.4 2.7 2.9 3.1 3.3 3.4 3.6 3.7 
DEPTH- 1.1 1.9 1.3 1.2 1 .L 1.7 I .9 2.1 2.3 2.4 2.6 2.7 

*SECNO 1.879 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 950.0 1240.0 TYPE. 1 TARGET= 290.000 
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. 
FIRST CROSS SECTION ADJACENT TO VULTURE MINE ROAD 
MASH PARALLELS ROAD FORM 1.879 TO END Of DETAILED STUDY 
AT CROSS SECTION 2.854 

1.879 1.78 2453.28 2453.28 .OO 2453.90 .63 4.76 . I3  2452.00 
2073.0 75.7 458.3 1539.0 20.3 48.8 293.0 104.2 60.9 2451.80 

.46 3.72 9.40 5.25 .065 .040 .065 .DO0 2451.50 950.02 
.a35451 335. 412. 348. 0 8 0 .OO 289.26 1239.29 
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@ SECNO DEPTH CUSEL CRIW USELK EG HV HL OLOSS L-BANK ELEV 

9 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIHE VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

FLOU DISTRIBUTION FOR SECNO- 1.88 CUSEL= 2453.28 

STA= 950. 982. 1013. 1038. 1050. 1063. 1070. 1090. 1103. 1123. 1142. 1166. 1185. 
PER P= 3.7 22.1 8.0 3.7 5.3 3.5 7.7 3.6 4.0 3.4 6.6 7.5 

AREA= 20.3 48.8 32.2 15.3 19.5 11.7 29.1 15.6 19.5 17.3 28.6 28.0 
VEL- 3.7 9.4 5.1 5.1 5.7 6.2 5.5 4.8 4.2 4.1 4.8 5.6 

DEPTH= .6 1.6 1.3 1.3 1.5 1.7 1.4 1.2 1.0 .9 1.2 1.5 

STA= 1185. 1198. 1211. 1224. 1237. 1239. 
PER 9- 6.2 6.3 5.1 3.1 .O 
AREA= 21.3 21.5 18.9 14.1 .3  
VEL= 6.1 6.1 5.6 4.6 1.1 

DEPTH= 1.7 1.7 1.5 1 .O .I 

FLOU DISTRIBUTION FOR SECNO. 1.99 CUSEL= 2468.01 

STA= 785. 870. 895. 920. 944. 968. 984. 1025. 1050. 1058. 1073. 1089. 1127. 
PER P= 6.9 5.4 6.5 7.3 8.5 6.5 32.5 11.6 3.3 5.0 3.4 3.1 
AREA= 50.2 31.7 35.4 37.6 41.2 29.9 81.5 50.4 14.8 25.1 19.9 25.8 
VEL= 2.8 3.5 3.8 4.0 4.3 4.5 8.3 4.8 4.6 4.1 3.6 2.5 

DEPTH= .6 1.3 1.4 1.6 1.7 1.9 2.0 2.0 1.9 1.6 1.3 .7 

STA= 1127. 1135. 
PER a= .O 
AREA= .9 
VEL= .7 

DEPTH= .I 

3302 UARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KRATIO = 1.51 
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SECNO DEPTH CUSEL CRIUS USELK 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 TOPUlO ENDST 

FLOU DISTRIBUTION FOR SECNO= 2.08 CUSEL= 2474.27 

STA= 945. 987. 1029. 1049. 1070. 1083. 1091. 1113. 1126. 1138. 1141. 
PER a= 11.9 36.8 9.3 9.0 6.2 4.9 12.6 6.0 3.2 .1 
AREA= 75.5 113.4 51.9 51.4 33.8 24.8 63.8 33.3 21.7 1.1 

VEL= 3.3 6.7 3.7 3.6 3.8 4.1 4.1 3.8 3.0 .9 
DEPTH= 1.8 2.7 2.6 2.5 2.6 2.9 3.0 2.6 1.8 .3 

'SECNO 2.174 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.174 3.16 2482.16 2482.16 .OO 2482.76 .60 4.76 .06 2479.80 
1929.0 703.0 1142.5 83.5 293.0 146.2 25.0 119.7 71.5 2479.80 

.54 2.40 7.82 3.35 .070 .040 .070 .OOO 2479.00 654.53 
.011509 490. 481. 465. 0 8 0 .OO 391.21 1045.75 

FLOU OlSTRlBUTlON FOR SECNO- 2.17 CUSEL= 2482.16 

FLOW DISTRIBUTION FOR SECNO= 2.26 CUSEL= 2486.35 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL DLOSS L-BANK ELEV 

P QLOB QCH PRO8 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

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

STA= 763. 800. 816. 831. 847. 863. 878. 894. 909. 924. 939. 955. 970. 
PER P= 3.5 4.1 4.1 4.1 4.2 4.4 4.5 4.9 5.3 5.5 5.5 5.7 
AREA= 33.1 29.0 29.0 29.0 29.6 29.9 30.7 32.0 33.6 34.3 34.3 35.1 
VEL= 2.0 2.7 2.7 2.7 2.8 2.8 2.9 2.9 3.0 3.1 3.1 3.1 

DEPTH- .9 1 .8 1.8 1.8 I .9 1.9 2.0 2.1 2.2 2.2 2.2 2.3 

STA= 970. 978. 989. 993. 1012. 1019. 1027. 1035. 1042. 
PER Q= 3.1 5.8 2.1 21.2 4.3 3.7 3.2 .9 
AREA= 18.3 31.4 11.1 60.4 22.5 20.6 19.1 7.9 
VEL= 3.3 3.6 3.7 6.8 3.7 3.4 3.3 2.2 

DEPTH= 2.4 2.8 3.0 3.1 2.9 2.6 2.4 1.2 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

FLDU DISTRIBUTION FOR SECNO= 2.35 CUSEL= 2490.96 

STA= 755. 785. 795. 815. 825. 850. 865. 890. 910. 930. 950. 970. 975. 
PER 0- 7.6 5.4 9.6 4.2 8.4 4.4 4.6 4.6 5.5 5.9 6.2 1.6 
AREA= 37.1 21.0 39.1 18.0 39.4 21.8 27.4 25.1 28.1 29.1 30.1 7.8 
VEL= 4.0 5.0 4.7 4.5 4.1 3.9 3.2 3.5 3.8 3.9 4.0 4.1 

DEPTH= 1.3 2.1 2.0 1.8 1.6 1.5 1.1 1.3 1.4 1.5 1.5 1.6 

STA= 975. 1005. 1025. 1045. 1060. 1081. 
PER a= 14.5 5.9 5.9 4.2 1.6 
AREA. 46.1 29.1 29.1 21.1 12.4 
VEL= 6.1 3.9 3.9 3.8 2.5 

DEPTH= 1.5 1.5 1.5 1.4 .6 

'SECNO 2.449 
2.449 2.24 2497.24 2496.77 .OO 2497.52 .28 6.27 .OO 2495.50 

1929.0 1407.6 407.4 114.0 396.4 65.0 37.0 135.7 81.4 2495.50 
.63 3.55 6.27 3.08 .060 .040 .060 .OOO 2495.00 747.19 

.010175 520. 502. 485. 4 15 0 .OO 295.94 1043.13 
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SECNO DEPTH CUSEL CRlUS USELK EG ma OLOB 
HV HL OLOSS L-BANK ELEV 

OCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= 2.45 CUSEL- 2497.24 

STA= 747. 770. 790. 810. 830. 850. 870. 890. 910. 930. 950. 970. 985. 
PER a= 3.7 5.4 6.3 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 4.9 
AREA. 25.1 31.0 34.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 26.3 
VEL- 2.9 3.3 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 

DEPTH= 1.1 1.5 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 

STA= 985. 1015. 1040. 1043. 
PER O= 21.1 5.7 .2 
AREA= 65.0 35.0 2.0 
VEL= 6.3 3.2 1.7 

DEPTH- 2.2 1.4 .6 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

e ENCROACHMENT STATIONS= 782.0 1080.0 TYPE= 1 TARGET= 298.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOOOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

2.544 1.96 2503.96 2503.83 .OO 2504.47 .51 6.88 .07 2502.00 
1929.0 1244.4 441.2 243.4 250.5 54.1 62.8 140.5 84.7 2502.20 

.66 4.97 8.15 3.87 .a60 .040 .060 .OD0 2502.00 793.58 
.021124 475. 502. 518. 3 15 0 .OO 284.74 1078.32 

FLW DISTRIBUTION FOR SECNO= 2.54 CUSEL= 2503.96 

STA= 794. 851. 874. 897. 978. 1007. 1015. 1036. 1065. 1078. 
PER a= 4.2 6.3 9.9 44.1 22.9 3;1 6.3 3.1 .1 
AREA= 29.8 28.8 38.0 153.8 54.1 11.9 28.2 20.4 2.3 
VEL= 2.7 4.2 5.0 5.5 8.1 5.0 4.3 2.9 1.1 

DEPTH= .5 1.3 1.7 1.9 1.9 1.7 I .3 .7 .2 

3302 UARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.55 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL DLDSS L-BANK ELEV 

a PLOB QCH PRDB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 

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

FLDU D l S T R l B U T l D N  FOR SECNO- 2.61 CUSEL= 2508.45 

STA= 719. 789. 828. 847. 867. 886. 906. 930. 965. 985. 1010. 1026. 
PER 0- 4.6 6.9 4.9 6.0 7.2 8.4 12.3 18.8 10.8 18.0 2.1 

AREA= 46.5 49.0 30.3 34.2 38.1 42.0 57.4 85.8 49.0 57.3 16.0 
VEL- 1.7 2.4 2.8 3.0 3.2 3.5 3.7 3.8 3.8 5.4 2.2 

DEPTH= .7 1.3 1.6 1.8 2.0 2.2 2.4 2.5 2.5 2.3 1 .O 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .49 

FLDU DISTRIBUTION FOR SECNO- 2.69 CUSEL= 2513.34 

STA= 868. 900. 915. 922. 931. 940. 955. 972. 990. 1019. 1031. 1053. 1069. 
PER a= 4.8 6.6 5.2 7.3 4.9 5.4 5.9 9.1 24.9 5.4 8.8 6.4 

AREA= 21.8 20.8 14.0 18.2 14.3 18.8 20.5 28.2 47.4 17.5 29.1 21.3 
VEL= 3.8 5.5 6.4 6.9 5.9 4.9 4.9 5.6 9.1 5.3 5.2 5.2 

DEPTH= .7 1.4 1.8 2.0 1.6 1.2 1.2 1.5 1.7 1.4 1.3 1.3 

STA= 1069. 1092. 1100. 
PER P= 5.2 .2 

AREA= 21.7 2.2 
VEL= 4.1 1.8 

DEPTH= .9 .3 
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SECNO DEPTH CUSEL CRIUS USELK 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 D C  ICONT CORAR TOPUlD ENDST 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.55 

FLOW OlSTRlBUTlON FOR SECNO- 2.79 CUSEL= 2521.66 

STA= 807. 904. 940. 964. 988. 1019. 1044. 1062. 1073. 1085. 1098. 1104. 1116. 

