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FEOERPIL EMERGENCY MANAGEMENT AGENCY 0 M B  Burden No 3067.0148 
HY DRoLoGtc ANALYSIS FORM Exprrcs July 3 r .  1994 I 

I I 
P U B L I C  BURDEN DISCLOSURE N O T I C E  

ublic reoortine burden Tor th is  form is estimated Lb average 3 67 hours wr r e s w n x  The burden e s t i r n ~ t c  includes chc 
t i m e  for reviewing instructions,  searching existing data  sources, gathering and maintaining Lhc needed daLa, and 
completing and reviewing t h e  form. Send comments regarding the accuracy o r t h e  burden estimate a n d  a n y  suggestions 
Tor reducing th i s  burden, to: Information Collections Management, Federal Emergency Management  Agency, 500 C 
Street ,  S .W. ,  Washington, DC 20472; and lo the  Of ice  of Management and Budget, Paperwork Reduction Project (3067 

Community Name: L(N:XG?P-PO~ZATFO p/7a2x<?f~ f , - c f ~ r n , / ~ ~ ; a  * ~r &LL.,%~&G 

'----r 

Flooding Source: bhS/-r 4/42: / ~ N I ? N I M  S ~ L S  \ - ~ A B M  /P/~?w 
(Onelurnt fur errch,l7ooding source) 

Project Namelldentifier:  ! ~ I c ~ E * ~ ~ u C &  A-0 ws F C O  89- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

Approximate study s l r e a m  (Zone A) 
0 1)elailed study s t ream (briefly explain methodology) PA 

1 I 
2. REASON FOR NEW hYDROLOGICANALYSI5 

f i  No existing analysis  
Improved data  (see data  revision on page 31 
Changed physical conditions of watershed(exp1ain) 

Alternative methodology uuslify why the revised model is better fbun modrl used in fhe effective F'IS) I 
Evaluation orproposed conditions (CLOMRs only) (explain) I 

I I fa  computer program/model was used in revising-the hydrologic analysis, please provide a diskette with the inpu t  
files for the lo-, 50-, 100 - a n d  500-year recurrence intervals. I 
Only the  100-year recurrence interval need be included Tor SFHAs designdled a s  Zone A. 1 

3. APPROVAL OF ANALYSIS 

Approval ~Thydrologic  analysis, including the resultingpeak dischar e value (s) hasbeen provided by the  
appropriate local. sLak ,o r  Federal Agency. (i& ?np+& f D k r  .i$ d  PIC &G 

Attach evidence orapproval. 
I3 Approval o l t h e  hydrologic analysis i s  not required by any local, StaLe,or Federal Agency. ' I 

-- -- 

I f M A  Form81 8 9 8 . A U G 9 3  Hydrologic Analyrcr form Form 3 Page 1 0 1  7 



4. REVIEW OF RESULTS 

I - 
s t r e a m :  kktt ,442: OA,,v/(rnED S~CS 1JkH /p,gaAPY C A ~  I 
I compar ison of 100-year Discharges I I 
I I 

- 

Location: Drainage a rea  FIS (CTSI : Revised (cfs) : 
tSq mi.) 

(0.27 C_ &3[ 
Y 

Note: When  revised discharges a re  not signilicantly different than FISdischarges,  PEMA may require a 
confidence l imits analysis on  a t tachment  D a t a  later da te  to complete the review. 

As i s  often the case with revision requests, only  a p r t i o n  of a s t r eam may aclually be revised o r  be afTected by a 
revision. Therefore,  transition b t h e  unrevised portion is i m p o r k n t  lo m a i n k i n  the  continuity or  the  study.  N F I P  
regulations s t i p u l a k  that  such a transition mus t  be assured. What is the transition lrom the  proposed discharges to t h e  
effective djscharges? I'lease explain how the transit ion was made (a tbch  separate sheel irnecessary) 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is t h e  new hydrologic analysis being developed solely lo revise the flow values presented in the FIS1i.r. nu changed 

hydraulic conditions)? Yes @ No 

I If yes,  does t h e  100-year water surface elevation change by 1.0 foolor more? Yes No I 
13EMA does not  normally revise NFIP maps solely due Lo insignificant flow changes where changes in 100-year watcr  
surface elevaliun a re  less than 1.0 fool. .. 

Hydrologic Analy,ic Fonm form3 Page I of 1 



5. HISTORICAL FLOODING INFORMATION I 
I Is historical datii available for the flooding source? Yes [;IP No I 

If yes, provide the following: 

l a a t i o n  along flooding source: 

I hfaximum peak discharge: c fs I I 
Second highest peak discharge: c fs 

Source of information: 

6. GAGE RECORD INFORMATION 
- 

=F2earest gage to project site (along flooding source or similar wotrrshrd; specify) 
/ v  Y - 1  

Gaging Station: 
Drainage area aL gage: mi2 
Xumber ofyears ofdala: 

I I 
7. DATA REVISION 

I Please use the following table to list all the data  andlor parameters arccted by this request and idcntiry Lhem a s  
new data (New) or as  revising existing data (Reuised). (If necessary. atloch u separate sheet.) 

Data Parameter A A , .  

New Revised Data Source - - 

0 1. Data source can be from a Federal. State.  or local covernment acencv. or from a private source. %me State  and 
~ ~~ ~~ - - .. 

local governments may have less s t r ic ldata  requirements than Federal agencies, in which case the hydrologic 
da ta  may not be accepted by FEMA unless i t  isdemonstrated that the data give a better estimateof the flood 
discharge. 

Attach documentation corroborating each data source (i.e., cerlilied stutemrnt, report, bibliogruphical reference lo 
a ~ u b l i s h e d  document). In the case o f a  published document or a governmcnl report, providingeopiesof the cover I . - .  
and pertinent pages may be helpful. 

- 

I 
8. METHOOOLOGY FOR NEW ANALYSIS 

Statistical Analysis of Gage Records (use Afkachmenf A) 

Regional Regression Equations (use Attachment B) 

Precipilation/Runon.Model (use Attachment C) 

Other (specify; attach backup computu/ions a n d  supporting data) I 
Hydrolqic Analysis Form Form 3 Page 3 of 7 
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A T T A C H M E N T  B: REGIONAL REGRESSION EqUAnONS 
I 

I (Allach a copy ofiille page, fnble ofcontenk, andpertinenipages including rqualions.) 

12. Gaged or  ungaged s t ream: 

3. Hydrologic regionk): 
Attach backup map. 

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

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

FIS: Revi.4: 

0 Yes O N o  Ye5 No 

......................... 16 Percent  of watershed urbanization 

............................... Is the  watershed controlled? 0 Yes NO 0 Yes 0 No 

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

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

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

I Comments  

Attach compuLalion and supporting maps, delineating the watershed bounddry and d ra inage  area diviC-2s 

Hydrologic Analysis form Form ? Page 5 of 7 



ATTACHMENTC: PREOPITATIONmUHOFF MOOEL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Method or model used: 
Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Date: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Source ofrainrall depth: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Source orrainfall distribution: 

Rainfall duration: ....................................... 
. . . . . . . . . . . . . . . . . . . . .  Areal adjustment lo precipitation(%): 

. . . . . . . . . . . . . . . . . . . . . . . .  Hydrograph development method: 

Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source orsoils information: 

. . . . . . . . . . . . . . . . . . . . . . . .  Source of land use information 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel routing method: 

....................................... Reservoir routing. Q Y e s  O N 0  

0. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes No 

If yes, explain how baseflow was determined: 

1. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 0 Yes h(l No C 
2. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes q NO .Yes Q N o  I 

If yes, explain how ealibration was performed QO n 7 ~ ~ 4 ~ d  d I & Y Q ~  LEY e C O ~ ~ ~ ~ C L ~ P ~  1 

&,$I.- / ' ~ A S C N A % E  \/s D W I ~ ~ E  A-RFA - @uvves aud 

l ? , u ~ / o ~ r $ '  12rp?arcr( bv + M P  FI~,,A L v i f r o  I D / i f f ~ +  u( /'%/i;(fih C0ir 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Future  land use condition: 

Ifyes, explain why 
. . . . .  Yes 8 No 

NOTE: Fl-:.MA policy is to base floodingon existing conditions. 
lfdala is no1 available, indicate by NIA. 

+ 

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

Hydralopic Analyrir form Form3 Page 6 o f ?  



ATTACHMENT 0: CONFIDENCE LIMITS EVALUAllON 

- eam: FLO U/ $zc~RiGil 
. .-- 

I Select one location for Conlidence 1,imils Evalualion (describe localion): 

Discharges for selected localion: 

I Exceedance Probability F I S  Revised 

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

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

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

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

cfs 

crs 

cfs 

c rs 

1% (100-year) Flood Confidence Intervals  

90% Confidence Interval: 5% limit c is  

95% limit c fs 

50% Confidence Inkrval :  25% limit cfs 

75% limit cfs 

If the  value of the  100-year frequency flood in Lhe 
FIS is beyond Lhe 50% conf~dence i n k r v a l  b u t  
within the 90% confidence interval,  does the I 00-year  
water  surface elevation change by 1.0 foot or more? IJ Yes No 

An example of confidence l imits analysis  can be found in Appendix 9 of Bulletin 17B. 

t tach Confidence Limits Analysis. a 
Hydrologic Analyrir form Form 3 Page 7 el 7 



1 of ~ o m n i u n i t y  Name: ' L ! f i , ' n ~ r r l ; 7 r o - U  M a r ' ~ a , o a  [ b u n 9  /- bli;kebburc, 
I 

Flooding Source: A~L! ~MNATEB SLS &AH I R( B 
rOnefurmforeochflood8ng wurcr)  

Projcct Namendenlif icr:  ldickei4 bgr0 blofl.?s Fed 69-73 - 
1. REACH TO BE REVISED 

1)ownstream limit. Sfrc-t7& 0 1  ODD c%ls I ~ G S L  A & ( ~ ~ )  , 

Ups t redm limit. . ~ + a 6  07-.- /#/A 
* 

2. EFFECTIVE FIS 

,@ Ncls lud icd  1 
I 0 Studied by approximate methods 

1)ownslrcam l i m i l o ~ s l u d y  I 
I Upst ream limit  ors tudy I 

0 Studied by delailed methods 

Downstream limit ors tudy 

Upst ream limit  ors tudy 

Floodway dclineatcd 

Downstream limit  oTFloodway 

Upst ream IimiLolFloodway 
I J 

3. HYDRAUUCANALYSIS 

l W h y h y d r a u l i c  analysis difLerenlfrom t h a t  uscd to develop the FIRM. (Checkall  rholapply) 1 
IJ N o t  studied in F IS  

@ lrnproved hydrolagicdalalanalysis. Explain: g y d  I L /%'c.<s/$ A ?~cC?d ~.kr??'? 
I I 

~ - 7 h . d ~ ~  d i&d Ad TIC &rlSro/ 1 GT 

A .  &~cn+ 

Improved hydraul ic  analysis. Explain: 

I Flood control s t ructure .  ICxplain: I 
IJ Other .  Kxpldin. I 

I I 
f f M A F o r m  81.89C.AUG93 Riverine Hydraulic Analyrrr Form f o r m 4  Page 1 of 6 



-. 
3. RIVERINE HYDRAULIC ANALYSIS FORM 

Modek Submined 

Pull inpul and oulpul  l ist ings a long with files on disket tc( i fa~ai loble)  for each of t h e  models listed below a n d  
summary  olthc source of inpu t  parameters  used in the models must be provided. T h e  summary  must  include a 
cornole@ dewription OF a n y  changes  made from model to model (e.g. duplicale effectiue model lo correctedeffec~ia 
model). Only the Duplicate Effective a n d  thc  Revised or Post-Project Conditions models must be  submitted.  See 
instructions lor directions on when o the r  models mdy be required. Only t h e  100-year flood profile is required for 
SF l lAs  witha 7ane A designation.  For a r e a s  which do not have detailed flooding, a hydrdulic modcl is not 
required; however HFE's m a y  not be added lo the revised FIRM. 

Duplicate Effective Model Natura l  Floodway 

Copies ofthe hydraulic ana lys i s  used in the  effective FIS, referred lo a s  the  0 
~ N c c t i v e  models (lo-. 50-. loo-, a n d  500-year mulli.pro/iIe runs a n d  the 
floodway run) m u s t  b e  obtained and then reproduced on the requestor's 
equipment to produce t h e  duplicate effective model. 'This is required tn 
assure  tha t  the effective model input da ta  h a s  been Lransferrcd correctly to 
the  requeshr 's  equipment  a n d  to a s s u r e  t h a t  the revised dala  will be  
in tegra ted  inlo t h e  eff'ective d a t a  to provide a continuous FIS model 
ups t ream and downstream of t h e  revised reach. 

0 Corrected F;ffective Model h 'a tura l  Floodway 

T h e  corrected cffeclive model i s  the  model tha t  corrects any errors t h a t  0 
occur in theduplicate efrective model, adds any additional cross sections lo 
the  duplica.k cffeclive model, or  incorporates more detailed lopographic 
inTormiltion Lhan tha t  used in the  current ly  eNective model. The corrected 
effective model must  @ reflect a n y  man-made physical changes since the  
date  of the eRcclive model. An e r ro r  could be a technics; error in t h e  
modeling procedures, o r  a n y  construction in the floodplain that  occurrcd 
prior lo the date  of the  effective model b u l  was not incorporated i n h  the 
effective modcl. 

Na tu ra l  Floodway 
Existing or  I'rc-Project Conditions Model 

0 
The  duplicate cfrcctivc o r  correc ted  model is modified Lo pruducc t h e  
exist ine or ore-proicct conditions model to reflect any modificalions t h a t  
have  occurredwithin t h e  floodplain since the  date  of the eKective model bu t  
prior to rhe construction of t h e  project for which t h e  revision is be ing  
requested. If no modilication h a s  occurred since the date of the cffcctive 
model, thcn this modcl would be identical lo the corrected effective or  
duplicate ellrctivc imodel. 

l-kvised o r  I'ost-l'rojecl Conditions Model Natura l  Floodway 

T h e  existine o r  pre-proiect  condit ions model for  duplicale effective o r  
correcfedrfleclive model, as appropriate) is revised lo reflect revised or post- 
project cundilions. T h i s  model musl  incorporate any physical changes to 
t h e  floodplain since t h e  eITective model was produced a s  well a s  the eNec& 
of the  project. When t h e  request  is Tor proposed project this  model should 
reflect proposed conditions. 

Other: Please a t t a c h  a s h e e t  desc r ib ing  a l l  o the r  models o r  Natural Floodway 
calculations submitted.  L9 es 

/ / ~ d  /43d'4/ 
( ~ , , ~ , j ~ r d  F47ed;k f lodC/)  

Rrverino nydraulir A n a l y s ~ r  Form botm4 Page 2 01 6 



4. MODEL PARAMETERS (from mcdelvrcd to revise 100-year warer surface elevation) 

I I 
Dischdrges: 

10-year . . 

Upstream Limit Downstream Limit  

. . . . . . . . . . . . . . . . . . . . . .  
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603( 603 / 

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

Attach diagram showing changes in 100-year d i x h a r g e  

, eLdaTd- 
2. Explain how Lhc s tar t in  water  surface elevations were determined 21- 

/ d ; ~ e d  h . Sj~,ce-  Arcs 
rJ? &+/ ad 

3. Give rangc of friction loss coeficienls (Manning's "N3 Channel ........ 00% 

Overbanks ...... 0- 050 

I f  friction loss cocficients a r e  d i r e r e n t  anywhere along the revised rcdch from those used to develop Lhe F'IIIM, 
give location, value used in  Lhe erect ive  FlS, and revised valucsand a n  explanation a s  to how Lhc revised values 
were dclcrmincd. 

Location FIS Revised b I i"i 

I 1. Ilescribe how the cross section geometry d a b  were determined 1e.g.. firldsurvey, topographic mop, /af:en from 
previous s ~ u d y )  and list cross sections tha t  were added. I 



r 
4. MODfL PARAMETERS (Cont'dJ 

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

A I i rrc;ci, Ie,.,&v J A D  , d 4;- D,+~ 7 / la* ., ,J (u? 

NOrk  ~~ZCLLL '~  I 

5. RESULTS (from modeluscdlo revhe 100-yearwater rurlareclevationr) 

1. Do the  resulk indicate: 

. . . . . . . . . . . . . . . . . .  n. Water surface elevations higher than end points ofcross sections? 0 Yes 64 No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes €4 No 

................................................................. c. Critical deplh? 0 y e s  No 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique silualions Yes ."lo (rq y s ,  Spec( i i PiibCL ' ?&part 2 h i a c h e d )  
l l y c s  Many of Chc above, attach an  cxplanalion tha t  discusses the situalion and how it is prcscnlcd on Lhe 
profiles, tables, and maps. 

2. W h a t  is the maximum change in encrgy gradient between c;oss-sections? . . . . . . .  5- 2-3 
Specirylocation .......................................... !. 390 

.................... 3. Whal  is the distance between the cross-seclions i n  2 above? a$+ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify loc.ation !. 3'7d 

4. Wha t  is thc maximum distance bctwcen cross-seclions? . . . . . . . . . . . . . . . . . . . . . . . .  WD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location - L 39d 

5. I . ' ldway determinalion 

. . . . . . . . .  a .Whal  is the maximum surcharge allowed by the comrnunily or  Sla le?  / root 

b. What  is the maximum surcharge for the  revised condilions? .................. 0 foot 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location W " F ~  
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A fps 

Spcciry location ............................................................ 1.390 

Explain:  

d. Arc there any ncgeative surcharge  v a l u e s a l a n y  cross-section Yes No 

Ifyes,  the floodway may need to widen., I f i t  is no1 widened, plcase cvylain and indicate the  n i a i m u m  negative 
surcharge 

Riverine Hydraulic And ly r~cForm f o r m 4  Paged at 6 



5. RESULTS (Carl'd) 

Is the d ischarge  value used to de te rmine  the floodway anywhere  d f i r e n t  rrom t h a t  used Lo d e t e r m i n e  t h e  
na tu ra l  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IJ Yes No  

IIYes,  explain:  I 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 1 0 0 - ~ e a r  wa te r  surrace elevations increase a t  a n y  location? 0 Yes No  

I If yes, please a t t ach  a l ist  o r t h e  locations where t h e  increases occur, s la te  whether or  not t h e  increases  a r e  located 
on the requestor's property, a n d  provide a n  explanation or t h e  reason for the increases. I 

I P l ease  at tach a completed comparison table  entitled: W a t e r  Surrace Elevation Check (See page 6) I 
1 

6. REVISED F l f i l rVFBFM A N D  F L O O D  PROFILES 

A. The  revised water  surracc elevations l ie into those computed by Lhe efTective F IS  Model (If?-, 50-, loo-, a n d 5 0 0 -  

year), do a n s t r e a m  or the  project a t  cross-section /yA within reel a n d  ups t r eam o f t h e  

pl ojecl d t  cross section within feel. 

13. The  revised floodway elevations t ie into those computed by Lhc eKective FIS model, dowstream of t h e  project a1  

cross section within fee l  and upstream of the  project a t  cross section 

within /I/A feet. 

C. Attach profiles, a t  the same  vertical and horizontal scale a s  the  profiles in the cfTective I"IS report ,  showing 
s t r eam bcd a n d  profiles o fa l l  floods studied (without cncroachmentl Also, label all cross sections, road crossings 
(including low chord and top-of-road ddLd),culverts, tributaries, corporate l imits,  and s tudy l imits.  l r channe l  
distance h a s  changed, t h e  s ta t ioning should be revised lor al l  profile sheeb .  

I AtlnCh'a ~ l n n d ~ a y  I l a h  Table showing data lor each cross section listed in thc  published Floodway I11ta Table in 4' the I'IS report. 

Rzverlne Hydraulic Analyrlr  Form Form 4 Page 5 of  6 





F OOWAY DATA,  WASH AH2:  SOLS WASH T I R E  d 
P R O F I L E  NO. 2 

. . . . . . . F L W O U A Y  - - - - - - -  WATER SURFACE E L E V A T I O N  

S T A T I O N  W I D T H  SECTION MEAN W I T H  Y l T H W T  D I F F E R E N C E  
AREA V E L O C I T Y  FLOOOWAY FL030WAY 



RIVERINUCOASTAL MAPPlNG FORM 

, Flooding Source: 

project ~ a r n e / i d e n t i f i e r : & / c k e n  bu ~ C I  AbMS F C D  89-71 
1. MAPBNG CHANGES 

1. ,\ topographic work map oTsuitabic acalc, conlour inlcrval, and planimetric dcfinilion must k submitLcd showing 
(indieulr ,VIA when nu1 applicable): 

Included 

A. Revived ~ p p r o x l m a l e  100-year nwdpiainbOundrries(Zone A) . . . . . . . . . . . .  O Yes No NIA 
U. Revised delailad 100- und 500-year noadplain boundaries ................ Ycs 0 Eio (3 NIA 
C. Kcvisod iOO.yoar floodway boundaries ................................. @ Yes No 0 N l h  
U. Location nnd ni ignmenl  ofal l  cross sections used in the revised 

hydraulic rncdcl with slationingcontrol indicated ....................... Yes cl No XIA 
.......................... 

....................................... 
E. Streumulignmen~,roadanddnmalignmcnts (X/ YCY 0 No NIA 
b' Curren t  communily boundaries W Yes No I2 NIA 
C. ElTectivc 200- and 500.year noadplaln and 100-year floodway 

, b o u n d ~ r i o s  from Lhc FIIIMIFBFM rcduccdor enlarged lo the 
................................... . w a l c  o f l h e  topographic work m a p  ; 0 Yes a NI, NIA 

11. T u b e t w e e n  the  rlfcctiveand 100-and 500-year 
hoodplains and IOO.yenr floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Ycs C] No S I A  

1. 'The roqucs lor '~  property boundaries and com~nunlty easemenb . . . . . . . . . .  0 Yes 0 No ejl NIA 
. . . . . . . . . . . . .  J. T h e  r i g n ~ d  ctrtilicittion oTa regislered professional engineer % Yes 0 Ho a NlA 

K. 1,ocntion a n d  tlescrip1;on orrelercncc marks ............................ Yes No O N/A 
. . . . . . . . . . . . . . . . . . . . . . . . . .  I.. Vertical du lu~n(examyle :  NCVU.NAV1)ece.l Ycs (3 No NIA 

M. Coastal ronc drsignallonv Lie into adjdccnlareas no1 being revised . . . . . . .  Yea 0 Nu NIA 
i4. I.owcion a n d  u i i g n ~ n e n l u f a l l  conslnl LransecLv urcd b revive lhc 

c c n ~ b ~ i  unulyseu ..................................................... YCY No I8 NIA 

I I i a n y  oTthc i i c n ~ r a b o v e u r e  marked noorNlA,pleasccxpluin: No Zone d ; 500- 4eQr . or 
crni4.l zonr n r / ' $ e d  o r  dc/.hioCd. ~ e v r k d  / o o - " y e o ~  f/ody/aJ 

2. What  is Lhc source a n d  dulc of lhc updulcd b b g m p h i c  inrormution (aromplr. r hnpholn mupx, J u  198.5; field 
suiuey. May 1979. beach profiles, J u m  IIMl, elr.d Pho f s  : 54.7. 1991 && t490 c W , ~  M a p s  19% 

3. What  is Lhe scnlc and contour intcrval o l lhc  fellowing worknapo? 
a. N N W L ~ ~ C  PIS ~n knowq SCAIO un k n o ~ v  Conlour i n ~ ~ r v u l  
b. Ilcvixion llcquest I/ '=.  ZCO' scnle , 4 cs - Cuniour InLcrval 

I 
NO'I'E: IZcvi*~d top+yraphic informalion must be orcq~lill or g n u t o r  dcluil. 

1. A ~ ~ u c h  un annoluted lZ1R.M and PBI"M ail( Lhc scalc or Lhe clfcctivc I ' I I< .M und I:I3I'>l showing thc rcviwd 100.ycur 
und 500-ycur fluodpluins und Lhc 100.ycnr floodwuy boundnrics und hljw they Lic into Lhosc ahown on Lhc cffcclivc 
I'IKM und i.'HI:M duwnslrenm and upslrcum efthc revisiun ur adjuee~rl LII Llie nrcn ufrcvisigin Tor cu;~sV~l sf.\~dica. 
Alluch :~ddilionul pugca ifnccdcd. I 

FtMa igrm 81.890.AUG93 RirertnaCbdlial ,Wdppt"9 ?0cm roam5 Page 1 0 1  I 



1.MAPPlHG MANGES ICnnt'dI 

\ 

18, 
Flood Roundariesand 1 W-rear water surfsee elevations: 

I Hlcs lhe 100-year floodplain been s h i b d  or increased or the I DO-year rvaltrr su Take elevation increased nl m y  
localion on property o b e r  than the requestor'sor community's? a Yes d N v  

ICyes, pleuse give the localion of shift or increase and an explanation lor the increase. 
A ~ K '  ro a s d  

&A;& loo- year  F / 4 p / a ; v :  & eR;cA;e  zone 6 
J . I ,  

a. Have the affected property owners been notilied ofthis shih or increase and the effect il will have on their 
property? ........................................................... U Yea !E. No 

Ifyes, please altach letlerr from these property ownen slating they have noebjeelions l o  Ute revised flood 
baundaries i fa  LOMR is being requested. 

b. What is tbe numberofinsurable structures that will be impacted by this shinor Increase? 

6. Have ihe floodway baundaris shihed or increased a lany loeelion compurecl Lo those ahownon the eflective 
' 

Y ~ Y M o ~ F I K M ?  .......................................................... 0 Yes 5 No 

Ifyes, explain: 

7. 11 a V- zune has becn dcsignalod, has it  bcen dellncated to cxtcnd landward to ihe heel of Lhc primary rrontal 
dune? 0 YE! (EQNo 

Irno, explain: 

Af A ,,".-,.h,-. ,-. 

8. Manual or digital map submission: 

B Manual 

Q NgiM 

i)igiLal map subn~issions may be used to updale digihl FIKMs(DF1RMs). Pur updsting UPIR.Ws. L5es.e 
 submission^ must bu cuordinulod with 1"EMA Ileadquarttrr as lar in ndvancc ofsubmisslon ar pcssible. 

.............. - ... 

. Riue~ineKbartai h p p i n q  f 01m Form S Page 3 of 3 



2. EARTH f U  PLAClMlNT 

1. The fill is: Existing Propowd rn N/A 

..... ............... I 2. I<as flll beenlwlll be placad in the regulatory flocdway? .'. Yea pa No 
I f  yes, ple*re atuch somplelcd Riverine llydraulic AndytLc Form.. 

3. l i r s  fill beenlwill be placed in floodway fringe(- between lhs/twdway 
and IW-year/Ioodplain bow&rk)? ................................. .; ... a Yes No 

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

A. Are fill slopes for granular mvtorivls steepor h n  one vsrtiarl 
on one-and-one-half horizontal? ....................................... fl Yes U No 

I Ifyes.jusLify steeper sloper 

9. Is adequate erosion protection providcd Tor fill slopes exposad to moving flood w u t ~ r r ?  (Stopus erporrdto 
flows with urfoeiries ofup l o 5 / e e t p e r s p c o n d l ~ )  during the IM).yearflmd must,& a minimum, be 
protected by a covrr ofgrms, vines, wtedt. or slmllor uegttotion; slopes exposed lo flows with vetocities 
greater than 5 b s  during the 100-yearpad munl, a1 a minimum, &proteered by sfone or  rock riprap.) 

....................................... a Ye# a No 

I If no, describe erosion p r a k l i o n  provided 

C. llaa all fill placed in revised 100-year floodplain beencompacted to95 percentof ihc maximumdensity 
obtainable with the Standard Proelor Test Method or acetptable equivalent meihcd? Yes 0 Yo 

D. Can structureeconceivably beconstructed on the fi l l  atany time in ihe future? Yes No 

Ifyes, pwride certificutioo olfill compacLion (ikmC. abave) by the communiLy's NFlP parmiLoficiii, a 
registered pmfexslonnl engineor, or an accredited soils engineer. 

I 4. tias 811 beenlwill be placed in a V-zone? a Yos E3 NO 

If yes, is Lhe fill prolacbd from erosion by a flood c o n h l  structure ruchk* u revetment or 
seawall? yes 0 NO 

I If yes, attach the coastal structures Form. 



* HEC-2 WATER SURFACE PROFILES * 
* * 

4 . 6 . 2 ;  May 1 9 9 1  * 
t 

DATE 14DEC93 T IME 0 7 : 4 0 : 5 0  * 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 

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

X X XXXXXXX XXXXX XXXXXXX 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, S U I T E  D * 
* DAVIS,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
***************t..*t*~*t****t*********** 
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T H I S  RUN EXECUTED 14DEC93 07:40:51 
.................................. 

HEC-2 WATER SURFACE PROFILES 

Vers ion  4.6.2; M a y  1991 
................................. 

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

T 3  WASH AHZ: SOLS WASH TIRBUTARY ( F I L E  AH2.DAT) 

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

J 2  NPROF I P L O T  PRFVS XSECV XSECH FH ALLDC 1 8 U  CHNlM 1 TRACE 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2 6 0 3 1  6 0 3 1  

ET 9.1 
CONFLUENCE OF UASH AH2: SOLS UASH TRIBUTARY 

AND SOLS WASH BETWEEN CROSS-SECTIONS 

CQ (SOLS WASH RIVER M I L E  8.67) 
CR (SOLS WASH RIVER M I L E  8.76) 

CROSS-SECTION DESIGNATION FRWl 

SOLS WASH FLODOPLAIN D L l N E A T l O N  

HASSAYAMPA RIVER TO MARICOPA COUNTY L I N E  

CELLA BARR ASSOCIATES 

SUSE DETERMINED BY SLOPE AREA METHOD 
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ET 5 . 1  9 . 1  7 5 5 . 0  
ET RECORD: STA 7 5 5 .  ELIMINATE INEFFECTIVE 

FLOU AREA I N  LEFT OVERBANK 
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1061.3 
1111.3 
1160.5 
1210.0 
1260.0 
1310.0 
1359.2 
1405.0 

1126.00 

64.9 
138.3 
208.3 
275.0 
344.3 
414.0 
484.0 
555.4 
627.6 
700.8 
775.2 
850.7 
926.8 
1000.0 
1073.8 
1150.0 
1222.0 

1104.80 

388.0 
429.3 
471.1 
513.9 
679.4 
n2.9 
766.5 
810.0 
852.7 
895.5 
940.0 
982.9 
1025.0 
1064.7 
1110.0 
1148.8 
1193.0 
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1298.26 

360.0 
441.3 
497.5 
561.5 
623.9 
685.6  
744.6 
802.9 
860.0 
923.5 
980.0 

1037.0 
1100.4 
1162.6 
1223.3 
1281.7 
1340.0 
1400.7 
1462.5 

1450.87 

528.0 
608.0 
690.5 
771.4 
850.0 
922.5 

1000.0 
1112.9 
1195.1 
1279.3 
1364.8 
1448.8 
1531.9 
1615.0 
1701.9 
1787.2 
1870.3 
1953.4 

1224.30 

609.4 
659.8 
709.5 
758.7 
808.7 
860.0 
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HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= . lo0 CEHV- .300 
*SECNO ,038 
3720 CRITICAL DEPTH ASSUMED 

CONFLUENCE OF WASH AH2: SOLS WASH TRIBUTARY 
AND SOLS WASH BETWEEN CROSS-SECTIONS 

CQ (SOLS WASH RIVER MILE 8.67) 
CR (SOLS WASH RIVER MILE 8.76) 

CROSS-SECTION DESIGNATION FROM 
SOLS WASH FLOGUPLAIN DLINEATION 
HASSAYAMPA RIVER TO MARICOPA COUNTY LINE 
CELLA BARR ASSOCIATES 

SWSE DETERMINED BY SLOPE AREA METHOD 

FLOW DISTRIBUTION FOR SECNOI .04 CUSEL- 2378.77 

STA= 672. 820. 871. 904. 938. 973. 990. 1009. 1020. 1045. 1079. 1115. 1130. 

PER Q= 4.1 4.6 4.5 4.3 9.3 10.9 29.9 4.9 3.4 3.1 6.9 4.2 
AREA= 117.4 90.4 75.0 73.0 118.3 98.1 138.2 52.5 56.8 60.3 99.8 52.8 

VEL= 2.1 3.1 3.6 3.5 4.7 6.7 13.0 5.7 3.6 3.1 4.2 4.8 
DEPTH= .8 1.8 2.3 2.2 3.3 5.8 7.3 4.8 2.3 1.8 2.8 3.5 

STA= 1130. 1145. 1175. 1250. 
PER a= 3.3 4.1 2.5 
AREA= 45.3 68.2 66.8 
VEL= 4.4 3.6 2.3 

DEPTH- 3.0 2.3 .9 
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0 . 0  :V:H CWSEL CRIWS MSELK 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 I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 D I V I D E D  FLOW 

FLOW OISTRlBUTION FOR SECNO= .15 CWSEL= 2382.12 

sTA= 470. 706. 733. 760. 782. 796. 825. 863. 986. 995. 1006. 1011. 1016. 
PER Q= 4.2 3.4 5.2 5.1 3.1 4.5 3.3 3.2 2.2 15.1 4.2 3.3 

AREA- 99.5 58.8 74.7 68.7 42.5 70.3 64.6 95.6 30.7 72.2 35.1 28.7 
VEL= 2.6 3.5 4.2 4.5 4.3 3.8 3.0 2.0 4.2 12.6 7.2 6.9 

DEPTH- .4 2.2 2.8 3.1 3.0 2.4 1.7 .8 3.2 6.9 6.4 6.0 

STA= 1016. 1021. 1030. 1040. 1050. 1060. 1070. 1083. 1095. 1120. 1161. 1235. 

PER (1- 3.0 5.4 5.1 4.6 4.3 3.8 4.2 3.3 4.4 3.6 1.6 
26.9 50.8 50.0 47.2 45.0 42.2 48.4 42.2 65.6 70.5 49.6 
6.7 6.4 6.1 5.9 5.7 5.5 5.2 4.7 4.0 3.0 1.9 

TH= 5.7 5.3 5.0 4.7 4.5 4.2 3.9 3.4 2.6 1.7 .7 

FLOW DISTRIBUTION FOR SECNO= .28 CWSEL- 2384.25 

STA= 903. 969. 980. 990. 1010. 1021. 1033. 1044. 1056. 1081. 1107. 1133. 1160. 

PER Q= 5.0 4.3 7.3 32.1 8.6 6.7 4.3 3.4 5.4 4.6 4.1 3.5 
AREA= 102.2 55.1 76.1 175.0 85.2 74.7 57.5 50.4 88.3 82.5 77.3 70.3 

VEL= 3.0 4.7 5.8 11.0 6.1 5.4 4.6 4.0 3.7 3.4 3.2 3.0 
DEPTH= 1.5 5.2 7.2 8.7 7.7 6.5 5.0 4.1 3.6 3.1 2.9 2.7 

STA= 1160. 1186. 1226. 1294. 1354. 
PER Q= 3.0 3.7 3.2 .7 

AREA= 64.2 85.7 96.1 35.3 

VEL= 2.8 2.6 2.0 1.2 

DEPTH- 2 .4  2.1 1.4 .6 
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eo W E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

*SECNO ,373 
7185 MINIMUM SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH ASSWED 

,373 3.99 2386.99 2386.99 .OO 2387.96 .97 2.19 .07 2383.00 
6031.0 1615.9 2274.8 2140.4 374.0 199.5 431.3 47.6 21.8 2383.00 

.08 4.32 11.40 4.96 .050 .030 .050 .OOO 2383.00 749.99 
,008371 420. 500. 515. 0 18 0 .OO 495.97 1245.96 

FLOW DISTRIBUTION FOR SECNO= .37 CWSEL; 2386.99 

STA= 750. 842. 884. 915. 944. 962. ' 980. 1030. 1040. 1050. 1060. 1081. 1102. 
PER Q= 3.7 3.8 3.8 4.6 4.4 6.5 37.7 4.2 3.8 3.4 5.8 5.0 
AREA. 79.6 63.6 56.7 61.1 50.2 62.8 199.5 38.4 35.9 33.4 62.1 57.0 
VEL= 2.8 3.6 4.1 4.5 5.3 6.3 11.4 6.7 6.4 6.1 5.7 5.3 

DEPTH- .9 1.5 1.8 2.1 2.7 3.5 4.0 3.8 3.6 3.3 3.0 2.7 

STA= 1102. 1123. 1144. 1176. 1246. 
PER Q= 4.0 3.2 3.5 2.6 

FLOU DISTRIBUTION FOR SECNO= .47 CUSEL= 2390.38 

STA= 806. 896. 923. 950. 966. 981. 1020. 1039. 1129. 1145. 1160. 1176. 1207. 
PER Q= 3.7 4.0 5.9 4.5 5.6 26.0 6.2 23.4 3.8 3.5 3.3 5.6 
AREA= 91.1 65.8 81.6 56.3 64.0 170.9 73.8 304.3 50.9 48.5 46.2 83.9 
VEL- 2.5 3.7 4.3 4.9 5.3 9.2 5.1 4.6 4.5 4.4 4.3 4.0 

DEPTH- 1.0 2.4 3.1 3.6 4.1 4.4 3.9 3.4 3.3 3.1 3.0 2.7 

STA= 1207. 1235. 1261. 
PER a= 3.8 .7 
AREA= 64.6 20.6 
VEL- 3.6 2.0 

DEPTH= 2.3 .8 
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H CWSEL C R I U S  USELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

FLOW OlSTRlBUTlON FOR SECNO= .56 CWSEL= 2392.73 

STA= 774. 880. 900. 920. 930. 940. 950. 960. 970. 980. 990. 1010. 1020. 
PER a= 3.8 3.0 4.6 3.1 3.7 4.3 4.8 5.1 5.4 5.8 20.0 5.0 
AREA= 93.4 48.6 62.6 37.3 41.3 45.3 48.3 50.3 52.3 54.3 111.1 49.8 
VEL= 2.4 3.8 4.5 5.0 5.3 5.7 5.9 6.1 6.3 6.4 10.9 6.1 

DEPTH= .9 2.4 3.1 3.7 4.1 4.5 4.8 5.0 5.2 5.4 5.6 5.0 

STA= 1020. 1030. 1040. 1051. 1062. 1085. 1107. 1128. 1167. 1190. 
PER Q= 4.2 3.4 3.4 3.2 5.6 4.8 3.7 3.1 .2 
AREA= 44.8 39.8 40.8 39.5 73.7 67.0 55.9 62.9 9.2 
VEL= 5.6 5.2 5.0 4.8 4.6 4.3 4.0 2.9 1.3 

FLOW OISTRlBUTlON FOR SECNO= .63 CUSEL= 2394.48 

STA= 688. 779. 809. 830. 850. 870. 890. 910. 930. 950. 960. 970. 980. 
PER Q= 4.0 4.1 3.4 4.0 4.3 4.8 5.2 5.6 6.1 3.3 3.5 3.8 
AREA= 113.9 81.3 61.9 68.0 71.5 75.5 79.5 83.5 87.5 45.8 47.8 49.8 
VEL= 2.1 3.0 3.3 3.5 3.7 3.8 3.9 4.1 4.2 4.3 4.4 4.6 

DEPTH= 1.2 2.7 3.0 3.3 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 

STA= 980. 990. 1010. 1020. 1030. 1040. 1050. 1061. 1083. 1105. 1145. 1188. 
PER a= 4.0 14.3 4.0 3.8 3.5 3.3 3.2 5.0 3.3 3.0 .6 
AREA= 51.8 107.5 51.8 49.8 47.8 45.8 47.0 80.9 63.3 75.8 27.4 
VEL= 4.7 8.0 4.7 4.6 4.4 4.3 4.1 3.7 3.2 2.4 1.4 

DEPTH= 5.2 5.4 5.2 5.0 4.8 4.6 4.3 3.7 2.9 1.9 .6 
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KH W E  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
OCH 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 I D C  ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,721 5.36 2396.36 2396.36 .OO 2397.33 .97 1.91 . I9  2391.00 

6031.0 594.1 1965.0 3472.0 137.7 160.8 758.5 98.5 40.8 2391.00 

.17 4.31 12.22 4.58 .050 ,030 ,050 ,000 2391.00 919.21 

.Of36484 445. 460. 495. 0 6 0 .OO 402.14 1321.35 

FLOW DISTRIBUTION FOR SECNO- .72 CWSEL= 2396.36 

STA= 919. 935. 988. 990. 1020. 1040. 1320. 1321. 
PER O= .O 8.8 1.0 32.6 11.1 46.5 .O 

AREA= 2.8 125.1 9.7 160.8 97.2 661.0 .2 

VEL= .8 4.2 6.4 12.2 6.9 4.2 .7 

DEPTH; .2 2.4 4.9 5.4 4.9 2.4 .2 

3470 ENCROACHMENT STATIONS= 755.0 1440.0 TYPE= 1 TARGET= 685 .OOO 
ET RECORD: STA 755. ELIMINATE INEFFECTIVE 

FLOW AREA IN LEFT OVERBANK 

FLOW DISTRIBUTION FOR SECNO= .76 CUSEL= 2398.49 

STA= 908. 965. 983. 1003. 1020. 1036. 1053. 1070. 1086. 1103. 1120. 1137. 1153. 
PER 0- 4.3 4.6 11.7 5.6 5.5 5.3 5.1 4.9 4.8 4.7 4.6 4.3 

AREA= 73.0 52.4 71.6 57.5 56.6 55.8 54.1 53.0 52.5 51.6 50.8 49.1 

VEL= 3.6 5.3 9.9 5.9 5.8 5.8 5.6 5.6 5.5 5.5 5.4 5.3 

DEPTH= 1.3 3.0 3.5 3.4 3.4 3.3 3.2 3.2 3.1 3.1 3.0 2.9 

STA= 1153. 1170. 1187. 1203. 1220. 1237. 1253. 1270. 1288. 1325. 1355. 
PER Q= 4.2 4.1 3.8 3.7 3.6 3.5 3.4 3.2 4.3 .8 

AREA= 48.3 47.5 45.8 44.7 44.1 43.3 42.4 42.8 66.7 21.5 

VEL= 5.2 5.2 5.0 5.0 4.9 4.9 4.8 4.5 3.9 2.4 
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eN0 H CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
~ C H  aRoB 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 

FLOW OlSTRIBUTlON FOR SECNO= .86 CUSEL- 2401.75 

STA= 937. 983. 1000. 1020. 1040. 1060. 1285. 1303. 1320. 1356. 1391. 1426. 1485. 
PER Q= 6.0 4.6 10.0 5.5 4.5 46.5 3.5 3.2 5.6 4.7 3.8 2.1 
AREA= 92.1 54.2 69.0 65.0 58.0 618.3 47.5 45.1 82.7 74.9 65.1 51.2 
VEL- 3.9 5.1 8.8 5.1 4.7 4.5 4.5 4.3 4.1 3.8 3.5 2.5 

OEPTH- 2.0 3.2 3.4 3.2 2.9 2.7 2.7 2.5 2.3 2.1 1.8 .9 

FLOW DISTRIBUTION FOR SECNO; .93 CWSEL* 2403.77 

STA= 804. 865. 895. 928. 945. 963. 982. 1015. 1030. 1045. 1060. 1075. 1109. 
PER Q= 4.1 5.5 6.5 4.8 6.0 7.0 24.0 5.7 4.9 4.1 3.2 5.6 
AREA= 82.9 83.2 94.5 61.6 71.8 78.6 153.9 64.1 58.8 52.8 45.3 88.3 
VEL= 3.0 4.0 4.1 4.7 5.0 5.3 9.4 5.3 5.0 4.7 4.2 3.8 

DEPTH= 1.4 2.8 2.9 3.5 3.9 4.3 4.6 4.3 3.9 3.5 3.0 2.6 
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H E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

FLOW DlSTRlBUTlON FOR SECNO= 1.03 CUSEL= 2406.20 

STA= 787. 856. 879. 902. 925. 938. 950. 963. 975. 988. 1013. 1026. 1039. 
PER Q= 4.1 3.4 4.3 5.3 3.1 3.3 3.6 3.8 4.1 14.4 3.9 3.5 
AREA= 89.8 57.2 65.2 75.2 42.4 44.0 45.8 47.7 49.9 104.0 49.3 46.1 
VEL= 2.7 3.6 4.0 4.2 4.4 4.5 4.7 4.8 4.9 8.3 4.8 4.5 

DEPTH= 1.3 2.5 2.9 3.2 3.4 3.5 3.7 3.8 4.0 4.1 3.8 3.5 

STA= 1039. 1052. 1129. 1152. 1175. 1198. 1233. 1280. 1405. 
PER Q= 3.1 17.3 4.9 4.1 3.4 4.0 3.6 2.9 
AREA= 42.8 246.0 70.9 64.3 57.1 74.5 78.6 94.9 

VEL= 4.3 4.2 4.1 3.9 3.6 3.2 2.8 1.9 
DEPTH= 3.3 3.2 3.1 2.8 2.5 2.1 1.7 .8 

FOR SECNO- 1.10 CUSEL= 2407.68 

STA= 733. 805. 825. 844. 864. 883. 903. 922. 942. 951. 961. 971. 981. 

PER Q= 4.2 3.3 3.6 4.0 4.4 4.7 5.1 5.6 3.1 3.2 3.4 3.5 
AREA= 94.2 54.1 56.5 60.0 63.9 66.3 69.7 73.6 39.0 40.0 41.4 42.0 
VEL= 2.7 3.7 3.8 4.0 4.2 4.3 4.4 4.6 4.7 4.9 4.9 5.0 

DEPTH= 1.3 2.8 2.9 3.1 3.3 3.4 3.6 3.8 4.0 4.1 4.2 4.3 

S l A =  981. 990. 1010. 1020. 1030. 1051. 1072. 1102. 1131. 1170. 1220. 1310. 1336. 
PER Q= 3.7 13.0 3.5 3.2 5.6 4.2 4.3 3.7 3.9 3.5 3.1 .1 
AREA= 43.9 90.1 42.7 40.2 75.5 63.9 74.5 68.1 78.1 80.7 94.2 8.5 
VEL- 5.1 8.7 5.0 4.8 4.5 3.9 3.5 3.3 3.0 2.6 2.0 1 .O 

DEPTH- 4.5 4.6 4.3 4.0 3.6 3.0 2.5 2.3 2.0 1.6 1.0 .3 
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eNo H CUSEL CRlUS W L K  EG HV HL OLOSS L-BANK ELEV 
QCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNOr 1.22 CUSEL- 2410.64 

STA= 423. 599. 657. 701. 731. 760. 790. 820. 835. 851. 866. 881. 896. 
PER 0- 3.6 3.7 4.1 3.5 4.3 5.1 5.8 3.2 3.5 3.6 3.9 4.3 
AREA= 108.0 78.0 74.8 57.7 65.7 72.6 79.4 42.4 44.2 45.4 47.7 50.0 
VEL= 2.0 2.8 3.3 3.6 4.0 4.2 4.4 4.6 4.7 4.8 5.0 5.1 

DEPTH= .6 1.3 1.7 1.9 2.2 2.4 2.6 2.8 2.9 3.0 3.1 3.3 

STAz 896. 912. 927. 942. 957. 971. 986. 1000. 1016. 1032. 1060. 1126. 