PER Q= 3.3 3.5 3.2 4.1 9.6 5.0 4.5 3.9 4.2 5.2 3.1 7.3 
AREA= 36.2 26.4 21.4 25.0 36.0 28.6 23.3 18.2 18.9 22.1 12.4 27.1 
VEL= 1.6 2.3 2.6 2.8 4.6 3.0 3.3 3.7 3.8 4.0 4.3 4.6 

DEPTH= .4 .7 .9 1 .O 1.2 1.1 1.3 1.6 1.6 1.8 2.0 2.2 

STA= 1116. 1123. 1129. 1141. 1148. 1160. 1172. 1184. 1190. 
PER Q= 4.0 4.5 9.6 4.5 7.8 6.5 5.4 .7 

0 REA= 14.4 15.5 32.1 15.3 28.3 24.8 22.4 4.9 
VEL= 4.8 5.0 5.2 5.0 4.8 4.5 4.2 2.5 

DEPTH= 2.3 2.5 2.6 2.5 2.3 2.1 1 .P .9 

'SECNO 2.854 
LAST CROSS SECTION OF DETAILED STUDY 

2.854 1 .85 2525.25 2524.69 ,OO 2525.40 .I5 3.47 .01 2524.20 
1724.0 48.2 216.6 1459.3 27.8 53.1 498.2 155.5 96.0 2524.20 

.76 1.73 4.08 2.93 .060 .040 .060 .OOO 2523.40 924.71 
.008260 402. 359. 338. 6 8 0 .OO 451.56 1376.26 

FLOW DlSTRlBUTlON FOR SECNO- 2.85 CUSEL= 2525.25 

STA= 925. 980. 1020. 1090. 1160. 1200. 1210. 1220. 1230. 1258. 1268. 1277. 1315. 
PER Q= 2.8 12.6 6.0 14.3 11.8 3.3 3.7 3.2 8.6 3.2 3.0 11.5 
AREA= 27.8 53.1 54.2 91.2 65.1 17.5 18.5 16.8 47.3 16.7 16.3 63.0 
VEL- 1.7 4.1 1.9 2.7 3.1 3.3 3.4 3.3 3.1 3.3 3.2 3.1 

DEPTH= .5 1.3 .8 1.3 1.6 1.8 1.9 1.8 1.7 1.8 1.7 1.7 

STA= 1315. 1352. 1370. 1376. 
PER Q= 11.6 4.1 .4 
AREA= 62.3 25.3 3.9 
VEL- 3.2 2.8 1.6 

DEPTH= 1.7 1.4 .6 



PACE 35 

a FLOCOWAY DETERMINATION 
T 2  
7 3  WASH R - 2  

J 1  ]CHECK I N Q  N I N V  I D l R  STRT METRIC HVlNS Q USEL FQ 

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

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 0 - 1 0 0 0 - 1 0 0 0 
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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 XLO8R ITRIAL IDC ICONT CORAR TOPUID ENOST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

3470 ENCROACHMENT STATIONS= 979.0 1511.0 TYPE= 1 TARGET= 532.000 
CONFLUENCE OF UASH R - CEMETERY UASH AND TRIBUTARY UASH R-2 
THE METHOD USED TO START T H I S  HEC-2, UATER SURFACE PROFILE 
ANALYSIS IS THE KNOWN STARTING UATER SURFACE METHOD. THE 
UATER SURFACE ELEVATION FOR CROSS SECTION 5.184, UASH R -  

CEMETERY UASH, UAS USEO AS THE STARTING UATER SURFACE ELEVATION 
FOR THE WASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USEO WAS COMPUTED DURING THE HEC-2 
ANALYSIS FOR MASH R-CEMETERY UASH. 

3.483 5.10 2300.10 2299.91 2300.10 2300.75 .65 .OO .OO 2296.50 
5307.0 3412.7 1816.8 77.5 980.7 182.8 25.3 .O .O 2296.50 

@.008;:: 
3.48 9.94 3.07 .065 .035 .070 .OOO 2295.00 979.75 

0. 0. 0. 0 9 0 .OO 530.73 1510.48 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 928.0 1031.0 TYPE= 1 TARGET= 103.000 
THE POINT OF INTERSECTION OF THE THALUEG UlTH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERWISE NOTED. 

.214 4.91 2311.01 2311.01 2311.01 2312.72 1.71 4.96 .32 2307.10 
2797.0 483.8 2063.5 249.7 107.5 173.3 52.6 9.9 4.1 2307.00 

.02 4.50 11.91 4.75 .070 .035 .070 .OOO 2306.10 928.92 
.010741 575. 552. 552. 0 8 0 .OO 101.90 1030.82 



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

P  LOB PCH PRO8 ALOE 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  ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.53 

3470 ENCROACHMENT STATIONS= 868.0 1024.0 TYPE= 1 TARGET- 156.000 
.254 6.24 2313.24 2310.26 2313.24 2313.53 .29 .67 .14 2307.00 

2797.0 1498.8 1234.5 63.8 550.5 213.0 34.3 12.3 4.7 2308.00 
.03 2.72 5.80 1.86 .070 .035 .070 .OOO 2307.00 868.29 

.001680 160. 211. 228. 2 14 0 .OO 154.79 1023.09 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 00 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 951.0 1223.0 TYPE* 1 TARGET= 272 .OOO 
.358 3.14 2321.14 2321.14 2321.14 2321.99 .84 2.12 .17 2318.50 

2797.0 292.4 904.9 1599.7 68.1 79.6 372.9 20.4 7.3 2318.50 
.05 4.29 11.37 4.29 .070 .035 .070 .OOO 2318.00 951.36 

.017429 509. 549. 563. 0 8 0 .OO 271.59 1222.96 

*SECNO .441 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 851.0 1041.0 TYPE= 1 TARGET= 190.000 
.441 5.18 2328.18 2328.18 2328.18 2329.37 1.19 5.95 .10 2323.70 

2797.0 1296.2 1024.5 476.3 289.0 78.1 95.6 25.1 9.5 2323.30 
.07 4.48 13.12 4.98 .070 .035 .070 .OOO 2323.00 851.53 

.011581 465. 438. 378. 0 14 0 .OO 189.33 1040.86 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 720.0 1028.0 TYPE= 1 TARGET= 308.000 
.516 3.09 2334.09 2333.61 2334.09 2334.46 .38 5.02 .08 2331.80 

2502.0 1999.1 385.6 117.3 489.1 47.6 29.7 29.7 11.8 2331.80 
.09 4.09 8.11 3.95 .070 .040 .070 .OOO 2331.00 720.51 

.014509 385. 396. 410. 4 8 0 .OO 306.79 1027.29 

3470 ENCROACHMENT STATIONS= 503.0 1023.0 TYPE= 1 TARGET= 520.000 
.623 2.18 2344.18 2344.02 2344.18 2344.52 .34 10.05 .OO 2343.00 

2502.0 2285.9 206.9 9.2 507.9 31.1 4.5 36.1 16.5 2343.50 
.12 4.50 6.65 2.06 .070 .040 .070 .OOO 2342.00 503.30 

.029137 493. 565. 588. 4 14 0 .OO 519.28 1022.58 

3470 ENCROACHMENT STATIONS= 630.0 1023.0 TYPE- 1 TARGET= 393.000 
.663 2.18 2349.18 2348.87 2349.18 2349.57 .38 5.04 .O1 2348.00 

2502.0 1968.9 522.7 10.3 473.6 72.0 4.6 38.8 18.8 2348.00 
.13 4.16 7.26 2.24 .070 .040 .070 .OOO 2347.00 630.00 

.019212 215. 216. 225. 4 11 0 .OO 392.74 1022.74 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 800.0 1033.0 TYPE= 1 TARGET= 233 .OOO 

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

.723 3.46 2354.46 2354.46 2354.45 2355.41 .95 4.69 .17 2352.00 
2502.0 1367.3 1084.5 50.1 319.1 100.0 14.4 41.8 20.6 2352.00 

.14 4.28 10.84 3.49 .070 .035 .070 .OOO 2351.00 800.00 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB QCH 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 ICONT CORAR TOPUlD ENDS1 

'SECNO .820 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS; 950.0 1228.0 TYPE= 1 TARGET= 278.000 
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. 

.820 5.62 2361.42 2360.84 2361.42 2361.84 .42 6.38 .05 2359.70 
2502.0 168.0 629.6 1704.4 51.2 80.8 421.3 46.7 23.2 2359.40 

.17 3.28 7.79 4.05 .070 .035 .070 .OOO 2355.80 950.00 
.Dl2868 435. 512. 410. 3 17 0 .OO 277.39 1227.39 

3470 ENCROACHMENT STATIONS= 704.0 1014.0 TYPE= 1 TARGET= 310.000 
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. 

.911 4.27 2368.27 2367.73 2368,27 2368.67 .40 6.83 .OO 2368.50 
2502.0 2439.4 62.6 .O 478.7 14.9 .O 52.3 26.2 2368.10 

.19 5.10 4.19 .03 .070 .035 .060 .OOO 2364.00 704.27 
.017241 420. 481. 515. 3 23 0 .OO 290.73 1013.32 

3470 ENCROACHMENT STATIONS= 747.0 1093.0 TYPE= 1 TARGET= 346.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLGU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.007 2.41 2377.41 2377.21 2377.41 2377.87 .46 9.18 .02 2376.00 
2264.0 1800.6 261.1 202.3 383.5 26.8 58.6 57.5 29.7 2376.00 

.22 4.69 9.75 3.45 .070 .035 .060 .OOO 2375.00 747.70 
.022530 465. 508. 535. 4 11 0 .OO 344.74 1092.44 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
OLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS- 938.0 1307.0 TYPE= 1 TARGET= 369.000 
1.098 2.35 2385.85 2385.50 2385.85 2386.19 .35 8.31 .O1 2384.20 

2264.0 85.8 584.4 1593.8 33.3 83.9 433.6 63.2 33.6 2384.00 
.25 2.57 6.97 3.68 .070 .040 .065 .OOO 2383.50 938.71 

.013507 500. 479. 470. 5 15 0 .OO 367.29 1306.00 

'SECNO 1.157 

3470 ENCROACHMENT STATIONS= 981.0 1434.0 TYPE= 1 TARGET. 453.000 
1.157 2.32 2391.32 2391.12 2391.32 2391.69 .37 5.49 .01 2390.00 

2264.0 8.1 770.0 1486.0 4.2 111.5 439.0 68.2 37.3 2389.90 
.27 1.95 6.90 3.39 .070 .040 .065 .OOO 2389.00 981.69 

.015165 295. 312. 418. 4 15 0 .OO 451.97 1433.66 

3470 ENCROACHMENT STATIONS= 774.0 1280.0 TYPE= 1 TARGET= 506.000 
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. 

1.248 2.28 2398.78 2398.64 2398.78 2399.15 .37 7.47 .OO 2397.40 
2264.0 627.3 590.5 1046.2 202.5 76.5 303.4 74.5 42.6 2398.00 

.30 3.10 7.72 3.45 .065 .035 .065 .OD0 2396.50 774.00 
.015926 490. 481. 478. 4 15 0 .OO 506.00 1280.00 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 910.0 1031.0 TYPE= 1 TARGET= 121.000 
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. 



DlRT ROAD DIP CROSSING 
1.347 3.25 2407.75 2407.75 2407.75 2409.00 1.25 9.05 .26 2405.00 

"SECNO 1.445 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 882.0 1026.0 TYPE= 1 TARGET= 144.000 
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. 
DlRT ROAD DIP CROSSING 

1.445 5.43 2418.93 2418.93 2418.93 2420.08 1.15 9.30 .01 2415.70 
2264.0 1220.9 935.7 107.5 242.7 78.0 25.8 83.2 47.6 2416.00 

.34 5.03 12.00 4.16 .065 .035 .065 .OOO 2413.50 882.00 
.014840 535. 518. 520. 0 17 0 .OO 143.60 1025.60 

3301 HV CHANGED MORE THAN HVlNS * 
3470 ENCROACHMENT STATIONS. 984.0 1225.0 TYPE= 1 TARGET= 241 .DO0 

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. 

1.549 3.57 2426.07 2425.52 2426,07 2426.49 .41 6.33 .07 2424.00 
2264.0 19.5 470.9 1773.5 7.5 60.1 422.4 87.5 49.5 2424.50 

.36 2.59 7.84 4.20 .065 .035 .065 .OOO 2422.50 984.71 
.a12346 520. 549. 375. 2 11 0 .OO 240.29 1225.00 

3265 DIVIDED FLOU 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .62 

3470 ENCROACHMENT STATIONS= 974.0 1355.0 TYPE= 1 TARGET= 381 .OOO 

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

1.633 2.67 2432.17 2431.97 2432.17 2432.70 .53 6.18 .04 2431.60 

3265 D I V I D E D  FLOU 

3302 UARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 1.58 

3470 ENCROACHMENT STATIONS= 978.0 1446.0 TYPE= 1 TARGET= 468.000 
1.686 2.92 2436.92 2436.36 2436.92 2437.14 .22 4.41 .03 2436.00 

2073.0 7.7 199.9 1865.4 4.8 41.0 513.1 93.8 53.9 2436.00 
.40 1.61 4.87 3.64 .065 .040 .065 .OOO 2434.00 978.49 

.010864 255. 279. 270. 4 15 0 .OO 448.50 1445.63 

3265 D I V I D E D  FLOU 

e MINlMuM S P E C l F I c  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 977.0 1276.0 TYPE= 1 TARGET. 299.000 
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. 

1.748 2.80 2442.30 2442.30 2442.30 2442.92 .62 5.12 . I2  2442.00 
2073.0 1.4 295.2 1776.3 1.2 41.5 287.6 96.7 56.2 2442.00 

.41 1.23 7.11 6.18 .065 .040 .065 .OOO 2439.50 977.33 
.034949 360. 327. 280. 0 8 0 .OO 278.36 1275.07 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.25 

3470 ENCROACHMENT STATIONS= 959.0 1277.0 TYPE= 1 TARGET= 318.000 
1.801 3.60 2447.10 2446.25 2447.10 2447.29 . I9  4.32 .04 2445.40 

2073.0 66.6 241.0 1765.4 29.8 50.8 537.7 100.2 58.5 2445.40 
.44 2.23 4.75 3.28 .065 .040 .065 .OOO 2443.50 959.60 

.DO6903 245. 280. 335. 6 6 0 .OO 317.21 1276.80 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a aLoB PCH  ROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

*SECNO 1.879 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 950.0 1240.0 TYPE= 1 TARGET= 290.000 
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. 
FIRST CROSS SECTION ADJACENT TO VULTURE MINE ROAD 
WASH PARALLELS ROAD FORM 1.879 TO EN0 OF DETAILED STUDY 
AT CROSS SECTION 2.854 

1.879 1.78 2453.28 2453.28 2453.28 2453.91 .63 4.76 . I3 2452.00 
2073.0 75.7 458.4 1539.0 20.3 48.7 292.9 104.2 60.9 2451.80 

.46 3.72 9.40 5.25 .065 .040 .065 .OOO 2451.50 950.03 
.035494 335. 412. 348. 0 8 0 .OO 289.25 1239.28 

ENCROACHMENT STATIONS= 784.0 1136.0 TYPE= 1 TARGET- 352.000 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.51 

3470 ENCROACHMENT STATIONS= 945.0 1142.0 TYPE= 1 TARGET= 197.000 
2.083 3.07 2474.27 2473.46 2474.27 2474.66 .39 6.13 .O1 2471.70 

2073.0 247.0 763.6 1062.4 75.5 113.4 281.9 114.5 63.2 2471.60 
.51 3.27 6.73 3.77 .070 .040 .070 .OOO 2471.20 945.13 

.008758 565. 496. 420. 6 8 0 .OO 196.22 1141.35 

*SECNO 2.174 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

3470 ENCROACHMENT STATIONS= 654.0 1046.0 TYPE= 1 TARGET= 392.000 
2.174 3.16 2482.16 2482.16 2482.16 2482.76 .60 4.75 .06 2479.80 

1929.0 703.8 1141.7 83.5 293.6 146.3 25.0 119.7 71.5 2479.80 
.54 2.40 7.80 3.34 .070 .040 .070 .OOO 2479.00 654.48 

.011465 490. 481. 465. 0 8 0 .OO 391.28 1045.76 

3470 ENCROACHMENT STATIONS. 763.0 1042.0 TYPE= 1 TARGET= 279.000 
2.260 3.24 2486.34 2485.64 2486.35 2486.60 .26 3.81 .03 2483.30 

1929.0 1287.0 408.4 233.6 440.0 60.3 70.0 124.6 74.6 2483.30 
.57 2.92 6.77 3.34 .070 .040 .070 .OOO 2483.10 763.33 

.007215 395. 454. 465. 4 15 0 .OO 278.22 1041.56 

a UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

3470 ENCROACHMENT STATIONS= 755.0 1081.0 TYPE= 1 TARGET= 326.000 
2.354 2.26 2490.96 2490.58 2490.96 2491.25 .29 4.64 .01 2489.40 

1929.0 1312.4 279.4 337.1 324.1 46.2 91.7 130.0 77.8 2489.50 
.60 4.05 6.05 3.M .060 .040 .060 .OOO 2488.70 755.32 

.014952 445. 496. 495. 3 11 0 .OO 325.60 1080.92 

3470 ENCROACHMENT STATIONS= 747.0 1044.0 TYPE- 1 TARGET= 297.000 
2.449 2.24 2497.24 2496.77 2497.24 2497.52 .28 6.27 .OO 2495.50 

1929.0 1407.6 407.5 113.9 396.2 65.0 36.9 135.7 81.4 2495.50 
.63 3.55 6.27 3.09 .060 .040 .060 .OOO 2495.00 747.19 

.010190 520. 502. 485. 4 15 0 .OO 295.93 1043.12 

*SECND 2.544 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .70 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPUIO ENOST 

3470 ENCROACHMENT STATIONS. 782.0 1080.0 TYPE- 1 TARGET= 298.000 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COHPUTED 
USEL AN0 THE TOPOGRAPHY. 

2.544 1.96 2503.96 2503.83 2503.96 2504.47 .51 6.88 .07 2502.00 
1929.0 1244.4 441.1 243.5 250.7 54.2 62.9 140.5 04.7 2502.20 

.66 4.96 8.14 3.87 .060 .040 .060 .OOO 2502.00 793.53 
.021090 475. 502. 518. 3 15 0 .OO 284.82 1078.35 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.54 

3470 ENCROACHMENT STATIONS= 718.0 1027.0 TYPE= 1 TARGET= 309.000 
2.614 2.45 2508.45 2507.77 2508.45 2508.66 .21 4.16 .03 2506.00 

1724.0 1377.4 310.7 35.9 432.3 57.3 16.0 144.1 87.1 2506.80 

0 007;:; 3.19 5.42 2.24 .060 .040 .060 .OOO 2506.00 718.70 
350. 370. 379. 5 11 0 .OO 307.43 1026.13 

'SECNO 2.695 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 867.0 1100.0 TYPE= 1 TARGET= 233.000 
2.695 2.14 2513.34 2513.34 2513.34 2513.98 .64 5.19 .13 2511.70 

1724.0 846.4 428.8 448.8 156.6 47.4 91.9 147.8 89.6 2511.90 
.70 5.40 9.05 4.88 .060 .040 .060 .OOO 2511.20 867.53 

.029715 390. 428. 450. 0 15 0 .OO 232.26 1099.79 

3302 UARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.54 

3470 ENCROACHMENT STATIONS= 807.0 1190.0 TYPE= 1 TARGET= 383.000 
2.786 2.56 2521.66 2521.30 2521.66 2521.92 .26 7.91 .04 2520.60 

1724.0 242.7 165.5 1315.8 109.0 36.0 308.3 151.4 92.6 2520.60 
.73 2.23 4.60 4.27 .060 .040 .060 .OOO 2519.10 807.00 

.a12466 412. 480. 425. 6 8 0 .OO 382.58 1189.58 

PAGE 45 



23JUN92 10:15:26 PAGE 46 

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

PLOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

3470 ENCROACHMENT STATIONS= 924.0 1377.0 TYPE= 1 TARGET= 453.000 
LAST CROSS SECTION OF DETAILED STUDY 

2.854 1.85 2525.25 2524.69 2525.25 2525.40 . I5 3.47 .O1 2524.20 
1724.0 48.2 216.6 1459.2 27.8 53.2 498.5 155.6 96.0 2524.20 

.76 1.73 4.07 2.93 .060 .040 .060 .OOO 2523.40 924.61 
,008241 402. 359. 338. 6 8 0 .OO 451.66 1376.27 



PAGE 4 7  

T H I S  RUN EXECUTED 23JUN92 10:15:42 
..................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; M a y  1991 
................................. 