PER a= 4.5 4.7 4.9 4.8 4.8 4.8 8.0 4.7 3.6 3.9 2.7 

AREA= 51.8 53.0 54.5 52.7 52.7 52.7 52.7 54.2 46.2 59.8 64.7 
VEL= 5.2 5.3 5.5 5.5 5.5 5'. 5 9.2 5.2 4.7 3.9 2.5 

DEPTH= 3.4 3.5 3.6 3.6 3.6 3.6 3.6 3.4 2.9 2.1 1 .O 

ISTRIBUTION FOR SECNO= 1.39 CUSEL- 2415.46 

STA= 822. 878. 896. 913. 922. 931. 940. 949. 957. 966. 974. 983. 991. 
PER 0- 3.3 3.4 5.0 3.1 3.5 3.8 3.9 4.1 4.4 4.6 4.9 5.0 
AREA= 66.1 46.8 59.8 34.3 36.6 38.8 38.8 39.6 41.4 42.7 44.0 44.7 
VEL= 3.0 4.4 5.1 5.5 5.7 5.9 6.1 6.3 6.4 6.5 6.7 6.8 

DEPTH= 1.2 2.7 3.4 3.8 4.1 4.3 4.5 4.7 4.8 5.0 5.1 5.3 

STA= 991. 1008. 1017. 1025. 1033. 1042. 1050. 1057. 1072. 1091. 1105. 
PER a= 17.3 4.9 4.6 4.3 4.1 3.9 3.1 5.0 3.2 .3 
AREA= 91.1 43.8 42.0 40.4 39.6 37.9 31.5 55.7 46.8 10.2 
VEL= 11.5 6.7 6.6 6.4 6.3 6.2 5.9 5.5 4.2 2.0 

DEPTH= 5.4 5.2 5.1 4.9 4.7 4.6 4.3 3.8 2.5 .7 
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eNo CUSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
OCH OROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

FLOW DISTRIBUTION FOR SECNO= 1.51 CUSEL- 2418.84 

STA= 891. 955. 968. 980. 990. 1011. 1024. 1037. 1050. 1063. 1075. 1088. 1100. 

PER Q= 4.3 3.2 4.9 5.1 20.1 5.8 5.3 4.8 4.3 3.9 3.7 3.6 
AREA= 86.6 41.8 54.3 50.9 114.6 61.0 57.7 54.5 51.2 47.0 46.1 44.9 
VEL- 3.0 4.6 5.4 6.1 10.6 5.7 5.5 5.3 5.1 5.0 4.9 4.8 

DEPTH= 1.3 3.3 4.3 5.1 5.5 4.7 4.4 4.2 3.9 3.8 3.7 3.6 

STA= 1100. 1113. 1125. 1138. 1150. 1175. 1200. 1223. 1270. 1299. 
PER Q= 3.4 3.3 3.1 3.0 5.7 5.1 3.7 3.2 .3 
AREA= 43.3 43.0 41.4 40.5 78.2 73.2 58.6 70.2 12.4 

VEL= 4.7 4.7 4.6 4.5 4.4 4.2 3.8 2.8 1.4 
DEPTH- 3.5 3.4 3.3 3.2 3.1 2.9 2.5 1.5 .4 

ISTRIBUTION FOR SECNO- 1.60 CWSEL= 2420.95 

STA= 896. 953. 970. 990. 1019. 1039. 1080. 1096. 1113. 1129. 1146. 1162. 1179. 
PER Q= 3.5 3.7 6.5 22.0 6.5 10.9 4.3 4.1 3.9 3.8 3.5 3.3 
AREA= 85.8 60.3 89.0 158.0 89.0 161.8 63.9 62.7 60.6 59.4 56.5 54.4 

VEL= 2.5 3.7 4.4 8.4 4.4 4.1 4.0 4.0 3.9 3.8 3.7 3.6 
DEPTH= 1.5 3.4 4.4 5.4 4.4 3.9 3.9 3.8 3.7 3.6 3.4 3.3 

STA= 1179. 1195. 1228. 1262. 1296. 1348. 1451. 
PER Q= 3.1 5.7 5.0 3.8 3.9 2.5 
AREA= 52.4 100.3 94.0 80.3 94.8 88.8 

VEL= 3.5 3.4 3.2 2.9 2.5 1.7 
DEPTH- 3.2 3.0 2.7 2.3 1.8 .9 

3265 DIVIDED FLOW 
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CNO DEPTH CWSEL CRlWS WSELK EG @ QLOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

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

FLOW D I S T R I B U T I O N  FOR SECNO= 1.71 CWSEL- 2422.91 

STA- 816. 940. 960. 970. 980. 990. 1010. 1045. 1054. 1063. 1071. 1080. 1119. 
PER Q= 4.2 5.5 3.9 4.7 5.1 16.9 17.8 4.2 3.8 3.5 3.2 13.6 

AREA= 96.0 68.1 41.6 46.6 49.1 98.1 171.7 41.9 39.2 37.5 34.9 152.3 

VEL= 2.6 4.9 5.6 6.0 6.2 10.4 6.2 6.1 5.9 5.7 5.5 5.4 
DEPTH= .8 3.4 4.2 4.7 4.9 4.9 4.9 4.8 4.5 4.3 4.0 3.9 

STA= 1119. 1136. 1154. 1182. 1225. 
PER Q= 5.2 3.8 3.4 1.2 

AREA= 62.0 51.9 57.0 33.8 

VEL- 5.1 4.4 3.5 2.2 

DEPTH- 3.6 2.9 2.1 .8 

I S T R I B U T I O N  FOR SECNO- 1.82 CUSELq 2426.08 

STA= 945. 995. 1010. 1075. 1093. 1110. 1128. 1145. 1163. 1198. 1232. 1283. 1319. 

PER Q= 2.4 7.9 16.2 4.2 3.9 3.6 3.3 3.1 5.4 4.1 3.9 5.5 
AREA= 48.6 53.6 199.8 52.9 50.3 47.7 45.9 44.2 80.5 67.3 76.9 82.8 

VEL= 3.0 8.9 4.9 4.8 4.7 4.5 4.4 4.3 4.0 3.7 3.1 4.0 

DEPTH= 1.0 3.6 3.1 3.0 2.9 2.7 2.6 2.5 2.3 2.0 1.5 2.3 

STA= 1319. 1337. 1355. 1425. 1442. 1458. 1492. 1519. 
PER Q= 3.5 4.1 17.4 3.8 3.1 3.9 .5 

AREA= 48.1 52.6 215.2 48.8 42.7 65.3 17.0 
VEL= 4.4 4.7 4.9 4.7 4.3 3.6 1.9 

DEPTH= 2.7 2.9 3.1 2.9 2.6 1.9 .6 



FLOODWAY DETERMINATION 

1 . 0  FT TARGET INCREASE 

7 3  WASH AH2: SOLS WASH TRIBUTARY 

J 1  ICHECK I N 0  N l N V  I D l R  STRT METRIC HVINS 0 WSEL FQ 

3 2378.77 

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

15  - 1 - 1 
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NO OEPTH CWSEL CRlUS USELK EG e QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 2 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

3470 ENCROACHMENT STATIONS; 672.0 1250.2 TYPE= 1 TARGET; 578.200 
CONFLUENCE OF WASH AH2: SOLS WASH TRIBUTARY 
AN0 SOLS WASH BETWEEN CROSS-SECTIONS 

CQ (SOLS WASH RIVER MILE 8.67) 
CR (SOLS WASH RIVER MILE 8.76) 

CROSS-SECTION DESIGNATION FROM 

SOLS UASH FLWDPLAIN DLINEATION 
HASSAYAMPA RIVER TO MARICOPA CWNTY LINE 
CELLA BARR ASSOCIATES 

SWSE DETERMINED BY SLOPE AREA METHOO 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS; 470.3 1234.1 TYPE= 1 TARGET= 763.800 
,153 7.12 2382.12 2381.77 2382.12 2382.76 .64 3.00 .03 2375.50 

6031.0 2061.4 911.3 3058.3 606.4 72.2 602.5 17.2 8.6 2375.50 
.03 3.40 12.62 5.08 .050 ,030 ,050 .OOO 2375.00 470.30 

.004998 . 590. 610. 610. 2 9 0 .OO 669.71 1234.10 

3470 ENCROACHMENT STATIONS; 903.3 1354.2 TYPE= 1 TARGET= 450.840 
,278 9.25 2384.25 2383.54 2384.25 2385.00 .76 2.21 .04 2376.00 

6031.0 1002.1 1933.7 3095.3 233.4 175.0 867.4 34.8 16.5 2376.00 
.06 4.29 11.05 3.57 .050 ,030 .050 .OOO 2375.00 903.34 

.002779 715. 660. 525. 3 11 0 .OO 450.84 1354.18 
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cD H CWSEL CRlWS USELK EG HV 
QCH QROB ALOE ACH AROB 

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

*SECNO ,373 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 750.3 1245.6 TYPE= 1 TARGET; 
,373 3.99 2386.99 2386.99 2386.99 2387.97 .98 

6031.0 1615.1 2275.8 2140.1 373.5 199.4 430.8 
.08 4.32 11.41 4.97 ,050 .030 .050 

,008394 420. 500. 515. 0 18 0 

3470 ENCROACHMENT STATIONS; 806.3 1261.1 TYPE= 1 TARGET= 
,468 4.38 2390.38 2389.64 2390.38 2390.93 .55 

6031.0 1432.5 1567.3 3031.2 359.1 171.0 693.3 
. I0  3.99 9.17 4.37 .050 .030 .050 

.004774 500. 500. 430. 2 11 0 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMlN SSTA 
CORAR TOPUIO ENDST 

3470 ENCROACHMENT STATIONS- 774.0 1190.0 TYPE= 1 TARGET= 
,563 5.73 2392.73 2391.99 2392.73 2393.38 .65 

6031.0 2621.6 1206.1 2203.4 533.5 111.1 483.2 
.12 4.91 10.86 4.56 .050 .030 .050 

,004890 490. 500. 510. 3 8 0 

3470 ENCROACHMENT STATIONS= 688.0 118B.O TYPE= 1 TARGET= 
,634 5.48 2394.48 2393.04 2394.48 2394.80 .32 

6031.0 3375.2 860.4 1795.4 917.7 107.5 489.3 
.15 3.68 8.00 3.67 .050 .030 .050 

.002773 400. 380. 365. 2 19 0 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 



eo :zH E L  CRIWS WSELK Eli HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 919.6 1321.3 TYPE= 1 TARGET= 401.710 
,721 5.36 2396.36 2396.36 2396.36 2397.33 .97 1.91 .19 2391.00 

6031.0 594.2 1964.5 3472.3 137.8 160.9 758.8 98.5 40.8 2391.00 
.17 4.31 12.21 4.58 .050 .030 .050 .OOO 2391 .OO 919.61 

,006477 445. 460. 495. 0 6 0 .OO 401.71 1321.32 

3470 ENCROACHMENT STATIONS= 907.9 1354.6 TYPE- 1 TARGET= 446.710 
ET RECORD: STA 755. ELIMINATE INEFFECTIVE 

FLOW AREA I N  LEFT OVERBANK 

3470 ENCROACHMENT STATIONS; 937.0 1484.3 TYPE= 1 TARGET= 547.350 
,858 3.45 2401.75 2400.98 2401.75 2402.13 .38 3.09 .01 2398.30 

6031.0 638.0 605.9 4787.1 146.4 69.0 1107.7 117.4 48.3 2398.30 
.20 4.36 8.79 4.32 .050 ,030 .050 .OOO 2398.30 936.95 

.006040 495. 500. 450. 2 19 0 .OO 547.35 1484.30 

3470 ENCROACHMENT STATIONS- 804.6 1431.9 TYPE= 1 TARGET= 627.340 
,934 4.77 2403.77 2403.22 2403.77 2404.28 .51 2.12 .04 2399.30 

6031.0 2041.0 1444.8 2545.2 472.6 153.9 712.7 129.6 53.7 2399.30 
.23 4.32 9.39 3.57 ,050 .030 .050 .OOO 2399.00 804.56 

,004664 415. 400. 395. 3 11 0 .OO 627.34 1431.90 

3470 ENCROACHMENT STATIONS' 787.1 1404.4 TYPE= 1 TARGET* 617.280 
1.034 4.20 2406.20 2405.31 2406.20 2406.55 .35 2.25 .02 2402.10 

6031.0 210k.2 867.8 3057.0 517.1 104.0 824.3 145.4 60.6 2402.30 
.26 4.07 8.35 3.71 .050 .030 .050 .OOO 2402.00 787.10 

PAGE 22 



NO DEPTH CUSEL CRlWS USELK EG @ QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS; 733.3 1335.5 TYPE- 1 TARGET= 602.180 
1.100 4.68 2407.68 2406.78 2407.68 2408.03 .36 1.48 .OO 2403.10 

6031.0 3127.2 781.7 2122.1 744.6 90.1 626.5 157.3 65.6 2403.30 
.28 4.20 8.67 3.39 .050 .030 .050 .OOO 2403.00 733.35 

,004040 350. 350. 360. 2 15 0 .OO 602.18 1335.53 

3470 ENCROACHMENT STATIONS= 424.0 1126.0 TYPE= 1 TARGET= 701.970 
1.222 3.64 2410.64 2409.98 2410.64 2411.00 .36 2.97 .OO 2407.00 

6031 .O 4650.8 483.6 896.6 1083.4 52.7 224.9 176.8 74.7 2407.00 

.32 4.29 9.17 3.99 .050 .030 .050 .000 2407.00 424.03 

.006128 580. 640. 645. 3 14 0 .OO 701.97 1126.00 

3470 ENCROACHMENT STATIONS- 891.1 1298.3 TYPE= 1 TARGET; 407.160 
1.508 5.84 2418.84 2418.12 2418.84 2419.45 .61 3.20 .02 2413.50 

6031.0 1057.0 1212.3 3761.6 233.5 114.6 823.2 215.1 89.3 2414.00 
.38 4.53 10.57 4.57 .050 .030 .050 ,000 2413.00 891.10 

,004758 565. 620. 650. 2 12 0 .00 407.16 1298.26 

3470 ENCROACHMENT STATIONS- 895.9 1450.9 TYPE= 1 TARGET= 554.930 
1.602 5.95 2420.95 2420.00 2420.95 2421.34 .39 1.87 .02 2416.00 

6031.0 826.7 1327.6 3876.6 235.0 158.0 1118.8 230.5 94.8 2416.00 

.41 3.52 8.40 3.47 ,050 .030 ,050 .OOO 2415.00 895.94 

,003014 505. 500. 500. 2 12 0 .OO 554.93 1450.87 
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H E L  CRIUS 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 VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOU 

3470 ENCROACHMENT STATIONS= 815.8 1224.3 TYPE= 1 TARGET= 408.460 
1.714 4.91 2422.91 2421.97 2422.91 2423.53 .62 2.12 .07 2418.00 

6031.0 1408.5 1022.0 3600.5 301.4 98.1 682.1 246.4 100.5 2418.00 
.44 4.67 10.41 5.28 ,050 ,030 .050 .OOO 2418.00 815.84 

,005302 540. 590. 525. 2 14 0 .OO 379.55 1224.30 

3470 ENCROACHMENT STATIONS= 945.4 1518.3 TYPE= 1 TARGET= 572.990 
1.816 4.08 2426.08 2425.29 2426.08 2426.44 .37 2.89 .03 2423.00 

6031.0 143.4 479.1 5408.5 48.6 53.6 1238.0 260.6 106.1 2423.00 
.47 2.95 8.94 4.37 .050 .030 .050 .OOO 2422.00 945.36 

,006036 520. 540. 505. 3 23 0 .OO 572.99 1518.35 
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T H I S  RUN EXECUTED 14DEC93 0 8 : 0 2 : 1 9  
..................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; M a y  1 9 9 1  
** I*******...******(t***~"~"~**l*l*** 

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

UASH AH?: SOLS WASH T I R E  

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRlWS EG 10*KS VCH AREA .01K 
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XLCH ELTRO ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELMIN 

2402.00 
2402.00 

2403.00 
2403.00 

2407.00 
2407.00 

2410.00 
2410.00 

2413.00 
2413.00 

2415.00 
2415.00 

2418.00 
2418.00 

2422.00 
2422.00 

CWSEL 

2406.20 
2406.20 

2407.68 
2407.68 

2410.64 
2410.64 

2415.46 
2415.46 

2418.84 
2418.84 

2420.95 
2420.95 

2422.91 
2422.91 

2426.08 
2426.08 

CRIUS 

2405.31 
2405.31 

2406.78 
2406.78 

2409.98 
2409.98 

2414.52 
2414.52 

2418.12 
2418.12 

2420.00 
2420.00 

2421.97 
2421.97 

2425.29 
2425.29' 

VCH AREA .01K 



SUMMARY PRINTOUT TABLE 150 
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SECNO Q CUSEL Dl FWSP 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
.DO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo, 

.oo 

01 FUSX 

.oo 

.oo 

3.35 
3.35 

2.13 
2.12 

2.74 
2.74 

3.39 
3.39 

2.35 
2.35 

1.75 
1.75 

1.89 
1.89 

2.13 
2.13 

3.25 
3.25 

2.03 
2.03 

2.42 
2.42 

1.48 
1.48 

2.96 
2.96 

4.82 
4.82 

3.38 
3.38 

TOPUIO 

578.49 
578.20 

670.98 
669.71 

451.58 
450.84 

495.97 
495.25 

455.35 
454.82 

416.79 
415.99 

500.69 
499.93 

402.14 
401.71 

447.12 
446.71 

547.70 
547.35 

628.90 
627.34 

617.89 
617.28 

602.69 
602.18 

703.28 
701.97 

282.46 
282.08 

408.01 
407.16 

XLCH 

.oo 

.oo 

610.00 
610.00 

660.00 
660.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

380.00 
380.00 

460.00 
460.00 

220.00 
220.00 

500.00 
500.00 

400.00 
400.00 

530.00 
530.00 

350.00 
350.00 

640.00 
640.00 

890.00 
890.00 

620.00 
620.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- ,038 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .373 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ,373 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= ,373 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= ,373 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .721 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .721 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- ,721 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- .721 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

PAGE 29 



PACE 30 

FLOOOWAY DATA,  WASH AH2: SOLS WASH T I R E  

P R O F I L E  NO. 2 

. . . . - - - FLOOOWAY - - - - - - -  WATER SURFACE E L E V A T I O N  

S T A T I O N  WIDTH S E C T I O N  MEAN W I T H  WITHOUT D I F F E R E N C E  

AREA V E L O C I T Y  FLOODUAY FLOOOWAY 



W A S H  A H 2 :  S O L S  W A S H  T I R B  
Cross-section . 0 3 8  

2 3 7 0 1 . .  - . , . . -  . , . .  . . , . . . r , . . . . , , . . . , , . , , , , . 9 r ,  

400 600 800 1000 1200 1400 1600 1800 2000 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
Cross-section . 153 

24051 . '050 ='-..050- 
0 
(rl 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  

D i s t a n c e  



W A S H  A H 2 :  S O L S  W A S H  T I R B  
C r o s s - s e c t i o n  . 3 7 3  

.c: ' ,050 3 '  -.050-' 
0 
m 
0 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  .468 

Distance 



WASH AH2: SOLS WASH T I R E  
C r o s s - s e c t i o n  . 5 6 3  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  . 6 3 4  

D i s t a n c e  



WASH AH2: SOLS WASH T I R E  
C r o s s - s e c t i o n  . 7 2 1  

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  . 7 6 3  

2394 I ~ . . . I . - - - ~ . ~ . . I . . - - I . . . . ~ - . ~ . I - . - . I  

0 200 400 600 BOO 1000 1200 1400 1600 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  .858 

-.050- 0" .050 =- 
m 

400 600 800 1000 1200 1400 1600 1800 2000 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  . 9 3 4  

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
Cross-section 1 . 0 3 4  

-. 050 
0 

- .  050-' 
07 
0 

2400 t ' . - - I v . s r t " ~ . u .  a - I " - ' I ' - ~ I = - - . I  

200 400 600 800 1000 1200 1400 1600 1800 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  1 . 1 0 0  

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  1 . 2 2 2  

2430- 

2425- 

C 
0 
.rl 

-v 
m 2420- 
> 
0 
4 

W 

2415- 

2410- 

2405- 
0 

. . . .  1 . . . . 1 . . . . , . . . s , , . . - , . s . . , s . s . , . . . r 1  

200 400 600 800 - 1000 1200 1400 1600 

D i s t a n c e  



W A S H  A H 2 :  SOLS W A S H  T I R B  
C r o s s - s e c t i o n  1 .390  

-z ' 

, 050  3.e. 050 *' 0 
0 
0 

D i s t a n c e  



WASH AH2: SOLS WASH T I R B  
C r o s s - s e c t i o n  1 . 508  

D i s t a n c e  



Distance 

W A S H  A H 2 :  S O L S  W A S H  T I R B  
C r o s s - s e c t i o n  1 .602  

2445- 

2440 - 

-. O~O-. e ' ,050 
0 
m 
0 



W A S H  A H 2 :  S O L S  W A S H  T I R B  
C r o s s - s e c t i o n  1 . 7 1 4  



W A S H  A H 2 :  S O L S  W A S H  T I R B  
Cross-section 1.816 

D i s t a n c e  



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

STREAM DISTANCE IN MILES ABaVE SOLS WASH 
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r FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.8 BurdenNo. 3067-0148 
HYDROLOGIC ANALYSIS FORM frpircs July 31. 1994 

I I t 
P U B L I C  BURDEN D l S C L O S U R E  N O T I C E  

blic rewrtinp. burdcn for this form isestimated Loaverage 3.67 hours per reswnsc.  Thc burden e s t i m ~ t c  includes the 
t ime for reviewing instructions, searching existing dala  sources, gathering and maintaining t h e  needed d a t a ,  a n d  

mpleting and reviewing the  form. Send comments regarding the  accuracy of the burden es t imate  and any  suggestions 
r reducing th i s  burden, lo: lnformalion Collections Management, Federal Emergency Management  Agency, 500 C 

t reet ,  S.W., Washington, DC 20472; and lo the Office of Managemen1 and Budget, Paperwork Reduclion Project (3067- 

Community ~ a m e :  ~ N / N ~ M W  /'??p~lfdf& 

/&'MM~ SdLS !d/~sff h{dM-j/ 
I 

Flooding Source: 
( O n r / o r n ,  for eochfkwaing source) 

Project NamelIdentiIier: bd/t E U ' Z U ~  PIS FCO 09- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

Approximale study s t ream Gone  A) 
0 i l eb i l ed  study s t ream (briefly explain methodology) 

I I 
2.REASON FOR NEW HYDROLOGIC ANALYSIS 

m N o  existing analysis  
Improved data (see data revision o n p g e 3 )  

Changed physical conditions of watershed (explain) 

I Alternative methodology Gustify why the revised model is better lhan modrl used in the effective FIS) I 
1 0 Evaluation orproposed conditions (CLOMRs only) (explain) 1 

I I ra  computer p r o g r a d m o d e l  was  used in  revising the hydrologic analysis, please provide a diskette with the inpu t  
files for the lo-,  50-, 100 - a n d  500-year recurrence intervals. 

Ie IOO-year recurrence interval need be included for SFHAs designated a s  Zone A. I 
3. APPROVAL OF ANALYSIS 

Approval ofhydrologic analysis, including the resulting peak d i x h a r  e value (s) has been provided by the  
appropriate local, s ta te ,  or Federal Agency. (i .e. ,  F IDQA A *0 k O\ r n S+~,'L-C ~4 f l4ar i rGs Cou*-iY 

ALbch evidencc orapproval. 
Approval of the hydrologic analysis is not required by any local, Stale, or Federal Agency. ' I 

f i M A  Form 81 .890 ,  A U G 9 3  Hydro lq i<  Andlyrir Form Form 3 Page 1 0t 7 



4. REVIEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

1,ocation: Drainage area FIS lcfsl : Revised (cfs) : 

Note: When revised dischargesare not significantly different than FISdischarges, PI3klA may require a 
c o d d e n c e  limits analysis on a t t a c h ~ n c n t  D a t a  later date to complete the review. 

As is often the case with revision requests, only a portion of a s t ream may actually be revised or be affected by r 
revision. Therefore, transition b the unrevised portion is important b maintain the continuity of the  study. NFlF 
regulations stipulaLe that such a transition mus t  be assured. What is the transition from the proposed discharges to ihc 
effective discharges? I'lease explain how the transit ion was made (atloch separak sheet ifnecesscry) 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOOOINGSOURCE 

Is the  new hydrologicanalysis being developed solely lo revise the flow values presented in the FIS( i  r. no changed 

hydraulic conditions)? 0 Yes @ No 

If yes, does the 100-year water surface elevation change by 1.0 foolor more? 0 Yes No 

PEMA does not normally revise NFlP maps solcly due Lo insignificant flow changes where changcs in 100-year water 
surface elevalion a r e  less than 1.0 fwl. 

Hydrologic Analysis Fo<m f o r m 3  Page 2 of 7 



+ 

Location of nearest gage Lo project site (along/looding source or s imilar  wolrrshed; sprciry) 

N A  
Caging Station: 

Drainage area a t  gage: mi2 

?;umber of years of d a b :  

5. HISTORICAL FLOOOING INFORMATION 

Is historical data available for thefloodingsource? 0 Yes No 
If yes, provide the following: 

l ~ a t i o n  along flooding source: 

>faximum peak discharge: cfs 

Second highest peak discharge: c fs 

Source of information: 

. ~. .. . 

6. GAGE RECORD INFORMATION 
- ~ ~~~~~ ~~ 

7. DATA REVISION 
, 

Please use the rollowing table to list all the data and/or parameters alTccted by this requesi and identify thcrn a s  
new data (New) or as revisingexisting data (Revised). (Irnecessary, allach u sewrule  sheel.) 

Data Parameter New Revised Data Source 

h/P1 0 - 
0 

0 

0 

Data source can be from a Federal, Stale,  or  local government agency, or from a private source. Some Slate  and 
local governments may have less strict data requirements than Federal agencies, in which case thc  hydrologic 
data may not be accepted by FEMA unless i t  is demonstrated that Lhe dalil give a better estirnale o f the  flood 
discharge. 

Attach documenLalion corroborating each data source ( i .e. ,  cerli/'ied sfufernent, report, bibliographical reference lo 
apublished docurnenl). In the case ofa  published document or a government report, providingcopiesof Lhe cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

of Gage Records (use Affachmenl A) 

U Regional Regression Equations(use Allachmenf Bl  

Precipitalion/Runoll~Model (use Allachrnenl C) 

Other (speciry; allach backup cornpufalions a n d  supporling dola) 

.. 
Hydrologic Analysis Form Form 3 Page 3 of 7 





ATTACHMENT 8: REGIONALREGRtSSlON E W A T I O N S  

Bibliographifal Reference: 

NA 

I (Allach a copy of lillepage, b b l e  ofconlenls, andperlinenipages including rquniions.) 

I 2. Gaged or ungaged stream: 

3. Hydrologic regionk): 
Attach backup map. 

4. Provide parameters,  values, and source o fda ta  used to define parameters. 

I FIS: Revi-A: 

. . . . . . . . . . . . . . . . . . . . . . . . .  15. Urbanized conditionscalculations 0 Yes No YB No 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is the watershed controlled? 0 Yes No Y e s  No 

Comparison withother analyses ........................... Yes No 0 *is NO 

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

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

Comments  

Attach computation and supporting maps, delineating the watershed boundary and d ra inage  area divi i -3 .  

Hydrologic Analysis i o r m  Form ? Page 5 of 7 



ARACHMENTC: PRfOPITATIOHIRUNOFF MODEL 

PIS: Revised 
. Method or model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Version: 
Date: ............................................... CJZ AU 4 t 3 f i  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Source of rainfall depth: .. NOAA ATLAS 2 
Source ofrainfall distribution: S(Y3 T V P E  3 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. Rainfall duration: ....................................... 2 4  b u k ~  

. Areal adjustment to precipitation (%): . . . . . . . . . . . . . . . . . . . . .  Mdp hYd20 40 - 
Hydrograph devclopmenl method: . . . . . . . . . . . . . . . . . . . . . . . .  . 3-ARAP H 
Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LSREE~- AMK 

Source ofsoils information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of land use information ' T w n  

ScS 
pi' k/ /c~ai&l i -~  . . . . . . . . . . . . . . . . . . . . . . . .  

. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  j \ j ~ i ? t + ~  b€PW 
. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Reservoir routing: .. q Yes No O Y e s  No 

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

If yes, explain how baseflow was determined: 

1. Snowmeltconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q NO Yes €3 No C 
2. Model calibration: ......................................... 0 Yes q No @ Y e s  O N o  1 

If yes, explain howealibralion was performed C o  r nk t~d  d ,kc& vSor * r e  l!~,,,%afpJ 

I>ASCUA~.GE V.T D R P - I ~ ~ ~  AFA - ~ u v u e s  a d  

p,,/?cr / l~ ,parcd  b u  i ~ r  FioJ C b d r o  I D/;fnL+ /%ri;+ + Cou dy 
3. Future land usecondition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs NO 

If yes, explain why I 

NOTE: FEMA policy is to base floodingon exisling conditions 
Ifdata is not available, indicale by NIA. 

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

Hydrologic Analylir Form Form 3 Page 6 of 7 



ATTACHMENT D: CONFIDLNCE LIMITS EVALUATlON 

- 
ream FLD M/  ~ z c o ~ / ~ ~  

I Select one location for Confidence I,imils Evalualion (describe locolion): 

I Discharges for selected location: 

Exceedance Probabili ty FIS 

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

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

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

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

Revised 

c is  

- cfs 

c is  

crs 

1% (100-year) Flood Confidence Intervals 

90% C o d ~ d e n c e  Interval: 5% limit cfs 

95% limit cfs 

d 50% Confidence Interval: 25% limit c i s  

75% limit c f s  

If Lhe value of ihe  100-year frequency flood in t h e  
FIS is  beyond the  50% conlidence inlervdl b u t  
within the  90% confidence interval,  does the 100-year 
water  surface elevation change by 1.0 foot or more? Yes IJ N o  

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

trach Confidence Limits Analysis a 
Hydroloqi( Analyrlr Form Form 3 Page 7 of 7 



- 
Comnlunity Name: & I  nwro/>m+d Mar~i-aoa C D J A - ~  / i adn  3$ LU~;kcp%lurc+ 

4 

n c d i n g % u r c e :  M k ~ ; / ' & ~ / l / ~ m  
(Otlpfurmfur 6ochflaodlng rourcr) 

Ss  WAA X / B M ~ Y  (44 
Project Nametldentifier: 'A/I i~ke:.r br*m /38Yls F C C  9./-73 

1. REACH TO BE REVISfD 

I)ownstrearn limit: S k ~ k L r ,  0, 6 0 0  c 547 was I, c~n4l-d 
Upstrcdm limit: .% at, A 5? 5 4 ~  

2.LFFECTlVE FIS 

I [X[ Ncts tudicd 1 
I Studied by approximate methods  I 

1)ownslream limit  o f s tudy  

Upst ream l imi lo f s tudy  

Studied by delailed methods 

Downstream limit  of s tudy  

Upstream IimiLofstudy 

a Floodway dcl ineatxl  

Downstream limil  olFloodway I 
Upstream IimiloF'Floodway 

3. HYDRAUUCANALYYS 

Why is thc  hydraulic analysis difrerent from t h a t  uscd Lo develop the FIRM. (Check a l l  lhol allply) 

@3 Not sludied in FIS 

Improved hydrologic daWana lys i s .  Explain:  h-!? d G) /OG 1 0 ::.-, qis roc+pd L,, ,XCT 
I F: 

~-ka- td~rd imd by ~ % e  - t -  Li~&/1i4 0.i 

/ A u . ~ I ' L c x ~  Cosn-Cy 
improved hydraulicanalysis.  Explain: 

Flood control structure.  Explain: 

& Other .  Expldin: 

I 
:EMA F o r m a l - 8 9 C A U G 9 3  Riverine Hydraulic A n a l y r ~ r  form Form4 Page 1 of 6 



3,RIVERIHE HYDUUUC ANALYSIS FORM 
Modeb Submitted 

Pull input and output l ist ings along with filcu on diskcttc fifauailable) tor each o r t h e  models listed below and 
summary ol thc  sourcc o r i n p u t  parameters  used in  the models must be provided. T h e  s u m m a r y  must include a 
con1pIeLe description of a n y  changes made rrom model to model (e.g. duplicale elfecliue model lo correckd effec~ioe 
mo&l). Only the Duplicate Effective and thc  Revised o r  Post-Project Condit ions models must  be submitted. See 
instructionsror directionson when other models may be required. Only t h e  100-year  flood profile is required for 
SF l lAs  witha Zone A designation.  For a r e a s  which do not have detailed flooding, a hydraulic model is not 
required; however HFE's m a y  no tbe  added to t h e  revised PIKM. 

a Duplicate Effective Model Na tu ra l  Floodway 

Copies orthe hydraulic ana lys i s  used in t h e  effective FIS, referred to as t h e  
cffcctive models (10.. 50-. loo-, a n d  500-year mulli-pro/ile runs  and t h e  
lloodway run) must be obtained and lhen  reproduced on t h e  requestor's 
equipment to produce t h e  duplicate effective model. 'This is required to 
assure  tha t  the erective model input d a k  h a s  been transferred correctly to 
the requeslor's equipment  a n d  to a s s u r e  t h a t  the  revised d a t a  will be 
in tegra ted  into the  effective da ta  to provide a cont inuous  FIS model  
upstream and d o w n s h e a m  of the  revised reach. 

Corrected Effective Sfode1 N a t u r a l  Floodway 

The  corrected effective model is the model tha t  corrects any errors t h a t  0 
occur in theduolieate effective model. adds  a n y  additional cross sections to 
the duolicate effective model, or  incorporates more detailed topographic 
information than that  used in the currently effective model. 'Phe correcled 
effective model must reflect any man-made physical changes since t h c  
date  of the effective model. An error could be a lechnica; error in t h e  
modcling proccdurcs, o r  a n y  construction in the floodplain tha t  occurred 
prior lo the date  of the e lkc l ive  model bu t  was no1 incorporaled i n b  t h e  
effective modcl. 

N a t u r a l  Floodway 0 Existing or  I 're-Projec~ Conditions Model 0 
T h e  d u ~ l i c a t c  cfrectivc o r  corrected model i s  modified Lo produce t h c  
exisl ine or  pre-proicct conditions model to reflect any modificalions t h a t  
have occurred within t h e  floodplain since the date  of the  effective model b u ~  
prior lo the construction of t h e  project for which t h e  revision i s  b e i n g  
requesled. If nu modification h a s  occurred since ihe dale or  the elfcctive 
model, thon th is  model would be identical to t h e  corrected cffeclive o r  
duplicate effective modal. 

0 l b v i r d  or  I'ost-l>rojecl Conditions Model N a t u r a l  Floodway 

The  existine o r  pre-project  conditions model (or duplicate e[feciiue o r  
correcfed eflecfiue model, as appropriate) is revised lo reflect revised or post- 
project condilions. This  model must incorporate any physical changes Lu 
the  floodplain since the effective model was produced a s  well a s  the e r e c t s  
of the project. When t h e  request  is Tor proposed project this model should 
reflect proposed conditions. 

Other: Please a t t a c h  a s h e e t  desc r ib ing  a l l  o t h e r  models o r  Na tu ra l  Ploodway 
calculations submitted. I3 es a 

to fm4  Page 2 ot 6 



4. MODEL PARAMETERS (from modelusedcorevise 100.vear watersurfa'e elevation) 

Upstream Limit Downstream Limit  

. . . . . . . . . . . . . . . . . . . . . .  
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (4023 4 4 6  

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

Attach diagram showing changes in 100-year discharge 

2. Explain how thc  s tar t i  water surface elevalions were determined S-~-t\d~k !ddkr 
,<-U&UC e e 

pfj &,I c&* 

Irfriction loss coerCIcients a re  different anywhere along the re\,ised reach from those used to develop  he FIItM, 
give location, value used in the effective PIS, and revised valucs and a n  explanation as lo how thc revised valucs 
were dctermincd. 

Explain: 

I 4.  Describe how Lhc cross section geomelry d a k  were determined (e.g.,/icldsuruey, iopographic mup, /aI:en from 
previous sludy) and list cross sections t h a t  werc added. I 

Rfverlne Hydraulic Analyrl, Fotm f 0 l m 4  Page 3 of 6 
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4. MODEL P A R A M E T E R S  (Cont'd) 

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

4 1 f I p r i ~ f  I >G J f l ( . f l  s(,r rp. A J ~ D , . I ~  J/od t ,2/.2 . 

1d~)r k VY\aac. 

5. RESULTS (from modelusedto revise 100.year wafer surfaceelevationr) - 
1. Do the resulls indicate: 

a .  W a k r  surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  Yes a No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 59 No 

c. Critical depth? ........................................... ; . . . . . . . . . . . . . . . . . . . . .  @ Yes !io 

d. Other unique s i tua t ions  . . . . . . . . . . . . . . . . . . . .  ., . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Y e s E N o  
(TF yes, Speri i l  P t o & k  Kqar?  s fhxci.&) 

l fycs  Loany o l t h c  above,  uttach a n  cxplanalion that  discusses the situation ilnd how it is prcscnlcd on tho 
profiles, k b l c s ,  and maps. 

2. What  is thc maximum change in encrgy gradient between cioss-sections? . . . . . . .  a ,  42 FT 

Specify loeiition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ~ 5 3  4 
3. What  is the d i s u n c e  between the  cross-sections i n  2 above? . . . . . . . . . . . . . . . . . . . .  5* 

Specify loealion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s - s . ~ *  
4. What is the maximum dislancc bctwcen cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  659 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /.99c; g27 2 
5. Floodway delermination 

a.Whatis  the maximum surcharge allowed by the community or  Slate? ......... / foot 

. . . . . . . . . . . . . . . . . .  b. What  is the  maximum surcharge for t h e  revised conditions? A P  fool 

Specify location . . . . . . . . . . . . . . . . . . .  ... .... . . . . . . . . . . . .  ,6% ?.IS, Z@ &. 
/ 

c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &,s IPS 

Speqify lofation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &.a_*7. 6.- 2-52 

Explain: 

d. Arc there any negeativc s\rrchargc va luesa t  any cross-section Ycs No 
I f  yes, the floodway may need to widen.. If it is not widened, please explain and indicate the maximum ncgative 
surcharge T h e  mm.x(mum n e g a t i v e  r u t c h a r g e  1. pj ft a t  sect,on 

:;;;::eo:,:;i;t;ta;~;;;a;;T;C~n;hht inwaaws V ~ ~ O C  F. ty a n d  lowers I h ( ,  t h e  water  



1-100.vcar (natural) water Surface Llrvation 2.lnwoachment (floodway) Water Surfact Elevation 3-Surchsrpe Value 

Include dl1 Llorr se<tiollr in the n~odels between 1ie.m polnlr. Any Interpolated values should be indicated In parsnthasas. J 
Sheet / of / Pdge b 0 1 b  



5. RESULTS (Conf'dJ 

I 1 
I 

I ti. 
IS the discharge value used l o  determine the floodway anywhere dineren1 f rom t h a t  used to  determine the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  natura l  100-year flood elevations? Yes NO 7 
I I f  Yes, exp la in :  I 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year water  surface elevalions incrcasc a t  any localion? 0 Yes N o  I 
Ifyes,  please a t tach a l i s l o f l h e  locations where the increases occur, state whether or  n o t  the  increases are  located 
on the requestor's properly, and provide a n  explanation o f the reason Tor the increases. 

NA- d 2 ~  HodJ 

I Please attach a compleled comparison table ent i l led:  Wate r  Surface Elevation Check (See page 6 )  I 
1 

6. REVISED FIhlrVFBFM AND FLOOD PROFILES 

I 1 
A The revised water surface elevalions l i e  in to  those computed by the effective F l S  Moa'cI110-, 50-, 100.. and500- 

year), downsl ream or  the project a t  cross-seclion N A  within feetdnd upstream o f t h e  

projecl a1 cross sect ion w i t h i n  feet. 

I 'The revised floodway elevations Lie i n t o  those computed by the erective F IS  model, dowstream o f the  p r o j e c l a t  

cross section AH wi th in  ree l  and upslream of the project a t  cross section 

w i th in  //A feel. 

C. At tach prol i les,  a t  the same vertical and horizontal scalc as the proliles i n  the effective I'1S report, showing 
stream bed and  prof i lcs o f a l l  floods studied (wi thout  encroachment). Also, label a l l  cross sections, road crossings 
(including l o w  chord and Lop-oT.road dab) ,  culverts, Lr ibukr ies,  corporate limits, and s ludy l imi ts .  l r c h a n n c l  

distance has changed, the s lat ioning should be revised lo r  a l l  profile sheets. 

I I). A t b c h  a Floodway I ) a h  Table showing data for each cross section l istcd in i h e  published l.'loodway I ) a h  Table  i n  

the I2IS rcpor l .  

I I'va>c.ccd to l l i ve r inc  /Coastal Mapping Form I 
-- - 

Rdver~ne Hydraull< Ana l y l l c  Form Farm 4 Page 5 at 6 



a Wickenburg ADMS FCO 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l . C  

This watercourse islocated in a mountainous area. It is common for this 
watercourse to flow in subcritical, supercritical, and transitional flow 
regimes. The subcritical profile has been used to delineate the 100 year 
floodplain and prepare maps, tables, etc. 



FLDODVAY DATA, WASH AH3 
PROFILE NO. 2 

. . . - - . - FLKOWAY - - - - - - -  WATER SURFACE ELEVATlCU 

STATION WIDTH SECTICU WEAN WITH W I T H W T  DIFFERENCE 
AREA VELOCITY FLOCOVAY FL(YDUAV 

656. 
378. 
210. 
273. 
311. 
140. 
137. 
233. 
162. 
164. 
103. 
123. 
143. 
101. 
126. 
Ill. 
118. 
97. 

121. 
140.' 
211. 
122. 
73. 

158. 
199; 
142. 
143. 
314. 
188. 
164. 
97. 
70. 

103. 
115. 
105. 
78. 
57. 
79. 
64. 
66. 

134. 
87. 



PROFILE NO. 2 

. . . . . - - F L M O W Y  - - - - - - -  WATER SURFACE ELEVATICU 

STATION WIDTH S E C T l f f l  HEAN U l T H  WITHOUT DIFFERENCE 

AREA VELOCITY FLOCOWAY FLOPWAY 



PROFILE NO. 2 

PAGE 165 

......- ~ ~ m u y  - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH S E C T l W  WEAN WITH WlTHaJT DIFFERENCE 
AREA VELOCITY FLOOOUAY F L W V A Y  

271. 
235. 
281. 
543. 
235. 
507. 
297. 
517. 
257. 
550. 
200. 
438. 
232. 
167. 
204. 
in. 
198. 
165. 
202. 
189. 
235. 
165. 
260. 
187. 
183. 
324. 
191. 
220. 
186. 
205. 
197. 
228. 
210. 
256. 
225. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY ( O N B .  Burden No. 3067.01a8 1 FcM* USE ONLY '1 
BRIDGUCULVERT FORM Eroircs luly 31.  1994 I 

P U B L I C  B U R D E N  DISCLOSURE NO'I'ICE 
- 

I'ublic r e v r t i n g  burden Tor this form is es t imated Lo average 2 hours per response. The burden estimate includes ;).c 
; i x e  Tor rcvicwing instructions, searching exis t ing data  sources. gather ing and m ~ i n ~ i n i n g  the needcd d a t a ,  end  
compleiing and reviewing the form. Send comments  reqarding the accuracy o i l h c  burden eslimate and s n y  suggestions 
for reducing this burden, to: Information Collections ManagemenL, Federal Emergency ManagemenL Agency, 500 C 
S t ree t .  S.W.. Washington. DC 20472; a n d  Lo Lhe Ofice of Management and Budget, pdperwork lleduction Project (3067. 

I0 ! .18) , .~ssh ing ton ,  6C 20503. 

Csmmunity  Name: ~ ~ i n c ~ r p o r a f e d  %rlcopa Coclntv / G H ~  of kl/clCenburcl 
1 

Flooding Source: W&'hs! & 1 
r/mm SUU W&U / ~ ~ L ' Y c ~ Y  (+3) 

P-oject Namefldentifier C ~ P ~ U ~ C I  ADMS FCD 87-79 
1. IDENTlHfR 

I .  Ndme ofroadway. railrodd, elc.: 

3. lacation oibridgdculvert  a long flooding source (in terms o t s t ream distance o r  cross-scciion identifier): 

~ & . C , o q  &/07 -/a G4a410r7 L. / /g  
3. This revision reflec?s (check one oflhe following): 

New bridgdculvert not modeled in the  FIS 

0 Modified bridgdculvert previously modeled in the FIS 

0 New analysis oTbridge/culvert previously modeled in thc PIS 

(Explain why new a ~ l y s i s  was performed) 

2. BACKGROUND 

( I Provide the rollowing infornrstion a b u t  the slructure: I 
I '  Dimension. material, and shapc  (e.g. two 10 x 5 ieet reinforced concrete box culvert; three 30-TWL span bridge 

with 2 rows oftwo 3- ~ o ~ l , d i a m e L e r c i r c u ~ a r  piers: 40-fwt wide ogee shape spill\vay) 7? fe 1 0 ~ 8  e;i,&dl 
2. Entrance geometry orculvercltype ofbr idge opening (e.g. 30" -  75'  wing walls wiLh square !opedge, sloping 

embankmenls and vertical a b u ~ m e n l s l  3&'-70O WC 11s WI-% S4u0-4~3 404 

L 
3. Ilydraulic model used to analyze the s t ruc tu re  (e.2.. IIKC.? wilh special bridge routine, WSPHO. I IYR) 

UEC- 2 w ; f h  S~ec;a ( r u / v e r t  ~ o ~ c + &  

I ICdifTerent !han hydraulic analysis Cor the  floodingsource. justify why the hydraulic analysis used for the  
flooding source could not analyze the strucLure(s). ( A l l a h  ju.sli/icalion) 

Yore: If a n y  i tems d o  not  a p p l y  t o s u b m i t t e d  h y d r a u l i c  analysis.  ind ica te  b y  X l A  
O n e  fo rm p e r  n r w l r e v i s e d  br idge 'culver t  



S k e k h  Lhe downslream lace olthe slruclure b g e t h e r  with Lhe road profile. Show,  a t  a minimum,  thc maximum low 
- 

chord e levat ion ,  invert  elevation, minimum Lop orroad elevation,  and inelTcclivc flow widLhs. 

/ ad  Chord 

C u l ~ ~ r f  lnverf E / ~ v .  
5 ~ ' c .  OF darreis:  

Skdcrh the upstream face ufthc s3ucture Logelher with f i e  road profile. Show, a t  a minimum, thc maximum low 
chord elevation,  invert clevalion, and minimum Lop o l r w d  elevation. -a 

i'ip-or. Gepfh OF Gdherrf ,A ~ ~ / , ~ ~ f , ~  Src Cross 5cc1,oo L + lo I L B 



3. W A L Y s a  (Cont'd) 

, k h  the v i e w  o ( ~ h e  slructure(s) Show, at a minimum. Lhe skew angle, cross-section !@cations, d i s b n c e s  

tween  sections, and length oCstrucLure (s). 1 

4--- now 

% . A =  d . 0 ~ 4  
sf4 B= 6 .  (07 

i LI (20 fi 
Q dl U a Lz 6 0  6.  

& 4 $ L3 E S  f+. 
47 6 \n - 

Anach plan5 of  the structure (s) certified by a registered Proferiional Engineer. 