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

UASH R-2: TRIBUTARY UASH 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN 0 CUSEL CRIUS EG 10*KS VCH AREA .01K 



'AGE 48 

e SECNO CUSEL 

2377.41 
2377.41 

2385.85 
2385.85 

2391.32 
2391.32 

2398.78 
2398.78 

2407.75 
2407.75 

2418.93 
2418.93 

2426.07 
2426.07 

2432.17 
2432.17 

2436.92 
2436.92 

2442.30 
2442.30 

2447.10 

2447.10 

2453.28 
2453.28 

2468.01 
2468.01 

2474.27 
2474.27 

2482.16 
2482.16 

2486.35 
2486.34 

2490.96 
2490.96 

10*KS VCH AREA .01K XLCH ELTRD ELLC 

. 00 

.oo 

. 00 

. 00 

.oo 

.oo 

.OO 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

. 00 

.oo 

.oo 

. 00 

.oo 

.oo 

. 00 

. 00 
.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 



SECNO XLCH ELTRD ELLC ELMIN 9 CUSEL CRlUS EG lO*KS VCH 

'AGE 49 

AREA .OAK 



@ R - 2 :  TRIBUTARY WASH 

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

SECNO R CUSEL D l F U S P  DIFUSX DlFKUS TOPUID XLCH 

PAGE 5 0  
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a CUSEL OIFUSP DIFUSX D l  FKUS TOPUID XLCH 



SECND Q CUSEL DIFUSP DIFUSX DIFKUS TOPUID XLCH 

PAGE 5 2  
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- .214 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .214 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .214 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .214 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- .254 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

VARNING SECNO= .254 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .358 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= .358 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .358 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .441 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .441 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .441 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .441 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECND- .723 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .723 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

.723 PROFILE- 2 C R I T I C A L  OEPTH ASSUMED 

.723 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.347 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.347 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.347 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.347 PROFILE= 2 MINIMUM.SPECIFIC ENERGY 

CAUTION SECNO- 1.445 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.445 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.445 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.445 PROFILE- 2 M I N I M U M  S P E C I F I C  ENERGY 

WARNING SECNO= 1.633 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 1.633 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 1.686 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO- 1.6% PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- 1.748 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.748 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.748 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.748 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO= 1.801 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

ING SECNO- 1.801 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- 1.879 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.879 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 1.879 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.879 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 





UARNING SECNO= 2 .083  PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO- 2.083 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= 2.174 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.174 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO. 2.174 PROFILE' 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 2.174 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECND- 2.354 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECND= 2.354 PROFILE= 2 CDNVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO- 2.544 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO- 2.544 PROFILE. 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO= 2 .614  PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 2 .614  PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 2.695 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTIDN SECNO= 2.695 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2.695 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

UARNING SECNO= 2.786 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO- 2.786 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

PAGE 5 4  



FLWDUAY DATA, UASH R-2:  TRIBUTARY UASH 

PROFILE NO. 2 

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

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

AREA VELOCITY FLWDUAY FLWDUAY 

PAGE 55 



<<<<<< WS ELEV. & BED ELEV. vs DISTANCE(mi) 
Profile No. 1 - . . - . . - 

Profile No. 2 - .  - .  - .  

.69 1.37 2.06 

D i s t a n c e  



<<<<<< Cross Section: 3.483: (FN = TRIBR2B.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .07 

1110 1310 151 0 

S T A T I O N  



<<<<<< Cross Section: .214: (FN = TRIBR2B.0) 
Q1= 2797 WS1= 2311.01 
Q2= 2797 WS2= 2311.01 - . . - . . - 

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

775 

S T A T I O N  
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I 
I . . . . .  
I 
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1 ' .  
I 
I 
- - - - - -  



<<<<<< Cross Section: .254: (FN = TRIBR2B.0) 

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

S T A T I O N  



<<<<<< Cross Section: .358: (FN = TRIBR2B.0) 
Q1= 2797 WS1= 2321.14 
Q2= 2797 WS2= 2321.14 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2337 

1070 1270 1470 1670 

S T A T I O N  



<<<<<< Cross Sect ion: .441: (FN = TRIBR2B.0) 
Q1= 2797 WS1= 2328.18 
Q2= 2797 WS2= 2328.18 - . . - . . - 

W21-1992 

S T A T I O N  

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

I 
I  
I 
I 
I  

- - - - - - - - 

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

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

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

795 895 995 1095 11 95 

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

I :  
I :  
I :  
I .  
I :  



<<<<<< Cross Section: .516: (FN = TRIBR2B.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
2380 

800 1000 1200 

S T A T I O N  



<<<<<< Cross Section: .623: (FN = TRIBR2B.0) 
Q1= 2502 WS1= 2344.18 
Q2= 2502 WS2= 2344.18 - . . - . . - 

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

600 800 1000 

S T A T I O N  



<<<<<< Cross Section: .663: (FN = TRIBR2B.0) 
Q1= 2502 WS1= 2349.18 
Q2= 2502 WS2= 2349.18 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
2371 

740 11 40 

S T A T I O N  



<<<<<< Cross Section: .723: (FN = TRIBR2B.0) 
Ql= 2502 WSl= 2354.45 - 

Q2= 2502 WS2= 2354.46 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2370 

730 930 11 30 

S T A T I O N  



<<<<<< Cross Section: .82: (FN = TRIBR2B.0) 
Ql= 2502 WS1= 2361.42 
Q2= 2502 WS2= 2361.42 - . . - . . - 

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

2374 

920 11 20 1320 

S T A T I O N  



<<<<<< Cross Section: .911: (FN = TRIBR2B.0) 
Q1= 2502 WS1= 2368.27 
Q2= 2502 WS2= 2368.27 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .06 

S T A T I O N  
CB-21-1992 



a * 
<<<<<< Cross Section: 1.007: (FN = TRIBR2B.0) 

Q1= 2264 WSl= 2377.41 
Q2= 2264 WS2= 2377.41 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .06 

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 1.098: (FN = TRIBR2B.0) 
Q l =  2264 WSl= 2385.85 - 

Q2= 2264 WS2= 2385.85 - .  - .  - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .065 

2402 

1060 1260 1460 

S T A T I O N  



I 
<<<<<< Cross Sect ion: 1.157: (FN = TRIBR2B.0) 

Q1= 2264 WS1= 2391.32 
Q2= 2264 WS2= 2391.32 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .065 

2408 

2404 

1300 

S T A T I O N  



<<<<<< Cross Section: 1.248: (FN = TRIBR2B.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2405.5 

1060 1460 1860 

S T A T I O N  



<<<<<< Cross Section: 1.347: (FN = TRIBR2B.0) 
Ql=  2264 WSl= 2407.75 - 

Q2= 2264 WS2= 2407.75 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

2423 

700 900 11 00 

S T A T I O N  



<<<<<< Cross Section: 1.445: (FN = TRIBR2B.0) 
Q1= 2264 WS1= 241'8.93 
Q2= 2264 WS2= 2418.93 - . . - . . - 

08-21-?902 

S T A T I O N  



<<<<<< Cross Section: 1.549: (FN = TRIBR2B.0) 
01= 2264 WSl= 2426.07 
Q2= 2264 WS2= 2426.07 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .065 

S T A T I O N  
08-23-1992 



<<<<<< Cross Section: 1.633: (FN = TRIBR2B.0) 
Q1= 2073 WS1= 2432.17 - .  - .  - 

Q2= 2073 WS2= 2432.17 - . . - . . - 



<<<<<< Cross Section: 1.686: (FN = TRIBR2B.0) 
Q1= 2073 WS1= 2436.92 - 

Q2= 2073 WS2= 2436.92 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

~ S T A T I O N  
08-21-1992 



<<<<<< Cross Sect ion: 1.748: (FN = TRIBR2B.0) 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

S T A T I O N  
W-21-1992 



0 
<<<<<< Cross Section: 1.801: (FN = TRIBR2B.0) 
Q1= 2073 WSl= 2447.1 - - -  
Q2= 2073 WS2= 2447.1 - - - 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

2490 

2480 

z 
0 
- 
t- 2470 

Q 

> 
2460 

J 

W 

2450 

2440 
870 1070 1270 1470 

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 1.879: (FN = TRIBR2B.0) 
Ql= 2073 WSl= 2453.28 - 

Q2= 2073 WS2= 2453.28 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .04 n-rob = .065 

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 1.989: (FN = TRlBR2B.0) 
Q1= 2073 WSl= 2468.01 
Q2= 2073 WS2= 2468.01 - . . - . . - 

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

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 2.083: (FN = TRIBR2B.0) 
Q1= 2073 WSl= 2474.27 
Q2= 2073 WS2= 2474.27 - . . - . . - 

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

2495 I 1 .  
I 1 .  

2490 . . . . . . . . . . . . . . . . . . . . . . .  
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0 
- 

. . . . . . . . . . . . . . . . . . . . . . .  2485 t- 
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> 
2480 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
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W 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  2475 

2470 
740 940 11 40 1340 1540 

0%-21-1992 

S T A T I O N  



<<<<<< Cross Section: 2.1 74: (FN = TRIBR2B.0) 



<<<<<< Cross Section: 2.26: (FN = TRIBR2B.0) 
Ql= 1929 WS1= 2486.35 
Q2= 1929 WS2= 2486.34 - . . - . . - 

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



<<<<<< Cross Section: 2.354: (FN = TRIBR2B.0) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  
(Xl-21-1992 



<<<<<< Cross Section: 2.449: (FN = TRIBR2B.0) 
Q1= 1929 WS1= 2497.24 
Q2= 1929 WS2= 2497.24 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

C8-21-1992 

S T A T I O N  



* 
<<<<<< Cross Section: 2.544: (FN = TRIBR2B.0) 

e 
>>>>>> 

Q1= 1929 WSl= 2503.96 
Q2= 1929 WS2= 2503.96 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

W21-T992 

S T A T I O N  



<<<<<< Cross Section: 2.614: (FN = TRIBR2B.0) 
Q l =  1724 WSl= 2508.45 - - - 
Q2= 1724 WS2= 2508.45 - . -  

S T A T I O N  
08-21-1992 



<<<<<< Cross Section: 2.695: (FN = TRIBR2B.0) 
Q I =  i724 WSI= 2513.34 
Q2= 1724 WS2= 2513.34 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

08-21-1992 

S T A T I O N  



<<<<<< Cross Section: 2.786: (FN = TRIBR2B.0) 
Q1= 1724 WS1= 2521.66 - 

Q2= 1724 WS2= 2521.66 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 
2538 

850 1250 1650 

S T A T I O N  



<<<<<< Cross Section: 2.854: (FN = TRIBR2B.0) 
Q1= 1724 WS1= 2525.25 - 

Q2= 1724 WS2= 2525.25 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

2547 

750 1150 1550 

S T A T I O N  



- -  100 - YEAR no00 

CROSS SECTION 

,214 .314 .414 .514 .614 -714 .81 4 

STREAM DISTANCE IN MILES ABOM CONFLUENCE WlTH CEMEERY WASH (WASH R) 



---- 100 - YEAR FLOOD 

CROSS SECTION 

.864 .964 1.064 1.1 64 1.264 1.364 I 
1.464 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH CEMETERY WASH (WASH R) I 



---- 100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 



---- 100 - YEAR FLMX) 

STREAM BED 

CROSS SECTION 



---- 100 - YEAR ROOD 

CROSS scrim 

2.81 4 291 4 3.01 4 3.114 3.21 4 3.314 3.41 4 

STREAM DISTANCE IN MILES ABOM CONFLUENCE WlTH CEMETERY WASH (WASH R) I 
I 



A P ~ ~ ~ ~ I ~ x  # 5.2 . 
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067-0148 FEMA ONLY 
RlVERlNE HYDRAULIC ANALYSIS FORM Exp~resluly  3 1. 1994 

IYJHLIC XUK1)b:':N DISCLOSUUE NO'l'ICb: 

blic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the 
e for reviewing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 

completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Inrormation Collections Management, Federal Emergency ManagemenL Agency, 500 C 
Street,  S.W., Washington, DC 20472: and to the Ofiice ofManagement and Budget, Paperwork Reduction Project (3067- F I 0148). Washinqton. DC 20503. 

t I k b r ;  CC+ ~c11 n t Y ,  Community Name: d n ~ n c c r ~ o r a  ~t h w n  of W ; ~ k e n b u r c !  
' / - 

Flooding Source: W a s h  
IOU fornl for each floudine source1 . . - 

Project Namefldentifier: ~ : c k e q  birrs ADMS - F C D  89-77 
I .  REACH TO BE REVISED 

l)ownstream limit: 5 k o i r 0 o  0 

UpsLrcam limit: S4a 7/00 ' . 6. 872 

2. EFFECTIVE FIS - 
1 5  No1 studied 

'Z Studied by approximate methods 

I)ownstream limit o f s ~ u d y  

Upstream limit olsludy 

C Sludied by delailed methods 
D ~ ~ ~ ~ L ~ ~ ~ ~  limitofstudy C o n f / ~ e n r e  w ,'ti, WacG, A' - i r eme  f- r y  wash  
Upstream limit ofstudy ~ 4 o + , o n  0 . 8 7 2  

1 3 Floodway delineated I 
I Downstream limit ofFloodway I 
I Upstream i in~i to f  Floodway I 

3. HYDRAULIC ANALYSIS 

W h y  is ihe hydraulic analysis dinerent from that used to develop the FIRM. (Check ull  Lhf upply) I 
9 Not studied in FIS 

lmproved hydrologic dala/analysis. Explain: 

I Improved hydraulicanalysis. Explain: I 
I 3 Plood control structure. Explain: I 

Other. I.:xplain: 4- 
I I 

! 

FFMA Form 8 1 - 8 9 C  AUG 33 Riverine Hydrauiic Anaiyrlr Form Form 4 Page 1 of 6 



I 

I 
3. RlVERlNE HYDRAULIC ANALYSIS FORM 

Madels Submitted 

I2ull input and oulpul listings along with files on diskelle lifauailablel for each or the models lisled below and 
summary or the source of input parameters used in the models must be provided. The summary must include a 
comnlete description of any changes made from model to model (e.g. duplicate effectiue model lo corrected effecfiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
inslructions Tor directions on when other models may be required. Only the 100-year flood profile is required for 
SFHAs with a %one A designation. For areas which do no1 have deui led floodi'ng, a hydraulic model is not 
required; however HFE's may no1 be added to the revised FIRM. 

Duplicate Effective Model I 

Copies of the hydraulic analysis used in the effeclive PIS, referred to as  the 
cffcctive models (lo-, 50-, 100-, a n d  500-year mulli-profile runs and  the 
floodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duolicate effective model. 'This is required to 
dssure that  the erective model input data has been lransferred correctly to 
the 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. 

rlatural Floodway 

a 

O Corrected Effective Model Natural 

The corrected c!Tective model is the model that correcLs any errors that 0 
occur in the duoiicale effective model, adds any additional cross sections to 
the duolicnte cffcctive model, or incorporates more detailcd looographic 
informution lhan lhal used in the currenlly effective model. The correctttd 
effective m ~ d e l  must p& reflect any man-made physical changes since ?he 
date of the effec~ive model. An error could be a technical error in the 
modeling proccdurcs. or any construction in the floodplain that occurrcd 
prior lo the dale of ihe erective model bul was no1 incorporaled in10 rhc 
effective modcl. 

Nalural 
Existing or I're-Project Conditions Model 

The duolicatc cffcctivc or  corrected modcl is modificd to produce thc 
existine or prc-oroicct conditions model to reflect any modifications that 
have occurred within the floodplain since the date of Lhe eflective model but 
prior lo ihe construction of the project for which the revision is being 
requested. If no modification has occurred since the date oT the cffec~ive 
model, thcn this model wouid be identical to the corrected cfTcctive or  
duplicale effective model. 

Revised or Post-IJrojecL Conditions Model Natural 

The  existine or  pre-oroiect conditions model (or duplicate effectiue o r  
a 

corrected effeciiue model, as appropriate) is revised to reflect revised or post- 
project conditions. This model must incorporale any physical changes lo 
the floodplain since the effective model was produced a s  well a s  the effects 
of the pro.iect. When the request is Tor proposed project this model should 
reflect proposed conditions. 

Floodway 

a 

Ploodway 

a 

I Other: Please attach a shee t  descr ibing al l  o the r  models or  Natural Floodwny 
calcululions submitted. !8 I 

1 i 
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4. MODEL PARAMETERS (from modelused to revise 100-year watersurface eleva tion) 

I I 
Discharges: Upstream Limit Downstream Limit 

Attach diagram showing changes in 100-year discharge 

Explain how the s tar t ing water surface elevations were determined S a r  C ~ n s  wu4er 

~ u r f a c k  el.= "a i r k  d e f e r m l A e d  b y  +he S/~DC? Gres meS.hod. 

3. Givc range of Mclion loss coefficients (Manning's "1V") Channel O,O'/O - 0. O N  ........ 

Overbanks . . . . . .  0, 0 7  

If friction loss coeficients a r e  different anywhere along t h e  revised reach from those used to develop the I ~ l l i M ,  
give localion, value used in  the effective FIS, and revised values and an explimation a s  lo how the rcvised vulucs 
were dctcrmincd. 

Explain: 

4. 1)escriba how ihc cross section geometry data were determined ( e . g . ,  lieid survey, lopographic map, taken /ram 
previous sludy) and list cross sections Lhar were added. 

I (  
- r i c  n.aLileI~ jrOr / h e  i L y " o q r n p  h , ;  m a p s .  - : 

Rivercne Hydraulic Analyst, Fonm f o r n ~  4 Page 3 of 6 



4. MODEL PARAMETERS (Conc'dJ 

I I 

5. RESULTS (from modelused to revise 100-year water surface elevations) 

1. Do the results indicate: 

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

A//  reach l e n q f k  M e r e  m e a s u r e d  gem Cl~adp/ar; 

a. Water  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  y e s  ."lo 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes @ No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B y e s  a NO 

d. Other unique situalions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes Xo X ycs,  spec,"/ [ r 0 A  &s '"P o r +  . a . f h c h ~ d .  
l fycs  to a of hc above, allach an ex anation that discusses the sltuaLlon und how it is prescnlcd an the 
profiles, tables, and maps. 

i 
What  is the maximum change in energy gradient between c;oss-sections? . . . . . . .  0. 0 4 3R7 -f/o 

Speciry location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 237 

What  is the d i s u n c e  between the cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  374. '0 #r 
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01 308 

What  is the maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  SL/ %/; fT  

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 2 3 7  

IJloodway determination 

a.Whal is the maximum surcharge allowed by the community o r  Slale? . . . . . . . . .  1, 0 root 

b. What  is  the maximum surcharge for lhe revised condilions? . . . . . . . . . . . . . . . . . .  0 ,o  foot 

Specify locution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f l  /A 
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 6 1  f ~ s  

Speciry localion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. L/C/ 

d. Are there any  negeative surcharge values a t  any cross-seclion 0 Y c s y  No 

If yes. the floodway may need to widen.. If it is no1 widened, please explain und indicate rhe maximum ne:alive 
surcharge.  

Riverine Hydraulic Andlysi5 Form Form 4 Page 4 of 6 



5. RESULTS (Conr'd) 

f Is the  discharge value used to determine the floodway anywhere d i i e r e n t  from tha t  used to determine the 
natural  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

If Yes, explain: . 

17. 
Do 100-year water surface elevations increase a t  any location? . . . . . . . . . . . . . . . 0 Yes NO 

If yes, please attach a list of the locations where the increases occur, s ta te  whether or not the  increases a r e  located 
on the requestor's property, and provide an explanation o l t h e  reason for the increases. 

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

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

A. The  revised water sur.facc elevations Lie into those computed by the effective FIS Model f 1 0 - ,  50-, 100-, and500- 

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

project a t  cross section within reel. 

13. T h e  revised floodway elevations tic into those computed by the eITecLive FIS model, dowstream of the project a t  

cross secLion within feet 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 proliles in the effective I?IS report, showing 
s t ream bed and profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data),  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, the stationingshould be revised for all profile sheets. 

1 I). Attach a Floodway Data Table showing data  for each cross section listed in the published Floodway Data Table in I 
k the 1:IS report 

Riverine Hydraulic nnalyrir Form Form 4 Page 5 of 6 



I 1 100 year [natural) Water Surface Elevation 2-Encroacltrnenl (floodway) Water Su#fa<e Elevation 3-Surcharge Value 

Include all cross sections in the models between tie in poirats Any irhterpolated values should be indicated in  parentheses. 
I 
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FLOM)UAY DATA, WASH ~ d :  TRIBUTARY WASH 

PROFILE NO. 2 

. - - - - - - FLMX)UAY ------- WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH U l T H W T  DIFFERENCE 

AREA VELOCITY FLMX)WAY FLOOOWAY 



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

* HEC-2 WATER SURFACE PROFILES * 
* 

...-.... May 1991 * 
" 

RUN DATE 23JUN92 TIME 10:10:33 * 

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 

X X X  X X 

XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

........................................ 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 95616-4687 * 
* (916) 756-1104 x 

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



PAGE 1 

THIS RUN EXECUTED 23JUN92 10:10:33 
...................................... 