Culvcrt l c n g h  or bridgc width (n) 0 -- 
Calculated culvervbridge area ( I t r )  

by Lhe hydraulic model, ifapplicdble 2$w 

'rocdl culverVtridge area (h?) 2,% 

A 



Eleva l ions  Above Which Flow is Erec t ive  Tor Overbdnks  1 
Righl  Ove rbank  

Ups t r eam rice 

Downstream race 

Min imum TopolRoad Elevation I 
Iah O v e r b a n k  Right Overbank  

Ups l r eam face 

Downstream race 

100-Year Elevations WaLer %.dace 
Eleva t i o c s  

Energy G r a d i e n t  
U!cvalions 

Ups t r eam lace 

Downstream race 

' h c  max imum deplh of 

Discharqe Low Flow P re s su re  Flow Weir Flow T o h l  F low 
i m o u n l  o r  flow 

througtdover 

&P -.y - 
Lhe s ~ r u c t u r e  (s) ( c ~ s )  

flow over  the  roddwaylrailroad (R.) ..................................... I 
.................................. Veir len@h(R. )  ................... .. -+------, 

• 

Too Wid th s  
Floodplain 

Ups t r eam face 3 ( .  7 
Downstream lace 3\.7 

Too  Widths  

Effxt ive and  
Ineffective Flow Erec t ive  Flow 

Ups t r eam race 3(, 7 

Downs:ream race ' f(,7 

8nd$uCulrcn form 
J 

rot* 7 ? i ~ c  01  6 



3.ANALYI IS (Cont'd) 

r l a s s  b l l i c i e n k  1 
Entrance loss coeficienl ark> 
Manning's 'n" value assigned to the s t ructure(s)  O.D/ 6 
Friction loss coefiicient through s l ruc lu re  (s) 

- 

Other loss coeficienls (e.g.,bend - 
manhole, etc.) 

Tokl losscoefficienl - 
Weir coeficienl  5. 6 0  - 
Pier coeficient  

Conlraction loss coeficient 0 6 0  
6, s-0 Expansion loss coeficienl 

1. SLDIMLWT TRANSPORT CONSIDLRAI IONS . 
1. A. Is there a n y  indication from historical records  hat s e d i m e n ~  transport  [ inc luding scour a n d  drposition) can 

............................. f leet  the 100.year.wakr surface elevations? a Yes fl No 

n Based on the condi~ions(suchosgtomorph01ogy. vcgclalive covhrand developmenl o / l h e w a l e r t h e d a n d  s1rec.7 
bed, a n d  bank condilions),is there a poknl ia l  for debris and sediment v a n s p r t ( i n c 1 u d i n g  scour  a n d  
&ps i l ion )  to aKecl the 100.year w a k r  surface elevations andlor conveyance capacity th rough  the 

....................................................... bridgcJculver~? 0 Yes fl No 

.. If the answer lo either 1A or 1B is yes: ' 

A. Whar is the est imated sediment (h td  malrriol) load? 
cfs fa l lach gradalion curve) 

Explain method used lo es t imate  thc sediment t ranspor t  and thc  depth  o l x o u r  andlor  

deposition I'/A ' S e d , ' r n e r ,  j +ran= nof  c o n ~ t ' d e r c d  

rn aria) y . s / ~ ,  
/ 

B. Will sedimcnl accumulalc anywhcre through thc b r idgc~cu lvc r t ?Q Yes 0 S o  

Ifyes,explain the impact on the convcyancc capacity through the 

bridgdculvert? 

L 

5 . f IOODWAY ANALYSIS 

I 1 

I J 
8 r k f ~ V C u l r o n  form Form 7 Page 5 el 6 

e -  Expldin method ofbridgc encroachmcnL 

l f l o o d w ~ y  run1 MA 



S.nO0OWAY ANALYSIS (Contad) 

Comments (-plain any unusualsilrroliow): 

.- - 

Anzch analysis. 

3rmqeCulren Form Form 1 ?3qc i ot i 



W&gK 443: yMMm R 

?!ooding Source: @ --&~hhsff /R/~L/MY (*3) 

Project Namcfldentifier: ~ c k r ~ b u r c ~  ADMS FCO 89-77 

I - I .  Name ofroadway, railroad, ek . :  ~ ~ ~ ? N D ~ A / G ,  RS. &e 6d 
. l a a t i o n  oibr:dgdculvert along flooding source (in terms of s t r eam distance or cross-3cc:ion identifier): 

~+aC,do ~ 2 9 7 4 0  & J a / ~ o r l  6 - 3 4  
I. This  revision reflecb (check one offhe /o/louing): 

New bridgdculvert  no; modeled in the  FlS 

0 Xodified bridgdculvert previously modeled in  the FIS 

0 New analysis ofbridgdculvert  previously modeled in rhc PIS 

(Explain why new amlysis was performed) 

2. SACXGROUND 

Provide the Tollowing inrornralion a b u t  the structure: 

Dimension, material. and shape (e.g. two 10 x 5 feet reinforced concretc box cylvcrt; three 30-roo1 span bridge 
with 2 rows of two 3- rootdiameLer c i rcular  piers; 40-fwt  wide ogec shape spillway) - z G / e  /O X 5 4t 
r e / L & r ~ ~ d  ca~cr& box C U / \ / R ~ +  

Entrance geometry orculverWtype o r b  
ernbankmenb dnd vertical aburmenls)  

d q e  6 e ~ e I  
t lydraulic modcl uscd to analyze the  s t ruc tu re  (e.2.. IIEC-2 wifh speciul bridxr roulinr, WSPKO. I IYR) 

UEC-2 w ; f h  s~ecc2I ccl/\x?/f: r o u t ; l l ~ .  

Ifdifferent !han hydraulic analysis lor the  floodingsource, justify why the hydraulic analysis uscd Tor the 
flooding source could not dnalyze the structure(s).  (Alloch justi f icdion) 

Nore: I f  a n y  i t ems  d o  not a p p l y  t o s u b m i t t e d  h y d r a u l i c  analysis.  indicace by NIA 
One form p e r  newlrevised bridge 'culver t  



3.AHAL1SU 

S k e k h  t h e  downst ream face o f the  structure Logether with Lhc road prolile. Show, a t  d rninimum, the m a x i m u m  low 
cho rd  e leva t ion ,  inver t  elevalion, minimum Lop o l r o a d  elevation,  and  ineffcclive f l ow  widths.  

25903 

i9H Chord 

- 
@ ae'' 

lnverf  E/!V. - LC. OF Barre 1s: 3 
c2Ivcrf 5l.Z : / ( 7 ~ 5 -  

"b ss 
' P  C I* b f l r o x l  apfX o ~ ~ d , ' r n c , f  10 c u / * r i : ~  Set C d 5 5  5e:tt~lon # 

Ske'xh L+e uys:rc;rm faccufthc s3uc!ure b g e ~ e r  wiL+ C?e rczd profile. Sinow, a t  a rninimum, thc maximum low 
cho rd  e leva t ion ,  inver t  elevation, and minimum l o p o i r w d  e!evaL?'on. -----lo 

2590.3 
VIA. Zoud f1c.d 

7. Eari-CIS: 3 C u I ~ e r t  
I 

-"-/verT 5,zc: 
0 n ‘.ddd A ? ~ ~ M X .  Oe,afA 07 e c d h e n t  i n  C U / , ~ ~ + , ,  a* Se:: Cross C e ~ ~ r o n  L i+ d ,  3 4  

i I 
I r 2 g u C u l r r n  form fonm I Plgc  2 of  6 



A n a t h  plan5 of the rtructure ( 5 )  certified by a registered Profersional Engineer. 

Culvert Icngih or bridge width (h) 5 4  
I 

Calculabd culvcrt/%ridge area (k') 
by Lhe hydraulic rnoa'el, irapplicable /Sb 

'Total culverfiridge area (h') / 5d 

ErZp~<ulren form Form 7 Past 3 01 6 



. ~~. - 
E l e v a t i o n s  Above Which Plow is Effective Tor O v e r b a n k  1 

Ian Overhnk Right O v e r b d n k  

Ups t redm r ice  2-a 5- Z F 9 a  L? 
D o w n d r e d m  Tdce zS90.r 2 590, g 

Minimum Top of Road Elevation 

Ian O v e r b a n k  Kight O v e r b a n k  

U p s t r e a m  race 2590-3 - 
Downstream face zs90.3 2590.3 

I 0O.Year E!evdtions W d k r  %.dace Energy C r a d i e n t  
E!evat iocs E!cvations 

Ups t ream face 2570.62 z S 9 / 3 S  

Downstream face Z s S 6 . d ~  2 sf 9d-S 

Discharqe 

A m o u n t  olf low 
h w  Flow P:essure Flow Weir Flow T o k l  F low 

LhrougWover 
t h e  s t ruc ture  (s )  (cis) ( 7 9 2  / E  / 9 0 r  

'Thc m a x i m u m  depth  of 
flow over the  roadwaylrailroad (R.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A os 

W e i r  l eng th  (R.) ................... .. ................... 61 
Too Widths  

Floodplain 

U p s t r e a m  face - 4 . 3 0  41.47 
Downstream face m 3/, 7 /  

T o o  Widths 

Effective Flow 
Erect ive and 
Ineffective Flow 

U p s t r e a m  face 3(,7/ 
Downs:ream face ' 31.7 ( % 7 /  



3.ANALYSIS (Cant'd) 

l a s s  Coeilicienb 

Entrance loss coeficienl D .& 
Manning's 'n" value assigned lo the s l ruclure(s)  C? 0 t 5  

Friction loss coeficient lhrough s t ruc tu re  (s) 
- 

Other loss coeficienk (e g.. bend 

manhole, ek.)  - 
T o b l  loss coeilicienl 

Weir coeficienl  3.0 
Pier coeficient - - 
Conkaction losscoeilicient 0. b 
Expansion loss coeflicienl a 8 

I 
4. SEOIMIHT TRANSPORT COHSIDtR4710NS 

1. A. Is there any indication from historical records t h a t  sediment t ranspor t  ( including scour a n d  deposit ion) can 
............................. d e c t  the 100.year waler surface elevations? 0 Yes 0 N o  

8 8dsed on the conditions (such as  geornorphology. oegelalive cover a n d  developrntnl o/lhe w a l e r s h r d a n d  s l r e c , ~  
bcd,and bonk conditions), is there a potential Tor debris and sediment  t ranspor t l inc luding scour  a n d  
dcposirionl to arec t  the 100.yezr wa te r  surrace elevations a n a o r  conveyance capacity th rough  t h e  
bridgdculverd .................................................... 0 Yes 0 Y o  

.. If the answer to either l A  or 1B is yes: ' 

A. What is the est imated sed imen l lhcdrna~r r io l )  load? 
cfs (allach graabrion curve) 

Explain method uscd lo estimate Lhc sediment  t ranspor t  and thc depth of scour and lo r  

deposition hlA ' Scd. ' rner ,  + + r u n s  n o f  ~ o n < , ' d e r c  c~ 
1 

In aoa 1 vsls. 
/ 

I B. Will sediment accumulat t  snywhcrc  through thc  bridgc'culvcrt?O Y e s  Q S o  I 
I f  yes, explain thc impact on the convcyancc capacity through t h e  

bridgekulvert? 

I 
5 1 1 0 0 0 W A Y  ANALYSIS 

7 

Krpldin mcthod ofbridge cncroachmcnt 

! l loodw~y run) 



5. F L O O O W A Y  ANALYSIS (CMlt.4 

Commenls (explain any unusual silunlionr): 

1 J 
Attach  analysis. 

SrQdguCulren form b r n  1 h .9 -  6 or 6 



, Flooding Source: 

Prcjcct ~ a r n e 1 1 d e n t i f i e r : u l ~ k e n  b~ rci AbM5 FCD 89 - 77 

............ A. Revived ~ p ~ r u x i r n a l e  100-year floodplain boundaries (Zcne A) Ci Yes iXI No a N I A  
................ 13. Revised detailed 100- und 500.yenr floodplain bounderies Y cs a f io  0 NIA 

C. Kcvised 1 0 O . y ~ ~  noodway bt indar ies ................................. @ Yes No a N I A  
U. Location nnd slignrnenl ofal l  cross sections used in the revised 

hydraulic modcl wlth sLationingconlr01 indicated ....................... Yes No X I A  
.......................... a E. Slrearn ulignrnents, road anddum alignments @ YCY 0 No 0 N I A  

....................................... b'. CurrcntcornrnuniLy bounduries @ Yes NO NlA  
0. Efieclivc 100- and 5OO.yenr floodplain and 100-year floodway 

boundaries rrorn Lhe FIIlMAX3FM rcduccd or enlarged to the 
.................................... . waloo~~helupographie  work map 0 Yer a No N i A  

11. T-between the w a n d  revised 100-and500-year 
noodpiuinr and IOO.yemr floodway bundnrics .......................... Yos 0 Nu @ NIA 

I. 'The requcslur's properly boundaries and community essfmenk . . . . . . . . . .  0 Ycr N u  [BI NIA 
. . . . . . . . . . . . .  J. The sign& certifiswlion of a regisbred proressionill engineer @ Yes 0 No 0 N l A  

K. 1,ocaiion and tlescrlpLiono~relerencc rnnrks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yea ~ I J  NIA 
I,. VerLical dulutn (example: NCVU. NAVI)e(c.) .......................... E!I YOS NO NIA 
i v l  CoashI xonc designallons l i e  inlu adjaconlareds not being revised . . . . . . .  0 Yes a NU NIA 
N. I.waLiun and u l ign~nento la l l  coaslnl Lrnnseclv uxcd to revive Lllc 

coaahl unulyseu ..................................................... Yes 0 No Nth 

l rany or rho i lcnlv above are marked no or NlA, plessc cupluin:_No 7qne A ; 500- g09r , Of  

coos?'a/ zon,c revised o r  d e / , h ~ o / ~ d .  ~ e ~ , h e d  / o ~ - > e ~ r  </o6dPh 

f 1 e f&cC/ve Ha ssa y omPo R i d e r  /d~ IQ t'q . 
2. What ir Lhc Soorco and dote o t  Lhc updulfd ld&pphic inrorrnalion ( rrornple~f l topholo  m u l ~ . ~ ,  JU 1985: /idd 

survey, Muy 1979, beochpro/iius, Junr  1987, do.)? P h o t o  : Jq ,. 1991 E . Od rs90 CWJ, M o p s  I s?  I 
3. What is Lha sculc and contour intc?rvnl of the foilowingworkrnups? I 

a. ~~~wtlcetivc FIS un k n o w 9  scl~o un  knowq Contour inlcrvul 
b. Rcvixion R c ~ u ~ s ~  1 1' =. 200' xu10 , 4 ST Conlour inlcrvai 

NO'I'E: Rcvised topographic inlormation must bo of oq\!ul or groutar daluil. 

A .  A t h c h  an annotated I~Ii1.M and PRI'M a1 Lhc xalcorLhc ciTcctivc PIRM 2 n d  b4I1I'CI showing ~ h c  rcviacd IOO.ycur 
and 500-ycur fluodpluins and tho 100.ycur flwdwuy bougdorics und how they tic inro Lhosc shown on Lhc uKwLivc 
I''IKM und VH1"M downulrenrn and uprtrcurn oTLhe revision or adjuec~ll Lo Lliu nrcn urrevisic,n rorcuasl;ll rt\idiux. 

Allilch addilionul pugcr ifncedcd. 

F f M A  Sol" 81.890.AUG93 Rirerine,Cdaltal Ulpptng rorm l e l m 5  Paw 101 I 



I.MAPPlNG MANGES (Cont'dl . . 
\ 

F l d  Roundsriesand IW-year water  surface elevstions; 

H a a  lhe 100-year floodplain been e h i b d  or increased or the 100-yew water  s u  fdte elevation increased a l m y  
IacaWonon property oLher than the reques tahoccommuni~y ' s?  a Yes d N o  

Ifycs, please give the loenlion ofshift  or increase and an  explantttion for the increase. 

a .  ltavo the affected property owners been notifled of this  s h i h o r  Increase and the effect it will have on their 
property? ...................... .. ................................. Yes a No 

Ifyer, please attach letters from these property o w n e n  statingthey have no objections to Ule revised flood 
boundaries i f a  LOMR is being requested. 

b. What i s  the n~rmberof insurab le  structures that  will be impacted by this shiR or Increase? 

. Have ihe floodway boundariesshiEted or increased a t  any loeetloncompured. Lu lhooe ahown on lhe  effective 
PBYMor FIRM? ......................................................... a Yes E No 

. I f a  V- w n e  has been deslgnelcd, has  it  bean delineated tocxtcnd landward to ihe heel of thc primary frontal 
dune? Yes Na 

Irno, explain: 

rJ A ,."", .-" 

, Manual ordigikrl mapsubmission: 

Manual 

a Digikl 

I)iglldl map subniissions may be used ln updnledigihi  FIH.Us(DFIKMs). Iqor updaling UPIHMs. these 
nubmiasions m u s t h  coordinutcd wibh I'EMA Ileadquarterr ar far in advanec of~ubmisslon ar po$sible 

- I 
. RluerineXoarIa( Mavpinq form Form 5 Page 101 1 



2. I A R ~  nu U a M w r  

i .  Tho lill is: 0 Existing 0 Proopasrd $I N/A 1 
! Ijas fill beedwlll ba pland in the regulatory floodway? ............... .'. . . . . .  Yes ba No 

I f  yes, plorra w n * &  compleLed Riverine llydrrulic Andysb Form, I 
I. Has 1711 beedwill be placed in flpddway fringelamu befwecn l h r / f o c d ~ ~  

...................................... and l [ ) ( l - y e a r ~ & i n  bowrdaries)? a YM Pa No 

Ifyes, then complete A, 8,  C, and D below. I 
A. Are lill slopes for granular muteriala stoopor h a  onr vertical 

on one-md-one-hulfboriwnLal? ....................................... Yea 0 No 

Ifyes,justity steeper slopes I 
B. Is adequate erosion prokction provided for till slopes exposed to moving flood wwten?  slop^ txporrd 10 I 

Poun with ue[ocitits of up lo S/ec l  prratcond(&) during the 100-yearfid must. a~ a minimum, be 
protected by a cover ofgracr, vfncs, wttdt, or stmilor uegetation;tlopcs rrpcsed to flows with velocities 
greater than 5 fpa during !ha i[)o-ycer/2wd mwl, 61 a minimum, b e p r o ~ c ~ a d  by stow or rock riprap.) 

.......................... ..... ....... .. Yes a No 

If no, describe erosion p rok t ion  provided 

C, llaa ail fill placed in revised 100-year noodpluin beoncompacted to 95 percentofthe maximum denaity 
obtainmblr with the Standard Proctor Test Method or acceptable equivslent method? Ye. No I 

D. Cun structures conceivably be constructed on the Kll at any time in h e  future? U Y a  a NO I 
If yes, p w i d e c e r ~ c a t i o a  of fill eompacLion libm C. rbove) by h e  community's NFlP prmirolficixl, a 
registered protwlonal engineer, or un accredited s i b  engineer. I 

. Has Kll beentwill be placed in r V-wne? a Yor m No I 
If yea, is the fill proleclod from emcion by I flood control ctructurr w h  a* u revelmenl or 
seawall? yes 0 NO I 
If yes, athch the coastal structures form. 
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BBV PN 17676 CVL JN 1197-02 
WASH AH3 UNNAMED TRIBUTARY TO SOLS WASH 

J1 ICHECK IN0 NINV I O l R  STRT METRIC HVlYS Q 

J2 NPROF [PLOT PRFVS XSECV XSECH FN ALLDC IBW 

PT 2 4046 4046 
NC 0.055 .055 .035 .3 .1 
ET 9.1 

Star t ing WSEL determined using s lop-area  method. 
Flourate frm HEC-1 dl c a b i n e  o p r a t i o n  CAH96. 

X1 0.090 63 955 1015 0 
GR 2328.4 1.4 2328.4 19.1 2328.3 
GR 2328 90 2327.8 107.4 2327.6 
GR 2327.1 176.8 2326.9 194.2 2326.7 

2326.2 m 263.6 2326 281 2325.6 
324.4 352.2 2324 3 70 2323.9 

2323.8 441.1 2323.8 458.9 2323.7 
GR 2323.6 530 2323.6 547.7 2323.5 
GR 2323.4 618.8 2323.3 636.6 2323.3 
GR 2323.1 707.7 2323.1 725.5 2323.1 
GR 2322.7 797 2322.5 81 5 2322.3 
GR 2321.8 886.2 2321.6 933.4 2321.4 
GR 2320 975 2318 1000 2320 
GR 2328 1062 2329 1081 2330 

E l  9.1 
Section l i e s  i n  Sols Wash F lwdp la i n  and i s  extremely wide and f l a t .  

C h a m l  v i r t u a l l y  ude f i ned  except as a narrow s t r i p  w i t h a t  grouth. 

X I  0.187 68 979 1042.3 350 500 510 
GR 2331.3 3.3 2331.2 22.5 2331.1 41.8 2331 
GR 2331 W.8 2331 114.6 2331 132.5 2331 
GR 2331 186.1 233 1 204 2330.9 222.3 2330.0 
GR 2330.6 277.3 2330.4 295.7 2330.3 314 2330.2 
GR 2330 369 2329.8 387.6 2329.6 406.2 2329.4 
GR 2329 462 2328.8 480.6 2328.6 499.2 2328.4 
GR 2328 555 2327.9 573.9 2327.8 592.8 2327.8 
GR 2327.6 649.6 2327.5 648.5 2327.4 687.4 2327.3 
GR 2327.2 744.2 2327.1 763.1 2327 782 2327.1 
GR 2327.3 839.7 2327.4 858.9 2327.6 878.1 2327.7 

935.8 2328 955 2328 979 2327 
327.7 1042.3 2327.3 1062.7 e:;: 2327 1083 2327 

1142 2329 1164 2328.5 1184.5 2328 
GR 2330 1246.7 2331 1263.3 2332 1280 

WSEL FP 

2319.0 0 

CHNIM ITRACE 

0 15 
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ET 9.1 
Secondary channel on right begins a t  Section 0.455. Appears to be 
a viable conveyance. Floodplain shifted 40 f t  to rnstch topography. 

X1 0.392 46 965 1032 610 540 575 
GR 2342.8 635.3 2342.5 648.5 2342.3 661.8 2342 
CR 2340 710 2338.5 724.5 2337 739 2337 
GR 2337 780.1 2337 793.9 2337 807.6 2337 
GR 2337.2 848.3 2337.3 861.7 2337.5 875 2337.7 

@ ;;: 915 2338 931.7 2338 948.3 2338 
990 2336 1000 2337 1019 2337.5 

2338 1059.8 2338 1074.5 2338 1089.3 2338 
GR 2338.2 1131.6 2338.3 1145.3 2338.4 1159.1 2338.6 
GR 2338.8 1200.4 2338.9 1214.2 2339 1228 2340.7 
GR 2344 1271 
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ET 7.1 9.1 890 
Section 0.809 taken f r m  topographic map. Added for imroved 
representation of contraction betueen sections 0.751 and 0.860. 

X 1  0.809 7 970 1030 280 280 305 
GR 2364 865 2356 890 2352 970 2350 
GR 2356 1210 2364 1330 
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7.1 
oach t o  850 

74 
740 

758.3 
788.6 

828 
889.6 

949 
968.4 
PW 

1017.6 
1045.3 
1065.7 
1089.6 
1108.6 
1127.8 
1147.4 

9.1 
for  small 

980 
2379.2 

2375 
2373.4 

2374 
2373 

2371.6 
2369.8 
2367.5 
2368.6 
2370.1 
2371.5 
2373.2 
2375.2 
2377.1 
2378.9 

Le f t  bank 
1029 

743.7 
762 

792.4 
841 

91.5  
952.9 
972.3 

995 
1021.4 
1049.4 
1073.8 
1093.4 
1112.4 
1131.7 
1151.3 

tr ibutary. 
A25 

2376.3 
2374.6 

2373 
2373.9 
2372.7 
2371.3 
2369.4 

2367 
2369 

2370.4 
2371.8 
2375.6 
2375.6 
2377.4 
2379.3 



Encroach t o  1140 for upstrean contraction. 
Floodplain mapped t o  USEL. 

1.396 70 952 1011.3 335 
2388 820 2387.5 824 2387 

2385.5 840 2385 844 2W.5 
2383.2 859.6 2532.8 863.4 2W.4  
2381.2 878.6 2330.8 W . 4  2 W . 4  
2379.3 898.3 2379 W2.5 2378.7 
2377.7 919.2 2377.3 923.3 2377 

2376 940 2375.6 948 2375.4 
2375 984.9 2375 989 237A .7 

2374.5 1003.8 2375 1007.5 2375.5 
2376.7 1031 2377 1039 2377.3 
2378.1 1083.9 2378.3 1095.7 2378.5 
2379.1 1138.9 2379.4 1150.6 2379.4 

2380 1178 2381 1182.2 2382 
2385 1199 2366 1203.2 2387 

PT 2 2741 2741 
ET 7.1 9.1 804 

Flowrate upstrean o f  r i gh t  bank t r ibu ta ry  fran HEC-1 operation CAH86. 

@::: 35 978 
1020 425 575 545 

804 2388 831 2386.7 841.3 2365.3 
884 2363.6 895 2383.4 917 2383.3 

GR 2383 950 2382.7 959.3 2386.3 968.7 2382 
GR 2381 1000 2381 1010 2382 1020 2W.3  
GR 2383 1055 2363.3 1075.8 23J33.5 1096.5 2383.6 
GR 2384 1138 2386 1159 2588 1180 m . a  
GR 2390 1240 2391.5 1270 2392 1280 2392 

PAGE 7 

928 1039.18 



PACE 8 

1109.00 

m.1 
802.5 
832.9 
863 
893 
923 

952.1 
982.5 
1010 

1054.6 
1109.2 
1147.5 
1179.4 

1191.00 
.055 

825.0 
855.0 
885.0 
915.0 
945.7 
974.3 
1006.7 
1038.0 
1068.3 
1098.9 
1128.6 
1158.1 
1185.5 
1214.5 
1244.4 
1277.5 
1312.0 

1101.69 

787.8 
810.1 
832.3 
854.3 
876.5 
898.7 
921 

950.8 
971.7 
995 
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9.1 
?d 10 f t  t o  match topoar 

975 1020 
2423 287.8 

2419.8 351.7 
2419.2 393.3 
2418.8 434.2 
2418.4 474.6 

2418 515 
2416.8 592.5 
2415.8 655.5 
2415.4 696.9 

2415 746 
2414.7 818.3 

2413 8MI 
2412 935.7 
2409 1000 
2420 1040 

aphic map. 
490 

2422 
2419.7 
2419.1 
2418.7 
2418.3 
2417.8 
2416.5 
2415.7 
2415.3 

2415 
2414.3 

2412 
2412 
2410 

2426.7 
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7.1 
roach t o  920 

83 
510 

548.9 
596.4 
637.6 
695.1 
743.3 
781.4 

830 
878 

933.4 
974 

1014 
1065.2 

1125 
1208.3 

1277 
1317 

9.1 
for mll left bank t 

974 1022 
2451.6 517.8 
2449.3 556.7 
2447.3 604.7 

2446 654 
2444.7 703.3 
2443.3 750.9 

2442 789 
2442.8 8UI 
2442.7 a94 
2441.4 941.2 

2438 980 
2439 1022 

2440.9 1078.6 
2442.2 1141.7 

2443 1225 
2445.1 1285 

2448 1325 
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1238.7 
1273 
1303 

1336.1 

1022.96 

369.7 
440.1 
485.5 
530.9 

m12 
690 

777.5 
865 
945 

1000 
1051 
1100 

1156.9 

1022.00 

397.1 
443.6 

490 
543.3 
613.2 
683.3 
755.7 
835.1 
912.5 

965 
1011 

1053.3 
1110 
1160 

1209.5 

1059.74 

967.6 
990 

1014.5 
1040 

1064.4 
1086.7 

1110 
1132.9 
1160.3 
1206.2 
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2475.5 1196.3 2475.6 1199.7 0 2475.8 

7.1 9.1 
Encroach t o  1120 for  small r ight  bank tributary. 

X1 3.665 57 975 1022 395 
OR 2478 815 2477.7 823.3 24V.3 
G R  2476 860 2475.8 868 2475.5 
GR 2474.6 W0.3 2474.1 W8.6 2473.7 
GR 2472.4 941.7 2472 950 2471.7 
GR 2470.5 982.5 2470 WO 2469 
GR 2472.3 1031.3 2472.7 1040.7 2173 
GR 2473.8 1076.3 2474 1085 2474.2 
GR 2474.8 1117 2475 1125 2471.8 
GR 2474.2 1193 2474 1210 2174 
GR 2474 1280 2474.1 1288.8 2471.3 
GR 2474.8 1332.5 2475 1350 2475.3 
GR 2476 1382 2477.3 1391.3 

7.1 9.1 
:roach to 1230 for small r ight  bank 

84 972 1025 
860.3 2484 872 
926.3 2477.3 937.7 

990 2474 1000 
1048 2476.8 1059.5 

1106.3 2477 1118 
1165 2478 1168 

1210.3 2478.7 1222.9 
1272 2478.7 1284 

tributary. 

525 
2480 
2477 
2475 
24TI 
2477 

2478.1 
2478.9 
2478.6 
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1344 
1406.3 
1471.9 

1535 
1597.5 
1659.3 

t n o  
1784.2 
1848.3 

E l  9.1 
FLOW regime shif t  f r m  cr 
to exceed 1.40. 

XI 3.862 79 973.3 
GR 2488 740 2487.4 
GR 2k85.1 m . 9  2484.6 
GR 2480 829 2479.8 
GR 2478.8 881 2478.6 
GR 2478 938 2478 
GR 2476 PW 2475 
OR 2481 1039 2482 
GR 2485 1100 2485 
CR 2484.6 1183.2 2484.4 
CR 2483.7 1252.1 2483.6 
GR 2483 12% 2483.3 

2484 1341.7 2484 
483.8 1408.8 2483.5 9 24u 1455 2484.3 

GR 2485.4 1496.8 2485.7 
GR 2486.9 1538.6 2487.1 

subcritical causes KRATlO 

774.3 
819.3 

865 
921 

981.7 
1029 
i o n  

1165.9 
1243.6 
1286.4 

1325 
1400 
1445 

1488.4 
1530.2 

ET 7.1 9.1 
Encroach to 920 for small I 

X1 3.940 W 977.5 
GR 2492 660 2491.5 
CR 2489.5 710 2489 
GR 2487 7 a . 8  2486.5 
GR 2484.5 812.6 2484 
GR 2483.2 890.7 2483 
GR 2482 970 2481.5 
GR 2480.5 1009.5 2481 
GR 2482.8 1059 2483.2 
GR 2485 1113.8 2486 
GR 2488.3 1161.7 2488.5 
GR 2489.2 1215 2469.3 
GR 2490 1265 2489.8 
GR 2489 1319 2488.8 
GR 2488 1565 2488.2 
GR 2489 1415 2488.8 
GR 2488 ' 1462  2487.8 
GR 2487 1518.3 2487 

.a f t  bank 
1029 
670 
720 

771.1 
823 
910 

977.5 
1019 
1069 

1122.5 
1172.5 

1225 
1275.8 
1328.2 

1375 
1424.4 
1471.5 
1536.7 

tributary. 

400 
2491 

2488.5 
2486 

2483.8 
2482.5 

2481 
2481.5 
2483.6 

2487 
2488.7 
2489.5 
2489.6 
2488.6 
2488.4 
2488.6 
2487.5 

2487 
2469 
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929.43 1040.77 
Small right bank tributary affects charnel configuration. KRATIO 
is reasonable. 

4.000 90 981 1023.5 305 305 315 
2496 571 2495.8 581.1 2495.6 591.2 2495.3 

2494.9 621.6 2494.7 631.7 2494.4 641.8 2494.2 
2493.7 672.4 2493.4 682.9 2493.1 693.3 2492.9 
2492.3 724.6 2492 735 2491.2 745 2490.4 
2488.8 775 2488 785 2487.7 795.8 2487.3 
2486.7 828.3 2486.3 839.2 2486 850 2485.7 
2485 905 2484.8 91 5 2484.5 925 2484.3 

2483.7 954 2483.3 963 2483 972 2482.5 
2482 1000 2482 1012 2482.5 1023.5 2483 
2484 I DMl 2486 1072.5 2488 1085 2490 

2492.3 1115.3 2492.5 1125.5 2492.8 1135.8 2493 
2493 1166.5 2493 1176.8 2493 1187 2492.8 

2492.4 1218.8 2492.2 1229.4 2492 1240 2492 
2491.9 1300 2491.7 1320 2491.5 1340 2491.3 
2491 1390 2491.1 1400.3 2491.3 1410.6 2491.4 

2491.7 1441.4 2491.9 1451.7 2492 1462 2492.3 
2492.9 1491.3 2493.2 1501.1 2493.5 1510.8 2493.9 
2494.5 1540.2 2494.8 1549.9 2495.1 1559.7 2495.4 

ET 7.1 9.1 
Encroach to 800 for snmll left bnk tributary. 

XI  4.127 91 979 1030 470 
GR 2512 515 2508 526.7 2504 
GR 2498.7 5 74 2498 586 2497.3 
GR 2495.6 633.1 2495.1 644.3 2494.7 
GR 2493.4 688.9 2493 700 2492.5 
CR 2491 750 2491.3 759.7 2491.7 
GR 2491 822.5 2490 835 2490 
GR 2490.7 900 2490.7 920 2490.3 

W6 2489 979 2488.5 
1020 2489 1030 2489.3 

2490 1079 2490.5 1090.5 2491 

M a w  to YSEL. 
435 

538.3 
598 

655.4 
714 

769.3 
857.5 
930 

989.5 
1042.3 
1102 



PAGE 18 

1180 
1248 
1311 

1372.7 
1433.6 
1515.7 
1585.7 
1645.2 

1071.18 

756.8 
788.9 

815 
852 
WP 

937.9 
965 
9W 

1030.9 
1080 

1105.7 
1132.3 

1159 
1197.3 
1241.1 
1274.3 
1302.1 

1037.68 

622.5 
663.1 
703.9 

745 
801.8 
851.6 
903.5 

943 
983.3 

1027.3 
1064 

1100.7 
1141.6 
1183.6 

1248 
1319.8 
1397.3 
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:ard used 
77 

603.0 
678.0 
760.0 
815.0 
840.0 
865.0 

t o  represent uell-defined secondary c h a m l .  
973 1030 570 4W 635 

2522.7 618.7 2521.3 631.3 2520.0 650.0 2519.5 664.0 
2519.0 692.3 2519.0 7W.7 2519.0 721.0 2518.5 740.5 
2517.3 m . 0  2516.7 790.0 2516.0 805.0 2515.5 810.0 
2514.5 820.0 2514.0 825.0 2513.3 830.0 2512.7 835.0 
2511.7 845.0 2511.3 850.0 2511.0 855.0 2511.5 860.0 
2512.5 870.5 2513.0 876.0 2513.1 880.9 2513.2 885.8 
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9 .1  
mroachmnt a-ars warranted a t  this section. 
due to natural expansion. 

51 986 1030 445 
640.0 2530.7 655.0 2529.3 
715.0 2525.0 730.0 2524.0 
800.0 2522.7 818.3 2522.3 
886.7 2521.0 902.5 2520.7 
971.0 2518.0 986.0 2517.0 

1050.0 2518.0 1W5.0 2518.0 
1126.3 2518.5 1142.5 2518.8 
1207.5 2519.8 1223.8 2520.0 
1294.0 2521.6 1312.0 2522.0 
1382.5 2523.0 1400.0 2524.0 
1460.0 

KRATIO exceeds 
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810.75 1095.16 
Section taken f r m  topographic map t o  bet ter  represent contract ion 
tetueen Sections 4.956 and 5.041. Contraction conf i r red on 
aer ia l  photographs. 

X I  4.998 13 980 1025 220 220 220 
GR 2532 M 5  2528 690 2524 810 2522 
GR 2524 940 2520 980 2520 1000 2520 
GR 2524 1105 2528 1145 2532 1215 

ET 9.1 
Sudden widening and f la t ten ing  o f  channel cross section for 500 ft. 

Upstream and doms t rem reaches very narrou. KRATIO reasonable. 
X1 5.041 63 982.7 1018.1 210 225 230 
GR 2540.0 445.0 2539.1 461.3 2537.9 472.8 2537.2 
GR 2535.4 518.6 2534.8 536.8 2534.1 547.3 2533.4 
GR 2531.8 599.4 2531.2 606.6 2530.6 627.3 2529.9 
GR 2528.8 671.3 2528.2 682.3 2527.9 693.2 2525.1 
GR 2523.3 742.6 2523.2 748.6 2523.1 751.2 2523.1 
GR 2523.7 781.4 2524.0 7W.1 2525.1 804.6 2525.5 
GR 2524.5 844.0 2523.7 858.7 2523.2 871.9 2522.3 
GR 2522.1 897.3 2522.8 W8.4 2523.3 917.0 2524.0 
GR 2524.0 955.4 2523.4 968.0 2522.4 982.7 2522.0 
GR 2521.4 1000.0 2521.5 1004.3 2522.0 10W.4 2521.9 
GR 2524.4 1051.6 2524.8 1 W . 4  2525.7 1079.4 2526.2 

E l  7.1 9.1 
Encroach t o  850 for  small l e f t  bank t r  

X1 5.272 83 982 1020 
GR 2544.0 740.0 2543.5 745.0 
GR 2541.5 765.0 2541.0 770.0 
GR 2537.3 7W.0 2536.0 795.0 

814.3 2535.5 819.5 
,536.5 810.0 2536.8 845.0 

865.8 2536.0 871.0 
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E T  7.1 
Encroach to 820 

XI 5.343 45 
GR 2548.0 632.0 
GR 2540.0 695.0 
GR 2541.0 757.3 
GR 2546.0 822.0 
GR 2545.0 886.0 
GR 2541.8 948.0 
GR 2536.0 1010.0 
GR 2538.2 1071.0 
GR 2542.0 1130.0 

9.1 
for sml 

979 
2546.0 
2540.0 
2542.0 
2547.0 
2544.5 
2541 .O 
2537.0 
2538.6 
2544.0 

1 Left b n k  tributary. 
1010 330 

b43.5 2544.0 
707.0 2540.0 
T11.5 2543.0 
833.0 2546.5 
8W.O 2544.0 
960.0 2536.0 

1025.0 2537.0 
1085.0 2539.0 
1140.0 2545.3 

E T  

Floodplain shif 
XI 5.534 72 
GR 2558 900 
GR 2556.5 912.5 
GR 2555 925 
GR 2553.5 937.5 
GR 2552 950 
GR 2550.5 962.9 
GR 2548.8 9 n . 6  
GR 2547.5 992.5 
GR 2547.8 1011.3 
GR 2549 1022.2 
GR 2550.4 1033 
GR 2551.6 1042 

9.1 
ted 10 f t  

981.3 
2557.6 
2556.1 
2554.6 
2553.1 
2551.6 
2550.1 
2548.6 
2547.3 

2548 
2549.4 
2550.6 
2551.8 
2553.3 
2554.6 

2556 

to mtch topogephic mp. 
1016.8 525 
903.6 2557.4 
916.1 2555.9 
928.6 2554.4 
941.1 2552.9 
953.7 2551.4 
966.6 2549.9 
979.5 2548.4 
996.3 2547 

1015 2548.2 
1025.8 2549.7 
1034.8 2550.9 
1043.8 2552.1 
1054.6 2553.5 
1065.4 2554.9 

la80 
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Section becomes f l a t  and uide at sharp 90 degree turn. <RATIO w. 
5.620 65 988.8 1037.5 400 510 450 

2564.0 650.0 2563.8 662.8 2563.5 675.5 2563.3 
2562.8 712.8 2562.6 724.6 2562.4 755.4 2562.2 
2561.8 772.0 2561.6 784.0 2561.4 796.0 2561.2 
2560.8 834.0 2560.6 848.0 2560.4 842.0 2560.2 
2559.5 903.8 2559.0 917.5 2558.5 931.3 2558.0 
2557.6 950.8 2557.3 953.7 2557.1 956.6 2556.9 
2556.4 965.2 2556.2 968.1 2556.0 971 .O 2555.2 
2553.6 980.0 2552.8 983.0 2552.0 986.0 2551.6 
2550.8 W4.4 2550.4 997.2 2550.0 1000.0 2550.3 
2551.0 1010.0 2551.0 1013.0 2551.0 1016.0 2551.0 
2551.0 1025.0 2551.1 1028.1 2551.3 1031.3 2551.4 
2551.6 1040.6 2551.8 1043.8 2551.9 1046.9 2552.0 
2560.0 1155.0 2561.0 1168.8 2562.0 1182.5 2563.0 

NC 0.055 .055 .035 .4 .6 
E l  9.1 

In the uppr reaches of Wash AH3, variations i n  slope and cham1  
cross section are cannm, and warning messages pertaining to KRATIO 
valws higher than "normal" f r a q m t .  Only extreme variations w i l l  
be explained. 
Extremely t o r t w  chamel. CCHV and CEHV increased accordingly. 

X I  5.821 65 984.5 1020 545 505 565 
CR 2580.0 910.0 2577.8 915.0 2575.5 920.0 2573.3 
GR 2570.0 935.0 2569.0 940.0 2568.0 945.0 2566.0 
GR 2563.2 960.8 2562.4 965.6 2561.6 970.4 2560.8 
GR 2559.5 984.5 2559.0 989.0 2558.5 994.5 2558.0 
GR 2559.0 1010.0 2559.3 1015.0 2559.5 1020.0 2559.8 
GR 2561.3 1035.0 2562.7 1040.0 2564.0 1045.0 2564.8 
GR 2566.4 1059.4 2567.2 1064.2 2568.0 1069.0 2548.2 
GR 2568.5 1084.5 2568.7 1089.7 2568.8 1094.8 2569.0 
GR 2569.3 1110.0 2569.4 1115.0 2569.5 1120.0 2569.6 

2569.9 1135.0 2570.0 1140.0 2570.1 1145.0 2570.3 
2570.5 1160.0 2570.6 1165.0 2570.8 1170.0 2570.9 
2571.1 1185.0 2571.2 1190.0 2571.3 1195.0 2571.4 
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ET 9.1 
SECTION 5.868 TAKEN FRCU TOPOGRAPHIC MAP. 

In t h i s  v i c i n i t y ,  chamcl changes course mare than 180 degrees 
i n  about 500 f t .  Conveyance change reasonable for  conditions. 

X I  5.868 11 980 1020 270 240 250 
GR 2572 940 2568 950 2564 960 2560 
GR 2559 1000 2559.5 1020 2560 1030 2564 
GR 2572 1080 

ET 7.1 9.1 931.4 
NOTE: Encroachnmt t o  L i m i t  o f  e f fec t i ve  flow on ins ide por t ion  
o f  Loop. Location estimated f r a  review o f  aer ia l  photographs. 
FLoodplain p l o t t ed  t o  YSEL. 

X I  5.908 80 945.7 1013.3 130 165 200 
GR 2576 780 2575.5 783.8 2575 787.5 2574.5 
GR 2573.5 198.8 2573 802.5 2572.5 806.3 2572 
GR 2571 817.5 2570.5 821.3 2570 825 2569.5 
CR 2568.5 836.3 2568 840 2567.6 847.4 2567.4 
GR 2566.9 858.4 2566.5 865.8 2566.1 873.2 2565.9 
GR 2565.1 891.6 2564.8 895.3 2564.6 8 W  2564.4 
GR 2564.3 917.1 2564.4 920.7 2564.6 924.3 2564.9 
GR 2565.4 945.7 2565.6 949.3 2565.9 956.4 2565.8 
GR 2565.3 971.3 2565 975 2564.8 978.8 2564.5 

WO 2563.7 993.3 2563.3 996.7 2563 
563.7 1004.7 2564 1010 2565.3 1013.3 2566.7 

2568.3 1023.8 2568.7 1027.5 8 2564 2569 1031.3 2569.3 
GR 2570 1012.5 2570.3 1046.3 2570.7 1050 2571 
GR 2571.7 1041.3 2572 1065 2572.4 1072.1 2572.6 
GR 2573.1 1086.4 2573.5 1093.6 2573.9 1100.7 2574.1 
GR 2574.9 1118.6 2575.1 1122.1 2575.4 1129.3 2575.6 

SECTIW 5.965 TAKEN FRCU TOPOGRAPHIC MAP. 

QT 2 1WB 1908 
E l  9.1 

FLourate th rwgh both m and o l d  US 60 culver ts  f r a  HEC-1 operation 
SAH80. Continues through end o f  & ta i led  study. 

X I  6.029 42 985 1045 330 325 340 
GR 2600.0 950.0 2597.5 954.8 2595.0 959.7 2592.5 
GR 2587.5 974.2 2585.0 979.0 2580.0 980.0 2577.5 
GR 2572.5 995.0 2570.0 1000.0 2571 .O 1005.0 2572.0 
GR 2574.0 1020.0 2574.5 1025.0 2575.0 1030.0 2575.5 
GR 2576.5 1045.0 2577.0 1050.0 2576.8 1055.0 2576.7 .a 576.3 1070.0 2576.2 1075.0 2576.0 1080.0 2576.6 

577.7 1095.4 2578.3 1100.6 2578.9 1105.7 2579.4 
GR 2580.7 1120.9 2581.4 1125.7 2582.1 1130.6 2582.9 
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ET 7.1 9.1 940 
Extremely f l a t  s l o p  and wide cross section i n  th i s  reach. 
Begin Special Culvert analysis of US 60 bridge (3-8x10 RCB). 
Section 1 i n  SC routine. Left overbank encroached to  940 t o  
meet 4 t o  1 flow expansion c r i t e r i a  downstream f r m  culvert. 
Floodplain m a w  t o  YSEL. 

X I  6.084 7 960 1015 280 235 290 
GR 2580 8LO 2576 960 2572 990 2572 
GR 2576 1015 2580 1025 

NC .055 .055 .016 .6 .8  
Section 2 i n  SC routine. Sections constructed fran US 60 cmter l ine  
elevation data and structure survey (Structure designation X-2). 

X1 6.107 31 984.1 1015.9 120 120 120 
X3 10 
GR 2593.3 709.3 2593.2 719.4 2593 " 729.5 2592.8 
GR 2592.5 759.8 2592.3 769.8 2592.2 779.9 2592 
GR 2591.3 828.3 2591 847.5 2590.7 866.7 2590.3 
GR 2590 924 2590 943 2590 962 2590 
OR 2574.8 98L.2 2574.8 I000 2574.8 1015.8 2589.8 
GR 2589.4 1040 2589.1 1060 2589 I070 2588.9 
GR 2592 1110 

3.016 0.4 3.0 0 
Conveyance change thrwgh culvert. 
Section 3 i n  SC routine. 

X l  6.118 33 984.1 1015.9 
x2 2 2583.0 
X3 10 
BT -19 828.3 2591.3 2591.3 
BT 885.8 2590.3 2590.3 
BT 943 2590 2590 
BT 984.1 2590 2590 
87 1015.8 2589.8 251U 
BT 1040 2589.4 2589.4 
BT 1100 2588.6 2588.6 
GR 2593.3 709.3 2593.2 719.4 
GR 2592.5 759.8 2592.3 769.8 
GR 2591.3 828.3 2591 847.5 
GR 2590 924 2590 943 
GR 2575.2 984.2 2575.2 1 000 
GR 2589.4 1040 2589.1 1060 
GR 2588.3 1120 2588 1130 

8 10 60 
Structure X-2 i n  Structure Survey. 

NC .055 .055 .035 .2 .4 
E l  7.1 9.1 960 

Conveyawe chanpe duc t o  culvert. Sect im 4 i n  SC routine. 
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GR data taken f r m  topwraphic map. Emroachrrmts added to  meet 
1 to  1 flow contraction cr i te r ia .  Floodplain rapped t o  YSEL. 

X I  6.134 10 970 1020 80 90 85 
GR 2588 890 2584 910 2580 925 2576 
GR 2573.5 1020 2576 1040 2580 1062 2584 

6.165 TAKEN FRCW TOPOGRAPHIC MAP. 

9.1 
Conveyance change due t o  culvert. Moving r p s t r e a  f r m  backwater 
area. Flwdplain shifted 20 f t  r igh t  to  match topography. 