HEC-2 UATER SURFACE PROFILES 

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

T I  UICKENBURG ADMS - FCDMC CONTRACT 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN LOO JN 1197-02 
T3 UASH R-3: TRIBUTARY UASH (TRIBR3.0) 

J1 ICHECK I N Q  NINV lDlR STRT METRIC HVlNS 4 USEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNlM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTCUT 

7 

PT 2 1793 1793 
NC 0.070 0.070 0.045 .I .3 
ET 7.1 9.1 807 

CONFLUENCE OF UASH R - CEMETERY UASH AND TRIBUTARY UASH R-3 
THE METHMI USED TO START THIS HEC-2, WATER SURFACE PROFILE 

ANALYSIS IS THE KNOUN STARTING WATER SURFACE METHOD. THE 

WATER SURFACE ELEVATION FOR CROSS SECTION 5.184, WASH R -  

CEMETERY UASH. MAS USED AS THE STARTING UATER SURFACE ELEVATION 
FOR THE MASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 
UATER SURFACE ELEVATION USED UAS CDMPUTED DURING THE HEC-2 
ANALYSIS FOR UASH R-CEMETERY UASH. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLDODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

X I  5.184 75 820.0 855.6 0 0 0 
GR 2456 700 2455.7 705.8 2455.4 711.5 2455.1 
GR 2454.5 728.8 2454.1 D4.6 2453.9 740.4 2453.5 
GR 2452.9 757.7 2452.6 763.5 2452.3 769.2 2452 
GR 2449.3 788.3 2448 795 2447 801.3 2446 
GR 2444 820 2444 836.7 2444 850 2444 
GR 2444.1 872.5 2444.2 883.8 2444.2 889.4 2444.3 
GR 2444.4 917.5 2444.4 928.8 2444.5 934.4 2444.5 

GR 2444.5 970 2444.5 982 2444.5 994 2444.5 

CT 
2444.5 1029.6 2444.5 1041.4 2444.5 1053.2 2444.5 
2444.5 1088.1 2444.5 1099.6 2444.5 1111.2 2444.5 
2444.5 1140 2444.7 1145.7 2445 1151.3 2445.2 

CR 2445.7 1168.3 2445.9 1174 2446.1 1179.7 2446.4 
CR 2446.8 1196.7 2447.1 1202.3 2447.3 1208 2447.5 
GR 2448 1225 2449.3 1231.7 2450.7 1238.3 2452 
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7.1 9.1 1056 
FIRST CROSS SECTION OF UASH R-3 UPSTREAM OF CONFLUENCE 
THE POINT OF INTERSECTION OF THE THALUEG W I T H  A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERUISE NOTED. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOCOPLAIN LIMITS ARE BASED ON THE COHPUTED 
USEL AND THE TOPOGRAPHY. 

0.101 67 1477.5 1512.5 315 380 328 

2468 505 2467.5 516.9 2467 528.8 2466.5 
2465.5 564.4 2465 576.3 2464.5 588.1 2464 

2460 625 2459 636.3 2458 647.5 2457 
2455.8 695 2455.6 707.5 2455.4 732.5 2455.3 

2455 770 2454.7 782.1 2454.4 794.3 2454.1 
2453.6 830.7 2453.3 842.9 2453 855 2452.8 
2452.4 927 2452.2 951 2452 975 2451.5 

2451 1015 2451 1056.7 2450.8 1094 2450.6 
2450.5 1192.5 2450.5 1226.8 2450.5 1262.3 2450.5 
2450.5 1370 2450.5 1403.8 2450.5 1440 2450.5 
2450.5 1500 2450.8 1512.5 2451 1525 2451.3 
2451.8 1562.5 2452 1575 2452.7 1586.7 2453.3 
2454.7 1621.7 2455.3 1633.3 2456 1645 2457.3 

2460 1685 2462 1695 
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481 481 
7.1 9.1 747 

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

67 990.0 1005.0 340 350 374.9 
685 2486 690 2484 695 2482.7 
71 0 2478 715 2476 720 2474 
734 2470.4 738 2469.6 742 2468.8 

763.3 2468 776.7 2468 790 2468 
830 2467.9 842.7 2467.8 855.4 2467.6 

893.3 2467.9 905.8 2468.1 914.4 2468.3 
932.2 2468.8 941.1 2469 950 2468.8 
972.2 2468.2 981.1 2468 990 2467.8 

1005 2468 1010 2468.3 1014.2 2468.6 

1026.9 2469.5 1031.2 2469.9 1035.4 2470.1 
1048.1 2471.1 1052.3 2471.4 1056.5 2471.7 

1070 2477.3 1075 2478.7 1080 2480 
1095 2484 1100 2484.8 1104 2485.6 
1116 2488 1120 

0.070 0.040 .I .3 
7.1 9.1 835 

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. 

78 990.8 1010.0 405 525 485.8 
270 2491.3 278.3 2490.7 286.7 2490 

311.7 2488 320 2487.4 329.3 2486.9 
357.1 2485.1 366.4 2484.6 375.7 2484 
403.8 2482.5 413.1 2482 422.5 2481.5 
450.6 2480 460 2479.8 488.1 2479.6 
576.7 2480 585 2480.7 595 2481.3 
623.8 2481 632.5 2480.5 641.3 2480 
668.8 2475.5 677.5 2475.3 686.3 2475 
712.1 2475.4 720.7 2475.6 729.3 2475.7 

755 2477.3 763.3 2478.7 771.7 2480 
823.3 2477.3 831.7 2476 840 2475.8 
907.7 2475.5 944.6 2475.5 981.5 2475.5 

1010 2475.8 1020 2476 1030 2476.5 
1058.9 2477.7 1067.8 2478 1076.7 2478.3 
1103.3 2479.3 1112.2 2479.7 1121.1 2480 

1150 2490 1157.5 2492 1165 
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9 T  2 241 241 
ET 7.1 9.1 904 

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 

WSEL AND THE TOPOGRAPHY. 

X I  0.717 77 992.0 1008.0 430 520 512.1 
GR 2520 700 2519.7 707.5 2519.4 71 5 2519.1 
GR 2518.6 737.5 2518.3 745 2518 752.5 2517.7 
GR 2517.1 775 2516.9 782.5 2516.6 790 2516.3 
GR 2515 812.5 2514 820 2513 827.5 2512 
GR 2511.2 849.4 2510.8 856.7 2510.4 863.9 2510.1 
GR 2509.3 885.6 2508.9 892.8 2508.5 900 2508.3 
GR 2507.9 968 2507.6 992 2507.6 1008 2507.9 
GR 2509 1047.5 2510 1055 2511 1062.5 2512 
GR 2520 1090 2524 1100 2526 1107.5 2528 
GR 2529 1130 2528.7 1136.7 2528.3 1143.3 2528 

2526 1165 2525 1172.5 2524 1180 2523.4 i 2522.3 1201.4 2521.7 1208.6 2521.1 1215.7 2520.6 
2516 1236.7 2512 1243.3 2508 1250 2507.6 

GR 2507.1 1302.5 2506.8 1317.5 2506.5 1332.5 2506.2 
GR 2506.1 1394.3 2506.2 1410 2508 1420 2512 
GR 2518 1447.5 2520 1455 



LAST CROSS SECTION OF DETAILED STUDY 

LIMITS OF DETAILED ANALYSIS 
XI 0.872 75 996.8 1003.0 355.0 

GR 2538 795 2537.6 798 2537.2 
GR 2536 810 2535.7 813 2535.5 
GR 2534.7 825 2534.4 828 2534.1 
GR 2533.3 840 2533.1 843 2532.8 
GR 2532 855 2531.7 858 2531.5 

GR 2530.7 870 2530.4 8?3 2530.1 
GR 2529.3 885 2529.1 888 2528.8 
GR 2528 900 2527.6 906.2 2527.4 
GR 2526.5 924.8 2526.1 93 1 2525.9 
GR 2524.9 949.5 2524.6 955.7 2524.4 
GR 2523.6 980.9 2523.4 984.1 2523.1 
GR 2523.6 1027 2523.9 1039 2524 
GR 2526.4 1054 2527.2 1057 2528 
GR 2532 1070 2532.7 1073.3 2533.3 
GR 2535.3 1086.7 2536 1090 2536.5 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB OCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

0 

3470 ENCROACHMENT STATIONS= 807.0 1178.0 TYPE= 1 TARGET- 371 .OOO 

CONFLUENCE OF UASH R - CEMETERY UASH AND TRIBUTARY UASH R - 3  
THE METHOD USED TO START T H I S  HEC-2, UATER SURFACE PROFILE 

ANALYSIS I S  THE KNOWN STARTING UATER SURFACE METHOD. THE 

UATER SURFACE ELEVATION FOR CROSS SECTION 5.184, UASH R -  

CEMETERY UASH, UAS USED AS THE STARTING UATER SURFACE ELEVATION 

FOR THE UASH R - 2  HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 

UATER SURFACE ELEVATION USE0 UAS COMPUTED DURING THE HEC-2 

ANALYSIS FOR UASH R-CEMETERY UASH. 

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

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

USEL AND THE TOPOGRAPHY. 

5.184 2.05 2446.05 2445.48 .OO 2446.24 . I9  .OO .OO 2444.00 
1793.0 31.3 380.1 1381.6 13.1 73.0 489.5 .O .D 2444.00 

.OO 2.39 5.21 2.82 .070 .045 .070 .OOO 2444.00 807.19 
.009551 0. 0. 0. 0 18 0 .OO 370.81 1178.00 

FLOW DISTRIBUTION FOR SECNO= 5.18 CUSEL= 2446.05 

STA= 807. 820. 856. 873. 884. 895. 906. 918. 929. 946. 970. 994. 1018. 

PER Q= 1.7 21.2 6.0 3.8 3.5 3.3 3.1 3.0 4.2 5.8 5.8 5.7 
AREA= 13.1 73.0 33.2 21.5 20.4 19.8 19.0 18.6 26.9 37.2 37.2 36.7 

VEL- 2.4 5.2 3.3 3.2 3.1 3.0 3.0 2.9 2.8 2.8 2.8 2.8 
DEPTH= 1 .O 2.1 2.0 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.6 1.6 

STA= 1018. 1041. 1065. 1088. 1111. 1134. 1151. 1178. 
PER Q= 5.7 5.7 5.5 5.5 5.5 3.5 1.3 

AREA= 36.7 36.6 35.8 35.8 35.7 24.0 14.2 
VEL= 2.8 2.8 2.8 2.8 2.8 2.6 1.6 

DEPTH= 1.6 1.6 1.6 1.6 1.6 1.4 .5 

'SECNO . I01 
7185 MINIMUM S P E C I F I C  ENERGY 
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SECNO DEPTH CUSEL CRIUS USELK EG .. HV HL OLOSS L-BANK ELEV 

PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 1056.0 1524.0 TYPE- 1 TARGET= 468.000 

FIRST CROSS SECTION OF UASH R-3 UPSTREAM OF CONFLUENCE 

THE POINT OF INTERSECTION OF THE THALUEG WITH A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERUISE NOTED. 

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. 

.I01 .96 2450.96 2450.96 .OO 2451.17 .2D 4.63 .01 2450.50 
641.0 528.4 111.8 .8 173.3 20.0 .8 3.2 3.3 2450.80 

.03 3.05 5.60 .98 .070 .045 .070 .OOO 2450.00 1063.62 
.061009 315. 328. 380. 0 15 0 .OO 459.06 1522.69 

FLOW DISTRIBUTION FOR SECNO- . I0  CUSEL= 2450.96 

CCHV= .I00 CEHV= .300 

"SECNO .133 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.79 

FLOW DISTRIBUTION FOR SECNO= .I3 CUSEL- 2457.62 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

STA= 480. 586. 616. 645. 660. 675. 690. 705. 720. 735. 750. 764. 779. 
PER P= 3.2 3.5 4.9 3.1 3.1 3.1 3.1 3.1 3.1 3.0 3.0 3.0 

AREA= 18.4 13.1 16.0 9.3 9.3 9.3 9.3 9.3 9.3 9.1 9.1 9.1 
VEL= 1.1 1.7 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 

DEPTH= .2 .4 .5 .6 .6 .6 .6 .6 .6 .6 .6 .6 

STA= 956. 970. 985. 1008. 1017. 
PER a= 4.3 4.9 10.1 .3 

AREA= 11.3 12.1 17.3 I .9 
VEL- 2.5 2.6 3.7 1.1 

DEPTH= .8 .8 .7 .2 

*SECNO .237 

2 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63 

FLOW DISTRIBUTION FOR SECNO= .24 CUSEL= 2464.04 

STA= 705. 753. 777. 801. 826. 850. 875. 900. 925. 950. 975. 990. 1010. 
PER a= 3.4 6.1 10.3 15.4 19.0 14.4 6.9 3.8 3.8 5.2 3.8 6.5 

AREA= 20.0 22.6 31.1 39.5 45.1 38:s 24.7 17.2 17.2 21.0 14.1 16.8 
VEL= 1.1 1.7 2.1 2.5 2.7 2.4 1.8 1.4 1.4 1.6 1.7 2.5 

DEPTH= .4 .9 1.3 1.6 1.8 1.5 1.0 .7 .7 .8 .9 .8 

STA= 1010. 1035. 
PER P= 1.4 

AREA= 9.2 
VEL- 1 .O 

DEPTH= .4 



SECNO DEPTH CUSEL CRlUS USELK EG 0. HV HL OLOSS L-BANK ELEV 

PLOB PCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

"SECNO .308 

3265 DIVIDED FLOU 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .28 

3470 ENCROACHMENT STATIONS= 747.0 1018.0 TYPE. 1 TARGET= 271 .OOO 

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

.308 1.00 2468.50 2468.48 .OO 2468.76 .25 4.60 .06 2468.00 
481.0 393.9 72.7 14.3 112.5 11.6 4.8 10.2 13.7 2467.80 

.16 3.50 6.28 2.96 .070 .045 .070 .OOO 2467.50 747.47 
.051030 340. 375. 350. 2 11 0 .OO 229.95 1017.15 

FLOU DISTRIBUTION FOR SECNO= .31 CUSEL= 2468.50 

= 747. 763. 777. 790. 803. 817. 830. 843. 855. 868. 881. 893. 906. 
PER a= 4.5 4.3 4.3 4.3 4.3 4.3 4.8 6.3 8.8 11.7 10.6 7.0 
AREA= 7.4 6.8 6.7 6.7 6.8 6.7 7.1 8.3 10.2 12.1 11.3 8.8 
VEL= 2.9 3.0 3.0 3.0 3.0 3.0 3.2 3.6 4.2 4.7 4.5 3.8 

DEPTH= .5 .5 .5 .5 .5 .5 .6 .7 .8 1 .O .9 .7 

STA= 906. 923. 990. 1005. 1017. 
PER a= 4.0 2.9 15.1 3.0 
AREA= 7.1 6.4 11.6 4.8 
VEL= 2.7 2.1 6.3 3.0 

DEPTH= .4 .I .8 .4 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.29 

3470 ENCROACHMENT STATIONS- 835.0 1045.0 TYPE= 1 TARGET= 210.000 
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. 





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

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

FLOU DISTRIBUTION FOR SECNO- .53 CUSEL= 2488.89 

STA= 844. 874. 898. 944. 968. 984. 992. 1007. 1013. 1020. 1022. 
PER 9= .7 3.0 13.9 13.4 14.4 9.2 34.2 6.3 4.5 .3 
AREA= 4.3 9.1 29.6 22.1 19.8 11.5 23.0 8.5 6.9 1.0 
VEL= .6 1.1 1.5 1.9 2.3 2.6 4.8 2.4 2.1 1.1 

DEPTH= .I .4 .6 .9 1.2 1.4 1.6 1.3 1.0 .4 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .45 

FLOU DlSTRlBUTlON FOR SECNO= .57 CUSEL= 2492.61 

PER 9- .3 1.7 3.8 11.4 25.9 30.5 25.0 1.6 
AREA- .9 2.6 4.2 12.8 29.1 30.4 14.2 2.5 
VEL= 1 .O 2.1 2.9 2.9 2.9 3.2 5.6 2.0 

DEPTH= .I .3  .5 .5 .5 .6 .6 .3 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.00 

FLOU DISTRIBUTION FOR SECNO= .62 CUSEL= 2496.97 

STA= 842. 866. 892. 1006. 1019. 1031. 1034. 
PER Q= .7 4.5 91.5 2.6 .8 .O 
AREA= 3.5 11.3 88.9 6.0 2.9 .I 
VEL- .6 1.3 3.3 1.4 .8 .3 

DEPTH- .I .4 .8 .5 .2 .O 
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O s E c N o  0.-H u s  cRlus -EM EG Hv HL oLoss L-BANK ELEv 
P PLOB QCH PRO8 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 TOPUIO ENDST 

*SECNO .717 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 904.0 1044.0 TYPE= 1 TARGET.: 140.000 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AN0 THE TOPOGRAPHY. 

.717 2.35 2508.45 2508.45 .OO 2508.76 .30 8.38 .04 2507.60 
241.0 89.0 86.7 65.3 34.4 13.7 21.7 16.4 22.8 2507.60 

.33 2.59 6.34 3.01 .070 .040 .070 .OOO 2506.10 905.13 
.035975 430. 512. 520. 0 17 0 .OO 138.28 1043.41 

FLOW DISTRIBUTION FOR SECNO= .72 CUSEL= 2508.45 

STA= 905. 923. 945. 968. 992. 1008. 1032. 1040. 1043. 
PER a= .4 3.8 10.3 22.4 36.0 22.4 4.3 .5 
AREA= 1.3 5.7 10.4 16.9 13.7 16.9 4.0 .8 a VEL= .7 1.6 2.4 3.2 6.3 3.2 2.6 1.5 
EPTH- .1 .3 .5 .7 .9 .7 .5 .2 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.50 

FLOU DISTRIBUTION FOR SECNO= .81 CUSEL= 2520.13 

STA= 944. 960. 965. 983. 990. 1005. 1013. 1020. 1025. 1030. 1030. 
PER Q= 2.6 2.6 17.2 11.7 46.8 10.9 6.1 1.6 .5 .O 
AREA= 5.0 3.1 16.2 9.2 19.9 8.8 6.2 2.4 1.1 .O 
VEL= 1.3 2.0 2.6 3.1 5.7 3.0 2.4 1.6 1.0 .O 

DEPTH= .3 .6 .9 1.2 1.3 1.2 .8 .5 .2 .I 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T IME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

*SECNO .872 
LAST CROSS SECTION OF DETAILED STUDY 

L I M I T S  OF DETAILED ANALYSIS 

.872 1.49 2524.59 2524.27 .OO 2524.75 . I 6  4.32 .01 2523.10 

241 .O 85.3 48.3 107.5 36.3 9.2 44.6 17.8 24.8 2523.10 

.40 2.35 5.22 2.41 .070 .040 .070 .OD0 2523.10 955.83 
.011581 355. 312. 290. 6 15 0 .OO 91.39 1047.22 

FLOU DISTRIBUTION FOR SECNO= .87 CUSEL= 2524.59 

STA= 956. 959. 965. 975. 981. 984. 997. 1003. 1018. 1027. 1039. 1045. 1047. 
PER P= .1 I .2 5.5 5.5 3.5 19.6 20.0 23.2 9.9 8.5 2.7 .3 

AREA= .3 2.4 7.0 6.0 3.5 17.0 9.2 20.1 9.8 10.1 3.8 .7 
VEL= .5 1.2 1.9 2.2 2.4 2.8 5.2 2.8 2.4 2.0 1.7 1 .O 

DEPTH= .I .4 .7 .9 1.1 1.3 1.5 1.3 1.1 .8 .6 .3 



ilC FLOODUAY DETERMINATlON 

T 3  UASH R-3: TRIBUTARY WASH 

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

0 3 0 0 0 0 0 0 2446.05 0 

52 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 CWSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

3470 ENCROACHMENT STATIONS= 807.0 1178.0 TYPE= 1 TARGET= 371 .OOO 

CONFLUENCE OF UASH R - CEMETERY WASH AND TRIBUTARY WASH R-3 

THE METHOD USED TO START THIS HEC-2, WATER SURFACE PROFILE 

ANALYSIS I S  THE KNOWN STARTING WATER SURFACE METHOD. THE 

UATER SURFACE ELEVATION FOR CROSS SECTION 5.184, WASH R- 

CEMETERY WASH, WAS USED AS THE STARTING UATER SURFACE ELEVATION 

FOR THE WASH R-2 HEC-2 UATER SURFACE PROFILE ANALYSIS. THE 

WATER SURFACE ELEVATION USED WAS COMPUTED DURING THE HEC-2 
ANALYSIS FOR UASH R-CEMETERY WASH. 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 

5.184 
WSEL AND THE TOPOGRAPHY. 

2.05 2446.05 2445.48 2446.05 2446.24 . I 9  .OO .OO 2444.00 
1793.0 31.3 380.1 1381.6 13.1 73.0 489.5 .O .O 2444.00 

.OO 2.39 5.21 2.82 .070 .045 .070 .OOO 2444.00 807.19 
.009551 0. 0. 0. 0 18  0 .OO 370.81 1178.00 

*SECNO . I 0 1  

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 1056.0 1524.0 TYPE= 1 TARGET. 468.000 

FIRST CROSS SECTION OF WASH R-3 UPSTREAM OF CONFLUENCE 

THE POINT OF INTERSECTION OF THE THALWEG WITH A CROSS SECTION 

CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 

UNLESS OTHERWISE NOTED. 

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. 