6.214 29 975 1030 280 255 260 
2590.0 870.0 2583.0 900.0 2582.7 914.0 2582.3 
2581.5 958.5 2581.0 975.0 2581.0 987.5 2581 .O 
2582.0 1030.0 2585.0 1040.0 2585.5 1054.0 2586.0 
2587.0 1105.0 2586.3 1121.7 2585.7 11UI.3 2585.0 
2585.0 1189.0 2585.8 1203.0 2586.5 1217.0 2587.3 
2589.5 1262.5 2591.0 1280.0 2593.5 1292.5 25W.O 

.055 .055 .035 .6 .8 
9.1 

Section 1 i n  SC rwt in  for Old US 60. GR data taken f r a  t-raphic 

map. Section placed to  meet 4 to  1 expansion c r i t e r i a  dcimstrea f r a  
cutvert . 

X1 6.265 9 975 1025 270 270 270 
GR 2592 940 2588 945 2584 955 2582 
GR 2582 1025 2584 1030 2588 1050 2592 

Section 2 i n  SC rwtim. structure X-1 f ro .  structure survey. 

Oomstrea face of 3-10x5 Reinforced Concrete Box (RCB) Culvert. 

Rod  abandond i n  19608. S e d i m t  depth m k m ,  estimate 5 ft. 
Sections 2 and 3 constructed fran rwduay centerline elevation and 
structure survey data. 

X1 6.297 42 984.1 1015.9 175 175 170 
x3 10 
GR 2596 820 2595.3 827 2594.7 854 2594 
GR 2592.7 855 2592 862 2591.8 877.1 2591.6 
GR 2591.4 907.3 2591.3 922.4 2591.1 937.5 2590.9 
GR 2590.5 984.1 2581.8 984.2 2581.8 1000 2581 .8 
GR 2591.3 '1029.1 2591.5 1036.3 2591.8 1043.6 2592 
GR 2592.5 1065.4 2592.8 1072.7 2593 1079.9 2593.3 

593.8 1101.7 2594 1109 2594.2 1123.6 2594.4 
94.8 1167.4 2595 1182 2595.2 1197.1 2595.4 

2596 1250 



PACE 27 

0 5.0 
U p t r e m  face of culvert. 

1015.9 34 
2586.8 

3.015 .4 3.0 
Section 3 i n  SC r w t i n .  

6.304 42 984.1 
2 

10 
- 8 968.6 2590.7 

1000 2590.3 
1015.9 2590.8 

2596 820 2595.3 
2592.7 855 2592 
2591.4 907.3 2591.3 
2590.5 984.1 2581.8 
2591.3 1029.1 2591.5 
2592.5 1065.4 2592.8 
2593.8 1101.7 2594 
2594.8 1167.4 2595 
2595.8 1234.9 2596 

YC .a55 .a55 .035 .6 .8 
E l  9.1 9.1 9.1 

Section 4 in  SC rwting.  Encroachments added to meet 1 to  1 flou 

contraction cr i ter ia .  FLoodplain mapped to USEL. 

8 980 1020 50 50 50 
770 2588 910 2588 950 2584 980 

1020 2588 1035 2592 1110 

ET 9.1 
Conveyance change dw to  culvert constriction. Moving w t r e e n  f r a  

backwater area. FL-Lain shifted 10 f t  to match topographic 

MP.  
X1 6.406 48 988 1006.7 250 230 240 
GR 2600.0 710.0 2599.5 727.8 2599.0 745.5 2598.5 
GR 2597.3 797.3 2596.7 813.7 2596.0 830.0 2595.0 
GR 2593.0 882.5 2592.0 900.0 2591 .O 916.7 2590.0 
GR 2588.8 953.0 2588.6 956.0 2588.4 959.0 2588.2 
GR 2587.8 967.8 2587.7 970.7 2587.5 9 n . 5  2587.3 

982.0 2586.8 985.0 2586.7 988.0 2586.5 v:".:' 997.0 2586.0 1000.0 2586.3 1003.3 2586.7 
G 2587.3 1013.3 2587.7 1016.7 2588.0 1020.0 2588.6 
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E l  7.1 9.1 

e Encroach to 1061.9 for small right bank tributary. 
mapperi to USEL. 

6.581 45 978.0 1007.3 250 
GR 2608.0 705.9 2605.7 RO.3 2603.4 
GR 2600.8 T18.2 2600.1 794.2 2599.3 
GR 2597.1 859.4 2596.4 871.9 2596.0 
GR 2595.0 930.0 2594.7 942.1 2594.3 
GR 2593.6 992.1 2593.4 992.8 2593.4 
GR 2594.3 1030.0 2594.7 1044.2 2595.0 
GR 2594.4 1098.2 2594.2 1108.2 2593.9 
GR 2593.6 1118.7 2594.0 1123.4 2594.4 
GR 2600.6 1177.4 2604.7 1193.8 2606.9 

ET 7.1 9.1 
FLoodplain shifted 20 f t  I 

X I  6.674 80 990 
GR 2608 780 2607.6 
GR 2606 815 2605.6 
GR 2604 850 2603.6 
GR 2601.8 886.1 2601.3 
GR 2599.6 921.8 2599.3 
GR 2597.8 955.9 2597.4 
GR 2596 990 2595 
GR 2597.3 1030 2598 
GR 2600.4 1074 2600.8 
GR 2601.8 1144.1 2601.5 

2600.6 1214.7 2600.4 
2599.1 1264.3 2598.7 Cb 2597 1300 2597.3 

.ight to  conform with map. 
1015 180 485 
787 2607.2 794 
822 2605.2 829 

857.2 2603.1 864.4 
893.3 2600.9 900.6 
928.6 2598.9 935.5 
W . 7  2597.1 969.5 

1000 2595.5 1007.5 
1037.5 2598.7 1045 

lma 2601.2 1102 
1158.2 2601.3 l l R . 3  
1228.8 2600.1 1242.9 
1271.4 2598.3 1278.6 

1315 2597.7 1330 
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ET 9.1 
I n  the v i c i n i t y  of  the tank, several large changes i n  chamel slope 
occur, and f l ou  changes from subcr i t i ca l  t o  c r i t i c a l  wi th each 
m u  section. This af fects Sections 7.164 thrwgh 7.339. No 
engineering data or construction plans avai lable ' for  small dm. 

XI 7.164 50 989 1010 435 455 510 
GR 2628.0 230.0 2627.3 247.5 2626.7 265.0 2626.0 
GR 2624.7 317.5 2624.0 335.0 2623.8 352.4 2623.6 
GR 2623.2 404.6 2623.0 422.0 2623.0 441 .O 2623.0 
GR 2623.0 505.0 2622.0 525.0 2622.0 547.5 2622.0 
GR 2622.0 610.0 2622.0 630.0 2622.0 650.0 2622.0 
GR 2624.5 712.5 2625.0 730.0 2624.5 745.0 2624.0 

Q 
2620.0 789.0 2619.0 805.0 2620.0 825.0 2621 .O 
2621 .O 884.0 2620.5 902.5 2620.0 921 .O 2619.0 
2616.0 975.0 2615.0 989.0 2614.0 1000.0 2616.0 

GR 2618.0 1045.0 2620.0 1063.0 2624.0 1085.0 2626.0 
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OT 2 4046 4046 
NC .055 .055 .035 .2 .4 
ET 9.1 

Begin r i gh t  bank t r ibu tary  t o  AH3. F i r s t  tw, sections Lie m a r  
the c o n f l m e  with AH3. O r i p i ~ L  sections 1.499 and 1.569 
f ran the main c h a m 1  data incLuded GR data fo r  t r ibu tary  chamel 
as ue l l .  Modifications of  these sections have been incorporated 
in to  the t r ibu tary  el as sections 0.114 and 0.171. Sections 
0.236 and 0.306 were taken f ran the topographic map. 
Cross section stat ioning based on 600 f t  distance f r m  conflueme. 

X1 -1.396 70 952 1011.3 335 220 345 
GR 2388 820 2387.5 824 2387 828 m . 5  
GR 2385.5 840 2385 844 U84.5 848 25% 
GR 2383.2 859.6 2382.8 863.4 2382.4 867.2 2382 
GR 2B1.2 878.6 2380.8 882.4 2'540.4 886.2 2380 
GR 2379.3 898.3 2379 W2.5 2378.7 W6.7 2378.3 
GR 2377.7 919.2 2377.3 923.3 2 3 n  927.5 2376.7 
GR 2376 940 2375.6 948 2375.4 $52 2375 

984.9 2375 989 2374.7 992.7 2374.3 
374.5 1003.8 2375 1007.5 2375.5 1011.3 2376 
376.7 

$ 2375 

1031 2377 1039 2377.3 1051.3 2377.6 
GR 2378.1 1085.9 2378.3 1095.7 2378.5 1107.5 2378.7 
GR 2379.1 1138.9 2379.4 1150.6 2379.4 1154.6 2379.6 
GR 2380 1178 2381 1182.2 2382 1186.4 2383 
GR 2385 1199 2386 1203.2 2387 1207.4 2% 
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1017.68 

1000 

1025 

980 
1040 

1024.76 

625.7 
647.9 
670 
71 1 

755.5 
787 

818.5 
854 
898 

928.3 
949.2 
970 
W 5  

1018.3 
1043 

1067.2 

1019.00 

875 
899 
923 

946.7 
961.3 
976 
991 

1006.7 
1022 
1037 

1055.6 
1077.5 
1696.1 
1111.3 
1126.5 
1141.7 
1157 
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E l  9.1 
Flourate fran HEC-1 operation SAHW. 
S m l l  stock uater iw tank right of c h a m l .  No m g i m r i n g  data or 
construction planr available for the small darn forming the tank. 
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a Floodplain placed a t  the l imit  of natural flow convey.nce. 
U S E L  for the water pmded i n  the tank i s  estimted f r a  the average 
of the E G L  values at cross section. that bracket the inlet .  

X1 0.990 84 985 1017 390 430 415 

GR 2448 770 2447.5 776.5 2447 783 2446.5 
GR 2445.5 802.5 2445 809 2444. 5 815.5 2444 
CR 2443.1 835.1 2442.7 841.7 2442.2 848.2 2441.8 
GR 2440.9 867.9 2440.4 874.4 2440 881 2439.7 
GR 2439 W0.7 2438.7 907.2 2438.3 913.8 2438 

GR 2437.3 933.4 2437 940 2436.8 946.7 2436.7 

GR 2436.3 966.7 2436.2 973.3 2436 980 2434 

GR 2431.5 995 2431 1000 2431.5 1005.5 2432 

GR 2434 1023 2435 1029 24% 1035 2436.4 

GR 2437.2 1056 2437.6 1063 2438 1070 2439.5 

GR 2442.5 1088.8 2444 1095 2444.3 1100.7 2444.7 

GR 2444.8 1117.8 2444.5 1123.5 2444.3 1129.3 2444 
GR 2441.6 1149 2440.4 1156 2439.2 1163 2438 
OR 2438 1195.8 2438 1208.7 2438 1221.6 2438 

GR 2438 1260.3 2438 1273.2 2438 1286.1 2438 

GR 2438 1324.8 2438 1337.7 2438 1350.7 2438 
GR 2440 1376.7 2442 1383.3 2441 1390 2444 

E T  9.1 
KRATIO - 1.56, outside expected r w e  due to  change i n  flow r w i m  

f r m  c r i t i ca l  to subcritical. 
XI 1.192 83 990 1005 410 400 430 

GR 2456 835 2455.7 840 2455.4 845 2455.1 

GR 2454.6 8M) 2454.3 865 2454 870 2453.7 

GR 2453.1 885 2452.9 890 2452.6 895 2452.3 

GR 2451.1 ' 910 2450.2 915 2449.3 920 2448.4 

GR 2446.7 935 2445.8 940 2444.9 945 2444 

W 1  2443.3 W6.5 2443 972 2442.7 
985 2441.7 990 2441.3 995 2441 

2442.3 1010 2442.5 1015 2442.8 1020 2443.2 
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1042.M 

848.6 
884.3 
920 

955.7 
981.3 
1000 
1020 

1055.7 
10p2 

1125 
1143.1 
1161.1 
1179.2 

1007.15 

737.7 
759.7 
781.8 
803.8 
825.9 
847.9 
870 

892.7 
915.4 
938.3 
W1.7 
985.3 
1010 

1033.3 
1054.3 

1024.30 

893.2 
911.4 
926.9 
948.5 
979.6 
994.5 
1010 

1024.3 
1041.4 
1056 
1071 
1086 

1101.3 
1125.1 
1138.5 
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1153.8 

1038.57 

801 
831.4 
860.4 
891.6 
915.4 

945 
970 
995 

1025 
1061.6 
1085.4 

1110 
1135 
1175 
1230 
1270 

1036.99 

679.2 
720 
755 

785.6 
816.4 

854 
902 
944 
978 

10M.5 
1041.3 
1087.3 
1118.1 
1148.8 
1177.5 
1206.1 
1236.7 

1070.99 

537.1 
608.6 
652.5 
688.8 
723.1 
787.4 

86 1 
934 
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1000 
1051 

1092.5 
1130 

1166.7 
1202.8 

1020.47 

349.2 
400 

452.8 
506 

560.8 
615 
670 

R2.3 
779 

850.7 
885 
942 
m 
1045 

1W.8 
1153.5 
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ECNO DEPTH NSEL CRIVS VSELK EG HV HL OLOSS L-BANK ELEV 
~ C H  QRDB ALOB ACH ARDB VOL TVA R-BANK ELEV 

TIME VLDB VCH VROB XNL XNCH XWR UTN ELMIN SSTA 

SLOPE XLWL XLCH XLOBR ITRIAL IOC ICONT CORAR T W I D  ENDS1 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .300 CEHV= .I00 
'SECNO .090 
3720 CRITICAL DEPTH ASSUMED 

Startin(( YSEL determined using slope-area method. 
FLourate frm HEC-1 mdel c m b i n  operation CAH96. 

.OW 5.94 2323.94 2323.94 2319.00 2324.72 .79 -00 .OO 2321.00 

4046.0 1494.6 2324.0 167.4 536.0 266.2 45.2 .O .O 2320.00 

. 00 2.79 8.95 3.70 .055 .035 .055 .OOO 2318.00 381.20 
.006133 0. 0. 0. 0 32 11 .OO 656.92 1038.12 

FLW DlSTRlBUTlON FOR SECNO= .09 CWSEL= 2323.94 

STA= 381. 672. 761. 815. 851. 886. W3. 921. 938. 955. 1015. 1031. 1038. 
PER Q= 3.1 3.3 3.8 4.2 5.5 3.4 4.0 4.5 5.1 58.9 4.0 .2 

REA= 98.6 72.6 64.1 58.0 68.1 38.5 41.9 45.4 48.8 266.2 40.6 4.6 

1.9 2.4 2.9 3.3 3.6 3.8 4.0 4.2 9.0 3.9 1.5 

.8 1.2 1.6 1.9 2.2 2.4 2.6 2.8 4.4 2.6 .6 

'SECNO .I87 

3265 DIVIDED FLW 

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTISLE RANGE, KRATIO = .55 

Section l i e s  i n  Sols Wash Fl+lain and i a  extremely wide a d  f l a t .  
C h a m l  v i r t u a l l y  wdef ined except as r Mrrcu s t r i p  w i t hw t  growth. 

.187 1.82 2328.82 2328.64 .OO 2329.20 .38 4.36 .12 2328.00 

4046.0 2631.3 522.1 892.6 576.5 76.4 186.6 7.8 6.2 2327.m 

.02 4.56 6.04 4.28 .055 .035 .055 .OOO 2327.00 478.85 

,020198 350. 510. 500. 3 14 0 .OD 735.21 1225.47 

FLW DlSTRlBUTlOW FOR SECNOI .19 CUSELS 2328.82 
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CNO DEPTH CYSEL C R l Y S  YSELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOE ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT m A R  TOWID ENDST 

STA= 479. 574. 612. 650. 687. 706. 725. 744. 763. 782. 801. 820. 840. 
PER (I= 3.3 3.6 4.3 5.7 3.4 3.6 3.8 4.2 4.6 4.7 4.3 3.9 
AREA= 47.6 37.7 42.3 49.9 27.8 28.9 29.7 31.5 33.4 34.0 32.0 30.3 
VEL- 2.8 3.8 4.1 4.6 5.0 5.1 5.2 5.4 5.6 5.6 5.4 5.2 

DEPTH= .5 1 .O 1.1 1.3 1.5 1.5 1.6 1.7 1.8 1.8 1.7 1.6 

STA= 840. 859. 897. 9%. 979. 1042. 1063. 1 M .  1102. 1120. 1142. 1225. 
PER P= 3.5 5.3 3.8 3.1 12.9 3.1 4.5 4.8 4.8 3.3 1.6 
AREA- 28.2 47.8 39.2 36.3 76.4 26.9 33.9 33.6 33.6 29.0 29.5 
VEL= 5.0 4.4 3.9 3.4 6.8 4.6 5.4 5.7 5.7 4.6 2.3 

DEPTH; 1.5 1.2 1.0 .8 1.2 1.3 1.7 1.8 1.8 1.3 .4 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.49 

009047 450. 510. 520. 3 20 0 .OO 576.97 1256.69 

FLW DISTRIBUTION FOR SECNO= .28 CUSELS 2334.93 

STA= 680. 761. 795. 829. 862. 8%. 930. 947. %3. 1025. 1043. 1060, 1077. 
PER P= 4.0 3.0 3.8 4.4 5.4 6.0 3.6 4.6 39.7 3.3 3.3 3.0 
AREA= 64.5 41.6 47.7 51.8 58.7 62.8 34.8 40.4 188.9 33.8 33.8 31.4 
VEL= 2.4 3.0 3.2 3.4 3.7 3.9 4.2 4.6 8.5 4.0 4.0 3.9 

DEPTH= .8 1.2 1.4 1.5 1.7 1.9 2.1 2.4 3.1 1.9 1.9 1.9 

STA= 1077. 1110. 1143. 1177. 1244. 1257. 
PER P= 5.3 4.2 3.0 3.2 .O 
AREA= 57.7 50.2 41.1 54.8 1.5 
VEL= 3.7 3.4 3.0 2.4 .6 

DEPTH= 1.7 1.5 1.2 .8 .1 

*SECNO .392 
secondary c h a m l  m r i gh t  h i m  at Section 0.455. Appars t o  be 
a viable conveyance. F lwdp la in  sh i f ted  40 f t  t o  match topography. 

.392 3.68 2339.68 2339.14 .OO 2340.02 .34 4.47 .07 2358.00 
4046.0 2102.1 1178.5 765.4 550.3 178.3 272.4 30.0 20.6 2337.50 

.09 3.82 6.61 2.81 .055 .035 .055 .000 2336.00 713.10 
.006588 610. 575. 540. 3 16 0 .OO 520.62 1233.72 
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ECNO DEPTH M E L  CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
OCH QROB ALOB ACH ARC4 VOL TWA R-BANK ELEV 

TIHE VLOB VCH VROB XNL XNCH XWR YTN ELMIW SSTA 

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

FLW DISTRIBUTION FOR SECNO= .39 CWSEL= 2339.68 

STA= 713. 753. 766. 780. 794. 808. 621. 835. 848. 862. 88B. 915. 948. 
PER Q= 6.4 3.8 3.8 3.9 3.8 3.8 3.8 3.5 3.2 5.3 4.1 4.3 
AREA= 71.4 36.7 36.7 37.0 36.7 36.7 36.7 34.3 32.6 58.0 49.5 55.9 
VEL= 3.6 4.2 4.2 4.2 4.2 4.2 4.2 4.1 4.0 3.7 3.3 3.1 

DEPTH- 1 .8 2.7 2.7 2.7 2.7 2.7 2.7 2.6 2.4 2.2 1.9 1.7 

STA= 948. 965. 1032. 1060. 1089. 1118. 1159. 1228. 1234. 
PER Q= 2.1 29.1 4.0 3.8 3.6 4.1 3.4 .I 

AREA- 28.0 178.3 49.9 49.5 47.2 59.0 64.7 1.9 

VEL= 3.1 6.6 3.2 3.1 3.1 '2.8 2.1 1.1 

DEPTH= 1.7 2.7 1.8 1.7 1.7 1.4 .9 .3 

3265 D I V I D E D  FLW 

FLW DISTRIBUTION FOR SECWW .U CYSELS 2341.70 

STA= 739. 762. 770. 778. 785. 793. 817. 990. 1057. 1065. 1072. 1087. 1102. 
PER a= 3.9 3.2 3.5 3.5 3.0 3.3 4.3 39.4 3.2 3.1 5.9 5.4 

AREA= 44.2 27.7 27.7 27.7 26.3 40.6 64.2 218.3 26.2 25.8 49.8 47.2 
VEL= 3.6 4.7 5.1 5.1 4.7 3.3 2.7 7.3 4.9 4.8 4.8 4.6 

DEPTH= 2.0 3.3 3.7 3.7 3.3 1.7 .4 3.2 3.5 3.4 3.4 3.2 

STA= 1102. 1117. 1132. 1147. iim. 1192. 
PER a= 4.9 4.5 4.0 4.0 1.0 

AREA: 44.5 42.4 40.1 47.3 18.7 

VEL= 4 . 4  4.3 4.1 3.4 2.2 
DEPTH= 3.0 2.9 2.6 2.0 .8 
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ECNO DEPTH CYSEL CRlYS YSELK EG HV HL OLOSS L-BANK ELEV 

PCH PRDB ALOB ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VRcB XNL XNCH XNR YTN ELWIN SSTA 
SLOPE XLOBL XLCH XLDBR I T R I A L  IDC ICON1 CORAR TDPYID ENDST 

3301 HV CHANGED WORE THAN HVlNS 

7185 W l N l W M  S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

.564 5.48 2347.48 2347.48 .OO 2348.47 . W 4.08 .05 2344.70 
4046.0 285.7 2392.1 1368.2 92.6 241.7 354.8 46.9 28.7 2344.30 

.12 3.09 9.W 3.86 .055 .035 .055 .OOO 2342.00 881.78 
.008328 570. 580. 560. 0 14 0 .W 367.40 1249.18 

F L W  OISTRIBUTICU FOR SECNO, .56 CYSEL- 2347.48 

STA= 882. 955. 971. 1030. 1040. 1050. 1071. 1092. 1113. 1133. 1152. 1172. 1210. 
PER a =  3.5 3.6 59.1 3.8 3.1 4.8 3.1 3.1 4.7 4.7 3.2 3.0 

AREA= 58.1 34.5 241.7 29.8 26.3 46.4 35.9 35.0 45.3 44.1 35.1 44.2 
VEL= 2.4 4.2 9.9 5.1 4.7 4.2 3.5 3.5 4.2 4.3 3.7 2.8 

DEPTH= .8 2.2 4.1 3.0 2.6 2.2 1.7 1.7 2.2 2.3 1.8 1.1 

F L W  D l S T R l  W T l C U  FOR SECNO, .65 W S E L s  2350.80 

STA= 952. 985. 1039. 1050. 1060. 1079. 1098. 1116. 1144. 1180. 1243. 1353. 
PER P= 5.8 62.0 4.4 3.4 4.9 4.1 3.5 4.0 3.6 3.1 1.1 

AREA= 62.0 267.5 37.3 32.1 50.4 45.0 41.0 51.4 54.2 60.8 36.6 
VEL= 3.8 9.4 4.8 4.3 4.0 3.7 3.5 3.1 2.7 2.0 1.2 

DEPTH= 1.9 5.0 3.6 3.1 2.7 2.4 2.2 1.9 1.5 1 .O .3 
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ECNO DEPTH CYSEL CRIYS YSELK EG a LOB 
HV HL OLOSS L-BANK ELEV 

PCH PRO8 ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELMlW SSTA 
SLOPE XLOQL XLCH XLOBR ITRIAL I O C  ICWT CORAR TOPUlD ENOST 

'SECNO .751 
,751 6.29 2353.29 2352.68 .OO 2353.94 .66 2.15 .00 234a.00 

4046.0 439.0 2251.4 1355.6 116.4 271.3 513.7 63.0 37.0 2348.00 
. I7 3.77 8.30 2.64 .055 .035 .055 .OOO 2347.00 928.07 

.003592 555. 525. 375. 2 5 0 .OO 462.36 1390.45 

FLW OlSTRIQUTlW FOR SECNB .i3 CUSEL= 2353.29 

STA= 928. 951. 965. 1011. 1018. 1025. 1033. 1058. 1215. 1271. 1301. 1330. 1364. 

PER a= 4.0 6.8 55.6 4.1 3.5 3.0 3.1 3.0 3.1 4.7 4.7 3.6 
AREA= 53.5 62.8 271.3 35.3 31.8 31.4 16.8 93.3 62.2 67.5 67.5 60.8 
VEL= 3.0 4.4 8.3 4.8 4.4 3.9 2.7 1.3 2.0 2.8 2.8 2.4 

DEPTH= 2.3 4.5 5.9 5.0 4.5 3.8 1.9 .6 1.1 2.3 2.3 1.8 

STA= 1364. 1390. 
PER a= .6 

AREA= 17.0 
VEL= 1 .k 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMIJM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIWSs 890.0 1330.0 TYPE- 1 TARGET= 440.000 
Section 0.809 taken frm topographic mnp. Added for inproved 
representation of  contraction b e t m n  sections 0.751 and 0.660. 

.809 5.37 2355.37 2355.37 .OO 2356.58 1.22 1.56 .06 2352.00 
4046.0 400.3 2744.3 901.4 113.3 262.0 255.0 68.1 39.4 2352.00 

.17 3.53 10.48 3.54 .055 .035 .055 .OOO 2350.00 902.68 
.008555 280. 305. 280. 0 11 0 .OO 278.80 1181.48 

FLW D I S T R I B U T I M I  FOR SECNO. .a1 CUSELI 2355.37 

$TI= 903. 970. 1030. 1181. 

PER P= 9.9 67.8 22.3 

AREA= 113.3 262.0 255.0 

VEL= 3.5 10.5 3.5 

DEPTH= 1.7 4.4 1.7 
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ECNO DEPTH CUSEL CRlUS YSELK EG 
QLOB 

HV HL OLOSS L-BANK ELEV 
PCH OR00 ALOB ACH A R M  VOL TUA R-BANK ELEV 

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

'SECNO .860 

3470 ENCROACHMENT STATIONS- 850.0 1210.0 TYPE= 1 TARGET- 360.000 
.860 5.85 2357.85 2357.79 .OO 2358.87 1.03 2.23 .06 2354.00 

4046.0 595.3 2019.4 1431.3 144.2 189.7 319.4 71.9 41.1 2356.00 
.18 4.13 10.65 4.48 .055 .035 .055 .OOO 2352.00 876.85 

.008564 300. 270. 225. 0 8 0 .OO 303.34 1180.19 

FLOU DISTRIBUTION FOR SECNOI .86 WSEL= 2357.85 

STA= 877. 946. 963. 971. 980. 1022. 1058. 1085. 1103. 1112. 1125. 1134. 1143. 
PER a= 3.2 3.9 3.2 4.4 49.9 3.3 3.7 5.0 3.6 6.9 4.6 3.5 
AREA= 51.0 37.4 25.3 30.5 189.7 44.8 42.7 44.1 27.4 47.9 32.3 27.4 
VEL; 2.5 4.2 5.2 5.8 10.6 3.0 3.5 4.6 5.3 5.8 5.8 5.2 

DEPTH= .7 2.2 3.0 3.5 4.5 1.2 1.6 2.4 3.0 3.5 3.6 3.0 

STA= 1143. 1157. 1180. 
PER Q= 3.4 1.5 

'SECNO .945 
7185 M I W I I U I  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWIED 

.945 7.03 2M2.03 2362.03 .OO 2243.44 1.41 3.36 .04 2358.80 
4046.0 1186.5 2821.1 30.4 303.9 254.0 11.0 77.7 43.4 2358.40 

.20 3.90 11.11 3.49 .a55 .035 .055 .OOO 2355.00 806.29 
.007209 350. 450. 455. 0 11 0 .OO 213.77 1020.06 

FLOU DISTRIBUTION FOR SECNOI .% CYSEL. 2362.03 

STA= 806. 865. 881. 897. 912. 928. 948. 964. 968. 1014. 1020. 
PER Q= 3.5 3.1 3.9 4.8 5.3 4.3 3.1 1.4 69.7 .9 
AREA= 54.1 33.3 37.8 42.9 45.9 44.3 33.7 11.7 254.0 11.0 
VEL= 2.6 3.8 4.1 4.5 4.7 3.9 3.8 4.7 11.1 3.5 

DEPTH= .9 2.1 2.4 2.7 2.9 2.2 2.1 2.9 5.5 1.8 



CNO DEPTH CVSEL CRlUS YSELK EG a OLOB 
HV HL OLOSS L-BANK ELEV 

OCH OR08 ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPUlO ENDST 

*SECNO 1.038 
7185 MlNllKlM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSWED 
1.038 7.00 2364.70 2364.70 .OO 2368.20 1.50 3.36 . O l  2363.00 

4046.0 949.7 3072.8 23.5 256.9 276.7 9.0 83.6 45.5 2364.00 
.21 3.70 11.10 2.61 .055 .035 .055 .OOO 2359.70 837.94 

.006905 440. 4W. 4%. 0 5 0 .OO 187.45 1025.39 

FLOW OlSTRlBUTlON FOR SECNW 1.04 CUSEL= 2366.70 

STA= 838. 871. 902. 927. 952. 964. 970. 1019. 1025. 
PER a= 3.2 3.2 5.6 6.2 3.2 2.2 75.9 .6 
AREA= 43.8 44.4 58.3 64.4 31.4 18.6 276.7 9.0 
VEL= 2.9 2.9 3.9 4.1 4.1 4.8 11.1 2.6 

DEPTH= 1.3 1.4 2.3 2.5 2.5 3.1 5.7 1.3 

FLW DISTRI8UTION FOR SECNW 1.13 CUSEL. 2370.19 

STA= 974. 980. 1023. 1030. 1038. 1046. 1053. 1061. 1069. 1084. 1100. 1116. 
PER O= 1.4 64.9 5.0 4.5 4.2 3.7 3.3 3.0 5.0 3.7 1.2 
AREA= 16.1 236.1 33.3 31.9 30.3 28.0 26.4 24.9 44.4 37.2 17.9 
VEL= 3.6 11.1 6.1 5.8 5.6 5.3 5.1 4.9 4.6 4.0 2.8 

DEPTH= 2.6 5.6 4.4 4.1 3.9 3.6 3.4 3.2 2.9 2.4 1.1 

3470 ENCROICHMENT STATIOWSZ 850.0 1155.0 TYPE. 1 TARGET. 305.000 
Encroach to  850 for s m L L  Left bank tributary. 

1.229 6.71 2373.71 2373.24 .OO 2374.76 1.05 3.09 .10 2369.00 
4046.0 589.1 2673.9 782.9 171.6 275.2 183.9 96.1 49.4 2369.00 

.25 3.43 9 .R 4.26 .055 .035 .055 .OOO 2367.00 865.34 
.005272 425. 520. 520. 2 5 0 .OO 232.0 1098.22 

PACE 47 



CNO DEPTH CUSEL CRlUS USELK EG e a m  
HV HL OLOSS L-BANK ELEV 

PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIWE VLOB VCH VROB XNL XNCH XNR UTN ELMlY SSTA 

SLOPE XLOBL XLCH XLMIR I T R I A L  I D C  ICCUT CORAR TOPUID ENDST 

F L W  DISTRIBUTION FOR SECNO; 1.23 CUSEL; 2373.71 

STA= 865. 949. %5. 972. 980. 1029. 1037. 1045. 1054. 1066. 1086. 1098. 
PER 0- 3.8 3.4 3.2 4.3 64.1 4.8 4.0 3.3 3.6 3.3 .3 

AREA= 72.5 37.9 27.9 33.2 275.2 36.8 32.5 29.4 36.1 41.1 8.1 
VEL= 2.1 3.6 4.6 5.2 9.7 5.3 4.9 4.6 4.0 3.2 1.7 

DEPTH? .9 2.4 3.6 4.3 5.6 4.5 4.0 3.6 3.0 2.0 .7 

'SECNO 1.330 
1.330 5.95 2376.95 2376.74 .OO 2378.37 1.41 3.57 .04 2372.80 

4046.0 169.2 2385.8 1491.0 36.8 206.7 264.6 103.0 51.7 2372.W 
.26 4.60 11.54 5.59 .055 .035 .055 .OOO 2371.00 964.77 

.OOBB70 510. 535. 530. I 15 0 .OO 155.46 1120.23 

F L W  OISTRIBUTICU FOR SECNO; 1.33 M E L ;  2376.95 

STA= 965. 987. 1029. 1036. 1046. 1057. 1068. 1078. 1089. 1100. 1120. 
PER P= 4.2 59.0 4.3 6.2 5.8 5.3 4.9 4.5 . 4.0 1.9 

36.8 206.7 27.2 40.2 39.0 36.8 34.9 33.6 31.5 23.3 
4.6 11.5 6.3 6.2 6.0 5.8 5.6 5.5 5.2 3.3 
1.7 4.9 3.9 3.8 3.6 3.4 3.3 3.1 2.9 1.1 

'SECNO 1.396 

3301 HV CHANGED WORE THAN HVINS 

3470 ENCROACHMENT STATIOWS= 820.0 1140.0 TYPE= I TARGET. 320.000 
E n c r o a c h  t o  1140 for upatrem c o n t r a c t i o n .  

F L o o d p l a i n  nvlppd t o  USEL. 

1.396 5.75 2379.75 2379.27 .OO 2380.62 .87 2.10 .16 2375.40 
4046.0 561.5 2583.6 900.9 136.6 288.4 257.2 107.0 53.0 2375.50 

.27 4.11 8.96 3.50 .055 .035 .055 .OOO 2374.00 893.50 
.005420 335. 345. 220. 3 15 0 .OO 246.50 1140.00 

F L W  D I S T R I B U T I W  F M I  SECNO; 1.40 CYSEL- 2379.75 

STA= 893. 928. 940. 948. 952. 1011. 1023. 1039. 1064. 10%. 1140. 
PER a= 3.4 4.4 3.9 2.2 63.9 5.1 5.1 5.4 4.1 2.5 

AREA= 47.3 40.6 31.6 17.0 288.4 43.6 49.2 60.3 56.9 47.3 
VEL= 2.9 4.4 5.0 5.2 9.0 4.8 4.2 3.6 2.9 2.1 

DEPTH- I .4 3.3 4.0 4.3 4.9 3.7 3.1 2.5 1.8 1.1 
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CNO DEPTH CWSEL CRlUS USELK EG HV HL MOSS L-BANK ELEV 
PCH PRC0 ALC0 ACH ARC0 VOL TW R-BANK ELEV 

TIME VLC0 VCH VRC0 XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  I C N T  CORAR TOWID ENDST 

*SECNO 1.499 
7185 W l N l W  S P E C I F I C  ENERGY 
3720 CRITICAL OEPTH ASWED 

3470 ENCROACHMENT STATICUS- 804.0 12B0.0 TYPE= 1 TARGET* 476.000 
Ftowrate upstream of  r i gh t  bent t r ibu tary  frm HEC-1 *ration CAH86. 

1.499 3.77 2544.77 2384.77 .OO 2385.59 .83 3.54 .O1 2382.00 

2741.0 642.9 1404.3 693.8 176.3 147.2 186.2 114.1 56.2 2582.00 

.30 3.65 9.54 3.73 .055 .035 .055 .OOO 2UH.00 855.92 

.009500 425. 545. 575. 0 23 0 .OO 290.15 1146.06 

FLW DISTRlUUTICU FOR SECN* 1 .50 CUSEL= 2384.77 

STA= 856. 917. 939. 959. 969. 978. 1020. 1032. 1043. 1055. 1076. 1097. 1138. 
PER P= 6.1 4.1 5,2 3.5 4.4 51.2 5.6 4.4 3.3 4.5 3.4 4.1 

AREA= 61.1 32.8 36.7 21.3 24.3 147.2 30.6 26.3 22.4 33.7 28.3 41.7 

VEL. 2.7 3.4 3.9 4.5 5.0 9.5 5.0 4.5 4.1 3.6 3.2 2.7 

DEPTH= 1 .O 1.5 1.8 2.3 2.6 3.5 2.6 2.3 ' 1.9 1.6 1.4 1 .O 

3470 ENCRO*CHMENT STATINS.  890.0 1250.0 TYPE* 1 TARGET= 36a. 000 
1.569 5.34 2387.34 2386.99 .OO 2368.04 .69 2.40 .04 2U14.00 

2741.0 51.0 1775.9 914.2 19.5 221.1 317.8 118.5 58.4 m . 0 0  

.31 2.61 8.03 2.88 .055 .035 .055 .OOO 2582.00 958.30 

.OM955 390. 370. 325. 3 11 0 .OO 256.50 1214.80 

FLW OlSTRIBUTlCU FOR SECWOr 1.57 M E L s  2387.34 

STA= 958. 9m. 1020. 1040. 1055. $093. 1120. 1150. 1164. 1192. 1215. 
PER P= 1.9 61.8 7.9 3.6 4.9 3.4 6.7 3.3 3.2 .4 

AREA= 19.5 221.1 56.8 31.4 55.1 36.1 60.5 28.9 37.2 9.8 

VEL= 2.6 8.0 3.8 3.1 2.4 2.4 3.0 3.1 2.4 1.2 

DEPTH= 1.7 4.4 2.8 2.1 1.4 1.4 2.0 2.1 1.3 .4 
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CNO DEPTH M E L  CRlVS USELK EG e 4LOB 

HV HL OLUSS L-BANK ELEV 

QCH 4ROB ALOB ACH AROB VOL TYA R-UAYK ELEV 

TIME VLOB VCH VRO8 XNL XNCH XNR YTN ELMIY SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CMIAR TOPYlD ENDST 

3265 D I V I D E D  FLCU 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUIED 
1.683 4.49 2391.49 2391.49 .OO 2392.52 1.03 4.29 .03 2390.00 

2741.0 208.0 1507.8 1025.1 82.4 154.5 169.8 124.9 61.6 2389.00 
.33 2.53 9.76 6.04 .055 .035 .055 .OW 2387.00 795.31 

.011859 520. 600. 575. 0 15 0 .OO 236.33 1094.54 

FLCU D l S T R l E U T l C U  F M I  SECNO= 1.68 CYSEL= 2391.49 

STA= 795. 840. 860. 875. 882. 960. 980. 1030. 1050. 1069. 1081. 1093. 1094. 
PER 4 -  2.9 2.1 .3 .O .2 2.1 55.0 13.3 16.4 6.5 1.3 .O 

AREA; 33.3 19.8 5.1 .7 3.7 19.8 154.5 59.8 66.3 31.7 11.9 .1 
VEL= 2.4 2.9 1.4 .6 1.2 2.9 9.8 6.1 6.8 5.6 2.9 .6 

DEPTH= .7 1 .O .3 .1 .O 1 .O 3.1 3.0 3.5 2.6 1 .O .1 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO * 1.43 

FLU4 DISTRIBUTION FW SECWW 1.77 M E L .  2395.95 

STA= 846. 893. 911. 941. %9. 983. 1025. 1037. 1049. 1 M .  1072. 1084. 1109. 
PER 4 -  3.3 3.6 3.2 4.0 3.7 48.7 5.1 4.5 4.1 3.6 3.2 5.9 

AREA= 40.5 32.5 36.7 41.6 29.3 166.8 33.7 31.3 29.6 27.4 25.4 49.7 
VEL= 2.2 3.0 2.4 2.7 3.5 8.0 4.1 3.9 3.8 3.6 3.4 3.2 

DEPTH= .9 1.8 1.2 1.5 2.2 3.9 2.9 2.7 2.5 2.3 2.2 2.0 

STA= 1109. 1128. IlR. 
PER 4 =  4.2 2.8 

AREA= 36.6 35.9 
VEL= 3.2 2.2 

DEPTH= 1.9 .a 
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ECHO DEPTH CUSEL C R l V S  USELK EG a PLO0 
HV HL OLOSS L-BANK ELEV 

PCH PRO0 ALOB ACH ARCS VOL TVA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTY ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICON1 CORAR T W l D  ENDST 

1490 NH CARD USED 
'SECNO 1.872 

1.872 3.84 2398.84 2398.20 .OO 2399.19 .35 2.61 .06 23W.00 
2741.0 221.5 873.8 1645.7 78.0 133.6 439.2 137.6 68.3 23W.00 

.39 2.84 6.54 3 . n  .055 .035 .046 .OW 2395.00 929.52 
,004762 515. 520. 475. 3 14 0 .OO 335.34 1264.87 

F L W  DISTRIBUTION FOR SEEN* 1.87 CUSEL= 2398.84 

STA= 930. 963. 980. 1020. 1032. 1044. 1062. 1093. 1129. 1146. 1158. 1164. 1169. 
PER a= 3.1 5.0 31.9 4.1 3.1 3.3 3.4 3.1 3.6 3.6 3.4 3.5 

AREA= 37.1 40.9 133.6 31.7 26.9 32.9 41.0 40.7 36.3 28.8 16.2 15.8 
VEL= 2.3 3.3 6.5 3.6 3.2 2.8 2.3 2.1 2.9 3.4 5.7 6.1 

DEPTH= 1.1 2.4 3.3 2.6 2.2 1.8 1.3 1.1 1.9 2.4 2.7 3.0 

STA= 1169. 1175. 1180. 1186. 1191. 1197. 1209. 1232. 1265. 
PER a= 4.3 5.0 4.9 3.8 3.3 3.2 3.4 .9 

AREA= 18.0 19.6 19.7 17.0 15.9 27.1 36.8 16.8 

'SECNO 1 .W5 

3301 HV CHANGED M E  THAN HVlNS 

7185 M l N I I K l l l  S P E C I F I C  ENERGY 

3720 CRITICAL OEPTH ASSLMED 

1.995 4.14 2403.14 2403.14 .OO 2404.36 1.22 4.69 .35 2401.00 
2741.0 115.0 1489.1 1136.9 28.9 138.8 187.1 144.6 71.6 2401.00 

.41 3.98 10.73 6.00 .055 .035 .055 .000 2399.00 949.94 
,014295 690. 650. 570. 0 8 0 .OO 151.75 1101.69 

FLU4 DISTRIBUTION FOR SECNO. 2.00 CUSEL. 2403.14 

STA= 950. 980. 1025, 1038. 1050. 1060. 1065. 1070. 1085. 1090. 1100. 1102. 

PER O= 4.2 54.3 5.2 5.2 5.0 3.2 3.7 11.9 4.0 3.4 .O 
AREA= 28.9 138.8 26.8 26.8 23.7 13.7 15.0 47.1 15.7 18.2 .4 

VEL; 4.0 10.7 5.4 5.4 5.7 6.3 6.7 6.9 6.9 5.1 1.2 
DEPTH= 1 .O 3.1 2.1 2.1 2.4 2.7 3.0 3.1 3.1 1.8 .2 



CNO DEPTH M E L  C R I W  YSELK EG e QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL T W. R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UT W ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  I C W T  CMIAR T O W I D  ENDST 

*SECNO 2.067 
7185 n l n l w n  SPECIFIC ENERGY 

3720 CRITICAL DEPTH A S W E O  
2.067 6.M 2409.M 2409.65 .OO 2410.57 .92 2.87 .06 2406.70 

2741.0 484.4 2064.9 191.7 203.2 2M.O 83.8 148.4 73.5 2406.70 
.42 2.38 8.75 2.29 .055 .035 .055 .000 2403.00 824.66 

.004838 430. 380. 320. 0 16 0 .OO 275.08 1099.74 

FLOU DlSTRlBUTlOU FOR SECN- 2.07 M E L *  2409.66 

STA= 825. 858. 881. 916. 972. 978. 1023. 1042. 1019. 1100. 
PER a= 4.2 3.7 4.0 4.2 1.5 75.3 3.6 3.0 .4 

AREA= 46.7 36.1 47.2 58.1 13.2 236.0 34.5 40.3 9.0 
VEL* 2.5 2.6 2.3 2.0 3.2 8.7 2.8 2.0 1.2 

DEPTH= 1.4 1.7 1.4 1 .O 2.3 5.2 1 .8 1.1 .4 

'SECNO 2.126 
2.126 5.48 2411.48 2410.73 .OO 2412.11 .63 1.48 .06 2408.00 

2741.0 1135.5 1523.3 82.3 309.1 193.0 26.6 152.1 75.1 2408.00 
3.67 6;; 310. 

7.89 3.09 .055 .035 .055 .000 2406.00 854.02 
310. 315. 2 19 0 .W 176.20 1030.22 

FLOU DISTRIBUTION FOR SECNO- 2.13 M E L =  2411.48 

STA= 854. 878. 889. 900. 911. 924. 942. 954. 966. 972. 1015. 1030. 
PER Q= 4.0 5.2 4.9 3.7 3.9 6.0 4.8 5.7 3.2 55.6 3.0 

AREA= 37.3 35.8 33.8 29.7 31.1 47.1 35.0 38.9 20.6 193.0 26.6 
VEL= 2.9 4.0 4.0 3.5 3.4 3.5 3.8 4.1 4.2 7.9 3.1 

DEPTH= 1.6 3.2 3.2 2.6 2.5 2.6 2.9 3.2 3.4 4.5 1.7 

*SECNO 2.245 
F l o o d p l a i n  rnoved 10 f t  t o  match topagrs@ic map. 

2.245 5.44 2414.44 2413.91 .OO 2415.12 .68 2.99 .02 2412.00 
2741.0 1212.3 1511.9 16.7 321.7 183.3 7.4 150.7 77.4 2412.00 

.46 3.77 8.25 2.25 .055 .035 .055 .OOO 2409.00 823.77 
,005880 490. 630. 660. 2 15 0 .OO 202.33 1026.10 

PACE 52 



CNO DEPTH N S E L  CRlUS USELK EG e QLOB 

HV HL OLDSS L-BANK ELEV 
QCH OROB AL OB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICCUT CORAR T W l D  ENDST 

F L W  D l S T R l B U T I O N  FOR SECNOE 2.24 CUSEL= 2414.44 

STA= 824. 875. 8 W .  905. 920. 936. 951. 967. 975. 1020. 1026. 
PER a= 5.3 6.8 7.8 5.9 5.2 5.2 5.2 2.6 55.2 .6 

AREA= 55.2 44.1 47.8 40.3 B . 3  B . 3  B . 3  19.3 183.3 7.4 
VEL; 2.6 4.2 4.5 4.0 3.8 3.8 3.8 3.8 8.2 2.3 

DEPTH= 1 . 1  2.9 3.2 2.7 2.4 2.4 2.4 2.4 4.1 1.2 

'SECNO 2.344 
7185 M l N l l W Y  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSWEO 

2.344 4.65 2419.65 2419.65 .OO 2420.52 .86 3.55 .07 2416.50 
2741.0 628.1 1429.6 MU.4 170.3 147.7 179.9 164.3 80.2 2416.50 

.48 3.69 9.68 3.80 .055 .035 .055 .OD0 2415.00 850.85 
.008841 440. 520. 550. 0 15 0 .OO 300.19 1151.04 

F L W  D I S T R I W T I W  FOR SECNO. 2.34 CUSEL= 2419.65 

3302 UARNING: CCUMYANCE CHANGE QITSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

F L W  OISTRIBUTICU FOR SECNOl 2.44 N E L =  2423.11 
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ecN0 : z H  W E L  C R I W  USELK EG HV HL OLOSS L-BANK ELEV 
PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

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

STA= 824. 851. 862. 874. 884. 887. 893. 903. 929. 956. 971. 977. 1016. 
PER a= 3.7 3.7 5.9 3.7 3.9 3.1 3.3 3.2 3.7 6.7 2.8 44.3 

AREA= 41.0 29.7 41.2 23.7 25.1 21.8 27.1 37.7 41.5 49.2 18.7 169.7 
VEL= 2.5 3.4 3.9 4.3 4.2 3.9 3.3 2.3 2.4 3.7 4.0 7.2 

DEPTH= 1.5 2.8 3.4 4.0 3.9 3.4 2.7 1.5 1.5 3.2 3.6 4.3 

STA= 1016. 1028. 1039. 1056. 1074. 
PER P= 5.0 3.5 3.0 .6 

AREA= 37.3 29.7 31.3 11.7 

VEL; 3.7 3.2 2.7 1.5 
DEPTH= 3.2 2.6 1.9 .7 

*SECNO 2.534 
7185 M l N l m M l  S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSWED 

2.534 4.24 2426.24 2426.24 .OO 2426.92 .68 2.57 .09 2423.50 
2741.0 1140.1 1365.8 235.1 349.6 155.5 67.2 177.2 86.9 2423.50 

.53 3.26 8.78 3.50 .055 .035 .055 .OOO 2422.00 640.70 
.008092 445. 475. 4.50. 0 12 0 . O O '  432.30 1073.00 

FOR SECNO= 2.53 M E L =  2426.24 

STA= 641. 686. 700. 708. 715. 723. 730. 743. 797. 831. 955. 971. 978. 
PER a= 3.8 3.8 3.0 4.1 4.1 3.0 3.5 3.1 3.3 3.3 3.6 2.8 

AREA= 40.3 26.9 18.7 22.4 22.4 18.7 25.5 39.2 36.4 53.9 27.8 17.4 
VEL= 2.6 3.8 4.5 5.0 5.0 4.5 3.8 2.2 2.5 1.7 3.6 4.5 

DEPTH= .9 2.0 2.5 3.0 3.0 2.5 1.9 .7 1 .O .4 1.7 2.5 

STA= 978. 1023. 1030. 1043. I o n .  
PER a =  49.8 3.0 3.5 2.0 

AREA= 155.5 18.7 25.5 23.0 
VEL= 8.8 4.5 3.8 2.4 

DEPTH= 3.5 2.5 1.9 .8 

*SECNO 2.640 
7185 nlulmun SPECIFIC ENERGY 

3720 CRITICAL DEPTH A S W E D  

2.640 5.31 2430.31 2430.31 .OO 2431.28 .97 3.89 .12 2429.00 
2741.0 227.1 1948.2 565.7 92.9 212.7 167.1 183.1 90.8 2427.00 

.55 2.44 9.16 3.39 .055 .035 .055 .OOO 2425.00 852.65 
.OW73 425. 560. 535. 0 11 0 .OO 293.15 1145.79 
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ECNO DEPTH CVSEL CRlWS WSELK EC HV HL OLOSS L-BANK ELEV 
acn PROB ALOE ACH AROB WL TYA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR YTW ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CMIAR TOPYlD ENDST 

FLW DISTRIBUTICU FOR SECNOm 2.64 CYSEL; 2430.31 

*SECNO 2.716 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

2.716 5.24 2434.24 2434.24 .OO 2435.15 .91 2.92 .O1 2431.00 

2741.0 647.1 1556.8 537.1 201.9 160.8 131.8 187.5 93.4 2431.00 
.57 3.20 9.68 4.08 .055 .035 .055 .OOO 2429.00 797.51 

.OD7928 365. 400. 410. 0 5 0 .DO 299.32 1G96.84 

FLW DISTRlBUTIMl FOR SECNOI 2.72 CUSELz 2434.24 

.SECNO 2.818 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH A S W E D  

2.818 4.19 2439.19 2439.19 .OO 2440.01 .82 4.27 .02 2436.00 

2741.0 561.7 1440.4 738.9 167.3 152.8 196.2 193.5 W.9 2436.00 

.59 3.36 9.43 3.77 .055 .035 .055 .OW 2435.00 W.30 
,008279 480. 540. 540. 0 16 0 .OO 297.78 1160.08 

FLW DlSTRlWTIW FOR SECNOl 2.82 CVSELx 2439.19 
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CNO DEPTH W E L  CRIUS USELK EG 

QLDB 

HV HL OLOSS L-BANK ELEV 

QCH QRDB ALDB ACH A R M  VOL TWA R - U N K  ELEV 

TIME VLDB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC I C W T  CDRAR T W l D  ENDST 

STA= 862. 909. 936. 963. 978. 985. 1025. 1032. 1038. 1058. 1072. 1085. 11 1 1 .  
PER Q= 4.2 3.3 4.0 5.0 4.1 52.5 3.8 3.1 6.9 4.1 3.2 4.1 

AREA= 44.2 32.5 -3b.4 32.0 22.1 152.8 20.4 17.8 44.9 27.6 24.0 36.2 
VEL- 2.6 2.8 3.0 4.2 5.0 9.4 5.2 4.8 4.2 4.0 3.7 3.1 

DEPTH= .9 1.2 1.4 2.3 2.9 3.8 3.0 2.7 2.2 2.1 1.8 1.4 

STA= 1111. 1160. 
PER Q= 1.8 

AREA= 25.3 
VEL= 1.9 

DEPTH* .5 

"SECNO 2.891 
7185 M I N I W  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIWS. 920.0 1300.0 TYPE= 1 TARGET* 380.000 
Encroach to 920 for slnell left bank tributary. 

2.891 5.23 2442.23 2442.23 .OO 2443.33 1.10 3.01 .11 2439.00 
2741.0 216.4 1983.1 541.5 64.2 205.3 156.5 197.6 99.2 2439.00 

3.37 8;;; 400. 
9.66 3.46 .a55 .035 .055 .OOO 2437.00 924.93 
385. 545. 0 11 0 .OO 222.48 1147.41 

F L W  D I S T R I W T I W  FOR SECNOI 2.89 CYSEL- 2.442.23 

STA= 925. WB. 974. 1022. 1031. 1010. 1055. 1079. 1142. 
PER P= 5.2 2.7 72.3 4.8 3.5 4.3 4.2 3.0 

AREA= 47.8 16.4 205.3 26.9 22.4 31.3 36.4 39.4 
VEL= 3.0 4.5 9.7 4.8 4.3 3.8 3.2 2.1 

DEPTH= 1.1 2.7 4.3 3.0 2.5 2.0 1.6 .6 

'SECNO 2.997 
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CWO DEPTH CUSEL CRlYS YSELK EG 8 OLD0 

HV HL OLOSS L-BANK ELEV 

PCH PRO0 ALOE ACH AROE VOL TYA R-BANK ELEV 

TIME VLOB VCH V R W  XNL XNCH XNR UT N ELWIN SSTA 

S L W E  XLOBL XLCH XLOER I T R I A L  I D C  ICDNT CORAR T O W I D  ENDST 

F L W  D l S T R l B U T l C U  FOR SECW* 3.00 CUSEL. 2446.75 

STA= 746. 833. 860. 886. W6. 918. 923. 929. 935. 940. 953. 972. 978. 

PER a= 3.5 4.3 5.1 4.1 5.2 3.9 5.2 4.7 3.0 4.5 4.6 2.3 

AREA= 52.7 41.3 45.4 35.7 33.9 21.0 25.1 23.4 17.9 32.2 37.6 15.6 

VEL= 1.8 2.8 3.1 3.2 4.2 5.1 5.7 5.5 4.6 3.8 3.4 4.0 

DEPTH= .6 1.5 1.7 1.8 2.8 3.7 4.4 4.2 3.2 2.4 2.0 2.6 

STA= 978. 1020. 1033. 1054. 
PER a= 45.1 3.5 .9 

AREA= 155.3 27.6 13.0 

VEL. 8.0 3.5 1.8 
DEPTH= 3.7 2.1 .6 

'SECNO 3.092 

3265 D I V I D E D  F L W  

7185 M l Y I I ( U I I  S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSWED 
.OO 2452.51 &:: 197.8 157.6 

1 .OO 3.66 . I8  2152.00 
54.7 209.0 105.1 2449.00 

.65 4.94 9.82 3.97 .055 .035 .055 .OD0 2447.00 832.22 
,011433 370. 500. 520. 0 11 0 .OO 218.93 1074.33 

F L W  D I S T R I W T I D N  FOR SECN* 3.09 CVSELz 2451.51 

STAG 1070. 1074. 
PER a= .O 

AREA= .5 
VEL= .6 

DEPTH= .1 



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

OCH PRO0 ALOB ACH A R M  VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR T O W 1 0  ENDS7 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 7.58 

F L W  D I S T R l B U T l M l  FOR SECN* 3.19 W S E L z  2455.44 

STA= 863. 923. 948. 961. 975. 1020. 10%. 1055. 1068. 1094. 1126. 1181. 
PER a= 3.9 5.1 3.4 5.7 55.5 6.7 7.6 3.4 4.8 3.1 .8 

AREA= 53.7 49.0 29.1 41.2 197.5 45.4 57.6 29.6 47.7 40.0 19.4 
VEL= 2.0 2.8 3.2 3.8 7.7 4.0 3.6 3.2 2.8 2.1 1.1 

DEPTH= .9 1.9 2.3 2.9 4.4 3.2 2.7 2.3 1.9 1.2 .3 

"SECNO 3.279 
M l N I W W  S P E C I F I C  ENERGY 

F 4 6  2458.46 .OO 2459.48 1.02 2.80 .I8 2455.00 
2741.0 665.3 1745.8 329.9 207.6 178.4 75.8 220.8 111.3 2455.00 

.69 3.20 9.79 4.35 .055 .035 .055 .OOO 2453.00 813.92 
.007287 525. 490. 450. 0 5 0 .00 239.61 1053.53 

STA= 814. WO. 935. 955. %5. 980. 1020. 1030. 1040. 1054. 
PER 0; 4.3 4.5 4.4 3.4 7.7 63.7 5.9 4.4 1.7 

AREA= 59.5 45.0 35.7 23.1 44.4 178.4 32.1 27.1 16.6 
VEL= 2.0 2.7 3.4 4.0 4.7 9.8 5.0 4.5 2.9 

DEPTH= .7 1.3 1.8 2.3 3.0 4.5 3.2 2.7 1.2 

.SECNO 3.372 
7185 W I N I M  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH A S W I E D  

3.372 5.79 2442.79 2462.79 .OO 2463.93 1.14 3.33 .05 2459.00 
2741.0 537.0 1983.3 220.7 171.1 201.2 56.4 225.5 113.7 2459.00 

.71 3.14 9.86 3.91 .055 .035 .055 .OOO 2457.00 811.09 
.006710 425. 4W. 4W. 0 8 0 .W 233.49 1054.58 
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CNO DEPTH CUSEL CRlW USELK EG a ELOB 
HV HL OLOSS L-BANK ELEV 

PCH QROB ALOE ACH AROB M L  TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICfflT CWAR TWUlO ENDST 

STA= 821. 913. 956. 965. 973. 980. 1022. 1030. 1045. 1055. 
PER a= 3.3 4.2 3.2 3.9 5.0 72.4 4.5 3.4 .2 

AREA= 53.1 46.6 22.0 22.8 26.6 201.2 25.3 27.4 3.7 
VEL; 1.7 2.5 4.0 4.6 5.1 9.9 4.9 3.4 1.3 

DEPTH= .6 1.1 2.4 3.0 3.5 4.8 3.3 1.8 .4 

'SECNO 3.467 
3.467 6.68 2465.68 2464.84 .OO 2466.47 .79 2.46 .07 2462.00 

2741 .O 84.7 1954.1 702.2 28.0 239.1 216.5 230.6 115.8 2461.30 
.73 3.03 8.17 3.24 .055 .035 .055 .OOO 2459.00 967.38 

.003921 445. 500. 470. 2 5 0 .OO 164.55 1131.93 

STA= 967. 981. 1025. 1030. 1035. 1045. 1055. 1073. 1087. 1110. 1132. 
PER a- 3.1 71.3 3.5 3.1 5.2 3.2 3.5 3.8 . 3.0 .3 
AREA= 28.0 239.1 21.4 20.1 36.0 26.8 35.8 33.7 35.1 7.5 

3.0 8.2 4.5 4.3 4.0 3.3 2.7 3.1 2.3 1 .O 
5.4 4.3 4.0 3.6 2.7 2.0 2.5 1.5 .3 

'SECNO 3.568 

3301 HV CHANGED WORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASMIEO 

3.568 5.59 2468.59 2468.59 .OO 2469.89 1.30 2.91 .20 2465.40 
2741.0 756.9 1925.9 58.3 182.4 182.2 16.4 235.6 117.6 2465.30 

.74 4.15 10.57 3.55 .055 .035 .055 .OOO 2463.04 875.25 
.008676 535. 535. 415. 0 15 0 .OO 153.43 1028.68 

FLW OISTRIBUTIO)( FW SECNO. 3.57 CUSEL- 2468.59 

STA= 875. 911. 932. 942. 953. 960. 966. 971. 1013. 1029. 
PER a= 4.6 6.0 3.6 4.2 3.1 3.9 2.3 m.3 2.1 
AREA= 41.3 41.7 23.0 25.4 18.1 21.2 11.8 182.2 16.4 
VEL= 3.1 4.0 4.2 4.5 4.7 5.0 5.3 10.6 3.6 

DEPTH= 1.2 2.0 2.2 2.4 2.5 2.8 3.1 4.4 1.0 
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CNO DEPTH N E L  CRIUS USELK EO e PLOB 
HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH A R M  VOL TUA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TCPWIO ENOST 

'SECNO 3.M5 
7185 WlNllWn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS= 600.0 1120.0 TYPE= 1 TARGET; 520.000 
Encroach t o  1120 fo r  smll r i gh t  bank t r i tx l tary.  Mapped t o  USEL. 

3.M5 5.39 2474.39 2474.39 .OO 2475.52 1.13 4.08 .03 2471.W 
2741.0 534.3 1935.5 271.2 127.6 196.8 86.2 239.9 119.6 2472.00 

.76 4.19 9.83 3.15 .055 .035 .055 .OOO 2469.9.00 903.79 
.008015 395. 510. 610. 0 8 0 .OO 1W.80 1100.59 

FLW DISTRIBUTION FOR SECN* 3.66 CYSEL= 2474.39 

STA= 904. 942. 958. 967. 975. 1022. 1031. 1050. 1101. 
PER a= 3 .8  6.2 4.3 5.2 70.6 3.1 4.1 2.7 
AREA= 37.2 39.3 24.3 26.9 196.8 20.8 32.1 33.3 
VEL= 2.8 4.3 4.9 5.3 9.8 4.1 3.5 2.2 

DEPTH- 1 .O 2.4 2.9 3.2 4.2 2.2 1.7 .7 

3470 ENCROACHMENT STATIWS. 872.0 1230.0 TYPE= 1 TARGET- 358.000 
Encroach t o  1230 fo r  smal l  r i gh t  bank tr ibotary. Mapped t o  USEL. 

3.766 4.64 2478.64 2478.49 .OO 2479.33 .69 3.R .W 2476.00 
2741.0 293.3 1555.9 891.8 90.7 186.6 269.1 244.9 122.0 2476.00 

.78 3.23 8.34 3.31 .055 .035 .055 .OOO 2474.00 906.W 
.007234 525. 535. 325. 2 12 0 .OO 308.73 1215.69 

FLW DISTRIBUTION FOR SECNO. 3 . n  N E L -  2476.64 

STA= 907. 949. 972. 1025. 1037. 1048. 1060. 1083. 1106. 1130. 1153. 1198. 1216. 
PER P= 3.8 6.9 56.8 4.4 3.7 3.0 4.7 4.5 4.5 4.5 3.1 .O 
AREA= 41.4 49.3 186.6 28.7 25.8 22.9 39.4 36.6 38.6 38.6 31.6 1.9 
VEL= 2.5 3.8 8.3 4.2 3.9 3.6 3.3 3.2 3.2 3.2 2.5 .6 

DEPTH. 1 .O 2.1 3.5 2.5 2.2 2.0 1.7 1.6 1.6 1.6 .8 .I 

'SECNO 3.862 



ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH OR W ALW ACH ARW VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TDPUlD ENOST 

3302 WRNINC: COUVEVANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.50 

Flow regime s h i f t  from c r i t i c a l  t o  subcr i t ica l  causes KRATIO 
t o  exceed 1.40. 

3.862 6.16 2481.16 2480.25 .OO 2481.64 .48 2.28 .04 24T1.30 
2741.0 1106.5 1575.1 59.4 376.0 227.7 27.3 251.5 124.9 2478.00 

.81 2.94 6.92 2.18 .055 .035 .055 .OOO 2475.00 820.33 
.003199 475. 505. 480. 3 8 0 .OO 220.28 1040.62 

FLW DISTRlBUTlOW FOR SECNCs 3.86 WSEL= 2481.16 

STA= 820. 856. 881. 905. 921. 9U1. 956. 965. 973. 1020. 1041. 
PER a= 3.2 5.1 6.6 5.2 6.3 6.8 3.4 3.7 57.5 2.2 
AREA. 45.8 54.3 62.3 46.2 52.9 56.9 28.5 1 227.7 27.3 
VEL= 1.9 2.6 2.9 3.1 3.3 3.3 3.3 3.5 6.9 2.2 

DEPTH= 1.3 2.2 2.6 2.9 3.1 3.2 3.2 3.5 4.9 1.3 

MORE THAN HVlNS 

7185 MlNlWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS= 920.0 1500.0 TYPE= 1 TARGET= 580.000 
Encroach t o  920 fo r  m a l l  Left bank t r i k r t s r y .  Mapped t o  USEL. 

3.940 4.24 2484.24 2484.24 .OO 2485.35 1.12 2.17 .25 2481.50 
2741.0 597.3 1792.2 351.5 128.1 179.4 90.8 256.3 126.8 2481.50 

.82 4.M 9.99 3.87 .055 .035 .055 .000 2480.00 920.00 
.010511 400. 415. 395. 0 19 0 .00 187.09 1107.09 

FLW DISTRIBUTION FOR SECNOI 3.91 CWEL- 2484.24 

STA= 920. 950. 970. 978. 1029. 1039. 1049. 1069. 1107. 
PER P= 10.6 7.7 3.5 65.4 4.6 3.3 3.7 1.2 
AREA= 64.6 44.8 18.7 179.4 24.9 20.4 28.8 16.8 
VEL= 4.5 4.7 5.1 10.0 5.1 4.5 3.6 1.9 

DEPTH; 2.2 2.2 2.5 3.5 2.5 2.0 1.4 .4 
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CNO DEPTH CUSEL CRlW USELK EG 6 .LD 
HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TOWID ENDST 

'SECNO 4.000 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.75 

Small right bank tributary affects c h a m l  configuration. KRATIO 
i s  reasonable. 

4.000 4.77 2486.77 2485.81 .OO 2487.22 .45 1.73 .13 2482.50 
2741.0 844.7 1371.9 524.4 Z94.0 197.7 152.0 260.0 128.4 2482.50 

.84 2.87 6.94 3.45 .055 .035 .055 .OOO 2482.00 825.73 
.003445 305. 315. 305. 3 11 0 .OO 251.59 1077.32 

FLW OISTRIBUTIOM FOR SECNO; 4.00 CUSEL; 2486.77 

'SECNO 4.042 
7185 M l N l W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

4.042 3.82 2488.82 2488.82 .OO 2489.69 .87 1.23 .17 2486.00 
2741.0 1427.1 1052.7 261.3 307.2 99.6 56.0 262.5 129.5 2486.00 

.85 4.65 10.57 4.66 .055 .035 .055 .WO 2485.00 793.02 
.012546 185. 220. 235. 0 15 0 .OO 255.47 1048.49 

FLW DISTRlBUTlOll FDR SECNO; 4.04 M E L S  2488.82 
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CNO DEPTH WSEL  CRlUS USELK EG HV HL OLDSS L-BANK ELEV 

QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC I C W T  CORAR T O W I D  ENDST 

3301 HV CHANGED W R E  THAN HVINS 

3302 UARNLNG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.86 

3470 ENCROACHMENT STATIWS. 800.0 1550.0 TYPE; 1 TARGETS 750.000 
Encroach to 800 fo r  small Left bank t r ik r te ry .  M a p p d  t o  USEL. 

4.127 4.27 2492.27 2491.49 .OO 2492.60 .33 2.80 .11 2489.00 
2741.0 981.4 1198.3 561.4 356.3 193.0 194.8 268.9 132.6 2489.00 

.88 2.75 6.21 2.88 .055 .035 .055 .OOO 2488.00 800.00 

.a03631 470. 450. 435. 3 15 0 .OO 328.90 1128.90 

FLOU D I S T R I B U T I W  FOR SECNOI 4.13 CUSEL- 2492.27 

STA= 1079. 1102. 1129. 
PER a= 3.6 1.0 

AREA= 41.0 18.6 
VEL= 2.4 1.4 

DEPTH; 1.8 .7 

FLOU DISTRIBUTION F I X  SECNOl 4.22 CWEL= 2494.29 
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ECYD DEPTH N S E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
~ C H  QR08 AL OB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XYL XNCH XYR UTY ELMlY SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  I C W T  CORAR T W l O  ENDST 

STA= 924. 955. 965. 975. 1015. 1031. 1042. 1053. 1064. 1075. 1085. 1095. 1111. 
PER a= 3.2 3 . 5  5.0 45.4 8 .3  5.6 5 .6  5.6 5 .6  5.1 3 .5  3 .0  

AREA= 35.3  26.2 32 .7  162.6 53.2 35.9 35.9 35.9 36.3 33.5 26.2 28.8 
VEL= 2.5 3 .6  4 . 2  7 .6  4.3 4.2 4.2 4.2 4.2 4.2 3 . 6  2 . 9  

DEPTH; 1.1 2 .6  3 .3  4.1 3 . 3  3 .3  3.3 3 .3  3.3 3 .2  2 . 6  1.8 

STA= 1111. 1132. 
PER a= .8 

AREA= 13.5 
VEL= 1.7 

OEPTH= .6 

3265 D I V I D E D  F L W  

3301 HV CHANGED WORE THAW HVlYS 

MlY lWUl l  SPECIFIC ENERGY e R I T I C A L  DEPTH A S W E D  

4.290 4.46 2497.46 2497.46 .OD 2498.64 1.19 2.38 .26 2494.00 
2741 .D 359.6 1824.9 556.5 89.0 178.0 119.7 280.3 137.3 2494.00 

.91 4 .04  10.25 4.65 .055 .035 .055 .OOO 2493.00 820.61 
,009327 340.  360. 360. 0 8 0 .OO 184.18 1080.33 

F L W  DISTRIBUTION FOR SECNO;: 4.29 CUSEL- 2497.46 

STA= 821. 958. 967. 975.  1020. 1027. 1035. 1042. 1057. 1080. 
PER a= 4.3 3 .6  5.2 66.6 5.1 4 .3  3 .4  4 .9  2.5 

AREA= 42.6 20.6 25.8 178.0 24.1 21.9 19.0 31.3 23.3 
VEL= 2.8  4 .7  5.5 10.3 5 .8  5.4 4.9 4.3 3 .0  

DEPTH= .3 2.5 3.1 4.0 3 . 3  3.0 2 .6  2.1 1 .O 

3265 D I V I D E D  FLOU 

7185 MINIMU44 SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASWI lED 
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CNO DEPTH CWSEL CRlWS WSELK EG a PLOB 

HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIY SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICOUT CORAR TOPUID ENDST 

FLOY DISTRIBUTION FWI SECNO- 4.40 CWSEL= 2504.77 

STA= 733. 769. 845. 867. 889. 911. 931. 950. 1031. 1066. 
PER O= 4.0 5.0 6.7 6.7 6.7 5.9 5.9 56.5 2.6 

AREA; 32.5 45.0 39.0 39.0 39.0 54.5 54.5 180.5 24.9 
VEL= 3.4 3.1 4.7 4.7 4.7 4.7 1.7 8.6 2.8 

DEPTH; .9 .6 1.8 1.8 1.8 1.8 1.8 2.2 .7 

'SECNO 4.491 

3302 WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 1.48 

FLOY DISTRlBUTlCU FOR SECNO= 4.49 M E L x  2509.30 

STA= 937. 959. 1011. 1031. 1050. 1071. 1140. 1160. 1174. 1187. 1200. 1231. 1243. 
PER a= .9 53.3 8.8 6.0 4.4 6.0 5.2 4.3 4.3 3.4 3.3 .1 

AREA= 14.3 185.0 56.0 43.7 37.8 70.1 41.0 31.0 31.0 26.6 36.6 2.9 
VEL= 1.8 7.9 4.3 3.8 3.2 2.4 3.5 3.8 3.8 3.5 2.5 .9 

DEPTH= .6 3.6 2.8 2.3 1.8 1 .0 2.0 2.3 2.3 2.0 1.2 .2 

3265 D I V I D E D  F L W  

7185 M l N l W  S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUIED 
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CNO DEPTH M E L  CRlUS USELK EG @ a m  
HV HL OLOSS L-BANK ELEV 

PCH OR OB A L 0 8  ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH V R m  XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH X L m R  I T R I A L  I D C  I C W T  CORAR T W l D  ENDST 

F L W  DlSTRIBUTlOW FOR SECNW 4.56 CUSEL- 2512.24 

STA= 947. 965. 970. 976. 981. 1015. 1020. 1030. 1lW. 1237. 
PER a= 3.3 3.5 5.0 5.5 69.9 4.8 3.2 3.4 1.2 

AREA= 26.4 18.7 23.8 25.2 182.7 22.4 22.4 51.1 21.0 
VEL= 3.5 5.2 5.8 6.0 10.5 5.9 3.9 1.8 1.5 

OEPTH. 1.5 3.7 4.3 4.6 5.4 4.5 2.2 .3 .4 

14W NH CAR0 USED 

'SECNO 4.680 

3301 HV CHANGED W E  THAN HVlNS 

e RNING: CDNVTYANCE CHANGE U J T S l D E  OF ACCEPTABLE RANGE, KRATIO = 1.56 

NH card used t o  reoresent uetl-defined secondarv channel. 

F L W  D I S T R I B U T I M (  FOR SECNW 4.68 N E L .  2515.78 

STA= 807. 835. 8LO. 845. 850. 855. 860. 865. 871. 881. 896. 915. 940. 
PER a= 4.0 3.1 3.9 4.5 5.1 4.9 4.1 3.6 4.1 3.5 3.4 3.4 

AREA= 40.4 17.2 19.7 21.4 23.2 22.7 20.2 19.4 30.1 37.2 40.8 44.6 
VEL; 2.7 5.0 5.5 5.8 6.1 6.0 5.5 5.1 3.8 2.6 2.3 2.1 

DEPTH= 1.5 3.4 3.9 4.3 4.6 4.5 4.0 3.5 2.9 2.5 2.1 1.8 

STA= 940. 964. 973. 1030. 1050. 
PER 0- 3.5 2.1 45.1 1.6 

AREA= 44.8 22.6 225.8 24.4 
VEL; 2.1 2.6 5.5 1.8 

DEPTH. 1.9 2.5 4.0 1.2 



ECNO DEPTH CWSEL CRlUS YSELK EC HV HL OLOSS L-BANK ELEV 
acn aRm ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CMIAR TOWID ENDST 

3301 HV CHANGED WORE THAN HVlNS 

7185 Mln Iwn  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSWEO 
4.783 4.78 2518.78 2518.78 .OO 2519.69 .91 2.25 .24 2516.00 

2741.0 496.9 1761.9 482.2 141.0 190.9 157.9 3W.0 151.9 2516.00 
1.03 3.52 9.23 3.05 .055 .035 .055 .OOO 2514.00 882.65 

.007749 510. 540. 555. 0 5 0 .DO 286.87 1169.52 

FLW DISTRIBUTION FOR SECWO= 4.78 CUSEL= 2518.78 

STA= 883. 92s. 950. 972. 1021. 1043. 1 0 ~ ) .  1093. 1170. 
PER a= 4.9 5.7 7.6 64.3 7.6 3.3 4.3 2.5 
AREA= 46.2 44.6 50.2 190.9 50.2 27.4 42.1 38.1 
VEL= 2.9 3.5 4.1 9.2 4.1 3.3 2.8 1.8 

3302 YARNING: CONVEYANCE CHANCE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.77 

NO encroachment appcars warranted at this section. KRATIO exceeds 
1.4 due t o  naturat expansion. 

4.869 4.32 2521.32 2520.15 .OO 2521.54 .21 1.70 .14 2518.00 
2741.0 240.7 933.5 1564.8 122.4 175.7 603.9 315.6 155.2 2518.00 

1.06 1.97 5.31 2.59 .D55 .035 .055 .OOO 2517.00 885.80 
.002477 445. 450. 375. 3 14 0 .OO 413.73 1299.52 

PACE 67 
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ECNO DEPTH CUSEL C R l V S  YSELK EG 
OLOB 

HV HL OLOSS L-BANK ELEV 

PCH OROB ALOE ACH AROB VOL TYA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOUT CORAR TOWID ENDST 

STA= 886. 971. 986. 1030. 1050. 1065. 1080. 1095. 1110. 1126. 1143. 1159. 1175 
PER 0- 4.6 4.1 34.1 7.3 5.4 5.4 5.4 5.4 5.5 4.7 4.1 3.5 

AREA= 80.1 42.3 175.7 66.5 49.8 49.8 49.8 49.8 51.7 47.3 43.6 39.2 
VEL= 1.6 2.7 5.3 3.0 3.0 3.0 3.0 3.0 2.9 2.7 2.6 2.4 

DEPTH= .9 2.8 4.0 3.3 3.3 3.3 3.3 3.3 3.2 2.9 2.7 2.4 

STA= 1175. 1208. 1240. 1300. 
PER O= 5.3 3.3 1.7 

AREA= 66.6 50.3 39.4 

VEL= 2.2 1.8 1.2 

OEPTHs 2.0 1.5 .7 

3301 HV CHANGED MORE THAN HVlNS 

7185 M I N l r m ( l  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLWED 

4.956 5.98 2523.98 2523.98 .OO 2525.77 1.80 1 .80, .63 2519.50 

2741.0 313.9 2001.4 425.8 56.8 164.6 80.4 321.1 157.4 2519.50 

1.07 5.52 12.16 5.29 .055 .035 .055 .OOO 2518.00 961.10 
09095 450. 460. 355. 0 11 0 .OO 88.72 1049.83 

FLCU DISTRIBUTION FOR SECN* 4.W CVSEL. 2523.98 

STA= 961. 967. 972. 978. 984. 1015. 1020. 1025. 1030. 1035. 1040. 1045. 1050. 
PER a= .2 1.6 3.9 5.7 73.0 5.2 4.0 2.9 1.9 1.1 .4 .1 

AREA= 3.6 11.1 19.0 23.2 164.6 21.1 18.1 14.9 11.6 8.1 4.9 1.6 

VEL= 1.9 4.0 5.6 6.7 12.2 6.7 6.0 5.3 4.5 3.5 2.5 1.2 

DEPTH= .6 2.0 3.3 4.2 5.2 4.2 3.6 3.0 2.3 1.6 1.0 .3 

3301 HV CHANGED MORE THAW HVlNS 

3302 YARNING: COUVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRAT10 = 3.98 

section taken f r a  topsgraphic map t o  bet ter  represent contraction 
betueen Sections 4.956 and 5.041. Contraction con f i nsd  on 
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aerial  photographs. 

6.34 2526.3 2523.17 .OO 2526.44 .I0 .32 .34 2520.00 

STA= 740. 810. 850. 900. 940. 9BO. 1025. 1060. 1105. 1128. 
PER a= 2.2 7.0 8.8 3.9 10.9 34.3 18.0 12.2 .7 
AREA= 82.1 133.6 167.0 93.6 173.6 285.3 221.9 195.3 27.4 
VEL; .7 1.4 1.4 1.1 1.7 3.5 2.2 1.7 .7 

DEPTH; 1.2 3.3 3.3 2.3 4.3 6.3 6.3 4.3 1.2 

3302 YARNING: COUVEVANCE CHANCE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = .62 

Sudden widening and f lat tening of c h a m l  cross section for 500 f t .  
Upstrean and dotenstrean reaches very mrrow. KRATIO reasmble .  

5.041 5.11 2526.51 2524.95 .OO 2526.65 .I4 .19 .02 2522.40 
2741.0 1649.2 772.3 319.5 761.5 166.6 164.2 331.5 160.6 2521.90 

1.12 2.17 4.64 1 .95 .055 .035 .055 .OOO 2521.40 700.67 
.001517 210. 230. 225. 2 11 D .OO ' 418.52 1119.19 

OISTRIBUTION FOR SECNOD 0 5.04 CUSEL. 2526.51 

STA= 701. 743. 757. 781. 805. 859. 872. . 893. 908. 935. 955. 983. 

PER Q= 6.5 4.2 6.0 3.4 4.8 3.2 4.2 3.8 6.5 6.6 3.4 7.4 
AREA= 93.1 48.6 74.0 51.3 87.0 40.2 45.7 37.4 65.4 81.4 49.4 88.1 
VEL= 1.9 2.3 2.2 1.8 1.5 2.2 2.5 2.8 2.7 2.2 1.9 2.3 

DEPTH= 2.2 3.3 3.1 2.2 1.6 3.0 3.7 4.3 4.2 3.0 2.4 3.2 

sTA= 983. 1018. 1034. 1052. 1119. 
PER a= 28.2 5.7 3.3 2.6 
AREA= 166.6 60.4 46.2 57.5 

VEL= 4.6 2.6 2.0 1.3 
DEPTH= 4.7 3.8 2.6 .9 

'SECNO 5.149 

3301 HV CHANGE0 M E  THAN HVINS 

7185 M I N l W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIEO 
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CNO oEprn CUSEL CRIVS USELK EG 

QLOB 
HV HL OLOSS L-BANK ELEV 

PCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CMIAR TWYID ENOST 

FLOU DISTRIBUTION FOR SECNOI 5.15 CUSEL; 2529.70 

STA= 855. 915. 930. 940. 950. 960. 971. 976. 982. 1014. 1020. 1025. 1035. 
PER a= 5.1 3.9 3.2 3.7 4.3 5.4 3.6 4.4 51.0 4.0 3.1 3.5 
AREA= 51.3 27.7 21.0 23.0 25.0 29.5 17.9 20.2 133.8 19.0 16.2 22.0 
VEL; 2.7 3.9 4.2 4.5 4.7 5.0 5.6 6.0 10.5 5.8 5.3 4.4 

DEPTH= .9 1.8 2.1 2.3 2.5 2.8 3.2 3.5 4.2 3.4 2.9 2.2 

SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS= 850.0 1150.0 TYPE= 1 TARGET; 300.000 
Encroach t o  850 fo r  small l e f t  bank t r ibutary.  

5.272 6.41 2536.41 2536.41 .OO 2537.74 1.33 4.60 .13 2532.00 
2741.0 468.2 2141.4 131.5 155.0 207.6 33.5 347.2 167.6 2532.00 

1.16 3.02 10.32 3.93 .055 .035 .055 .DO0 2530.00 (162.89 
.OM183 560. 650. 590. 0 11 0 .OO 180.65 1043.55 

FLW DISTRIBUTION FOR SECNOI 5.27 CWEL- 2536.41 

STA= 863. 906. 930. 971. 982. 1020. 1029. 1044. 
PER a= 3.1 3.3 4.0 6.6 70.1 4.4 .4 

AREA= 38.1 36.3 45.2 37.5 207.6 26.8 6.7 
VEL= 2.3 2.7 2.4 4.8 10.3 4.5 1.7 

DEPTH= .9 1.4 1.1 3.4 5.5 3.1 .5 



ECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH AROB VOL TY* R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1OC ICCUT CORAR TDPVIO ENDST 

'SECNO 5.343 
7185 MlNlrmn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATICUS= 820.0 1185.0 TYPE= 1 TARGET; 365.000 
Encroach t o  820 fo r  s m l l  Left bank t r i t u ta r y .  

5.343 5.94 2539.94 2539.94 .OO 2541.24 1.29 2.57 .01 2536.00 

2741.0 108.3 1TM.4 896.3 29.6 157.8 208.9 350.5 168.9 2536.00 

1.18 3.66 11.01 4.29 .055 .035 .055 .OOO 2534.00 964.01 

.007778 330. 375. 385. 0 12 0 .OO 154.60 1118.61 

FLCU DISTRlBUTIffl FOR SECNW 5.34 CUSEL= 2539.94 

STA= 964. 979. 1010. 1025. 1035. 1047. 1059. 1071. 1085. 1W5. 1108. 1119. 
PER P= 4.0 63.3 10.2 5.3 5.6 4.3 3.2 2.2 1.3 .6 .1 

AREA= 29.6 157.8 51.7 29.4 32.9 28.1 23.3 18.5 13.7 8.7 2.5 

VEL= 3.7 11.0 5.4 4.9 4.7 4.2 3.7 3.2 2.6 1.9 .9 

DEPTH= 2.0 5.1 3.4 2.9 2.7 2.3 1.9 1.5 1.1 .7 .2 

5.432 
MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
5.432 5.52 2544.12 2544.12 .OO 2545.77 1.65 3.72 .I4 2539.30 

2741.0 551.1 2020.1 169.7 110.2 173.4 39.2 354.2 170.2 2540.00 

1.19 5.00 11.65 4.33 .a55 .035 .055 .OOO 2538.60 936.00 

.OW579 435. 470. 415. 0 11 0 .OO 106.87 1042.87 

FLCU DISTRIBUTION FOR SECNO. 5.43 CUSEL; 2544.12 

STA= 936. 941. 947. 966. 972. 981. 987. 1021. 1033. 1043. 
PER P= .O .4 3.7 2.2 7.0 6.7 73.7 5.8 .4 

AREA; 1.1 4.8 30.0 13.6 33.5 27.3 173.4 32.9 6.2 

VEL= .9 2.1 3.4 4.5 5.8 6.8 11.7 4.8 1.9 

DEPTH= .2 .8 1.6 2.5 3.5 4.5 5.1 2.7 .7 

*SECNO 5.534 
7185 MlNllllW SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Floodplain sh i f ted  10 f t  t o  m t c h  topopaphic mp. 
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CNO OEPTH N E L  CRlUS *ELK EG rn OLOB 

HV HL OLOSS L-BANK ELEV 

PCH OROB ALOB ACH AROB VOL TYA R-BANK ELEV 

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

SLOPE XLOEL XLCH XLOBR I T R I A L  I D C  I C W T  CORAR T O W I D  ENDST 

F L W  OISTRIEUTIOU FOR SECNO- 5.53 M E L -  2552.55 

STA= 945. 967. 976. 980. 981. 1017. 1020. 1026. 1033. 1049. 
PER O= 3.3 5.2 3.1 1.7 73.9 3.5 4.0 3.3 2.0 

AREA= 26.3 27.2 13.8 7.3 174.8 14.7 18.7 18.9 17.4 
VEL; 3.5 5.3 6.1 6.5 11.6 6.5 5.8 4.9 3.2 

DEPTH= 1.2 3.0 3.7 4.0 4.9 4.1 3.5 2.6 1.1 

"SECNO 5.620 

3301 HV CHANCED WORE THAN HVINS 

YARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.60 

S e c t i o n  b e c a m s  f l a t  a n d  uide at sharp 90 degree turn. KRATIO OK. 

F L W  D I S T R I B U T I W  FOR SECNOl 5.62 N E L -  2556.14 

STA= 969. 986. 989. 1038. 1 .  1050. 1130. 
PER Q= 3.5 1.9 69.7 4.5 4.0 16.5 

AREA= 32.2 12.1 254.0 28.4 26.3 170.8 
VEL= 3.0 4.2 7.5 4.3 4.2 2.6 

DEPTH: 1.9 4.3 5.2 4.5 4.2 2.1 

'SECNO 5.696 
5.696 6.41 2557.41 2556.81 .OO 2558.27 .M 1.39 .08 2553.00 
2741.0 130.3 1984.6 626.1 37.1 232.8 218.4 366.6 174.1 2553.30 
1.24 3.51 8.53 2.87 .055 .035 .055 .OOO 2551.00 968.75 

.OW026 390. 405. 270. 3 11 0 .OO 167.04 1135.79 
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CNO DEPTH N E L  CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB A L L 8  ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CCUAR T O W I D  ENDST 

FLOW D I S T R l B U T l O N  FOR SECNOZ 5.70 CWSEL. 2557.41 

STA= 969. 984. 1025. 1034. 1047. 1071. 1090. 1105. 1125. 1136. 
PER a= 4.8 72.4 4.4 3.8 3.3 4.1 3.6 3.2 .4 

AREA= 37.1 232.8 30.9 33.3 38.2 40.1 33.7 35.0 7.6 
VEL= 3.5 8.5 3.9 3.1 2.4 2.8 3.0 2.5 1.5 

DEPTH= 2.5 5.7 3.5 2.4 1.6 2.1 2.3 1.7 .7 

CCHV= .400 CEHV; .&I0 
'SECNO 5.821 

3301 HV CHANGED WORE THAN HVlNS 

7185 R I N I I W M  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH A S W E D  
In the W r  reaches of Wash AH3, var iat ions in s l o p  ard c h a m l  
cross section are c m n ,  and warning messages pertaining t o  KRATIO 

values higher than "normal" frequent. Only extreme var iat ions w i l l  
be explained. 
Ex t remly  t o r t u w s  c h a m l .  CCHV a d  CEHV imreascd accordingly. 

5.64 2563.64 2563.64 .OO 2565.46 1.82 3.32 .58 2559.50 

3 0 . 1  2067.0 370.9 57.2 171.3 63.5 371.4 175.7 2559.50 
1.25 5.30 12.07 5.84 .055 .035 .055 .OOO 2558.00 958.16 

.OOW53 545. 565. 505. 0 15 0 .OO 85.45 1043.61 

FLOU DISTRIBUTION FCU SECN* 5.82 CYSEL; 2563.64 

STA= 958. 961. 966. 970. 975. 980. 985. 1020. 1025. 1030. 1035. 1040. 1044. 
PER 0; .O .3 1.1 2.1 3.3 4.2 75.4 4.9 4.4 3.0 1.1 .I 

AREA= .6 4.0 7.9 11.7 15.5 17.5 171.3 19.9 18.7 14.9 8.2 1.7 

VEL= 1 .O 2.4 3.7 4.8 5.8 6.6 12.1 6.8 6.5 5.5 3.7 1.6 

DEPTH= .2 .8 1.6 2.4 3.2 3.9 4.8 4.0 3.7 3.0 1.6 .5 

'SECNO 5.868 

3301 HV CHANCED W E  THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE W T S I O E  OF ACCEPTABLE RANGE, KRATIO = 2 . 3  



In this vicinity, c h a m l  changes course more than 180 W r e e s  
i n  about 500 f t .  Conveyance change reasonable for cwditions. 

5 .89  7.35 2566.35 2563.51 .oo 2566.86 .SI .aa .s2 2559.50 
2741.0 396.9 1870.7 473.5 116.4 284.0 145.1 373.8 176.2 2559.50 

1.27 3.41 6.59 3.26 .055 .035 .055 .OOO 2559.00 954.12 
.001764 270. 250. 240. 2 15 0 .OO 102.63 1056.75 

FLW D I S T R I B U T I f f l  FML SECN* 5.87 CUSEL= 2566.35 

STA= 954. 9M). 970. 980. 1020. 1030. 1045. 1057. 
PER O= .3 4.6 9.6 68.2 9.6 7.0 .6 

AREA= 6.9 43.5 66.0 284.0 66.0 65.3 13.8 

VEL= 1.2 2.9 4.0 6.6 4.0 3.0 1.2 

DEPTH= 1.2 4.4 6.6 7.1 6.6 4.4 1.2 

'SECNO 5.908 

3301 HV CHANGED MORE THAN HVlNS 

7185 I I I N I M  S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATICUS* 931.4 1140.0 TYPE= 1 TARGET* 208.600 
NOTE: Encroachment to L i m i t  of effective flow on inside portion 

of lwp.  Location estimated f r m  revieu of aerial photographs. 

Floodplain plotted to USEL. 
5.09 2568.09 2568.09 .OO 2569.75 1.66 .71 .69 2565.40 

2741.0 235.7 2465.9 39.5 42.5 229.6 9.6 375.5 176.6 2565.30 
1.27 5.55 10.74 4.10 .055 .035 .055 .OOO 2563.00 931.40 

,012644 130. 200. 165. 0 19 0 .OO 89.80 1021.20 

FLW DISTRIBUTION FOR SECNO; 5.91 CUSELZ 2568.09 

STA= 931. 939. 946. 1013. 1017. 1020. 
PER a= 4.1 4.5 90.0 1 .2 .2 

AREA= 22.3 20.2 229.6 7.1 2.5 
VEL= 5.1 6.1 10.7 4.7 2.4 

DEPTH= 3.1 2.8 3.4 2.1 .7 
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CNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK €LEV 
QCH PRO8 AL W ACH ARC# VOL TUA R-BANK ELEV 

TIME VLOB VCH VRO8 XWL XNCH XNR UT N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR T W I D  EWDST 

3302 UARNING: CONVEYANCE CHANCE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

FLOY DISTRIBUTION FOR SECWO= 5.97 CUSEL= 2571.19 

STA= 920. 960. 980. 1020. 1030. 1032. 
PER 0. 6.5 13.3 73.4 6.6 .2 
AREA= 63.8 73.9 207.8 37.0 2.6 

VEL= 2.8 4.9 9.7 4.9 1.6 

DEPTH= 1.6 3.7 5.2 3.7 1.6 

'SECNO 6.029 
7185 MlNIlCYl SPECIFIC ENERGY 
3 0 CRITICAL DEPTH ASWE0 

0 Flowrate t h r w h  both n u  and old US 60 culverts fran HEC-1 cperat im 
SAH8O. C m t i r w s  thrcugh d of detailed study. 

6.029 7.10 2577.10 2577.10 .OO 2578.42 1.32 2.42 .ll 2577.50 
1908.0 .O 1855.7 52.3 .O 198.7 25.1 XO.0 178.1 2576.50 

1.29 .OO 9.34 2.08 .OOO .035 .055 .OM) 2570.00 985.80 
.010713 330. 340. 325. 0 8 0 .OO 104.50 10W.30 

FLOU DISTRIBUTION FOR SECNO. 6.03 M E L =  2577.10 

STA= 986. 1045. 1050. 1055. 1064. 1065. 1070. 1015. 1080. 1085. 1090. 
PER a= 97.3 .I .O .I .2 .4 .5 .7 .5 .I 

AREA= 198.7 1.8 1 .O 1.8 2.5 3.5 4.3 5.0 4.1 1.3 
VEL= 9.3 1.3 .9 1.3 1.7 2.1 2.4 2.7 2.3 1.1 

DEPTH= 3.4 .4 .2 .4 .5 .7 .9 1.0 .8 .3 

3301 HV CHANGED M E  THAN HVlNS 
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ECNO DEPTH M E L  CRlUS USELK EC HV HL OLOSS L-BANK ELEV 
OCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTW ELI(IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICCUT CWIAR TOW10 ENDST 

3302 WARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 2.48 

3470 ENCROACHMENT STATICUS= 940.0 1025.0 TYPE= 1 TARGET= 85.000 
Extremely f l a t  s lo(r  and wide cross section i n  t h i s  reach. 
Begin Special Culvert analysis of US 60 bridge (3-8x10 RCB). 
Section 1 i n  SC rwtin. Lef t  overbank encroached t o  940 t o  
meet 4 to  1 f l a r  expansim c r i t e r i a  damstreen frm culvert.  
Floodplain mapped t o  USEL. 

6.084 7.29 2579.29 2576.89 .OO 2579.73 .44 .% .35 2576.00 
1908.0 122.6 1765.7 19.6 59.1 320.9 13.5 382.0 178.6 2576.00 

1.31 2.07 5.50 1.45 .055 .035 .055 .000 2572.00 940.00 
,001639 280. 290. 235. 2 19 0 .OO 83.22 1023.22 

FLGV DISTRIBUTION FOR SECNO- 6.08 WSEL= 2579.29 

3301 HV CHANGED W E  THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWlEO 

3495 OVERBANK AREA ASSWED Ida-EFFECTIVE, ELLEA= 25W.00 ELREAS 2589.80 

Section 2 in SC rwtim. Secticns c m t r u c t e d  f ran  US 60 c m t e r l i m  
elevation data a d  st ructure survey (Structure d e s i g ~ t i o n  X-2). 