. I 0 1  .96 2450.96 2450.96 2450.96 2451.17 .20 4.63 .O1 2450.50 
641.0 528.4 111.8 .8 173.3 20.0 .8 3.2 3.3 2450.80 

.03 3.05 5.60 .98 .070 .045 .070 ,000 2450.00 1063.62 
.061009 315. 328. 380. 0 15 0 .OO 459.06 1522.69 
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SECNO DEPTH CUSEL CRIW USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.79 

3470 ENCROACHMENT STATIONS= 480.0 1018.0 TYPE= 1 TARGET= 538.000 
.I33 .82 2457.62 2457.42 2457.62 2457.71 .08 6.53 .01 2456.80 

641.0 574.2 64.9 2.0 272.0 17.3 I .9 4.3 5.7 2457.20 
.05 2.11 3.75 1.06 .070 .045 .070 .OOO 2456.80 480.14 

.Ole963 215. 170. 180. 8 14 0 .OO 536.99 1017.13 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63 

3470 ENCROACHMENT STATIONS= 703.0 1037.0 TYPE= 1 TARGET= 334.000 
1.84 2464.04 2463.50 2464.04 2464.10 0 k:: 589.9 

.07 6.39 .OO 2463.10 
41.8 9.3 291.1 16.8 9.2 8.4 11.5 2463.30 

. I3  2.03 2.49 1.01 .070 .045 .070 .OOO 2462.20 704.75 
.007164 585. 549. 540. 8 14 0 .OO 330.44 1035.20 

3265 DIVIDED FLOW 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO = .28 

3470 ENCROACHMENT STATIONS. 747.0 1018.0 TYPE= 1 TARGET= 271 .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. 

.308 1.00 2468.50 2468.48 2468.50 2468.76 .25 4.60 .06 2468.00 
481.0 393.9 72.7 14.3 112.5 11.6 4.8 10.2 13.7 2467.80 

. I6 3.50 6.28 2.96 .070 .045 .070 .OOO 2467.50 747.47 
.051030 340. 375. 350. 2 11 0 .OO 229.95 1017.15 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PLOB PCH QROB ALOB ACH AR08 VOL TUA R-BANK ELEV 

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

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.29 

3470 ENCROACHMENT STATIONS= 835.0 1045.0 TYPE= 1 TARGET= 210.000 
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. 

.400 1.66 2476.66 2476.22 2476.66 2476.76 .10 7.98 .02 2475.50 
481.0 362.3 83.0 35.7 164.0 21.2 21 .O 11.8 15.8 2475.70 

.20 2.21 3.91 1.70 .070 .040 .070 .OOO 2475.00 835.80 
.009701 405. 486. 525. 7 11 0 .OO 207.35 1043.15 

*SECNO .451 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS= 862.0 1096.0 TYPE= 1 TARGET= 234.000 
.451 1.15 2481.75 2481.75 2481.76 2482.04 .29 3.99 .06 2480.70 

3470 ENCROACHMENT STATIONS= 843.0 1023.0 TYPE= 1 TARGET= 
.529 1.69 2488.89 2488.65 2488.89 2489.05 .15 

321.0 175.8 109.4 35.8 97.4 23.1 16.5 
.26 1 .81 4.74 2.17 .070 .040 .070 

.008929 450. 412. 410. 6 11 0 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 

3470 ENCROACHMENT STATIONS= 834.0 1023.0 TYPE= 1 TARGET= 
.573 .60 2492.60 2492.59 2492.61 2492.83 .23 

321.0 235.7 80.3 5.0 79.0 14.1 2.4 
2.98 5.70 2.06 .070 .040 .070 
210. 232. 240. 3 22 0 
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@ SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.06 

3470 ENCROACHMENT STATIONS= 841.0 1034.0 TYPE= 1 TARGET= 193.000 
.620 .88 2496.98 2496.82 2496.97 2497.13 . I6  4.29 .01 2496.40 

321.0 16.6 293.6 10.8 14.9 89.4 9.1 15.3 21.0 2496.40 
.30 1.11 3.29 1 . I8  .070 .040 .070 .OOO 2496.10 841.23 

.010822 170. 248. 290. 6 11 0 .OO 192.73 1033.96 

*SECNO .717 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 904.0 1044.0 TYPE- 1 TARGET= 140.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LlMlTS ARE BASED ON THE COMPUTED 

@ .717 
USEL AND THE TOPOGRAPHY. 

2.36 2508.46 2508.46 2508.45 2508.76 .30 8.24 .04 2507.60 
241 .O 89.0 86.6 65.3 34.5 13.7 21.7 16.4 22.8 2507.60 

.33 2.58 6.33 3.00 .070 .040 .070 .OOO 2506.10 905.02 
.035791 430. 512. 520. 0 17 0 .OO 138.40 1043.41 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.49 

3470 ENCROACHMENT STATIONS= 943.0 1031.0 TYPE= 1 TARGET= 88.000 
.813 1.32 2520.13 2520.02 2520.13 2520.41 .28 11.65 .OO 2518.80 

241 .O 82.0 112.9 46.1 33.5 19.9 18.6 17.2 24.1 2518.80 
.37 2.45 5.68 2.48 .070 .040 .070 .OOO 2518.80 943.95 

.016028 510. 507. 500. 7 11 0 .OO 86.50 1030.45 

3470 ENCROACHMENT STATIONS= 955.0 1048.0 TYPE= 1 TARGET= 93.000 
LAST CROSS SECTION OF DETAILED STUDY 
LIMITS OF DETAILED ANALYSIS 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

PLOB PCH PRO8 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  I D C  ICONT CORAR TOPUID ENDST 
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T H I S  RUN EXECUTED 23JUN92 1 0 : 1 0 : 3 9  
...................................... 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  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 R-3:  TRIBUTARY UASH 

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

SECNO XLCH ELTRD ELLC ELMIN a CUSEL CRIUS EG IO*KS VCH AREA .OIK 



23JUN92 10:10:33 PAGE 22 

SECNO XLCH ELTRD ELLC ELHIN a CUSEL CRIVS EG IO*KS VCH AREA .OIK 

* .813 506.90 .OO .OO 2518.80 241.00 2520.13 2520.02 2520.41 159.77 5.67 72.01 19.07 

s .813 506.90 .OO .OO 2518.80 241.00 2520.13 2520.02 2520.41 160.28 5.68 71.93 19.04 

.872 311.50 .OO .OO 2523.10 241.00 2524.59 2524.27 2524.75 115.81 5.22 90.11 22.39 

.872 311.50 .OO .OO 2523.10 241.00 2524.59 2524.27 2524.75 115.64 5.22 90.16 22.41 



a R-3:  TRIBUTARY WASH 

SUMMARY P R I N T W T  TABLE 150 

SECNO a CUSEL DIFUSP DIFUSX DIFKUS TOPUID XLCH 
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SUMMARY OF ERRORS AND SPECIAL NOTES 
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CAUTION SECNO= . l o 1  PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- . I 0 1  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . I 0 1  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= . I 0 1  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= . I 3 3  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= .I33 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNlNG SECNO= . 2 3 7  PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- . 2 3 7  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 3 0 8  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= .308 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO- .400 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
UARNING SECNO= .400 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- .451 PROFILE.: 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .451 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .451 PROFILE= 2 CRITICAL DEPTH ASSUMED 

ION SECNO= .451 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO- .573 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= .573 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= .620 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= .620 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- .717 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .717 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .717 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .717 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= . E l 3  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= .a13 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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FLWOUAY DATA, UASH R-3: TRIBUTARY UASH 

PROFILE NO. 2 

- - - - - - - FLWOWAY - - - - - - -  WATER SURFACE ELEVATION 

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

AREA VELOCITY FLWOUAY FLCWWAY 



<<<<<< WS ELEV. & BED ELEV. vs   DISTANCE(^^) 
Profile No. 1 - . . - . . - 

Profile No. 2 

.21 .42 .62 

D i s t a n c e  



<<<<<< Cross Section: 5.184: (FN = tribr3b.o) 
Q1= 1793 WSl= 2446.05 - .  - .  - 

Q2= 1793 WS2= 2446.05 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 
2463 

850 1050 1250 

S T A T I O N  



<<<<<< Cross Section: .101: (FN = tribr3b.o) 
Q1= 641 WS1= 2450.96 
Q2= 641 WS2= 2450.96 - .  . -  - 

W-24-1992 

S T A T I O N  



<<<<<< Cross Section: .133: (FN = tribr3b.o) 
Q1= 641 WS1= 2457.62 
Q2= 641 WS2= 2457.62 - . . - . . - 

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

S T A T I O N  
C8-24-1992 



<<<<<< Cross Section: .237: (FN = tribr3b.o) 
Q1= 641 WS1= 2464.04 - .  - .  - 

Q2= 641 WS2= 2464.04 - . . - . . - 

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

08-21-1992 

S T A T I O N  



<<<<<< Cross Section: .308: (FN = tribr3b.o) 
Q1= 481 WS1= 2468.5 - .  - .  - 

Q2= 481 WS2= 2468.5 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 
2491 

830 1030 1230 

S T A T I O N  



<<<<<< Cross Sect ion: .4: (FN = tr ibr3b.o) 
01 = 481 WSl= 2476.66 
Q2= 481 WS2= 2476.66 - . . - . . - 

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

2499 

570 970 1370 

S T A T I O N  



<<<<<< Cross Section: .451: (FN = tribr3b.o) 
Q1= 481 WS1= 2481.76 - .  - .  - 

Q2= 481 WS2= 2481.75 - . . - . . - 

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

730 930 1130 1330 

S T A T I O N  



<<<<<< Cross Section: .529: (FN = tribr3b.o) 

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

251 1 

6 40 1040 1440 

S T A T I O N  



<<<<<< Cross Section: .573: (FN = tribr3b.o) 
Q1= 321 WS1= 2492.61 
Q2= 321 WS2= 2492.6 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 
251 1 

730 11 30 1530 

S T A T I O N  



<<<<<< Cross Section: .62: (FN = tribr3b.o) 
Q1= 321 WS1= 2496.97 
Q2= 321 WS2= 2496.98 - . . - . . - 

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

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

.- . 

460 660 860 1060 1260 

S T A T I O N  



<<<<<< Cross Section: .717: (FN = tribr3b.o) 

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

2550 

1000 1400 1800 

S T A T I O N  



0 
<<<<<< Cross Section: .813: (FN = tribr3b.o) 

Q1= 241 WS1= 2520.13 
Q2= 241 WS2= 2520.13 - . . - . . - 

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

2542 

91 5 101 5 1115 

S T A T I O N  



<<<<<< Cross Section: .872: (FN = tribr3b.o) 
Ql=  241 WSl= 2524.59 - - -  

Q2= 241 WS2= 2524.59 - . -  . -  

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

865 965 1065 

S T A T I O N  



---- 100 - YEAR ROOD 

CROSS SECllON 

.I01 .201 .301 .401 .501 .601 .701 

STREAM DISTANCE IN MILES ABOM CONFLUENCE NTH CEMETERY WASH (WASH R) 



---- 100 - YEAR ROOD 

CROSS SECTION 

.751 .851 .951 1.051 1.1 51 1.251 1.351 
! 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH CEMETERY WASH (WASH R) 