6.107 4.82 2579.62 2579.62 .OO 2582.05 2.43 .27 1.59 2590.00 
1908.0 .O 1908.0 .O .O 152.5 .O 382.8 178.8 2589.80 

1.31 .OO 12.51 .OO .OOO .016 .OOO .OOO 2574.80 984.17 
.003174 120. 120. 120. 0 14 0 .OO 31.64 1015.83 
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CNO DEPTH CUSEL CRlYS YSELK EG 6 .LOB 
HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH ARC0 VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELYlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPUlO ENDST 

FLW DISTRIBUTION FOR SECNO= 6.11 CYSEL; 2579.62 

STA= 984. 1016. 
PER P= 100.0 
AREA= 152.5 
VEL= 12.5 

DEPTH; 4.8 

SPECIAL CULVERT 

SC CUM0 CUNV ENTLC COFP RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
3 .016 .40 3.00 .OO 8.00 10.00 60.00 8 1 2575.20 2574.80 

CHART 8 - BOX CULVERT UlTH FLARED UINGUALLS; NO INLET TW EDGE BEVEL 
SCALE 1 - UINGUALLS FLARE0 30 TO 75 DEGREES 

CULVERT WTLET CWTROL 
2583.270 EGM: = 2583.714 PWSE= 2579.621 ELTRD. 2588.6D0 

3301 HV CHANGED WORE THAN HVlNS 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.93 

SPECIAL CULVERl 

EGlC EMC H4 WEIR PWLV VCH AWLV ELTRD UElRLY 
2583.27 2583.71 1.66 0. 1WO. 8.021 240.0 2588.60 0. 

3495 OVERBANK AREA ASSUMED NW-EFFECTIVE, ELLEA. 25W.00 ELREAS 2589.80 

Conveyance chawe thr& cu lver t .  St ructure X-2 in StruCture Survey. 
Section 3 in SC rout ine. 

6.118 7.51 2582.71 . 00 .OO 2583.71 1.00 1.66 .00 25W.W 
1908.0 .O 1W8.0 .O .O 237.9 .O 383.0 178.8 2589.80 

1.31 . 00 8.02 . 00 .DO0 .Dl6 .OOO .OOO 2575.20 984.15 
.000849 60. 60. 60. 3 0 0 .W 31.m 1015.85 

0 DISTRIBUTION FOR SECNOI 6.12 M E L =  2582.71 



CNO DEPTH CYSEL CRlUS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

QCH PROB ALOE ACH ARC0 VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELWlY SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICON1 CORAR TDPUlO ENDST 

STA= 984. 1016. 
PER P= 100.0 

AREA= 237.9 
VEL= 8.0 

DEPTH= 7.5 

3301 HV CHANGED MORE THAN HVINS 

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

3470 ENCROACHnENT STATIONS- 960.0 1100.0 TYPE= 1 TARGET= 140.000 
Conveyance  c h a n g e  due t o  c u l v e r t .  S e c t i o n  4 in SC r o u t i n e .  

GR d a t a  t a k e n  fran t o p o ~ r a p h i c  nep. E n c r o a c h m e n t s  a d i d  t o  m e e t  

1 t o  1 f lar c o n t r a c t i o n  c r i t e r i a .  F l o o d p l a i n  new t o  USEL. 

8.33 2583.83 2578.58 .OO 2583.94 .10 .04 .18 2576.00 @? 96.0 1209.1 602.9 73.9 396.8 386.0 384.1 179.0 2575.50 
1.32 1.30 3.05 1.56 .055 .035 .055 .OOO 2575.50 960.00 

.000325 80. 85. 90. 2 18 0 .OO 140.00 1100.00 

FLCU OlSTRIBUTlON FOR SECNOI 6.13 CUSELn 2583.83 

STA= 960. 970. 1020. 1040. 1062. 1100. 
PER Q= 5.0 63.4 16.6 10.5 4.4 

AREA= 73.9 396.8 161.7 128.4 %.O 
VEL= 1.3 3.0 2.0 1.6 .9 

DEPTH= 7.4 7.9 8.1 5.8 2.5 

'SECNO 6.165 
6.165 5.89 2583.89 2580.74 .OO 2584.01 .12 .07 .00 2578.00 

1908.0 571.1 999.2 337.7 326.1 294.7 203.7 387.3 179.6 2578.00 
1.34 1.75 3.39 1.66 .055 .035 .055 .OM) 2578.00 890.79 

.000599 160. 160. 170. 2 17 0 .OO 195.41 1084.21 
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CWO DEPTH CUSEL CRlYS YSELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 
PCH OR00 ALOB ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELUIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CMIAR TOPUlD ENDST 

FLW OlSTRlBUTlON FOR SECWO. 6.16 CYSEL. 2563.89 

STA= 891. 920. 975. 1025. 1055. 1084. 
PER a= 3.1 26.9 52.4 14.6 3.1 
AREA= 56.9 269.2 34 .7  146.8 56.9 
VEL= 1 .O 1.9 3.4 1.9 1 .O 

DEPTH= 1.9 4.9 5.9 4.9 1.9 

'SECNO 6.214 

3302 YARWIWG: CONVEYAWCE CHANGE OUTSlOE OF ACCEPTABLE RAWGE, KRATIO = .24 

Conveyance change (LK to  culvert. Moving upstrean frm backuater 
area. Floodplain shifted 20 f t  r ight  t o  match topography. 

6.214 2.85 2583.85 2583.72 .OO 2584.73 .87 .41 .30 2581.00 
1908.0 586.1 1307.1 14.8 136.5 152.2 5.8 3W.7 . 180.7 2582.00 

FLW DISTRIBUTION FOR SECNO; 6.21 CYSEL= 2583.85 

STA= 896. 900. 914. 928. 942. 959. 975. 1030. 1036. 
PER P= .1 2.1 3.4 5.0 8.3 11.9 68.5 .8 
AREA; 1.6 14.1 19.0 23.9 34.8 43.0 152.2 5.8 
VEL= 1.6 2.8 3.4 4.0 4.6 5.3 8.6 2.6 

DEPTH= .4 1 .O 1.4 1.7 2.1 2.6 2.8 .9 

3302 WRWIWG: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RAWGE, KRATIO = 1.42 

Section 1 i n  SC routine for Old US 60. GR data taken f r m  topographic 

map. Section placed to  meet 4 to  1 expansion c r i t e r i a  damstrean f r m  
cuivert. 

6.265 4.35 2585.85 2585.07 .OD 2586.69 .84 1 .% .02 2582.00 
1908.0 230.0 1609.3 68.7 61.2 204.7 22.7 392.5 181.4 2582.00 

1.36 3.76 7.86 3.02 .055 .035 .055 .OW 2581.50 950.39 
.005232 270. 270. 270. 2 11 0 .OO 88.84 1039.22 



ECNO DEPTH W E L  C R I B  YSELK EC HV HL OLOSS L-BANK ELEV 

PCH 4ROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICCUT CWAR T W l D  ENDST 

F L W  DISTRIBUTION FOR SECNO. 6.26 CYSEL* 2585.85 

STA= 950. 955. 975. 1025. 1030. 1039. 
PER 03 .4 11.7 84.3 2.8 .8 

AREA= 4.3 56.9 204.7 14.2 8.5 
VEL= 1.8 3.9 7.9 3.7 1.8 

DEPTH= .9 2.8 4.1 2.8 .9 

3301 HV CHANGED MORE THAN HVlNS 

7185 M l W l l l l W  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASWWED 

34% OVERBANK AREA ASWWED NCU-EFFECTIVE, ELLEA* 2590.50 ELREAS 2590.80 

s e c t i o n  2 i n  SC routine. S t r u c t u r e  X - I  frm structure survey. 
D o w n s t r e a m  f a c e  of  3-10x5 R e i n f o r c e d  C m r e t e  B o x  (RCB) C u l v e r t .  

R o a d  a b e n d c m d  i n  1960s. S e d i m e n t  depth tnkmun, e s t i m t e  5 ft. 
s e c t i o n s  2 a n d  3 c o n s t r u c t e d  fron r o e d w a y  c e n t e r l i n e  elevation a n d  

S t r u c t u r e  survey data. 
6.297 4.82 2586.62 2586.62 .OO 2589.05 2.42 .68 1.27 2590.50 
1908.0 .O 1W8.0 .O .O 152.7 .O 393.4 181.6 2590.80 
1.36 .OO 12.50 . 00 .OOO .016 .OOO .OOO 2581.80 984.14 

.003161 175. lm. 175. 0 8 0 .00 31.71 1015.85 

F L W  D I S T R l B U T l C U  FOR SECNOZ 6.30 W E L ;  2586.62 

STA= 984. 1016. 
P E R O =  100.0 

AREA; 152.7 
VEL; 12.5 

DEPTH= 4.8 

PACE 80 
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ECNO DEPTH M E L  CRLYS USELK EG HV HL OLOSS L-BANK ELEV 

OCH OROB A L 0 8  ACH AROB VOL T W  R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICON1 CORAR T O W I D  ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .015 .40 3.00 . 00 5.00 10.00 34.00 8 1 2581.80 2581.80 

CHART 8 - BOX CULVERT WITH FLARED UINGUALLS; NO I N L E T  TOP EDGE BEVEL 

SCALE 1 - U I N G W L L S  FLARED 30 TO 75 DEGREES 

'SECNO 6.304 

SPECIAL CULVERT INLET CONTROL + WEIR FLOU. EG = 2591.34 

3301 HV CHANGED MORE THAN HVINS 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.44 

SPECIAL CULVERT 

H4 QUElR OCULV VCH ACULV ELTRO WEIRLW 

92.08 2590.42 2.30 112. 1792. 6.822 150.0 2590.30 61. 

3495 OVERBANK AREA ASSWED WON-EFFECTIVE, ELLEA- 2590.50 ELREAX 2590.80 

Section 3 i n  SC routine. Upstream face of culvert. 
6.304 8.82 2590.62 . 00 .OD 2591.34 .72 2.30 .OO 2590.50 

1908.0 .1 1907.9 .O .6 279.7 .O 393.6 181.6 2590.80 
1.36 .10 6.82 . 00 .055 .016 .OOO .OOO 2581.80 976.60 

.000531 34. 34. 34. 2 0 0 .OO 41.30 1015.90 

FLOU DISTRIBUTION FOR SECNOI 6.30 OISEL. 2590.62 

STA= 975. 9 .  1016. 
PER a= .O 100.0 

AREA= .6 279.7 
VEL= .1 6.8 

OEPTH= .1 8.8 

CCHV= .600 CEHV= .BOO 
'SECNO 6.313 

e HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS* 950.0 1040.0 TYPE= 1 TARGET. 90.000 
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Section 4 i n  SC routing. Encroachmts added to meet 1 to 1 flow 

contraction cr i te r ia .  Floodplain mpped t o  USEL. 

6.313 9.46 2591.46 2587.04 .OO 2591.67 .22 .03 .30 2584.00 

1908.0 304.4 1425.4 178.1 164.0 338.6 98.6 394.1 181.7 2584.04 

1.37 1 .86 4.21 1.81 .055 .035 .055 .OOO 2582.00 950.00 

.000574 50. 50. 50. 2 11 0 .OO 90.00 1040.00 

FLCU DISTRlBUTlOU FOR SECNO- 6.31 CUSEL- 2591.46 

STAS 950. 980. 1020. 1035. 1040. 
PER a= 16.0 74.7 8.4 .9 

AREA= 164.0 338.6 82.0 16.7 

VEL= 1.9 4.2 2.0 1.0 

DEPTH; 5.5 8.5 5.5 3.3 

FLCU DISTRIBUTIOU FOR SECWO. 6.54 NSEL- 2591.61 

STA= 1024. 1040. 1052. 
PER a= 3.1 .4 

AREA; 38.4 9.6 
VEL= 1.5 .7 

DEPTH= 2.4 .8 

3302 UARNING: COUVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATlO = .56 

Conveyance change dw t o  culvert constriction. Moving upstream f r a  

backwater area. Floodplain shifted 10 f t  t o  match topagraphic 

WP. 
6.406 5.88 2591.88 2590.56 .OO 2592.35 .47 .39 .08 2586.70 

1908.0 772.8 777.5 357.7 224.9 103.8 98.1 400.2 183.1 2586.70 

1.40 3.44 7.49 3.64 .055 .035 .055 .OM 2586.00 901.95 

.003183 250. 240. 230. 2 11 0 .OO 137.49 1039.44 
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CNO DEPTH M E L  CRlUS USELK EG @ QLOB 

HV HL OLOSS L-EANK ELEV 

PCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENDST 

FLW DISTRIBUTIW FOR SECNO= 6.41 WSEL= 2591.88 

STA= 902. 950. 956. 962. 968. 974. 979. 982. 985. 988. 1007. 1010. 1013. 
PER a= 8.2 3.1 3.8 4.4 5.0 5.7 3.0 3.5 3.7 40.8 3.9 3.5 
AREA= 69.3 18.5 20.9 22.5 24.0 26.0 13.4 14.9 15.4 103.8 16.6 15.6 
VEL. 2.3 3.2 3.5 3.8 4.0 4.2 4.3 4.4 4.5 7.5 4.5 4.3 

DEPTH= 1.4 3.1 3.5 3.9 4.2 4.6 4.8 5.0 5.1 5.5 5.0 4.7 

STA= 1013. 1017. 1023. 1031. 1039. 
PER a= 3.2 4.6 3.1 .5 

AREA= 14.9 23.7 21.0 6.3 

VEL= 4.1 3.7 2.8 1.5 
DEPTH= 4.4 3.8 2.5 .8 

'SECNO 6.463 

7185 MINIWUII SPECIFIC ENERGY 
DEPTH ASSWE" 

5.90 2592.93 2592.W .OO 2594.00 1.18 1.36 .28 2589.00 
34.1 1180.1 693.8 10.5 111.2 171.1 402.5 183.9 2589.00 

1.41 3.25 10.62 4.06 .055 .035 .055 .OOO 2587.00 991.91 

.OD7853 285. 300. 265. 0 5 0 .OO 129.01 1120.92 

FLDU DISTRIBUTION FOR SECN- 6.46 MEL. 2592.W 

STA= 992. W7. 1020. 1031. 1043. 1054. 1066. 1077. 1089. 1100. 1112. 1121. 
PER 0; 1.8 61.9 11.7 8.4 5.5 3.7 2.8 2.1 1.4 .7 .1 
AREA= 10.5 111.2 40.1 33.0 25.4 20.1 17.2 14.3 11.5 7.6 1.8 
VEL= 3.2 10.6 5.6 1.9 4.1 3.5 3.1 2.8 2.4 1.8 .8 

DEPTH= 1.9 4.9 3.5 2.9 2.2 1.7 1.5 1.2 1.0 .6 .2 

'SECNO 6.523 

3302 WARNING: CCUVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.48 
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ECNO DEPTH M E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TU1 R-BANK ELEV 

TlWE VLOB VCH VROB XNL XNCH XNR YT N ELWlW SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICCUT CORAR TDPUIO ENDST 

FLW OlSTRlBUTICU FOR SECNOI 6.52 CUSEL= 2595.38 

'SECNO 6.581 

3302 UARNING: CCUVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE. KRATIO = .68 

ENCROACHMENT STATIONS. 0 
730.0 1061.9 TYPE= 1 TARGET= 331.900 

Encroach to  1061.9 for  m o l l  r i gh t  bank tr ibutary. Flwdplain 
mnpped t o  WEL. 

6.581 3.34 2596.74 2596.36 .OO 2597.28 .54 1.49 .08 2593.80 
1908.0 630.0 746.5 531.5 173.0 92.5 126.9 408.0 186.4 2593.70 

1.44 3.U 8.07 4.19 .055 .035 .055 .OOO 2593.40 865.80 
.DO7809 250. 310. 345. 2 14 0 .OO 196.10 1061.90 

FLW OISTRIBUTICU FOR SECNO-- 6.58 CUSEL; 2596.76 

STA= 866. 916. 930. 942. 957. 971. 978. 1007. 1017. 1030. 1044. 1062. 
PER a= 4.8 3.6 4.4 7.2 8.5 4.6 39.1 6.8 8.3 6.8 6.0 
AREA* 39.9 21.7 22.9 33.6 56.3 18.4 92.5 26.6 35.0 31.8 33.5 
VEL= 2.3 3.2 3.7 4.1 4.4 4.7 8.1 4.8 4.5 4.1 3.4 

DEPTH= .8 1.5 1.9 2.2 2.5 2.8 3.2 2.9 2.6 2.2 1.9 

'SECNO 6.674 

3470 ENCROACHMENT STATICUS= 850.0 1130.0 TYPE= 1 TARGET= 280.000 
Ftwdplain shi f ted 20 f t  r i gh t  t o  conform with map. 

6.674 4.94 2599.94 1599.51 .OO 2600.70 .76 3.33 .W 2596.00 
1908.0 573.9 992.1 342.0 145.9 111.1 87.5 412.1 188.3 2596.00 

1.46 3.93 8.93 3.91 .055 .035 .055 .OOO 2595.00 915.94 
.006079 480. 490. 485. 3 11 0 .W 143.46 1059.41 



PAGE 85 

CNO DEPTH CYSEL CRlUS USELK EG .' QLca 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOB ACH ARC% VOL T!M R-BANK ELEV 
TIME VLM VCH VROB XNL XNCH XYR WN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICWT CDRAR TOPUlO ENDST 

FLW DlSTRl8UTlW FOR SECNOZ 6.67 CYSEL; 2599.94 

STA= 916. 949. 963. 970. 976. 983. 990. 1015. 1023. 1030. 1038. 1059. 
PER a= 3.4 5.4 3.9 4.9 5.8 6.8 52.0 7.0 5.0 3.3 2.7 

AREA= 28.8 29.2 18.3 21.0 23.1 25.5 111.1 27.0 22.1 17.2 21.3 
VEL= 2.2 3.5 4.1 4.4 4.8 5.1 8.9 4.9 4.3 3.7 2.4 

DEPTH= .9 2.1 2.7 3.0 3.4 3.7 4.4 3.6 2.9 2.3 1 .O 

'SECNO 6.776 
7185 WlNlMHl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASUMED 

6.776 4.86 2603.86 2603.86 .OO 2604.78 .92 3.67 .06 2600.00 
1908.0 771.7 1069.1 67.2 226.2 108.9 16.7 416.5 1W.5 2600.00 

1.48 3.41 9.81 4.02 .055 .035 .055 .OOO 25W.00 817.91 

.007537 564. 540. 515. 0 5 0 .OO 200.76 1018.67 

FLW DlSTRlBUTlCU FOR SECNO. 6.78 CUSELs 2603.86 

'SECNO 6.865 
7185 WlNlFM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

6.865 4.59 2607.59 2607.59 .OO 2MU1.52 .93 3.41 .W 2604.00 

1908.0 1001.2 827.6 79.2 234.5 77.7 17.8 419.4 192.0 2604.00 

1.50 4.27 10.65 4.45 .055 .035 .055 .OW 2603.00 011.10 

.DO9692 325. 470. 410. 0 11 0 .W 177.79 1018.89 

FLW DISTRIBUTION FOR SECNOI 6.86 CYSEL* 2607.59 

STA= 841. 915. 938. 960. 966. 973. 979. 985. 990. 1009. 1015. 1019. 
PER a= 8.0 8.7 12.9 4.3 4.4 4.3 4.3 5.6 43.4 3.7 .5 

AREA= 57.6 41.4 52.6 16.3 16.6 16.3 5.5 18.2 77.7 14.3 3.5 

VEL= 2.7 4.0 4.7 5.0 5.0 5.0 5.3 5.9 10.6 4.9 2.5 

DEPTH= .8 1.8 2.3 2.6 2.6 2.6 2.8 3.3 4.1 2.6 .8 
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ECNO DEPTH CUSEL C R I B  USELK EG a Q L W  

HV HL OLOSS L-BANK ELEV 

OCH aRDB ALOE ACH A R M  VOL TUA R-BANK ELEV 
T l U E  VLOB VCH VRDB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  1DC ICON1 CORAR T D W l D  ENDST 

3301 HV CHANGED W E  THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATIO = 1.47 

F L W  DISTRIBUTION FOR SECNOl 6.95 CYSEL; 2611.08 

PER P= 4.1 3.3 .3 
AREA= 22.2 24.2 4.0 

VEL= 3.5 2.6 1.2 
DEPTH= 2.7 1.6 .4 

3301 HV CHANGED MORE THAN HVINS 

7185 W I N I I U Y  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSWED 

7.067 4.12 2618.12 2618.12 .OO 2619.13 1.01 4.28 .28 2615.00 
1908.0 306.9 821.2 779.9 55.3 75.7 162.1 429.1 196.4 2615.00 

1.55 5.55 10.85 4.81 .M5 .035 .055 .WO 2614.00 964.33 
.011884 675. 590. 570. 0 5 0 .W 139.63 1103.96 

F L W  DISTRIBUTION FOR SECNO. 7.07 CUSELz 2618.12 
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DEPTH CUSEL CREW E L K  EG HV HL OLOSS L-BANK ELEV 
PLOB QCH PRM ALDB ACH A R M  VOL TUA R-BANK ELEV 

TIME VLOB VCH VRM XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLMR ITRIAL IDC ICONT CWAR 104110 ENDST 

STA= 964. 977. 990. 1011. 1022. 1025. 1031. 1038. 1047. 1061. 1070. 1079. 1101 
PER P= 3.2 12.9 43.0 11.3 3.0 5.0 3.7 3.4 3.7 3.9 3.9 3.0 
AREA= 15.4 39.9 75.7 34.3 9.4 16.7 14.0 15.5 19.6 16.5 16.7 19.2 
VEL- 3.9 6.2 10.8 6.3 6.1 5.7 5.0 4.2 3.6 4.6 4.4 3.0 

DEPTH= 1.2 3.0 3.6 3.1 3.0 2.7 2.2 1.7 1.4 1.9 1.8 .9 

STA= 1101. 1104. 
PER P= .O 
AREA= .4 
VEL= .7 

DEPTH. .1 

'SECNO 7.164 

3265 D I V I D E D  FLW 

3301 HV CHANGED M E  THAN HVlNS 

e ARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 2.48 

I n  the vicini ty of the tank, several Large changes i n  chamel s l q x  
occur, ard flw changes fran subcritical to  c r i t i ca l  with each 
new section. This affects Sacticis 7.164 through 7.339. No 
engineering data or construction plans available for small darn. 

7.164 6.82 2620.82 2619.21 .OO 2621.12 .30 1.85 1 2615.00 
1908.0 687.8 787.2 433.0 283.5 127.8 164.9 433.7 198.3 2616.00 

1.58 2.43 6.16 2.63 .055 ,035 .055 .OOD 2614.00 783.04 
.001925 435. 510. 455. C 11 0 .OO 238.62 1067.52 

FLW DISTRIBUTION F01( SECNOI 7.16 CUSEL- 2620.82 

STA= 783. 825. 955. 975. 9S?. 1010. 1024. 1045. 1063. 1068. 
PER P= . 3.6 6.7 11.6 14.1 41.3 10.0 9.6 3.0 .1 
AREA= 50.0 82.6 76.4 74.5 127.8 60.5 69.8 32.8 1.9 
VEL= 1.4 1.6 2.9 3.6 6.2 3.1 2.6 1.8 .6 

DEPTH= 1 .2 .6 3.8 5.3 6.1 4.3 3.3 1.8 .4 
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W O  DEPTH N S E L  CRIUS YSELK EG HV HL OLOSS L - B I U K  ELEV 

RCH PROB ALOB ACH AROB VOL T Y I  R-BANK ELEV 
TIME VLO0 VCH VROB XU1 XNCH XNR YTN E L l l N  SSTA 

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

'SECNO 7.223 
7185 M l N l r m n  SPECIFIC ENERGY 

3720 CRITICAL DEPTH A S W E D  

3470 ENCROACHMENT STATIONS* 670.0 1100.0 TYPE= 1 TARGET- 430 .OOO 
7.223 3.89 2622.89 2622.89 .OO 2623.55 .66 1 .01 .14 2619.60 

1908.0 1052.0 641.1 214.9 284.6 65.1 45.1 436.6 199.8 2619.70 
1.60 3.70 9.85 4.77 .055 .035 .055 .OM) 2619.00 744.85 

.009795 220. 315. 320. 0 11 0 .OO 282.77 1027.62 

F L W  DISTRIBUTION FOR SECNOn 7.22 CUSEL= 2622.89 

STA= 745. 850. 893. 914. 935. 944. 954. 963. 971. 977. 983. 989. 1007. 
PER a= 4.5 7.2 5.8 7.5 3.8 3.8 3.7 4.6 4.0 4.8 5.5 33.6 

AREA= 46.9 47.4 31.8 36.9 17.8 17.8 17.4 19.0 14.9 16.8 18.1 65.1 
VEL= 1.8 2.9 3.5 3.9 4.1 4.1 4.1 4.6 5.1 5.4 5.8 9.8 

DEPTH; .4 1.1 1.5 1.7 1.9 1.9 1.9 2.2 2.6 2.9 3.2 3.6 

'SECNO 7.339 

3470 ENCROACHMENT STATIONS- 850.0 1041.0 TYPE= 1 TARGET= 191 .OOO 
F l o o d p l a i n  napped t o  USEL. 

7.339 4.29 2627.29 2626.30 .OO 2627.56 .26 3.92 .00 2626.00 

1908.0 1512.5 337.1 58.3 373.0 73.5 25.8 442.0 202.7 2626.00 

1.63 4.06 4.59 2.26 .055 .035 .055 .OOO 2623.00 850.00 

.005372 525. 610. 615. 4 12 0 .OO 191.00 1041.00 

F L W  DISTRIBUTION FOR SECYOI 7.34 CYSEL. 2627.29 

STA= 850. 874. 896. 919. 940. W5. 970. 980. 1021. 1030. 1041. 
PER a= 16.7 18.1 15.9 15.9 10.3 .8 1.6 17.7 1.4 1.6 

AREA= 79.0 79.0 69.1 69.1 57.3 6.5 12.9 73.5 11.6 14.2 

VEL= 4.0 4.4 4.4 4.4 3.4 2.3 2.3 4.6 2.3 2.2 

DEPTH* 3.3 3.3 3.3 3.3 2.3 1.3 1.3 1.8 1.3 1.3 
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ECNO DEPTH CYSEL CRlYS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCWT CORAR TOPUIO ENDST 

"SECNO 7.441 
7185 numnJn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSWED 
7.441 2.79 2631.79 2631.79 .OO 2632.43 .63 4.49 .15 2629.50 

1908.0 429.3 555.6 923.2 97.6 57.1 216.1 447.1 205.6 2629.50 

1 .M 4.40 9.74 4.27 .055 .035 .055 .OW 2629.00 908.86 

.Dl5237 530. 540. 525. 0 23 0 .OO 280.55 1189.40 

FLW DISTRIBUTION FOR SECNO- 7.44 WEL= 2631.79 

STA= WP. 949. 959. 966. 973. 980. ' 987. 990. 1013. 1019. 1025. 1035. 1044. 
PER 0. 3.6 3.3 3.2 3.3 3.3 3.6 2.1 29.1 4.0 3.1 4.5 4.4 
AREA= 24.3 14.7 12.4 12.9 12.9 13.2 7.2 57.1 13.6 11.7 17.4 17.2 

VEL; 2.8 4.3 4.9 4.9 4.9 5.2 5.6 9.7 5.6 5.1 4.9 4.9 
DEPTH= .6 1.5 1.8 1.8 1 .8 2.0 2.2 2.5 2.2 1.9 1.8 1.8 

STA= 1044. 1051. 1073. 1092. 1111. 1130. 1175. 1189. 
PER P= 3.0 9.5 6.5 5.1 3.8 4.4 .l 

11.6 37.9 28.4 24.6 20.8 30.8 
4.9 

2.2 
4.8 4.4 4.0 3.5 2.7 .9 

1.8 1.7 1.5 1.3 1.1 .7 .1 

'SECNO 7.496 

3302 UARNIUG: CWMYANCE CHAUGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 2.43 

FLW DlSTRlWTIW FOR SECWOl 7.50 CYSELS 2633.77 
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CNO DEPTH CYSEL CRlUS YSELK EG 
aLo8 

HV HL OLOSS L-SANK ELEV 
PCH aROB AL08 ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICCUT CORAR TOWID ENDST 

STA= 1003. 1017. 1030. 
PER a= 3.0 .4 
AREA= 26.1 7.0 
VEL= 2.2 1.1 

DEPTH; 1.9 .5 

'SECNO 7.542 

3301 HV CHANGED WORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

7.542 3.85 2634.85 2634.85 .OO 2636.01 1.15 1.15 .39 2631.00 
1908.0 488.0 880.1 539.9 104.7 77.1 98.0 452.9 208.6 2631.W 

4.66 11.42 
240. 

5.51 .a55 .035 .a55 .a00 2631.00 930.08 
245. 225. 0 5 0 .OO 124.31 1054.39 

FLW DISTRIBUTICU FOR SECNOI 7.54 CYSELn 2634.85 

CCHV= .200 CEHV* .400 
*SECNO -1.3% 
START TRlB CmP 

-1.3% 1.396 2379.750 
Begin right tank tributary to  AH3. First  two sections Lie near 
the conflueme uith AH3. Original sections 1.499 md 1.569 
f r m  the rnain chamel data incLu(cd IX data for tributary c h m l  
as wll. Modifications of these sections have been incorporated 
into the t r i tu tary  model as sections 0.114 and 0.171. Section. 



0.236 ard 0.306 were taken frm the t w r a p h i c  map. 
Cross section stat ionicq based on 600 f t  distance f r m  confluence. 

-1.396 5.75 2379.75 -00 .OO 2380.62 .87 2.10 -.55 2375.40 
4046.0 560.3 2577.9 907.9 136.6 288.4 265.4 456.2 209.8 2375.50 

1.70 4.10 8.94 3.42 .055 .035 .055 .OOO 2374.00 893.50 
,005396 335. 345. 220. 0 0 0 .OO 273.76 1167.26 

FLW D l S T R l B U T I M l  FOR SECNO- -1.40 CUSEL= 2379.75 

STA= 893. 928. 940. 948. 952. 1011. 1023. 1039. 1064. 10%. 1167. 
PER P= 3.4 4.4 3.9 2.2 63.7 5.1 5.1 5.4 4.1 2.7 
AREA= 47.3 40.6 31.6 17.0 288.4 43.6 49.2 60.3 56.9 55.4 
VEL= 2.9 4.4 5.0 5.2 8.9 4.8 4.2 3.6 2.9 2.0 

DEPTH= 1.4 3.3 4.0 4.3 4.9 3.7 3.1 2.5 1.8 .8 

*SECNO .I14 
7185 l4INIWUII SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIED 

,114 3.87 2386.87 2386.87 .OO 2387.91 1.04 4.93 .07 2386.00 
1680.0 36.4 1637.8 5.8 18.3 197.7 3.5 464.1 213.3 2386.00 

1.73 1.W 8.28 1.65 .055 .035 .a55 .OOO 2383.00 920.31 
.011441 750. 755. 750. 0 19 0 .OO 128.67 1048.99 

DISTRIBUTICU FOR SECNO. .11 CUSEL= 2386.87 

920. 929. 940. 961. 1041. 1049. 

'SECNO .I71 
7185 WINIMW SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWED 

.171 4.60 2390.60 2390.60 .OO 2391.64 1.06 3.05 .01 236E.W 
1680.0 80.1 1196.4 403.5 23.7 126.0 109.1 465.7 214.2 2 m . W  

1.74 3.38 9.49 3.70 .055 .035 .055 .OOO 2586.00 966.80 
.009140 290. 300. 300. 0 11 0 .OO 130.69 1097.69 

FLW OlSTRlWTlCU FOR SECNO. .17 CUSEL= 2390.60 

STA= 967. 971. 985. 1020. 1033. 1046. 1060. 1073. la. 1098. 

PER P= .1 4.7 71.2 8.7 6.4 4.4 2.8 1.4 .2 

AREA. 1.3 22.4 126.0 31.7 26.4 21.1 15.8 10.6 3.5 

VEL- 1.2 3.5 9.5 4.6 4.1 3.5 2.9 2.2 1.2 

DEPTH= .3 1.6 3.6 2.4 2.0 1.6 1.2 .8 .3 
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ECNO DEPTH W E L  CRlUS USELK EG 
QL.. 

HV HL OLDSS L-BANK ELEV 

QCH QRW ALOB ACH AROB VOL TUA R-BANK ELEV 
T I M E  VLOB VCH MOB XUL XNCH XNR UTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  lCWT CMIAR TOW10 ENOST 

*SECNO .2M 
7185 M I N I I * Y I  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLUEO 

.236 4.95 2393.75 2393.75 .OO 2394.85 1.10 3.12 .02 2391.50 

1680.0 300.7 1368.0 11.3 W.2 148.1 5.0 467.7 215.3 2392.00 

1.75 3.03 9.23 2.27 .055 .035 .055 .DO0 2UU1.80 882.23 

.008960 345. 345. 345. 0 8 0 .OO 135.45 1017.68 

FLCU DlSTRIBUTlON F M I  SECNO. .24 WEL= 2393.75 

STA= @82. 950. 970. 1012. 1018. 
PER 0; 8.2 9.7 81.4 .7 

AREA= 59.3 40.0 148.1 5.0 

VEL; 2.3 4.1 9.2 2.3 

DEPTH. .9 2.0 3.5 .9 

*SECNO .306 
7185 WINIIUW SPECIFIC ENERGY @C DEPTH ASSUME0 

3.78 2397.08 2397.08 .OO 2398.29 1.21 3.23 .04 2395.00 

56.8 1502.0 121.3 17.3 161.7 47.2 469.7 216.2 2395.00 

1.76 3.28 9.29 2.57 .055 .035 .055 .OOO 2393.30 967.29 

.008841 315. 370. 350. 0 15 0 .OO 116.00 1083.29 

FLCU OISTRlSUTlffl FOR SECNOr .31 WELs  2397.08 

sTA= 967. 970. 980. 1025. 1040. 1083. 
PER a= .1 3.2 89.4 4.9 2.4 

AREA= 1.5 15.8 161.7 23.7 23.4 

E L =  1.6 3.4 9.3 3.4 1.7 

DEPTH= .5 1.6 3.6 1.6 .5 
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ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH AROB VOL TW R-BANK ELEV 

TIME VLOB vcn VROB XNL XNCH XNR UTW ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICCUT CORAR TOW10 ENDST 

FLOW DlSTRlBUTION FOR SECNO;I .39 M E L z  2400.35 

STA= 893. 949. 962. 970. 9 5 .  980. 1014. 1025. 
PER P= 3.8 4.1 3.8 3.1 4.1 78.1 2.9 
AREA= 32.4 22.1 18.1 13.0 15.5 148.1 15.8 
VEL; 2.0 3.1 3.6 4.0 4.5 8.9 3.1 

DEPTH= .6 1.8 2.2 2.6 3.1 4.4 1.4 

'SECNO .462 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

.462 4.90 2403.90 2403.90 .OO 2405.26 1.36 2.89 .15 2400.70 
1680.0 95.7 1397.1 187.1 23.5 1UI.1 50.6 474.1 218.3 2400.90 

1.79 4.07 10.12 3.70 .055 .035 .055 .OW 2399.00 970.44 
. OOW2 365. 400. 400. 0 11 0 .OO 91.34 1M1.78 

FLW OlSTRlBUTlCU FOR SECNO. .46 CUSELa 2403.90 

'SECNO .539 
.539 4.64 2407.64 2407.41 .OO 2408.61 .97 3.28 .08 2404.60 

1680.0 213.9 1204.4 261.7 57.0 133.6 66.5 476.2 219.2 2404.40 
1.81 3.75 9.01 3.93 .055 .035 .055 .000 2403.00 944.41 

.007591 UU). 405. 390. 2 15 0 .M) 111.17 1055.59 

FLW DISTRISUTICU FOR SECNOl .54 CWEL- 2407.64 

STA= 944. 9M. 975. 981. 1016. 1022. 1028. 1037. 1056. 

PER a= 3.2 4.7 4.8 71.7 5.4 4.1 3.9 2.2 
AREA= 20.5 19.5 17.1 133.6 18.3 15.5 17.5 15.3 
VEL= 2.7 4.0 4.7 9.0 4.9 4.5 3.7 2.4 

DEPTH= .9 2.2 2.8 3.8 3.0 2.6 2.0 .8 
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DEPTH CYSEL CRIUS USELK Eli  .*' QLW 
HV HL OLOSS L-BANK ELEV 

PCH f f lm  ALCB ACH ARW VOL TYA R-BANK ELEV 
TIME VLOB VCH VRDB XWL xwcn XNR UTN ELMIY SSTA 

SLOPE XLDBL XLCH XLWR I T R I A L  IDC ICOWT CORAR TOFWID ENOST 

'SECNO .635 
7185 MlWlMlJM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWYEO 

.635 4.96 2113.96 2415.96 .OO 2415.21 1.26 4.07 .ll 2410.70 
1680.0 282.7 1221.9 175.4 62.0 119.4 51.3 479.0 220.5 2410.50 

1.82 4.56 10.23 3.42 .055 .035 .055 .OW 2409.00 947.63 
.008785 4%. 500. 495. 0 8 0 .W 101.40 1049.03 

FLW OlSTRIBUTIO)( FOR SECWOI .63 CYSEL= 2413.96 

'SECWO .733 
.733 4.36 2418.36 2418.05 .OO 2419.12 .76 3.81 . .10 2415.00 

1680.0 394.2 986.8 299.0 116.9 115.5 69.8 &.O 221.9 2415.00 
3.37 
470. 

8.54 4.28 .055 .035 .055 .OM) 2414.W 879.34 
525. 410. 2 15 0 .OO 163.54 1042.80 

FLW OlSTRlWTIOW FOR SECNO. .73 CYSEL. 2418.36 

STA= 879. 942. 953. 964. 969. 975. 980. 1010. 1020. 1026. 1039. 1043. 
PER Om 3.1 3.2 5.0 3.3 4.1 4.9 58.7 10.0 4.8 3.0 .O 

AREA= 30.6 17.5 23.0 13.3 15.5 17.0 115.5 33.7 18.1 17.4 .7 
VEL= 1.7 3.0 3.6 4.1 4.5 4.8 8.5 5.0 4.4 2.9 .7 

DEPTH; .5 1.6 2.1 2.5 2.9 3.2 3.8 3.4 2.9 1.4 .2 

*SECNO .813 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.813 4.82 2422.82 2422.82 .OO 2423.86 1.03 3.16 .ll 2420.30 
1680.0 241.8 1222.3 215.9 65.4 131.2 63.6 W . 6  223.2 2420.00 

1.86 3.70 9.31 3.39 .a55 .035 . 055 .000 2418.00 927.99 
.OW741 355. 420. 455. 0 8 0 .W 136.40 1066.47 
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ECNO DEPTH CUSEL C R I B  YSELK EG HV HL OLMS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TU* R-8ANK ELEV 

T I M E  VL08 VCH VROB XNL XNCH XYR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 1CWT CORAR TOWID ENDST 

FLW DlSTRlBUTlDU FOR SECNO= .81 M E L =  2422.82 

STA= 928. 955. 968. 974. 1010. 1015. 1026. 1045. 1064. 
PER a= 4.1 6.2 4.1 72.8 3.6 4.8 3.7 .8 

AREA; 24.5 25.6 15.3 131.2 12.9 20.9 21.9 7.9 
VEL= 2.8 4.1 4.6 9.3 4.7 3.8 2.9 1.6 

DEPTH= .9 2.0 2.4 3.6 2.6 1.8 1.2 .4 

FLW OlSTRIBUTlCU FOR SECNO. .91 CUSELa 2428.81 

STA= 890. 915. 925. 936. 948. 959. 970. 980. 1015. 1025. 1035. 1046. 1058. 
PER 0; 4.0 4.2 5.8 5.9 5.8 5.5 5.1 41.6 5.1 5.1 5.3 4.0 

REA= 21.0 16.1 20.7 20.8 20.7 19.4 18.1 80.4 18.1 18.1 19.3 16.9 
3.2 4.4 4.7 4.7 4.7 4.7 4.7 8.7 4.7 4.7 4.6 4.0 

TH= .8 1.6 1.8 1.8 1.8 1.8 1.8 2.3 1.8 1.8 1.8 1.4 

STA= 1058. 1076. 
PER Q= 2.6 

AREA; 14.6 
VEL= 3.0 

DEPTH= .8 

'SECNO .990 

3301 HV CHANGED M E  THAN HVlWS 

7185 M I N I W  SPECIFlC ENERGY 

3720 CRITICAL DEPTH ASSWED 

FLourate f r m  HEC-1 qreration SAHPO. 

Ynall stock watering t h  r ight  of c h a m l .  No w i n w r i n g  data or 

construction plans available for the -11 dam forming the tank. 

Floodplain placed a t  the l i m i t  of natural flow conveyam*. 

USEL for the water pondcd i n  the tank I s  estimated f r m  the average 

of the EGL values a t  cross sections that bracket the inlet. 



PACE 96 

CNO DEPTH M E L  CRlUS USELK EG HV HL OLOJS L-BANK ELEV 

PCH PROB ALOB ACH AROB VOL TUA R - W Y K  ELEV 
TIME VLOB VCH M O B  XYL XNCH XWR WY ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  I C W T  CORAR TOPUlD E W S T  

F L W  D l S T R l W T l O W  fW SECNO. . W CYSEL* 2436.36 

STA= 965. 973. 980. 985. 1017. 1023. 1029. 1035. 1041. 
PER Q= .O .1 1.2 90.2 5.2 2.5 .7 .1 

AREA; .8 1.8 6.8 142.1 17.2 11.2 5.2 1.2 
E L -  .5 1 .O 3.0 10.7 5.1 3.8 2.3 .8 

DEPTH= .1 .3 1.4 1.1 2.9 1.9 .9 .2 

'SECYO 1.111 

3301 HV CHANCED WORE THAW HVlNS 

F L W  D l S T R i W T l W  F W  SECNO. 1.11 M E L -  2442.51 

STA= 928. 960. 970. 975. 980. 985. 990. 1010. 1015. 1020. 1025. 1030. 1040. 
PER P= 4.6 5.4 3.6 4.2 4.9 5.5 48.3 6.4 5.5 4.6 3.8 3.1 

AREA= 28.4 21.9 13.1 14.3 15.6 16.8 82.1 18.3 16.8 15.1 13.3 15.2 
VEL= 2.7 4.2 4.7 5.0 5.3 5.5 9.9 5.8 5.5 5.1 4.7 3.4 

DEPTH. .9 2.2 2.6 2.9 3.1 3.4 4.1 3.7 3.4 3.0 2.7 1.5 

STA= 1040. 1043. 
PER Q= .O 

AREAX .7 
VEL= 1 .O 

DEPTH; .3 

*SECYO 1.192 
KRATIO = 1.56, outside expected range duc t o  change i n  f low regime 
f r m  c r i t i c a l  t o  subcrit ical. 
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NSEL CRIUS YSELK EG HV HL OLOSS L-BANK ELEV 
OCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CORAR TOWID ENOST 

FLOY DISTRIBUTION FOR SECN- 1.19 CUSEL= 2445.80 

STA= 940. 956. 967. 972. 976. 981. 985. $90. 1005. 1010. 1015. 1020. 1030. 
PER O= 3.1 5.3 3.4 3.2 3.9 4.5 6.0 51.1 5.3 4.7 4.1 6.7 
AREA= 19.4 25.0 14.6 12.7 14.5 15.7 19.7 66.2 10.2 17.0 15.7 27.4 
VEL= 2.7 3.6 3.9 4.2 4.5 4.9 5.1 8.6 4.9 4.6 4.4 4.1 

DEPTH= 1.3 2.3 2.6 2.9 3.3 3.6 3.9 4.4 3.6 3.4 3.1 2.8 

STA= loso. 1039. 1049. i o n .  1106. 
PER P= 5.1 3.7 4.9 2.0 
AREA= 23.0 19.2 30.5 20.5 
VEL= 3.7 3.3 2.7 1.6 

DEPTH= 2.4 2.0 1.5 .6 

0 1.287 
MlNInum SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASWMED 

FLOY DlSTRlBUTlW FOR SECNO- 1 . a  N E L =  2450.17 

STA= 921. 947. 962. 973. 980. 987. 990. 1009. 1012. 1019. 1025. 1032. 1050. 
PER Q= 3.6 7.0 7.5 6.1 7.1 4.0 44.1 3.5 5.6 4.1 3.1 3.9 

AREA= 20.9 27.1 24.9 18.7 20.4 10.9 69.7 10.0 17.2 14.3 12.4 20.1 
VEL- 2.9 4.3 5.1 5.5 5.8 6.1 10.6 5.9 5.5 4.8 4.2 3.2 

DEPTH= .8 1.8 2.4 2.7 2.9 3.1 3.7 3.0 2.6 2.2 1.8 1.2 

STA= 1050. 1062. 
PER a= .5 
AREA= 5.1 
VEL= 1.8 

DEPTH= .4 
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ECNO DEPTH W S E L  CRlYS USELK EG 

.LO8 

nv HL OLOSS L-BANK ELEV 

4CH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME V L 0 8  VCH VROB XNL XMCH XWR UTN ELMIW SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC I C W T  CORA* T O W I D  ENOST 

FLCU D I S T R I B U T I W  FOR SECWOi 1.39 W S E L -  2455.13 

STA= 927. 953. 960. 967. 970. 974. 978. 981. 985. 989. 1007. 1010. 1014 
PER a= 3.8 3.4 4.9 3.1 3.8 4.2 4.6 5.1 5.5 49.3 3.7 3.1 

AREA= 23.6 14.7 18.2 10.4 12.2 13.0 13.8 14.5 15.3 80.6 11.5 10.9 
VEL= 2.7 3.9 4.5 4.9 5.2 5.4 5.6 5.8 6.0 10.3 5.4 4.8 

DEPTH= .9 2.1 2.6 3.0 3.2 3.4 3.6 3.8 4.0 4.6 3.5 2.9 

EPTH= 

6 
2.1 .7 

1.471 
7185 M l N I M m  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH A S W E D  

1.471 4.01 2461.01 2461.01 .OO 2462.03 1.02 4.14 .02 2457.80 
1680.0 251.5 770.5 658.0 54.1 71.6 133.5 505.8 233.4 2457.60 

1.99 4.65 10.76 4.93 .055 .035 .055 .OOO 2457.00 956.97 
.011374 440. 445. 440. 0 15 0 .OO 126.65 1083.62 

FLCU D l S T R l W T l W  FOR SECNO. 1.47 W S E L =  2461.01 

STA= 957. 981. 989. 993. 1012. 1016. 1020. 1027. 1034. 1041. 1049. 1056. 1070. 
PER P= 4.9 6.0 4.1 45.9 5.0 4.5 7.0 5.9 4.7 4.0 3.1 3.9 

AREA= 23.9 18.9 11.3 71.6 13.2 12.4 20.3 18.4 16.1 14.5 12.5 18.8 
VEL= 3.4 5.3 6.1 10.8 6.4 6.1 5.8 5.4 5.0 4.6 4.2 3.5 

DEPTH; 1.0 2.5 3.1 3.7 3.3 3.1 2.9 2.6 2.3 2.0 1.8 1.3 

STA= 1070. 1081. 
PER a= .9 

AREA= 7.2 
VEL= 2.1 

DEPTH= .5 
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CNO DEPTH CUSEL CRlUS USELK EG 
PLOB 

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

T I M E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CORAR TOWID ENDST 

'SECNO 1.568 
7185 MINIMUM S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSWED 

1.568 4.51 2469.51 2469.51 .OO 2470.43 .91 5.54 .02 2466.00 
1680.0 796.1 655.2 228.7 175.4 tQ.2 49.0 509.0 235.0 2466.00 

2.01 4.54 10.88 4.67 .055 .035 .055 .OOO 2465.00 883.28 
.010432 510. 510. 505. 0 8 0 .OO 146.55 1029.83 

FLW DlSTRlWTlON FOR SECNO- 1.57 CYSEL= 2469.51 

STA= 883. 925. 934. 943. 952. 962. 966. 971. 976. 981. 985. 990. 1005. 
PER P= 4.1 3.0 3.8 4.6 5.8 3.2 3.5 3.9 4.5 5.2 5.8 39.0 
AREA* 27.4 13.9 15.9 18.0 20.8 10.9 11.6 12.5 13.5 14.9 15.8 60.2 
VEL- 2.5 3.6 4.0 4.3 4.7 4.9 5.0 5.2 5.6 5.9 6.2 10.9 

DEPTH= .7 1.5 1.7 1.9 2.2 2.4 2.5 2.6 2.9 3.1 3.4 4.0 

STA= 1005. 1010. 1015. 1025. 1030. 
PER Q= 5.1 3.4 4.5 .5 

'SECNO 1 .M6 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

1 .&% 3.98 2476.98 2476.98 .OO 24TI.W .92 5.93 .QO 2473.80 
1630.0 606.3 598.0 475.7 124.3 53.8 96.5 512.3 236.7 2473.70 

2.03 4.88 11.12 4.93 .055 .035 .055 .OOO 2475.00 922.44 
,012486 535. 515. 500. 0 15 0 .OO 142.19 1064.63 

FLW DISTRIBUTION FOR SECNO; 1.67 CUSEL- 2476.98 

STA= 922. 942. 958. 964. 970. 980. 986. 989. 992. 1007. 1010. 1013. 1019. 
PER P= 3.4 5.9 3.2 3.8 7.2 5.9 3.3 3.3 35.6 4.0 3.1 5.4 
AREA= 18.3 24.3 11.6 13.1 22.4 17.0 9.1 8.6 53.8 10.3 8.5 15.4 
VEL= 3.1 4.1 4.6 4.9 5.4 5.9 6.2 6.4 11.1 6.4 6.2 5.8 

DEPTH= .9 1.6 1.9 2.1 2.4 2.7 2.9 3.1 3.6 3.1 2.9 2.7 

STA= 1019. 1024. 1033. 1041. 1065. 
PER Q= 4.4 5.1 3.4 3.0 

AREA= 13.7 17.6 13.8 17.2 
VEL. 5.4 4.9 4.2 2.9 

DEPTH= 2.4 2.0 1.6 .7 
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ECND DEPTH CYSEL CRlUS USELK E l i  HV HL OLOSS L-BANK ELEV 

acn am3 ALOE ACH ARC% VOL TUA R-BANK ELEV 
TIME VL OB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLWL XLCH XLC%R I T R I A L  I D C  ICCUT CDRAR TDPYlD ENDST 

F L W  OlSTRlBUTION FOR SECNO; 1.75 CUSEL; 2481.85 

sTA= 949. 970. 980. 985. 990. 995. 1016. 1020. 1025. 10%. 1041. 1052. 1066. 
PER 0; 3.4 5.6 4.0 4.8 5.8 45.9 5.3 4.5 8.4 3.5 5.5 3.1 

AREAS 19.5 21.8 13.5 15.0 16.8 78.2 15.4 14.1 28.6 12.7 2 . 1  17.2 
VEL= 2.9 4.4 5.0 5.4 5.8 9.9 5.8 5.4 5.0 4.6 4.2 3.1 

DEPTH= .9 2.2 2.7 3.0 3.4 3.8 3.4 3.0 2.7 2.4 2.1 1.2 

STA= 1065. 1072. 
PER a= .1 

AREA= 1.5 
VEL. 1.1 

7185 I I I N I W  SPECIFIC ENERGY 

3720 CRITICAL DEPTH A S W E D  
1.845 3.W 2489.W 2489.96 .00 2490.66 .69 5.05 .04 2486.50 

1680.0 612.4 429.5 638.1 150.4 39.0 141.8 518.6 240.0 2486.50 
2.07 4.07 11.01 4.50 .055 .035 .055 .OOO 2486.00 873.06 

.011761 485. 490. 490. 0 8 0 .OO 228.56 1101.60 

FLOY DISTRIBUTION FOR SECNW 1.85 C W E L =  2489.96 

STA= 8?3. 915. 944. 966. 978. 9 .  990. 995. 1006. 1011. 1017. 1024. 1030. 
PER a= 3.9 4.7 4.8 6.3 4.7 5.9 6.1 25.6 6.7 6.2 5.0 3.8 

AREA= 26.8 27.7 25.2 23.0 14.8 16.9 16.1 39.0 17.7 17.7 15.8 13.3 
VEL= 2.5 2.9 3.2 4.6 5.3 5.8 6.4 11.0 6.4 5.8 5.3 4.8 

DEPTH; .6 1.0 1.1 2.0 2.5 2.8 3.2 3.7 3.2 2.8 2.5 2.1 

STA= 1030. 1041. 1053. 1064. 1081. 1102. 
PER a= 5.3 4.1 3.1 3.0 .7 

AREA= 20.5 17.5 14.9 17.3 7.1 
VEL= 4.4 3.9 3.5 2.9 1.7 

OEPTH= 1.8 1.6 1.3 1 .O .3 
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ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME V L I X  VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLIXL XLCH XLOBR I T R I A L  I D C  ICCUT CORAR T O W I D  ENDST 

'SECNO 1.957 
1.957 2.76 2497.76 2497.61 .OO 2498.38 .61 7.70 .D2 24W.00 

1680.0 192.0 388.9 10QP.1 54.1 42.1 207.9 522.9 242.9 2495.30 
2.10 3.55 9.23 5.29 .055 .035 .055 .OOO 2495.M) 928.47 

.014702 5W. 5W. 585. 3 14 0 ,130 195.48 1123.95 

FLW DISTRIBUTION FOR SECNO. 1.96 CUSEL= 2497.76 

STA= 928. 976. 990. 1008. 1015. 1023. 1037. 1051. 1065. 1072. 1078. 1085. 1093. 
PER a= 5.7 5.7 23.2 6.1 5.1 8.7 9.8 13.1 6.5 5.0 3.8 3.2 

AREA= 32.3 21.8 42.1 17.7 15.8 28.4 30.2 35.8 17.5 14.9 12.8 12.1 
VEL= 3.0 4.4 9.2 5.8 5.4 5.1 5.5 6.1 6.2 5.6 5.0 4.5 

DEPTH= .7 1.6 2.4 2.4 2.1 2.0 2.2 2.6 2.6 2.3 1.9 1.6 

FLW DISTRIBUTION FOR SECNOI 2.04 CUSELx 2503.01 

STA= 890. 911. 921. 942. 962. 972. 981. 990. 1010. 1025. 1035. 1045. 1072. 
PER P= 6.3 3.7 4.8 5.2 4.5 5.6 7.8 40.5 11.1 4.5 3.2 3.0 

AREA= 29.7 16.9 26.0 26.7 18.6 20.4 24.9 m.2 37.7 18.6 15.1 20.0 
VEL= 3.6 3.7 3.1 3.3 4.0 4.6 5.3 9.7 4.9 4.0 3.5 2.5 

DEPTH= 1.4 1.6 1.2 1.3 1.9 2.3 2.8 3.5 2.5 1.9 1.5 .7 





CNO DEPTH CUSEL CRlUS USELK EG 

QLOB 
HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH ARM VOL T UA R-BANK ELEV 
T IME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICCUT CORAR TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .300 CEHV= .lo0 
'SECNO .090 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIONS= 381.2 1038.1 TYPE= 1 TARGET= 656.920 
Star t ing USEL determined using s lop-area method. 
Flowrate f r m  HEC-1 model c e i n e  *rat ion CAH%. 

.090 5.93 2323.93 2323.93 2323.94 2324.72 .79 . 00 .OO 2321.00 
4046.0 1492.4 2386.2 167.4 534.3 266.0 45.1 .O .O 2320.00 

.no 2.79 8.97 3.71 .ass .a35 .ow .ooo a i8 .00  x 1 . n  
.OM158 0. 0. 0. 0 32 11 .OO 656.36 1038.10 

'SECNO .I87 
7185 M I N I W  SPECIFIC ENERGY 

CRITICAL DEPTH ASSWED 

NCRMCHMENT STATIONS= 691.4 1069.4 TYPE* 1 TARGET; 377.940 
Section l i e s  in  Sols Uash Floodplain and i s  extremely wide and f l a t .  
C h a m l  v i r t u a l l y  vde f i ned  except as a narrow s t r i p  u i t h w t  growth. 

.I87 2.02 2329.02 2329.02 2328.82 2329.82 .80 4.97 .OO 2328.00 
4046.0 2947.6 a . 1  266.3 450.5 89.0 42.7 6.5 4.5 2327.70 

.02 6.54 9.36 6.18 .055 .035 .055 .OOO 2327.00 691.43 
.030999 350. 510. 500. 0 22 0 .OO 371.94 1069.37 

'SECNO .283 

3302 UARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO 1 1.97 

3470 ENCROACHMENT STATIONS* 866.4 1076.3 TYPE= 1 TARGET= 209.850 
.283 4.70 2335.M 2335.27 2334.93 2336.57 .87 . 6.74 .Ol  2332.30 

4046.0 1234.3 2189.5 622.2 264.1 236.2 137.5 13.2 7.7 2333.00 
.04 4.67 9.27 4.52 .055 .035 .a55 .OOO 2331.00 866.41 

.007979 450. 510. 520. 6 17 0 .OO 209.85 1076.26 
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ECNO DEPTH CUSEL CRIUS USELK EG HV HL O L M S  L-BANK ELEV 

PCH QROB AL OB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCR VRDB XNL XUCH XUR UTN ELWIN SSTA 

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

3470 ENCROACHMENT STATIONS= 783.5 1056.1 TYPE= 1 TARGET= 272.530 
S e c o n d a r y  c h a m e l  on r i g h t  begins a t  S e c t i o n  0.455. A p p a r s  t o  tm 
a v i a b l e  conveyance.  F l o o d p l a i n  s h i f t e d  40 f t  t o  m a t c h  t o p o g r a p h y .  

,392 4.31 2340.31 2339.48 2339.68 2340.83 .52 4.15 .11 2338.00 
4046.0 2183.6 1641.3 218.1 510.3 220.4 58.8 22.9 10.9 2337.50 

.06 4.28 7.46 3.71 .055 .035 .055 .000 2336.00 783.54 
.006323 610. 575. 540. 5 19 0 .OO 272.53 1056.07 

3470 ENCROACHMENT S T A T I W S s  794.1 1104.7 TYPE' 1 TARGET. 310.550 
.455 4.31 2342.31 2341.83 2341.70 2343.21 .91 2.34 .04 2339.00 

4046.0 613.3 2359.7 1073.0 195.4 259.9 186.7 28.5 13.3 2336.10 
.08 3.14 9.08 5.75 .055 .035 .055 .OOO 2336.00 794.12 

.007579 370. 330. 300. 2 8 0 .00 310.55 1104.67 

- 
3301 HV CHANGED W E  THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 971.0 1111.4 TYPE- 1 TARGET= 140.370 
.564 5.88 2347.88 2347.88 2347.48 2349.47 1.58 5.05 .07 2344.70 

4046.0 .O 3006.6 1039.4 .O 265.4 203.8 35.8 16.2 W . 3 0  
.W .OO 11.33 5.10 .OOO .035 .055 .OOO 2342.00 971 .OO 

.010335 570. 580. 560. 0 11 0 .OO 140.37 1111.37 

3301 HV CHANGED M E  THAN HVINS 

3302 YARNING: CWVEYANCE CHANGE W T S l O E  OF ACCEPTABLE RANGE, KRATIO = 1.53 

3470 ENCROACHMENT STATIONS= 985.0 1122.3 TYPE' 1 TARGET= 137.300 
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SECNO DEPTH CYSEL CRlW WELK EG @Q QLOB 
HV HL OLOSS L-BANK ELEV 

QCH PRO0 ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB vcn VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CMIAR T W l D  ENDST 

3470 ENCROACHMENT STATIONS= 965.0 1197.5 TYPE. 1 TARGET= 232.510 
.751 6.88 2353.88 2353.42 2353.29 2354.94 1.06 2.23 .02 2348.00 

4046.0 .O 2861.1 1184.9 .O 298.8 332.7 48.2 19.5 2348.00 
.13 .OD 9.58 3.56 .OOO .035 .055 .OOO 2347.00 W5.00 

.a04938 555. 525. 375. 2 11 0 .OO 232.51 1197.51 

'SECNO .BW 

3470 ENCROACHMENT STATIQIS- 968.4 1130.0 TYPE. 1 TARGET* 161.640 
Section 0.809 taken fran topopraphie imp. Added for inproved 
representation of contraction betuem sections 0.751 and 0.860. 

5.48 2355.48 2355.42 2355.37 2356.94 1.46 1 .% .04 2352.00 
046.0 

a .809 
15.7 2955.5 1074.8 5.6 268.5 256.5 52.0 20.8 2352.00 

.14 2.78 11.01 4.55 .055 .035 .055 .DO0 2350.00 968.36 
.OD9135 280. 305. 280. 0 15 0 .OO 161.64 1130.00 

'SECNO .860 
7185 MlNIWM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIQIS= 970.0 1134.0 TYPE. 1 TARGET. 164.040 
.860 6.15 2358.15 2358.15 2357.85 2359.65 1.50 2.45 .OD 2354.00 

4046.0 232.3 2418.3 1395.4 38.1 202.2 272.4 54.9 21.7 2356.00 
.I5 6.09 11.W 5.12 .055 .035 .055 .OOO 2352.00 %9.% 

.OOW14 300. 270. 225. 0 8 0 .OD 164.04 1131.00 

3301 HV CHANGED WXE THAN HVlNS 

7185 M I N l l l W (  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 
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' (bcNo M L  CR16 W L K  EG HV HL OLOSS L-BANK €LEV 
I WH PRDB ALOB ACH LROB WL TW R-BANK €LEV 

TIME VLOS VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLMR ITRIAL I O C  ICMIT CDRAR TOPYID EUOST 

3470 ENCROACHMENT STATIONS= 917.2 1020.1 TYPE= 1 TARGET= 102.830 
.945 7.33 2362.33 2362.33 2362.03 2364.41 2.08 4.05 .06 2358.80 

4046.0 639.6 3354.5 51.9 135.9 267.7 12.8 59.6 23.0 2358.40 
.16 4.71 12.53 4.05 .055 .035 .055 .OOO 2355.00 917.23 

.008552 350. 450. 455. 0 11 0 .OO 102.83 1020.06 

"SECNO 1 .OU) 

7185 M l N l M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWIEO 

3470 ENCROACHMENT STATIONS- 902.0 1025.4 TYPE* 1 TARGET= 123.3W 
1.038 6.96 2366.66 2366.66 2366.70 2368.53 1.87 4.01 .06 2363.00 

4046.0 723.3 3298.1 24.6 165.5 275.1 8.8 64.3 24.2 2364.00 
.17 4.37 11.59 2.80 .055 .035 .055 .OOO 2359.70 W2.00 

.008113 440. 4W. 4%. 0 11 0 .W 123.30 1025.30 

V CHANGEO W E  THAN HVINS 

3470 ENCROACHMENT STATIONS= 973.8 1116.4 TYPE= 1 TARGET= 142.620 
1.131 6.69 2370.69 2369.82 2370.19 2371.74 1.06 2.96 .24 2365.00 

1046.0 62.2 2531.7 1452.1 19.3 257.3 321.3 69.9 25.6 2365.50 
.19 3.23 9.84 4.52 .055 .035 .055 .OOO ZM4.00 973.78 

,004876 470. 490. 440. 2 15 0 .OO 142.62 1116.40 

3301 HV CHANGED Kl3E  THAN HVINS 

3470 ENCROACHMENT STATlMIS= W5.0 1066.0 TYPE= 1 TARGET- 101.000 
Encroach to 850 fo r  mll le f t  bank tributary. 

1.229 6.32 2373.32 2373.09 2373.71 2375.11 1.79 3.29 .07 2549.00 
4046.0 300.9 3059.1 686.0 53.8 256.6 121.4 76.0 27.1 2369.00 

.20 5.59 11.92 5.65 .055 .035 .055 .OOO 2367.00 965.00 
.008716 425. 520. 520. 2 11 0 .OO 101.00 1066.00 

PAGE 106 



CNO DEPTH CUSEL CRIUS USELK EG 

PLDB 

HV HL OLOSS L-BANK ELEV 

PCH PROB ALOE ACH AROB VOL TU* R-BANK ELEV 

l l M E  VLOE VCH VRDB XNL XNCH XNR UTN ELMIY SSTA 

SLOPE XLOBL XLCH XLOsR I T R I A L  IDC  ICDNT CCUAR T W l D  ENDST 

3301 HV CHANGED M E  THAN HVINS 

3470 ENCROACHMENT STATICUS= 964.8 1090.7 TYPE= 1 TARGET- 125.900 
1.330 6.81 2377.81 2376.81 2376.95 2378.88 1.07 3.56 .21 2372.80 
4046.0 226.3 2412.5 1407.2 55.9 242.8 270.7 82.1 28.5 2372.90 

.22 4.05 9.93 5.20 .055 .035 .055 .OOO 2371.00 964.77 
.005296 510. 535. 530. 2 1 1  0 .OO 125.90 10W.67 

'SECNO 1.396 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATICUS= 928.0 1039.2 TYPE- 1 TARGET, 111.180 
Encroach t o  1140 f o r  upstrean contraction. 
Floodplain me@ t o  USEL. 

0 1.396 5.47 2379.47 2379.26 2379.75 2381.13 1.67 2.19 .06 2375.40 
046.0 470.9 3098.8 476.4 81.1 271.6 85.4 85.5 29.3 2375.50 
.23 5.81 11.41 5.58 .055 .035 .055 .OOO 2374.00 928.00 

.009520 335. 345. 220. 3 15 0 .OO 111.18 1039.18 

'SECNO 1.499 

3302 YARNING: CCUVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO .M 

3470 ENCROACHMENT STATIONS= 941.5 1059.6 TYPE. 1 TARGETS 118.090 
Ftourate upstrean of  right bank t r ibu tary  frm HEC-1 o p r a t i o n  CAH86. 

1.499 4.19 2385.19 2385.02 2304.77 2386.44 1.25 5.18 .13 2382.00 
2741.0 467.2 1743.6 530.2 93.5 164.9 104.0 90.4 30.6 2UK.00 

.24 5.00 10.57 5.10 .055 .035 .055 .OW 2381.00 941.51 
.010042 425. 545. 575. 2 19 0 .OO 118.09 1059.60 

'SECNO 1.569 

3302 YARNING: CCUMYANCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATIO = 1.43 
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ECNO DEPTH CYSEL CRlWS YSELK EG HV HL OLOSS L-BANK ELEV 
OCH OROB ALC0 ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XYL XNCH XNR UTN ELMlY SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCWT CQRAR TOPYlO ENDST 

3470 ENCROACHMENT STATICUS* 958.0 1055.0 TYPE- 1 TARGET. 97.000 
1.569 5.98 2387.98 2387.08 2387.34 2 W . W  1.01 2.49 .07 2384.00 

2741.0 84.1 2217.4 439.5 27.1 252.8 110.4 93.5 31.5 2384.00 
.26 3.10 8.77 3.98 .055 .035 .055 .OOO 2382.00 958.00 

.a04945 390. 370. 325. 2 I I 0 .OO 97.00 1055.00 

3470 ENCROACHMENT STATIONS- 960.0 1081.0 TYPE. 1 TARGET* 121.000 
1.683 4.88 2391.88 2391.38 2391.49 2392.88 . W 3.88 .O1 2390.00 

2741.0 86.1 1615.7 1039.2 27.7 174.2 177.9 98.7 33.0 2389.00 
.28 3.11 9.28 5.84 .055 .035 .055 .OOO 2387.00 960.00 

.009127 520. t40. 575. 2 19 0 .OO 121.00 1081.00 

'SECNO 1.774 

0 ENCROACHMENT STATlONSs 

@1.774 

969.0 1109.0 TYPE* 1 TARGET- 140.000 
5.08 2396.08 2395.78 2395.95 2397.11 1.03 4.23 .OO 2393.00 

741.0 134.8 1680.3 925.9 31.5 172.1 207.2 103.1 34.4 2393.00 
.30 4.28 9.76 4.47 .055 .035 .055 .OOO 2391.00 W9.00 

.008237 405. 480. 510. 3 5 0 .OO 140.00 llW.00 

1490 NH CAR0 USED 
*SECNO 1.872 

3302 WARNING: CCUMYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.52 

3470 ENCROACHMENT STATIWS= 980.0 1191.0 TYPE= 1 TARGET= 211.000 
1.872 4.54 2399.54 23921.40 23921.84 2399.89 .35 . 2.58 .20 23W.W 

2741 .O .O 976.5 1764.5 .O 161.2 460.6 108.9 36.4 23W.W 
.33 . 00 6.06 3.83 .OOO .035 .W .OOO 2395.00 980.00 

.003559 515. 520. 475. 2 19 0 .OO 211.00 1191.00 
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-EL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PRW ALW ACH ARW VOL TW R-BANK ELEV 

TIME VL08 VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CMlAR TOPUIO ENDST 

CCHV= .200 CEHVs ' .400 
'SECNO 1.995 

3301 HV CHANCED MORE THAN HVINS 

7185 WINlllWl SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3470 ENCRCACHMENT STATIONS= 980.0 1101.7 TYPE- 1 TARGET= 121.690 
1.995 4.15 2403.15 2403.15 2403.14 2404.49 1.33 3.98 .39 2401.00 

2741 .O .O 1532.7 1208.3 .O 139.3 187.9 115.4 B . 6  2401.00 
.34 .OO 11.01 6.43 .OOO .035 .055 .OOO 23W.00 980.00 

,015940 690. 650. 570. 0 11 0 .OO 121.69 1101.69 

'SECNO 2.067 

3301 HV CHANGEO M E  THAN HVINS 

MINIWJU SPECIFIC ENERGY 
CRITLCAL OEPTH ASWE0 

3470 ENCROACHMENT STATlDWSs 969.5 1042.0 TYPE. 1 TARGET; 72.530 
2.067 6.35 2409.35 2409.35 2409.M 2411.35 2.01 4.39 .27 2406.70 

2741 .O 54.3 2588.8 97.9 14.7 221.9 28.4 117.8 39.4 2406.m 
.35 3.69 11.67 3.45 .055 .035 .055 .OOO 2403.00 W9.47 

.a09336 430. 380. 320. 0 14 0 .OO 72.53 1042.00 

'SECNO 2.126 

3301 HV CHANGEO M E  THAN HVINS 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 2.10 

3470 ENCROACHMENT STATIONS= 872.2 1030.2 TYPE- 1 TARGET= 157.980 
2.126 6.52 2412.52 2410.73 2411.48 2412.89 .37 1.21 .33 2408.00 

2741.0 1187.8 1445.3 107.9 389.0 237.3 42.3 121.2 40.2 2408.00 
.37 3.05 6.09 2.55 .055 .035 .a55 .OW 2406.00 872.24 

.002124 310. 310. 315. 2 19 0 .OO 157.98 1030.22 



ECNO DEPTH CVSEL CRlYS YSELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH ARC0 VOL TYA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH KNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR T W l O  ENDST 

'SECNO 2.245 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .55 

3470 ENCROACHMENT STATIONS= 823.8 1026.1 TYPE= 1 TARGET* 202.330 
FLoOdplain mved 10 f t  to match topographic map. 

2.245 5.29 2414.29 2413.91 2414.44 2415.06 .77 2.01 .16 2412.00 
2741.0 1182.7 1543.0 15.3 298.7 176.4 6.5 128.4 42.4 2412.04 

.40 3.96 8.75 2.35 .055 .035 .055 .OD0 2409.00 827.08 
.006961 490. 630. 660. 3 19 0 .OO 198.63 1025.71 

'SECNO 2.344 

3301 HV CHANGED M E  THAN HVINS 

7185 MIN IW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLMED 

ENCROACHMENT STATIONS- 908.6 1050.1 TYPE= 1 TARGET= 141.540 
2.344 4.72 2419.72 2419.72 2419.65 2421.00 1.28 4.30 .20 2416.50 

2741.0 668.4 1652.4 420.1 143.4 150.5 79.3 133.1 44.3 2416.50 
.41 4.66 10.98 5.30 .055 .035 .055 .OOO 2415.00 908.60 

.011098 440. 520. 550. 0 15 0 .OD 141.54 1050.14 

'SECNO 2.444 

3301 HV CHANGED MOi7E THAN HVINS 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.66 

3470 ENCROACHMENT STATIONS. 872.8 1016.0 TYPE. 1 TARGET= 143.250 
2.444 5.87 2423.87 2422.69 2423.1 1 2624.43 .56 3.29 .14 2419.40 

2741.0 1265.0 1476.0 .O 328.7 199.7 .O 13L1.6 46.0 100000.00 
.44 3.85 7.39 . 00 .a55 .035 .a00 .OW 2418.00 872.75 

.004018 540. 530. 410. 3 5 0 .M1 143.25 1016.00 
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ECNO DEPTH CYSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTW ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICCUT CDRAR TOPVlD EYDST 

'SECNO 2.534 
7185 MlNIMUl l  SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH ASSLWED 

3470 ENCROACHMENT STATIONS= 708.0 1022.5 TYPE= 1 TARGET= 314.500 
2.534 4.53 2426.53 2426.53 2426.24 2427.36 .81 2.64 .ll 2423.50 
2741.0 1185.1 1555.9 .O 339.7 168.3 .O 144.0 48.4 100000.00 

.46 3.49 9.25 .OO .055 .035 .OOO .OOO 2422.00 708.00 
.008814 445. 475. 460. 0 19 0 .OO 314.50 1022.50 

'SECNO 2.640 

3470 ENCROACHMENT STATICUS- 852.7 1040.7 TYPE= 1 TARGET. 188.000 
2.640 5.50 2430.50 2430.45 2430.31 2431.71 1.21 4.20 .15 2429.00 
2741.0 307.6 2161.2 272.1 114.6 221.7 58.3 149.1 51.0 2427.00 

.47 2.68 9.75 4.67 .055 .035 .055 .OOO 2425.00 852.65 
.007360 425. 560. 535. 2 1 1  0 .OO 188.00 1040.65 

0 2.716 
M I N I W  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATICUS= 869.0 1032.7 TYPE= 1 TARGET. 163.660 
2.716 5.85 2434.85 2434.85 2434.24 2436.15 1.30 3.00 .04 2431.00 
2741.0 562.3 1949.4 229.2 163.6 181.7 45.8 152.6 52.5 2431.00 

.49 3.44 10.56 5.01 .055 .035 .055 .OOO 2429.00 869.01 
.007837 365. 400. 410. 0 8 0 .OO 163.66 1032.67 

3470 ENCROACHMENT STATICUS. W5.0 1061.7 TYPE* 1 TARGET; 96.700 
2.818 4.53 2439.53 2439.41 2439.19 2441.02 1.49 4.79 .07 2436.00 
2741.0 , 312.0 1871.6 557.3 57.6 166.3 102.8 156.9 54.0 2436.00 

.50 5.41 11.26 5.42 .055 .035 .055 .MM 2435.00 964.98 
.O 10536 480. 540. 540. 2 19 0 .W 96.70 1061.6~ 

'SECNO 2.891 

3470 ENCROACHMENT STATIONS- 974.0 1044.1 TYPE= 1 TARGET= 7D.140 
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E n c r o a c h  t o  920 f o r  malt  Left bank t r i b u t a r y .  

2.891 5 .% 2442.W 2442.28 2442.23 2444.33 1.37 

'SECNO 2.997 

3301 HV CHANGED M E  THAN HVINS 

3470 ENCROACHMENT STATIONS- 917.1 1020.0 TYPE* 1 TARGET. 

2.997 5.44 2447.44 2446.54 2446.75 2448.31 .87 

2741.0 1129.5 1611.5 .O 216.8 184.3 .O 
.54 5.21 8.74 .OO .055 .035 .OOO 

.006590 610. 560. 500. 2 15 0 

'SECNO 3.092 

3301 HV CHANGED M E  THAN HVINS 

M I N I I U  S P E C I F I C  ENERGY 
CRIT ICAL DEPTH A S W E D  

3470 ENCROACHMENT STATIONS= 914.5 1030.0 TYPE= 1 TARGET* 115.460 
3.092 4.99 2451.99 2451.99 2451.51 2653.51 1.52 4.12 .26 2452.00 

2741.0 755.1 1985.9 .O 120.1 181.3 .O 167.9 56.9 100000.00 

.55 6.29 10.95 . 00 .055 .OX5 .OOO .OW 2447.00 914.54 

.013177 370. 500. 520. 0 11 0 .OO 97.32 1030.00 

3301 HV CHANGED MORE THAN HVINS 

3302 YARNING: CONVEYANCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATIO = 1.80 

3470 ENCROACHMENT STATIONS- 955.3 1060.1 TYPE= 1 TARGET= 104.790 
3.186 6.23 2456.23 2455.05 2455.44 2457.00 .77 3.35 .15 2452.00 

2741.0 268.0 1885.3 587.6 70.5 233.3 146.9 172.2 58.0 2452.00 

.57 3.80 8 . 0  4.00 .055 .035 .055 .OOO 2450.00 955.26 

.004062 530. 500. 435. 3 5 0 .OO 104.79 1060.05 



aECNO E n  E L  c w L K  EG Hv nL oLoss L-nANI: ELEv 
PCH PROB ALOB ACH AROB VOL TVA R-BANK ELEV 

TIME VLOE VCH VROB XNL XNCH XNR VTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

'SECNO 3.279 

3301 HV CHANGED WORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 944.5 1023.0 TYPE= 1 TARGET- 78.420 
3.279 5.63 2458.63 2458.63 2458.46 2460.48 1.85 3.00 .43 2455.00 

2741.0 496.8 2204.3 39.9 94.1 185.3 10.5 176.3 59.1 2455.00 
.58 5.28 11.89 3.79 .055 .035 .055 .000 2453.00 944.54 

.010227 525. 490. 450. 0 11 0 .OO 78.42 1022.96 

3470 ENCROACHMENT STATIOUS* 964.9 1022.0 TYPE= 1 TARGET. 57.080 
3.372 6.24 2463.24 2462.73 2462.79 2464.94 1.70 4.43 .03 2459.00 

2741.0 333.7 2407.3 .O 56.3 220.0 .O 179.4 59.8 100000.00 

'SECNO 3.467 

3301 HV CHANGED MORE THAN HVINS 

3302 VARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.66 

3470 ENCROACHMENT STATICUS= 981.0 1059.7 TYPE. 1 TARGET= 78.740 
3.467 7.71 2466.71 2464.77 2465.68 2467.46 .75 2.34 . I9 2462.00 

2741.0 .O 2152.4 588.6 .O 284.7 149.5 1a.4 60.5 2461.30 

.61 .OO 7.56 3.94 .a00 .035 .055 .OOO 2459.00 981.00 

.a03044 445. 500. 470. 3 11 0 .OO 78.74 1059.74 

3301 HV CHANGED M E  THAN HVINS 

7185 MlNIWM SPECIFIC ENERGY 
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ECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROE ALOB ACH AROB VOL TUA R-BANK ELEV 

TIWE VLOE VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOEL XLCH XLOER ITRIAL I O C  ICWT CORAR T W l O  ENDS1 

3720 CRITICAL DEPTH ASWWEO 

3470 ENCROACHMENT STATIONS- 948.3 1012.7 TYPE= 1 TARGET. 64.440 
3.568 5.86 2468.86 2468.86 2468.59 2470.89 2.03 2.80 .51 2465.40 

2741.0 397.1 2343.9 .O 68.5 193.1 .O 187.5 61.4 100000.00 
.63 5.80 12.14 .OO .055 .035 .OOO .DO0 2463.00 948.26 

.011808 535. 535. 415. 0 19 0 .OO 64 .4  1012.70 

3470 ENCROACHMENT STATIONS. 958.6 1024.8 TYPE= 1 TARGET- 66.240 
Encroach t o  1120 fo r  small r i gh t  bank tr ibutary. Mapped t o  YSEL. 

3.665 5.57 2474.57 2474.48 2474.39 2476.52 1.95 5.61 .02 2471.00 
2741.0 302.5 2414.2 24.2 53.4 205.2 7.1 193.4 62.1 2472.00 

.64 5.67 11.77 3.42 .055 .035 .055 .OOO 2469.00 958.57 
.010859 395. 510. 610. 2 11 0 .00 66.24 1024.81 

3302 WRYING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

3470 ENCROACHMENT STATIONS; 972.0 1105.7 TYPE- 1 TARGET- 133.700 
Encroach t o  1230 fo r  mall r i gh t  bank t r ibutary.  Mappcd t o  WEL. 

3.766 5.60 2479.64 2478.75 2478.64 2480.31 .71 3.55 .25 2476.00 
2741.0 .O 1852.5 888.5 .O 237.5 231.9 194.3 63.1 2476.00 

.66 . 00 7.80 3.83 .a00 .035 .a55 .000 2474.00 972.00 
.005008 525. 535. 325. 2 15 0 .OO 133.70 1105.70 

3470 ENCROACHMENT STATIONS= 932.6 1019.5 TYPE- 1 TARGETS 86.980 
Flou regime s h i f t  frm c r i t i c a l  t o  subcr i t i ca l  causes KRATlO 
to  exceed 1.40. 

3.862 6.72 2481.72 2480.48 2481.16 2482.62 .89 2.23 .07 2477.30 
2741.0 621.6 2119.4 .O 154.6 253.8 .2 1W.3 64.4 2478.00 

.68 1.02 8.35 .23 .055 .035 .055 .000 2475.00 932.57 

.004031 475. 505. 480. 3 8 0 .OO 86.98 1019.55 
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SECNO DEPTH CUSEL CRlYS USELK EG a. .LOB 

HV HL O L ~ S  L-UNK ELEV 

QCH QROB ALOB ACH ARDB M L  TYA R - U N K  ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICOUT CMIAR TOPYlD ENDST 

3301 HV CHANGED WORE THAN HVINS 

718s n i N l n w  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSINE0 

3470 ENCROACHMENT STATICUS= 945.9 1029.0 TYPES 1 TARGETS 83.080 
E n c r o a c h  t o  920 for s m a l l  l e f t  bank t r i b u t a r y .  Mapped t o  USEL. 

3.940 4.64 2484.64 2484.64 2484.24 2486.36 1.71 2.70 .33 2481.50 
2741.0 483.0 2258.0 .O 85.3 200.2 .O 202.6 65.1 10OOOO.OD 

.69 5.66 11.28 .OO .055 .035 .a00 .OOO 2480.00 945.92 
.012512 400. 415. 395. 0 19 0 .OO 83.04 1029.00 

'SECNO 4.000 

3301 HV CHANCED M E  THAN HVINS 

e YARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 2.10 

3470 ENCROACHMENT STATIONS= 929.4 1040.8 TYPE= 1 TARGET; 111.340 
S m e l l  r i g h t  bank tr ibutary a f f e c t s  c h a m 1  c o n f i g u r a t i o n .  KRATIO 

i s  r e a s o n a b l e .  

4.000 5.66 2487.66 2485.89 2486.77 2488.22 .56 1.63 .23 2482.50 
2741.0 764.5 1670.4 306.2 210.1 235.5 82.7 205.5 65.8 2482.50 

.71 3.64 7.09 3.70 .055 .035 .055 .000 2482.04 929.43 
.002848 305. 315. 305. 3 15 0 .OO 111.34 1040.77 

3301 HV CHANGED WORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH A S W E 0  

3470 ENCROICHMENT STATIONS- 901.0 1015.0 TYPE= 1 TARGET= 111.030 
4.042 4.30 2489.30 2489.30 2488.82 2490.70 1.40 1.15 .34 2486.00 

2741.0 1390.2 1350.8 .O 217.5 113.9 .O 207.5 M.4 100000.00 
.71 6.39 11.86 . 00 .055 .035 .000 .OOO 2485.00 903.97 

.015176 185. 220. 235. 0 19 0 .W 111.03 1015.00 

PAGE 115 



ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PRO# ALOB ACH AROB VDL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOWID ENOST 

'SECNO 4.127 

3301 HV CHANGED WORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE (UTSIOE OF ACCEPTABLE RANGE, KRATIO = 2.20 

3470 ENCROACHMENT STATIONS- 879.9 1042.8 TYPE= 1 TARGET= 162.920 
Encroach t o  800 f o r  small  Left bank t r i t u t a r y .  Mapped t o  MEL. 

4.127 5.14 2493.14 2491.88 2492.27 2493.60 .46 2.72 .19 2489.00 
2741.0 985.6 1566.4 188.9 303.8 236.7 51.2 212.3 67.8 2489.00 

.74 3.24 6.62 3.69 .055 .035 .055 .OOO 2488.00 879.92 
.003139 470. 450. 435. 4 15 0 .OO 162.92 1042.84 

'SECNO 4.222 

3470 ENCROACHMENT STATIONS* 975.0 1071.2 TYPE; 1 TARGETS W.180 
4.222 5.01 2495.01 2493.87 2494.B 2495.82 .81 2.08 .14 2490.80 
741.0 @ .76 

.O 1618.0 1123.0 .O 191.3 226.2 218.2 69.3 2490.70 
.OO 8.46 4.96 .OOO .035 .055 .OOO 2490.00 975.00 

.Oil5639 545. 505. 475. 3 15 0 .OO W.18 1071.18 

'SECNO 4.290 

3301 HV CHANGED WORE THAN HVlNS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIONS- 968.6 1037.7 TYPE= 1 TARGET- 69.090 
4.290 4.66 2497.66 2497.66 2497.46 2499.64 1.98 2.87 .47 2494.00 

2741.0 112.1 2268.6 360.2 21.0 187.4 57.7 221.1 70.0 2494.00 
.77 5.15 12.10 6.24 .055 .035 .055 .000 2493.00 968.59 

.012146 340. 360. 360. 0 11 0 .  .00 69.09 1037.68 

3301 HV CHANGED W E  THAW HVlNS 

PAGE 116 



ECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH A R M  VOL TUA R-BANK ELEV 

TIME VLOS VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOSL XLCH XLOBR ITRIAL IDC ICON1 CDRAR TOPVlD ENOST 

3470 ENCROACHMENT STATICUS. 902.1 1031.0 TYPE- 1 TARGET- 128.930 
4.399 3.42 2505.42 2505.25 25W.77 2506.54 1.12 6.72 .17 2503.00 

2741.0 597.6 2143.4 .O 115.8 232.7 .O 224.9 71.2 100000.00 
.78 5.16 9.21 . 00 .055 .035 .a00 .OOO 2502.00 902.07 

.011908 450. 575. 575. 3 19 0 .OO 128.93 1031.00 

'SECNO 4.491 

3470 ENCROACHMENT STATIONS= 959.0 1068.9 TYPE* 1 TARGET- 1W.WO 
4.491 4.W 2509.90 2509.33 2509.30 2510.90 1 .OO 4.34 .02 2508.00 

2741 .O .O 1954.6 786.4 .O 216.3 169.4 228.9 72.5 2506.00 

.80 .OO 9.04 4.64 .OOO .035 .055 .OOO 2505.00 959.00 

.007150 480. 485. 440. 3 11 0 .OO 109.90 1068.90 

'SECNO 4.560 

1 HV CHANGED MORE THAN HVlNS r 
3470 ENCROACHMENT STATIONS= 970.0 1019.9 TYPE= 1 TARGET. 49.900 

4.560 6.19 2512.19 2511.95 2512.24 2514.47 2.29 3.06 .51 2507.50 
2741.0 299.6 2336.5 104.9 48.5 180.9 21.7 231.6 73.2 2507.50 

.81 6.18 12.91 4.83 .055 .035 .055 .OOO 2506.00 970.00 

.010016 365. 365. 360. 2 11 0 .OO 49.90 1019.W 

1490 NU CAR0 USED 
'SECNO 4.680 

3302 YARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.49 

3470 ENCROACHMENT STATIONSX 840.0 1030.0 TYPE= 1 TARGET= 190.000 
NH card used to represent wit-dcfinad secondary c h e m l .  

4.680 5.65 2516.65 2514.64 2515.78 2516.89 .24 2.01 4 2513.00 
2741.0 1456.9 1284.1 .O 461.2 275.0 .O 238.4 74.8 100000.W 

.85 3.16 4.67 .OD .044 .035 .000 .OOO 2511.00 840.00 
.001609 570. 635. 490. 2 14 0 .OO 190.00 1030.W 

PAGE 117 



ECNO DEPTH M E L  CRlW WELK EG HV HL OLOSS L-BANK ELEV 
QCH aROB ALOB ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XYL XNCH XYR UTN ELWlY SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT CORAR T C W I O  EYOST 

CCHV= .200 CEHV= .400 
'SECNO 4.783 

3301 HV CHANCED MORE THAN HVINS 

7185 MlNlnuM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIONS= 952.1 1038.9 TYPE= 1 TARGET= 86.770 
4.783 4.96 2518.96 2518.96 2518.78 2520.69 1.73 1.79 .60 2516.00 

2741.0 245.0 2270.8 225.3 49.8 199.5 45.7 244.6 76.5 2516.00 
.87 4.92 11.38 4.93 .055 .035 .055 .OOO 2514.00 952.14 

.011113 510. 540. 555. 0 15 0 .OO 86.77 1038.91 

3301 HV CHANGED WRE THAN HVINS 

C ARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.50 

3470 ENCROACHMENT STATIONS= 986.0 1170.0 TYPE= 1 TARGET= 183.984 
No encroachment a w a r s  uarranted a t  t h i s  section. KRATIO exceeds 
1.4 due t o  natural expansion. 

4.869 5.31 2522.31 2520.16 2521.32 2522.53 .23 1.54 .30 2518.00 
2741 .O .O 1075.0 1656.0 .O 219.1 574.0 249.7 77.8 2518.00 

.90 .OO 4.91 2.W .OOO .035 .055 .OOO 2517.W 986.00 
,001781 445. 450. 375. 3 14 0 .OO 183.98 1169.98 

3301 HV CHANGED MORE THAN HVlWS 

7185 MINIWM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWEO 

3470 ENCROACHUEWT STATIWS= 961.1 1049.8 TYPE. I TARGET- 88.730 
4.956 5.98 2523.98 2523.98 2523.98 2525.77 1.60 1.44 .63 2519.50 

2741.0 313.9 2001.2 425.9 56.9 164.7 84.5 254.6 79.0 2519.50 

.91 5.52 12.15 5.29 .055 .035 .055 .OW 2518.W Wl.10 

.009086 450. 460. 355. 0 8 0 .OO 88.Z 1049.63 
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ECHO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH PRO8 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VL 0s VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CWlAR TDWlO ENOST 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.79 

3470 ENCROACHMENT STATIONS= 810.8 1095.2 TYPE. 1 TARGET= 284.410 
Section taken fran tcpographic map t o  bet ter  represent contraction 
between Sections 4.956 and 5.041. Contraction confirmed on 
aer ia l  photographs. 

4.W8 6.35 2526.35 2523.19 2526.34 2526.46 .ll .35 .34 2520.00 
2741.0 873.5 1045.0 822.4 566.9 285.5 390.2 258.5 79.9 2520.00 

.94 1.54 3.66 2.11 .055 .035 .055 .OOO 2520.00 810.75 
.a00633 220. 220. 220. 2 11 0 .OO 284.41 1095.16 

e ARMING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47 

3470 ENCROACHMENT STATIONS= 768.5 1018.1 TYPE* 1 TARGETS 249.640 
Sudden widening and f l a t t e n i w  of c h a m l  cross section f o r  500 ft. 
Upstrem and domstream reaches very narrow. KRAIIO reasonable. 

5.041 5.10 2526.50 2525.24 2526.51 2526.79 .29 .26 .07 2522.40 
2741.0 1753.3 987.7 .O 585.0 166.8 .O 263.5 81.3 100000.00 

.95 3.00 5.92 .OO .055 .035 .OOO .OOO 2521.40 768.46 
.002908 210. 230. 225. 3 14 0 .OO 249.64 1018.10 

3301 HV CHANGED WRE THAN HVlYS 

7185 MlNlI4.M SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 935.1 1020.4 TYPE= 1 TARGET- 85.290 
5.149 4.98 2529.98 2529.98 2529.70 2531.70 1.72 2.89 .57 2526.00 

2741.0 828.9 1762.2 149.9 139.2 142.9 23.6 270.3 83.4 2526.00 
.97 5.95 12.34 6.34 .a55 .035 .055 .OOO 2525.00 935.12 

,011512 550. 570. 555. 0 8 0 .OO 85.29 1020.41 
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ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
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 I O C  ICON1 CORAR TDPUlD ENOST 

'SECNO 5.272 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATICUS= 975.5 1020.0 TYPE= 1 TARGET= 44.470 
Encroach to  850 fo r  omal l  l e f t  bank tr ibutary. 

5.272 6.46 2536.46 2536.18 2536.41 2538.72 2.26 6.81 .22 2532.00 
2741.0 154.3 2586.7 .O 25.1 2W.8 .O 274.1 84.3 100000.00 

.98 6.15 12.33 .OO .055 .035 .OOO .OOO 2530.00 975.53 

.010087 560. 650. 5W. 2 11 0 .OO 44.47 1020.00 

3301 HV CHANGEO WORE THAN H V l N S  

3470 ENCROACHMENT STATIONS- 979.0 1042.6 TYPE= 1 TARGET= 63.560 
Encroach t o  820 fo r  omal l  l e f t  bank tr ibutary. 

5.343 6.67 2540.67 2540.09 2539.94 2542.23 1.56 3.38 .14 2536.00 
2741 .O 0 .O 2016.7 724.3 .O 180.4 126.2 276.5 84.8 2536.00 

.99 .OO 11.18 5.74 .OOO .035 .055 .OOO 2534.00 979.00 
.008079 330. 375. 385. 2 11 0 .OO 63.56 1042.56 

3301 HV CHANGEO MORE THAW HVIWS 

3470 ENCROACHMENT STATIONS* 972.0 1021.3 TYPE= 1 TARGET= 49.300 
5.432 5.93 2511.53 2546.16 2544.12 2546.62 2.09 4.17 .21 2539.30 

2741.0 435.5 2305.5 .O 66.4 187.0 .D 279.4 85.3 100000.00 

1.00 6.56 12.33 .OO .055 .035 .OOO .OOO 2538.60 972.00 
.010245 435. 470. 415. 2 15 0 .OO 49.30 1021.30 

%ECHO 5.534 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATrONSs 945.0 1048.9 TYPE. 1 TARGET* 103.850 
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FLc€dplain shifted 10 f t  to match t-aphic map. 
5.534 5.54 2552.54 2552.54 2552.55 2554.19 1.65 5.12 .W 2548.40 

'SECNO 5.620 

3301 HV CHANGED MORE THAN HVlNS 

3302 UARNING: CMlVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.61 

3470 ENCROACHMENT STATIONS= 969.0 1130.8 TYPE= 1 TARGET; 161.790 
section becomes f l a t  and wide at  sharp 90 degree turn. KRATIO W. 

5.620 6.15 2556.15 2554.W 2556.14 2556.80 .65 2.41 .20 2551.60 
2741.0 147.2 1908.7 685.1 44.4 254.3 226.1 287.3 87.7 2551.50 

1.04 3.31 7.50 3.03 .055 .035 .055 .OOO 2550.00 W9.05 
.003465 400. 450. 510. 2 12 0 .OO 161.79 1130.04 

ENCROACHMENT STATIONS= 968.8 1135.8 TYPE= 1 TARGET. 167.040 
5.696 6.41 2557.41 2556.81 2557.41 2558.27 .85 1.39 .M) 2553.00 
741.0 130.3 1984.3 626.4 37.1 232.8 218.6 291.3 88.9 2553.30 

1.05 3.51 8.52 2.87 .055 .035 .055 .OOO 2551.00 968.75 
.004021 390. 405. 270. 3 11 0 .OO 167.04 1135.79 

3301 HV CHANGE0 WRE THAN HVlNS 

7185 M I N I M M  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS* 958.2 1043.6 TYPE= 1 TARGET= 85.450 
I n  the uppcr reaches of Uash AH3, variations i n  s l o p  and chamel 
cross section are cannon, and warning messages pertaining to KRAT10 
valws higher than U r m m l H  fr-t. Only e x t r a a  v a r i a t k  w i l l  
be explained. 
E x t r m l y  tort- c h a m l .  CCHV and CEHV increased accordinply. 

5.821 5.65 2563.65 2563.65 2563.64 2565.46 1.82 3.31 .58 2559.50 
2741.0 303.7 2 W . 1  371.2 57.5 171.6 63.7 294.2 90.4 2559.50 

1.07 5.29 12.04 5.83 .055 .035 .055 .OOO 2558.00 958.16 
.009887 545. 565. 505. 0 15 0 .OO 85.45 1043.61 
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ECNO DEPTH M E L  CRIYS YSELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB ALOB ACH AROB VOL TYA R-BANK ELEV 

TlME VLOB VCH VROB XNL XNCH XNR YTU ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR T O W I D  ENDST 

'SECNO 5.868 

3301 HV CHANGE0 MORE THAN HVlNS 

3302 YARNING: CONVEYANCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATIO = 2.36 

3470 ENCROACHMENT STATIONS- 954.1 1056.8 TYPE- 1 TARGET; 102.630 
1n t h i s  v i c i n i t y ,  c h a m l  c h a n g e s  c o u r s e  m o r e  t h a n  180 degrees 
i n  a b o u t  500 ft. C o n v e y a n c e  c h a n g e  r e a s o n a b l e  f o r  c w d i t i o n s .  

5.868 7.35 2566.35 2563.51 2566.35 2566.86 .52 .88 .52 2559.50 

2741.0 396.8 1870.9 473.3 116.3 283.8 144.9 298.6 91.0 2559.50 

1.08 3.41 6.59 3.27 .055 .035 .055 .OOO 2559.00 954.14 

.001768 270. 250. 240. 2 15 0 .DO 102.59 1056.73 

HV CHANGED M E  THAN HVlNS 

MlNlll(ll( S P E C I F I C  ENERGY - 
3720 CRITICAL DEPTH A S W E D  

3470 ENCROACHMENT STATIONS- 931.4 1021.2 TYPE= 1 TARGET* 89.800 
NOTE: E n c r o a c h m n t  t o  L i m i t  of e f fec t ive  f lw  on irtsi.de portion 

of imp. L o c a t i o n  estineted fran r e v i e w  of  a e r i a l  photographs. 
F l o o d p l a i n  p lot ted t o  YSEL. 

5.908 5.10 2568.10 2568.10 2568.W 2569.75 1 .M .71 .68 2565.40 

2741 .O 235.7 2465.9 39.5 42.5 229.6 9.6 300.3 91.4 2565.30 

1.09 5.55 10.74 4.10 .055 .035 .055 .OOO 2563.00 931.40 
.012638 130. 200. 165. 0 19 0 .OO 89.80 1021.20 

3302 YARNING: CWVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

3470 ENCROACHMENT STATIONS. 920.0 1031.6 TYPE= 1 TARGET= 111.550 
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ECUO DEPTH CUSEL C R l Y S  YSELK EG HV HL OLOSS L-BANK ELEV 
QCH QROB ALOB ACH AROB VOL TYA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICCUT C M A R  TOWID ENDST 

'SECNO 6.029 
7185  MINI^ SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCRWCHMENT STATICUS= 985.8 1090.3 TYPE= 1 TARGET= 104.500 
Ftcurate thrwph both new and o ld  US 60 culverts frm HEC-1 operation 
SAH80. Contitwes through end of deta i led study. 

6.029 7.09 2577.09 2577.09 2571.10 2578.42 1.33 2.43 .11 100000.00 

1908.0 .O 1856.3 51.7 .O 198.3 24.9 304.8 92.8 2576.50 

1.11 .OO 9.36 2.08 .OOO .035 .055 .OOO 2570.00 985.81 

.010171 330. 340. 325. 0 8 0 .00 104.43 1090.24 

HV CHANGED W E  THAN HVINS 

3302 YARNING: CCUVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 2.49 

3470 ENCROACHMENT STATIONS= 940.0 1023.2 TYPE* 1 TARGET- 83.220 
Extremely f l a t  s l o p  and wide cross section in t h i s  reach. 
Begin Special Culvert analysis of  US 60 bridge (3-8x10 RCB). 
section 1 in SC routine. Le f t  overbank emroached t o  940 t o  
m e t  4 t o  1 f low expansion c r i t e r i a  downstreen fran culvert.  
Floodplain mppd t o  YSEL. 

6.081 7.30 2579.30 2576.89 2579.29 2579.74 .U .96 .35 2576.00 

1908.0 122.7 1765.6 19.7 59.2 321.1 13.6 306.8 93.4 2576.00 

1.12 2.07 5.50 1.45 .055 .035 .055 .000 2572.00 940.00 

.001635 280. ZW. 235. 2 19 0 .OO 83.22 1023.22 
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CWO OEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

QCH QRG0 ALC0 ACH ARC0 VOL TVA R-BANK ELEV 
TIME VLOE VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICOUT CMIAR TOPUlD ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 M l N l M w l  S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA A S W E D  NCU-EFFECTIVE, ELLEA: 25W.00 ELREA= 2589.80 

S e c t i o n  2 in  SC routine. S e c t i o n s  c o n s t r u c t e d  frm US 60 centerline 
e l e v a t i o n  data and s t r u c t u r e  s u r v e y  ( S t r u c t u r e  d e s i g n a t i o n  X-2). 

6.107 4.82 2579.62 2579.62 2579.62 2582.05 2.43 .27 1.60 25W.00 
1908.0 .O 1908.0 .O .O 152.4 .O 307.6 93.5 2589.80 

1.12 .OO 12.52 .OO .OOO .016 .OOO .OOO 2574.80 984.17 
.003178 120. 120. 120. 0 14 0 .OO 31.66 1015.83 

SPECIAL CULVERT 

CUNV i);Y" 0 1 6  
ENTLC COFQ RDLEN R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 

.40 3.00 . 00 8.00 10.00 60.00 8 1 2575.20 2574.80 

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

SCALE 1 - UINGUALLS FLARED 30 TO 75 DEGREES 

SPECIAL CULVERT CUTLET CONTROL 

EGIC = 2583.270 EGM: = 2583.714 PCUSE= 2579.619 ELTRD- 2588.600 

3301 HV CHANGED M E  THAN HVlNS 

3302 UARNING: CCUMYANCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATIO a 1.93 

SPECIAL CULVERT 

EGlC EGM: H4 M l R  QCULV VCW ACULV ELTRD UEIRLN 

2583.27 2583.71 1 .66 0. 1908. 8.021 240.0 2580.60 0. 

3495 OVERBANK AREA ASSWED NOU-EFFECTIVE, ELLEA= 2599.00 ELREA* 2589.80 * C o n v e y a n c e  c h a n g e  thrwgh culvert. S t r u c t u r e  X - 2  in S t r u c t u r e  S u r v e y .  

S e c t i o n  3 i n  SC routine. 
6.118 7.51 2582.71 .OO 2582.71 2563.71 1 .OO 1.66 .OO 25W.00 

1908.0 .O 1908.0 .O .O 237.9 .O 307.8 93.6 2589.80 
1.13 .OO 8.02 . 00 .OOO .016 . W O  .OOO 2575.20 984.15 





CNO DEPTH CYSEL CRIYS USELK EG HV HL OLOSS L-BANK ELEV 

PCH OR08 ALN ACH ARDB VOL T!M R-BANK ELEV 
TIME VLOB VCH VR08 XNL XNCH XNR YTN ELMlY SSTA 
SLOPE XLDBL XLCH XLDBR ITRIAL IDC ICONT CORAR TOW10 ENOST 

CCHV= ,200 CEHV= .400 
'SECNO 6.134 

3301 HV CHANCED MORE THAN H V l N S  

3470 ENCROACHMENT STATIONS= 970.0 1040.0 TYPE* 1 TARGET* 70.000 
Conveyance change dw t o  culvert.  Section 4 in SC rou t iw .  
GR data taken f r m  topographic map. Encroachments added t o  meet 
1 t o  I flow contraction c r i t e r i a .  FLocdplsin mpped t o  YSEL. 

6.134 8.22 2583.72 2578.78 2583.83 2583.94 .21 .06 .I6 2576.00 
1908.0 .O 1548.1 359.9 .O 391.4 159.6 308.6 93.7 2575.50 

1.13 .OO 3.95 2.26 .OOO .035 .055 .OOO 2575.50 970.00 
.000676 80. 85. 90. 2 14 0 .OO 70.00 1040.00 

3301 HV CHANGED MORE THAN H V l N S  

a ARNINC: CMIMYANCE CHANCE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .45 

3470 ENCROACHMENT STATIONS. 975.0 1025.0 TYPE= 1 TARGET- 50.000 
6.165 5.63 2583.63 2581.55 2583.89 2504.34 .71 .21 .20 2578.00 

1908.0 .O 1908.0 .O .O 281.5 .O 310.1 93.9 100000.00 
1.14 .OO 6.78 . 00 .OOO .035 .OOO .OOO 2578.00 975.00 

.003334 160. 160. 170. 2 14 0 .W 50.00 1025.00 

'SECNO 6.214 

3470 ENCROACHMENT STATIONS= 928.0 1036.0 TYPE- I TARGET= 108.000 
Conveyance change due t o  culvert.  Moving u p s t r e a  frm backwater 
area. Floodplain sh i f ted  20 f t  right t o  rnatch topography. 

6.214 3.82 2504.82 2585.74 2583.85 2585.35 .53 .97 .04 2581.00 
1908.0 536.3 1344.5 27.2 147.1 205.3 11.5 312.1 94.4 2582.00 

1.15 3.65 6.55 2.35 .055 .035 .055 .OOO 2581.00 928.00 
.004117 280. 260. 255. 3 11 0 .OO 108.00 1036.00 
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PACE 126 

ECNO DEPTH CYSEL CRlYS USELK EG HV HL OLOSS L-BANK ELEV 
PCH QRW ALOB ACH MOB VOL TYA R-BANK ELEV 

TIME VL08 VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICMlT CCUAR TOPUlO ENDS1 

CCHV= .600 CEHV- .800 
'SECNO 6.265 

3470 ENCROACHMENT STATICUS. 950.4 1039.3 TYPE= 1 TARGET= 88.890 
Section 1 i n  SC r o u t i m  fo r  Old US 60. CR data t a k m  f r m  topographic 

map. Section placed t o  meet 4 t o  1 expansion c r i t e r i a  d o m s t r e m  f r m  
culver t .  

6.265 4.46 2585.96 2585.07 2585.85 2586.75 .79 1.19 .21 2582.00 
1908.0 234.5 1601.8 71.7 61.0 210.5 24.4 311.2 95.0 2582.00 

1.16 3.66 7.61 2.94 .055 .035 .055 .OOO 2581.50 950.37 
.004726 270. 270. 270. 2 11 0 .OO 88.89 1039.26 

CCHV- .600 CEHV= .800 
'SECNO 6.297 

3301 HV CHANCED M E  THAN HVlNS 

7185 MlNlMJM SPECIFIC ENERGY 
CRITICAL DEPTH ASWEO 

OVERBANK AREA ASWEO NON-EFFECTIVE, ELLEAS 2590.50 ELREA= 2590.80 

Section 2 i n  SC r o u t l m .  St ructure X-1 frm st ruc tu re  survey. 
Domst rem face o f  3-10x5 Reinforced C m r e t e  Box (RCB) Culvert. 
Road abandond in 1960s. Sediment depth unknom, estimate 5 ft. 
sect ions 2 and 3 constructed frm roaduay c m t e r l i n c  e levat ion and 
s t r m t u r e  survey data. 

6.297 4.82 2586.62 2586.62 2586.62 2589.05 2.43 .65 1.31 2590.50 
1908.0 .O 1W8.0 .O .O 152.6 .O 315.0 95.2 2590.80 

1.17 .OO 12.51 .OO .OOO .016 .OOO .OOO 2581.80 984.14 
.003169 175. 170. 175. 0 8 0 .OO 31.71 1015.85 

SPECIAL CULVERl 

SC CUM0 CUIV EWTLC COFP RDLEY RISE SPAN WLVLY CURT SCL ELCHU ELCHO 
3 .015 .40 3.00 . 00 5.00 10.00 3.00 8 1 2581.80 2581.80 

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

AL CULVERT INLET CONTROL + YElR FLCU, EG 2591.35 

HV CHANGED M E  THAN HVINS 



CNO DEPTH CUSEL CRlUS YSELK EG e OLOB 
HV HL OLOSS L-BANK ELEV 

OCH PRO0 ALW ACH ARW VOL TYA R-BANK ELEV 
TIME VLOB VCH VR W XNL XNCH XNR YTN ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT CORAR TOWID ENDST 

3302 UARNING: CONVEYANCE CHANGE UJTSlDE OF ACCEPTABLE RANGE, KRATIO - 2.44 

SPECIAL CULVERT 

E G I C  EGOC H4 OUElR PCULV VCH ACULV ELTRD UEIRLN 
2592.08 2590.42 2.30 112. 1792. 6.UO 150.0 2590.30 61. 

3495 OVERBANK AREA ASSLMEO NW-EFFECTIVE, ELLEA- 2590.50 ELREAX 2590.80 

Sect im 3 i n  SC r w t i n e .  Upstreem face of  culvert.  
6.304 8.82 2590.62 .OO 2590.62 2591.35 . 72 2.30 .OO 2590.50 

1908.0 .1 1907.9 .O .6 279.7 .O 315.2 95.3 2590.80 
1.17 .10 6.82 .OO .055 .016 .OOO .OOO 2581.80 974.43 

.000530 34. 34. 34. 2 0 0 .OO 41.47 1015.90 

.600 CEHV; .800 
6.313 

3301 HV CHANGED UORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 950.0 1040.0 TYPE= 1 TARGET= 90.000 
section 4 i n  SC r w t i n g .  Encroachmmts added t o  n e t  1 t o  1 flow 
c m t r a c t i m  c r i t e r i a .  Floodplain napped t o  YSEL. 

6.313 9.46 2591.46 2587.04 2591.46 2591.68 .22 .03 .30 2584.00 
1908.0 304.3 1425.8 178.0 163.7 338.2 98.4 315.7 95.3 2581.00 

1.17 1.86 4.22 1 .El .a55 .035 .a55 .OOO 2582.00 950.00 
.000576 50. 50. 50. 3 11 0 .OO 90.00 1040.00 

3470 ENCROACHMENT STATIWS= 950.0 1040.0 TYPE- 1 TARGET= 90.000 
6.361 8.58 2591.58 2588.44 2591.61 2591.92 .34 .19 .05 2584.30 

1908.0 581.4 1081.8 244.8 203.8 189.2 107.6 318.8 95.9 2584.00 
1.19 2.85 5.72 2.28 .055 .035 .055 .OOO 2583.00 950.00 

.001143 240. 250. 245. 1 11 0 .OO 90.00 1040.00 
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ECNO DEPTH CUSEL CRlUS VSELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH AROB VOL TW R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICWT CWAR TOPUlD ENOST 

3302 UARNIWG: COWVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE. KRATIO = .52 

3470 ENCROACHMENT STATlWS= 950.0 1023.0 TYPE= 1 TARGET= 73.000 
Conveyance change &e t o  culver t  constr ict ion. Moving w t r e a m  frm 

bckuater  area. Floodplain shi f ted 10 f t  t o  m t c h  t-raphic 

map. 
6.406 5.84 2591.84 2590.50 2591.88 2592.55 .71 .48 .15 2586.70 

1908.0 689.0 889.0 329.9 153.8 102.9 70.4 321.1 96.3 2586.70 

1.20 4.48 8.64 4.69 .055 .035 .055 .OOO 2586.00 950.00 

.004282 250. 240. 230. 2 11 0 .OO 73.00 1023.00 

3470 ENCROACHMENT STATIWS. 997.3 1083.3 TYPE= 1 TARGETS 85.980 
6.463 6.25 2593.25 2592.80 2592.90 2594.23 .W 1.58 .ll 2589.00 

.O 1144.1 763.9 .O 119.3 166.8 323.1 96.8 2589.00 
. 00 9.59 4.58 .OOO .035 .055 .OOO 2587.00 W7.30 

07283 285. 300. 265. 2 5 0 .OO 85.98 1083.28 

'SECNO 6.523 

3470 ENCROACHMENT STATIOUS* 946.3 1022.0 TYPE- 1 TARGET= 75.740 
6.523 4.73 2595.43 2594.79 2595.38 2596.41 .98 2.18 .OO 2591.20 

1908.0 758.7 939.8 229.5 145.2 93.6 41.4 325.0 97.3 2591.30 

1.22 5.09 10.04 5.55 .055 .035 .055 .WO 2590.70 946.26 

,007505 235. 315. 295. 2 14 0 .OO 75.74 1022.00 

'SECNO 6.581 

3301 HV CHANGED WRE THAN HVINS 

3470 ENCROACHMENT STATIWS= 942.0 1061.9 TYPE* 1 TARGET- 119.900 
Encroach t o  1061.9 f o r  small r i gh t  bank t r ibutary.  FLoodplain 
napped t o  USEL. 

6.581 4.27 2597.67 2596.42 2596.74 2598.09 .42 1.57 .ll 2593.80 

1908.0 460.9 804.7 642.3 121.9 119.6 1T7.3 327.4 98.0 2593.70 

1.24 3.78 6.73 3.62 .055 .035 .055 .OOO 2593.40 942.00 

.003858 250. 310. 345. I 14 0 .OO 119.90 1061.90 



CNO DEPTH N S E L  CRlUS WSELK EG e QLOB 

HV HL OLOSS L-BANK ELEV 

PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIW SSTA 

SLOPE X L M L  XLCH X L M R  I T R I A L  I D C  ICCUT CMIAR T O W 1 0  ENDST 

'SECNO 6.674 

3301 HV CHANGED W E  THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE W T S I O E  OF ACCEPTABLE RANGE, KRATIO = .69 

3470 ENCROACHMENT STATICUS= 950.0 1030.0 TYPE= 1 TARGET= 80.000 
FLoodplsin sh i f ted  20 f t  r i g h t  t o  conform with nap. 

6.674 4.88 2599.88 2599.47 2599.94 2600.98 1.10 2.62 .27 25W.00 
1908.0 554.6 1117.4 235.0 113.0 109.6 1 331.2 99.1 2596.00 
1.25 4.91 10.20 4.90 .055 .035 .055 .OOO 2595.00 950.00 

.008077 480. 490. 485. 2 8 0 .OO 80.00 1030.00 

'SECNO 6.776 

3470 ENCROACHMENT STATIONS= 952.0 1018.7 TYPE- 1 TARGET= &.a0 
5.22 2604.22 2604.00 2603.86 2605.67 1.44 4.55 .14 2600.00 e 6 503.8 1312.4 91.8 97.3 118.1 19.9 354.4 100.0 2600.00 
5.18 11.11 4.60 .055 .035 .055 .OOO 2599.00 952.03 

.008671 560. 540. 515. 2 8 0 .OO 64.64 1018.67 

3470 ENCROACHMENT STATIONS= 936.0 1018.9 TYPE= 1 TARGET- 82.850 
6.865 5.15 2608.15 2607.74 2607.59 26G9.20 1.05 3.46 .08 2604.00 
1908.0 869.5 932.9 105.6 168.9 88.4 23.4 336.7 100.7 2604.00 
1.28 5.15 10.55 4.51 .055 .035 .055 .OOO 2603.00 936.04 

.008014 325. 470. 410. 2 15 0 .OO 82.85 1018.89 

'SECNO 6.955 

3301 HV CHANGED W E  THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE W T S l O E  OF ACCEPTABLE RANGE, KRATIO = 1.52 

3470 ENCROACHMENT STATICUS- 831.9 1042.5 TYPE= 1 TARGET- 210.590 
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ECNO DEPTH CYSEL CRIYS YSELK EG HV HL OLOSS L-SANK ELEV 

PCH PROB ALDs ACH AROB VOL T W  R-BANK ELEV 

TIME VLOE VCH VROB XNL XNCH XNR UTN ELWlW SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICCflT C M A R  T W l D  ENDST 

3301 HV CHANGED WORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH A S W E D  

3470 ENCROACHMENT S T A T l W S =  977.0 1057.5 TYPE= 1 TARGET* 80.470 
7.067 4.34 2618.34 2618.31 2618.12 2619.75 1.41 3.79 .47 2615.00 

1908.0 272.2 964.3 671.5 42.5 80.3 113.3 346.6 104.2 2615.00 
1.33 6.41 12.01 5.92 .055 .035 .055 .OOO 2614.00 977.00 

.a13465 675. 590. 570. 0 5 0 .OO 80.47 1057.47 

- 
3301 HV CHANGED WORE THAN HVINS 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.84 

3470 ENCROACHMENT STATICUS= 955.0 1067.5 TYPE- 1 TARGET- 112.520 
I n  the v i c i n i t y  of the tank, several large changes i n  channel s l o p  
ofcur. and flow changes f r m  subcrit ical t o  c r i t i c a l  u i th  each 
new section. This affects S e c t i m  7.164 thrcugh 7.339. No 
engineering data or c m t r u c t i o n  plam available for small dm. 

7.164 7.36 2621.36 2619.13 2620.82 2621.71 .33 1.75 .22 2615.W 
1908.0 529.4 850.2 528.4 170.0 139.6 197.2 350.3 105.3 2616.00 

1.37 3.11 6.09 2.68 .055 .035 .055 .OOO 2614.00 955.00 
.001673 435. 510. 455. 4 11 0 .OO 112.52 1067.52 

3301 HV CHANGED WORE THAN HVlNS 
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ECNO DEPTH NSEL CRIYS WELK EG HV HL OLOSS L-BANK ELEV 
PCH PROB AL08 ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDS1 

7185 MlNlWll SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 893.0 1027.6 TYPE= 1 TARGET- 154.620 
7.223 3.87 2622.87 2622.87 2622.89 2623.88 1 .O1 1.02 .27 2619.60 

1908.0 931.2 732.6 244.2 187.5 61.7 44.6 352.9 106.0 2619.70 
1.38 4.97 11.32 5.48 .a55 .035 .a55 .DO0 2619.00 893.00 

.013065 220. 315. 320. 0 11 0 .OO 154.56 1027.56 

'SECNO 7.339 

3301 HV CHANGED WORE THAN HVlNS 

3302 YARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.80 

3470 ENCROACHMENT STATIONS= 850.0 1041.0 TYPE= 1 TARGET* 191.000 
Floodplain mapped t o  YSEL. 

7.339 4.53 2627.53 2626.33 2627.29 2627.75 .22 3.71 .16 2626.00 
908.0 1483.7 358.1 a 66.2 403.4 83.1 30.5 358.0 108.1 2626.00 

1.42 3.68 4.31 2.17 .055 .035 .055 .OOO 2623.00 850.00 
.004028 525. 610. 615. 3 10 0 .OO 191.00 1041.00 

3301 HV CHANGED WORE THAN HVlNS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS~ 978.2 1084.2 TYPE= 1 TARGET= 105.970 
7.441 3.26 2632.26 2632.26 2631.79 2633.U 1.16 3.87 .38 2629.50 

1908.0 l n . 5  m . 0  953.5 29.2 67.6 160.4 362.7 109.9 2629.50 
1.43 6.08 11.49 5.95 .a55 .035 .a55 .OW 2629.00 978.20 

.016900 530. 540. 525. 0 19 0 .OO 105.97 1084.17 

'SECNO 7.496 
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HV HL OLOSS L-BANK ELEV 

acn QROB ALOE rcn AROB VOL T~M R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CORAR TOWID ENDST 

3301 HV CHANGED WoRE THAN HVlNS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.76 

3470 ENCROACHMENT STATIWS- 867.8 1003.3 TYPE* 1 TARGET= 135.500 
7.496 4.72 2634.72 2632.69 2633.77 2634.93 .21 1.32 .19 2630.04 

1908.0 1422.6 485.4 .O 452.2 98.0 .O M5.2 110.6 100000.00 

1.46 3.15 4.95 . 00 .055 .035 .OOO .OOO 2630.00 867.80 

.002214 250. ZW. 300. 4 15 0 .OO 135.50 1003.30 

'SECNO 7.542 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlWUW SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS* 974.1 1027.6 TYPE= 1 TARGET; 53.470 

CCHV= ,200 CEHV= .400 
*SECNO -1.396 
START TRl8 CCUP 

-1.396 1.396 2379.467 

3470 ENCROACHMENT STATIWS- 928.0 1039.2 TYPE= 1 TARGET= 111.180 
Begin r i gh t  bank t r ibu tary  t o  AH3. F i r s t  tw sections l i e  near 
the confluence with AH3. Original sections 1.4W and 1.569 
frm the m i n  c h a w l  &fa included OR &to fo r  t r ibu tary  c h a w l  
as well. M o d i f i c a t i m  of  these sections have ken incorporated 
i n to  the t r ibu tary  m&l as sections 0.114 and 0.171. Sections 
0.236 and 0.306 were t a k a  f r m  the topopraphic nap. 
Cross section stat ioning based on 600 f t  d i s t a ~ e  f r m  Confluence. 

-1.396 5.47 2379.47 .OO 2379.75 2381.13 1.67 3.49 -1.71 2375.40 

4046.0 470.9 3098.8 476.3 81.1 271.6 85.4 369.6 111.7 2375.50 

1.47 5.81 11.41 5.58 .055 .035 .055 .OOO 2374.00 928.00 

.DO9522 335. 345. 220. 0 0 0 .OD 111.18 1039.18 
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ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH QROB ALOE ACH AROB VOL TW R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  l C M l T  CORAR TOW10 ENOST 

'SECNO .I14 

3301 HV CHANGEO W E  THAN HVlNS 

3302 UARNING: CONMYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KRATIO = .46 

3470 ENCROACHMENT STATIWS= 961.0 1049.0 TYPE= 1 TARGET; 87.990 
,114 4.22 2587.22 2386.79 2386.87 2388.07 .85 6.77 .16 2386.00 

1680.0 .O 1667.8 12.2 .O 225.3 6.2 375.4 113.5 238b.00 
1.50 .OO 7.40 1.96 .OOO .035 .055 .OOO 2363.00 Wl.00 

.a07827 n o .  ns. n o .  2 19 o .oo 87.w 1048.w 

'SECNO .I71 

3301 HV CHANGEO WRE THAN HVINS 

3470 ENCROACHMENT STATIONS= 985.0 1032.0 TYPE= 1 TARGET; 46.970 
.I71 4.87 2390.87 2390.87 2390.60 2392.66 1.79 2.96 .58 2388.00 

1680.0 .O 1512.9 167.1 .O 135.3 32.1 376.7 113.9 2388.00 
1.51 .OO 11.18 5.20 .OOO .035 .055 .OOO 236.04 985.00 

.012790 Wl. 300. 300. 0 8 0 .OO 46.97 1031.97 

'SECNO .236 

3301 HV CHANGEO UORE THAN H V I N S  

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.43 

3470 ENCROACHMENT STATICUS= 966.4 1017.7 TYPE= 1 TARGET- 51.310 
.236 5.78 2394.58 2393.85 2393.75 2395.76 1.18 2.98 .12 2391.50 

1680.0 32.9 1620.9 26.2 11.0 185.0 9.7 378.2 114.3 2392.00 
1.52 2.99 8.86 2.70 .055 .035 .055 .OOO 2386.80 966.37 

.OM224 345. 345. 345. 3 8 0 .OO 51.31 1017.68 
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CNO DEPTH CUSEL CRlUS USELK EG 6 QLm 

HV HL OLOSS L-BANK ELEV 

QCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CWAR TOPWID ENDST 

'SECNO .306 

3470 ENCROACHMENT STATICUS- 980.0 1025.0 TYPE= 1 TARGET- 45.000 
.306 4.00 2397.30 2396.99 2397.04 2398.79 1.49 2.91 .12 2395.00 

1680.0 .O 1680.0 .O .O 171.7 .O 379.8 114.7 100000.00 
1.53 .OO 9.79 .OO .a00 .035 .a00 .OOO 2393.30 980.00 

.010300 315. 370. 350. 3 14 0 .OO 45.00 1025.00 

3470 ENCROACHMENT STATIONS= 976.2 1024.8 TYPE= I TARGET; 48.560 
.386 5.80 2400.80 2400.12 2400.35 2402.14 1.33 3.32 .03 2397.00 

1680.0 45.0 1562.0 i3.0 13.7 163.3 20.8 381.6 115.2 2397.30 
1.54 3.28 9.56 3.50 .055 .035 .055 .OOO 2395.00 976.20 

.006264 330. 420. 440. 2 11 0 .OO 48.56 1024.76 

'SECNO .462 

3470 ENCROACHMENT STATICUS; 970.4 1019.0 TYPE= 1 TARGET; 48.560 
.462 4.98 2403.98 2403.98 2403.90 2405.78 1 .81 3.32 .19 2400.70 

1680.0 117.2 1562.8 .O 24.7 140.7 .O 333.2 115.6 100000.00 
1.55 4.75 11.10 . 00 .055 .035 .OOO .OOO 2399.00 970.44 

.011639 355. 400. 400. 0 15 0 .OO 48.56 1019.00 

'SECNO .539 

3301 HV CHANGED WME THAN HVINS 

3470 ENCROACHMENT STATICUS= 975.3 1024.3 TYPE- 1 TARGET= 48.940 
.539 5.21 2408.21 2407.56 2407.64 2409.49 1.28 3.61 .11 2404.60 

1680.0 74.5 1468.4 137.0 19.5 153.6 29.2 X4.9 116.1 2404.40 
1.56 3.85 9.56 4.69 .055 .035 .055 .000 2403.00 975.31 

.007100 380. 405. 390. 2 11 0 .DO 48.94 1024.25 

'SECNO .635 
7185 M l Y l l W W  SPECIFIC ENERGY 
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ECNO DEPTH CUSEL CRlUS USELK EC HV HL OLOSS L-BANK ELEV 

PCH QRDB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTW ELMIN SSTA 

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

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.6 1006.2 TYPE. 1 TARGET= 58.560 
.635 5.02 2414.02 2414.02 2413.96 2415.64 1.62 4.21 .14 2410.70 

1680.0 318.6 1351.3 10.1 63.9 121.3 4.0 387.1 116.7 2410.50 
1.58 4.99 11.14 2.55 .055 .035 .055 .M)O 2409.00 947.63 

.010208 495. 500. 495. 0 8 0 .OO 58.56 1006.19 

'SECNO .733 

3301 HV CHANCED M E  THAW HVlNS 

U70  ENCROACHMENT STATIONS. 959.8 1020.0 TYPE= 1 TARGET= 60.170 
.733 4.87 2418.87 2418.12 2418.36 2419.91 1.04 4.15 .12 2415.00 

1680.0 304.6 1206.4 169.0 65.5 130.6 38.6 389.6 117.3 2415.00 
1 .M) 4.65 9.23 4.37 .055 .035 .055 .OM) 2414.00 959.81 

.006675 470. 525. 410. 2 15 0 .OO 60.17 1019.98 

7185 N I W I M  S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUIED 

3470 ENCROACHMENT STATIONS* 967.4 1013.6 TYPE= 1 TARGET= 46.180 
,813 5.00 2423.00 2423.00 2422.82 2424.W 1 .83 3.62 .32 2420.30 

1680.0 91.6 1547.2 41.2 16.6 137.8 10.1 391.4 117.8 2420.00 
1.61 5.51 11.23 4.07 .055 .035 .055 .OOO 2418.00 967.41 

.011897 355. 420. 455. 0 8 0 .OO 46.18 1013.59 

'SECNO .911 

3301 HV CHANGED rmRE THAW HVIWS 

3470 ENCROACHMENT STATIONS- 937.4 1029.8 TYPE= 1 TARGET- 92.430 
.911 3.64 2429.64 2429.20 2428.81 2430.48 .84 5.44 .20 2427.00 

1680.0 541.5 959.1 179.5 112.1 109.2 39.1 393.9 118.7 2427.00 
1.63 4.83 8.78 4.59 .055 .035 .055 .OOO 2426.00 937.42 

.009414 515. 520. 470. 3 14 0 .OO 92.43 1029.85 
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ECNO DEPTH CWEL CRlW WELK Eli HV HL OLMS L-BANK ELEV 
PCH PRW ALW ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELWIN SSTA 

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

'SECNO .W0 

7185 W I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASUlED 

3470 ENCROACHMENT STATIONS= 964.6 1041.3 TYPE= 1 TARGET* 76.760 
Flourate f r an  HEC-1 operation SAHW. 
small stock watering tank r i g h t  of chamel. No m i n e e r i n g  data or 

construction plans avai lable for  the small dm forming the tank. 
Floodplain placed a t  the Limit of natural flow cofiveyance. 
USEL for the water ponded i n  the tank i s  estimated f r an  the average 
of the ECL values a t  cross sections that bracket the i n l e t .  

.WO 5.38 2436.38 2436.38 2436.36 2437.98 1.60 3.74 .31 2436.00 
1680.0 22.9 1513.8 143.2 9.6 142.5 35.0 396.0 119.4 2433.00 

1.64 2.38 10.62 4.09 .055 .035 .055 .OOO 2431.00 964.59 

.008746 3W. 415. 430. 0 14 0 .OO 76.76 1041.35 

3470 ENCROACHMENT STATIONS= 972.1 1020.7 TYPE= 1 TARGET. 48.610 
1.111 4.69 2442.69 2442.64 2442.51 2444.41 1 .72 6.39 .05 2439.00 

1680.0 357.5 1054.5 268.0 57.6 85.6 39.3 398.7 120.3 2438.70 

1 .M 6.21 12.32 6.81 .055 .035 .055 .000 2438.00 972.11 

.012171 505. 640. 630. 2 15 0 .OO 48.61 1020.72 

3301 HV CHANCED MORE THAN HVlNS 

3302 YARNING: CONVEYANCE CHANCE OUTSIDE O f  ACCEPTABLE RANGE, KRATtO = 1.75 

3470 ENCROACHMENT STATIWS. W7.0 1042.8 TYPE= 1 TARGETS 75.800 
KRATIO = 1.56, w t s i d e  expected range dm t o  change i n  flow regime 
from c r i t i c a l  t o  subcr i t ica l .  

1.192 5.76 2446.76 2445.36 2445.80 2447.34 .57 2.69 .D 2441.70 

1680.0 421.0 664.5 598.6 98.1 80.7 145.0 401.1 120.9 2442.00 

1.68 4.29 8.19 4.13 .a55 .035 .055 .a00 2441.W 9U.W 
.a03988 410. 430. 400. 2 11 0 .OO 75.80 1042.79 
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ECNO DEPTH CYSEL CRlUS USELK EG HV HL OLOSS L-RANK ELEV 
PCH PRO8 ALOB ACH A R M  VOL TYA R-BANK ELEV 

TIME VLO8 VCH VROB XNL XNCH XNR UTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICOUT CORAR TOWID ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 nrwlnun SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIOUS= 962.5 1019.5 TYPE= 1 TARGET- 57.000 
1.287 4.49 2450.49 2450.49 2450.17 2452.13 1.64 3.29 .43 2447.00 

1680.0 524.9 947.1 208.0 82.6 75.8 32.2 403.9 121.6 2447.00 
1.69 6.35 12.49 6.46 .055 .035 .055 .OOO 2446.00 962.52 

.013769 475. 500. 480. 0 15 0 .OO 57.00 1019.52 

'SECNO 1.387 

3302 YARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.46 

0 ENCROACHMENT STATIOUS. 962.5 1010.0 TYPE- 1 TARGET. 47.550 
1.387 5.91 2455.91 2455.05 2455.13 2457.08 1.17 4.86 .W 2451.00 

1680.0 622.1 978.9 @ 79.0 110.9 94.5 14.2 406.4 122.3 2451.30 
1.71 5.61 10.36 5.55 .055 .035 .055 .000 2450.00 962.50 

.DO6454 540. 530. 535. 3 8 0 .OO 47.55 1010.05 

'SECNO 1.471 

3301 HV CHANGED W E  THAN HVlNS 

7185  MINI^ SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIOUS. 988.2 1042.4 TYPE= 1 TARGET. 54.180 
1.471 4.35 2461.35 2461.35 2461.01 2463.03 1.67 4.00 .20 2457.80 

1680.0 93.4 974.2 612.4 14.6 78.3 92.9 408.5 122.8 2457.60 
1 .n 6.40 12.44 6.59 .055 .035 .055 .OOO 2457.00 988.18 

.013505 440. 445. 440. 0 19 0 .OO 54.18 1042.36 

'SECNO 1.568 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 
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ECND DEPTH M E L  CRlUS USELK EG a QL08 
HV HL OLOSS L-BANK ELEV 

4CH QROB ALOB ACH AROB VDL TUA R-BANK ELEV 
T I M E  VL08 VCH VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CDRAR TOWID EWOST 

3470 ENCROACHMENT STATIONS= 944.9 1007.2 TYPE= 1 TARGET- 62.270 
1.568 4.89 2469.89 2469.89 2469.51 2471.43 1.54 6.64 .03 2466.00 

1680.0 813.8 635.2 30.0 131.5 65.8 7.9 410.8 123.5 2464.00 
1.74 6.19 12.70 3.79 .055 .035 .055 .OOO 2465.00 944.88 

.a12624 510. 510. 505. 0 8 0 .OO 62.27 1007.15 

'SECNO 1.6% 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWIIED 

3470 ENCROACHMENT STATlOl iS= 963.1 1024.3 TYPE= 1 TARGET= 61.240 
1 .6% 4.36 2477.36 2477.36 2476.98 2478.91 1.55 7.08 .W 24TJ.80 

1680.0 548.4 767.5 364.1 83.1 59.5 54.7 413.2 124.2 2473.70 
1.75 6.60 12.90 6.66 .055 .035 .055 .OOO 2473.00 963.06 

.014656 535. 515. 500. 0 15 0 .OO 61.24 1024.30 

981.3 1038.6 TYPE* 1 TARGET= 57.250 

'SECNO 1.845 
7185 YlNlMUW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATICUS= 965.8 1037.0 TYPE= 1 TARGET* 71.170 
1 .845 4.27 2490.27 2490.27 2189.W 2491.65 1.39 5.24 1 2486.50 

1680.0 539.8 564.6 575.7 80.5 42.2 87.2 417.8 125.5 24M.50 
1.78 6.71 13.37 6.60 .055 .035 .055 .WO 2486.00 W5.82 

.015612 485. 490. 490. 0 11 0 .OO 71.17 1036.99 

'SECNO 1.957 

3301 HV CHANGED W E  THAW HVlNS 
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ECNO DEPTH CYSEL CRlW USELK EC HV HL OLOSS L-BAYK ELEV 
PCH PRDB ALDB ACH A R M  VOL TUA R-BANK ELEV 

TIME VLM VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IOC ICON1 CDRAR TOPWID EYOSI 

3470 ENCROACHWENT STATIONS= 990.0 1071.0 TYPE- 1 TARGET- 8 0 . W  
1.957 3.63 2498.63 2497.95 2497.76 2499.33 .75 7.59 .13 2496.00 

1680.0 .O 510.2 1169.8 .O 57.4 199.0 421.0 126.6 2495.30 
1.81 .OO 8.89 5.88 .OOO .035 .055 .OOO 2195.00 990.00 

.010872 590. 590. 585. 4 19 0 .OO 80.99 1070.99 

3301 HV CHANCED W E  THAN HVINS 

3470 ENCROACHUENT STATIONS* 939.2 1020.5 TYPE- 1 TARGET. 81.320 
2.041 4.42 2503.42 2503.41 2503.01 2504.74 1.32 5.13 .23 2500.00 

1680.0 599.9 907.2 1R.9 114.4 18.4 32.2 423.5 127.4 2500.W 
1.82 5.24 11.57 5.37 .055 .035 .055 .OOO 2499.00 939.15 

.012076 430. 445. 460. 3 11 0 .OO 81.32 1020.47 

PACE 139 



PAGE 140 

T H I S  RUN EXECUTED 2OAUG92 0 9 : 0 0 : 5 7  
*t.***..**.t......t.t**."""""*."t**** 

HEC-2 UATER SURFACE PROFILES 

Vera im 4.6.2:  May 1 W l  
.* t****..**......"*t*.*...**".*...... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NWBER INDICATES MESSAGE I N  S I B W R Y  OF ERRORS L I S T  

UASW AH3 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRO ELLC ELMIN a CUSEL CRIUS EG 1 0 ~ ~ s  VCH AREA .OIK 



08:58:36 

XLCH 

4W.00 
4W.00 

490.00 
490.00 

520.00 
520.00 

535.00 
535.00 

345.00 
345.00 

545.00 
545.00 

370.00 
370.00 

600.00 
600.00 

480.00 
480.00 

520.00 
520.00 

650.00 
650.00 

380.00 
380.00 

310.00 
310.00 

630.00 
630.00 

520.00 
520.00 

530.00 
530.00 

475.00 
475.00 

ELTRD ELLC CUSEL 

2366.70 
2366.66 

2370.19 
2370.69 

2373.71 
2373.32 

2376.95 
2377.81 

2379.75 
2379.47 

2364.77 
2385.19 

2387.34 
2387.98 

2391.49 
2391.88 

2395.95 
2396.08 

2398.84 
2399.54 

2403.14 
2403.15 

2409.66 
2409.35 

2411.48 
2412.52 

2414.44 
2414.29 

2419.65 
2419.72 

2423.11 
2423.87 

2426.24 
2426.53 
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VCH AREA .01K 



08:58:36 

XLCH 

560.00 
560.00 

400.00 
400.00 

540.00 
540.00 

385.00 
385.00 

560.00 
560.00 

500.00 
500.00 

500.00 
500.00 

490.00 
490.00 

490.00 
490.00 

500.00 
500.00 

535.00 
535.00 

510.00 
510.00 

535.00 
535.00 

505.00 
505.00 

415.00 
415.00 

315.00 
315.00 

220.00 
220.00 
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ELTRD 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

. 00 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 . 00 

.a0 . 00 

. 00 

.oo 

.oo 

.oo 

. 00 

.OD 

ELLC 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

. 00 

.oo 

.oo 

. 00 

. 00 

. 00 

. 00 

. 00 

.oo 

. 00 

. 00 

. 00 . 00 

.OO 

.OO 

. 00 

. 00 

.oo 

.oo 

.oo 

.oo 

CYSEL 

2430.31 
2430.50 

2434.24 
2434.85 

2439.19 
2439.53 

2442.23 
2412.95 

2446.75 
2447.44 

2451.51 
2451 .W 

2455.44 
2456.23 

2458.46 
2458.63 

2462.79 
2463.24 

2465.68 
2466.71 

2468.59 
2468.86 

2474.39 
2474.57 

2478.64 
2479.60 

2481.16 
2481.72 

2484.24 
2484.64 

2486.77 
2487.66 

2488.82 

2489.30 

VCH AREA .01K 
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e SECWO XLCH ELTRO ELLC CYSEL lO*KS VCH AREA 



'AGE 144 

ELTRO ELLC 1OnKS VCH AREA .01K 



08:58:56 

XLCH 

250.00 
250.00 

240.00 
240.00 

300.00 
300.00 

315.00 
315.00 

310.00 
310.00 

490.00 
490.00 

540.00 
540.00 

470.00 
470.00 

475.00 
475.00 

590.00 
5W.00 

510.00 
510.00 

315.00 
315.00 

610.00 
610.00 

540.00 
540.00 

290.00 
m . 0 0  

245.00 
245.00 

345.00 
345.00 
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ELTRO ELLC VCH AREA .01K 



08:58:36 

XLCH 

755.00 
755.00 

300.00 
300.00 

345.00 
345.00 

370.00 
370.00 

420.00 
420.00 

400.00 
400.00 

405.00 
405.00 

500.00 
500.00 

525.00 
525.00 

420.00 
420.00 

520.00 
520.00 

415.00 
415.00 

640.00 
640.00 

430.00 
430.00 

500.00 
500.00 

530.00 
530.00 

445.00 
445.00 

ELTRD ELLC CYSEL 

2386.87 
2387.22 

2390.60 
2390.87 

2393.75 
2394.58 

2397.08 
2397.30 

2400.35 
2400.80 

2403. W 
2403.98 

2407.64 
2408.21 

2413.96 
2414.02 

2418.36 
2418.87 

2422.82 
2423.00 

2428.81 
2429.64 

2436.36 
2436.38 

2442.51 
2442.69 

2445.80 
2446.76 

2450.17 
2450.49 

2455.13 
2455.91 

2461.01 
2461.35 
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VCH AREA .01K 
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SECNO XLCH ELTRO ELLC ELMIN a MEL CRIUS EG IO*KS VCH AREA .OlK 



PACE 1 4 8  

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

SECNO a CUSEL OIFVSP DIFUSX DIFKUS TOPWID X L C ~  



2OAUG92 

a SECNO 
t 1.499 
• 1.4W 

1.569 
* 1.569 

1.683 

1.683 

* 1.774 

1.774 

1.872 
t 1 .872 

t 1 .W5 
t 1.995 

. 2.067 
t 2.067 

2.126 
t 2.126 

2.245 
2.245 

• 2.344 
t 2.344 

* 2.444 
• 2.444 

1 2.534 
t 2.534 

t 2.640 

2.640 

t 2.716 
2.716 

• 2.818 

2.818 

t 2.891 

2.891 

:::: 

Dl FYSP 

. 00 

.42 

.oo 

.64 

. 00 

.39 

. 00 

.13 

. 00 

.m 

. 00 

.O1 

.oo 
- .31 
.oo 

1 .a4 

.oo 
-.I5 

.oo 

.07 

.oo 

.76 

. 00 

.29 

.oo 

.18 

.oo 

.61 

.OO 

.34 

.oo 

.72 

. 00 

.69 
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XLCH 



2OAUG92 

0 SECNO 

3.092 
3.092 

t 3.186 
* 3.186 

. 3.279 . 3.279 

t 3.372 

3.372 

3.467 
t 3.467 

t 3.568 . 3.568 

3.665 

3.645 

3.766 
3.764 

e :::; 
* 3.940 
* 3.940 

t 4.000 
t 4.000 

a 4.042 
t 4.042 

4.127 
t 4.127 

4.222 
4.222 

4.290 
4.290 

* 4 .39  

4.3W 

* 4.491 

4.491 

OIFUSX DlfWS 
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XLCH 

500.00 
500.00 

500.00 
500.00 

4W.00 
4W.00 

490.00 
490.00 

500.00 
500.00 

535.00 
535.00 

510.00 
510.00 

535.00 
535.00 

505.00 
505.00 

415.00 
415.00 

315.00 
315.00 

220.00 
220.00 

450.00 
450.00 

505.00 
505.00 

360.00 
360.00 

575.00 
575.00 

485.00 
485.00 
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0 I FUSP 

.oo 
-.05 

. 00 

.87 

.oo 

.18 

.oo 

.98 

.oo 

.oo 

.oo 

.01 

-00 
.oo 

.oo 

.28 

.oo 

.05 

.oo 

. 73 

.oo 

.40 

. 00 
-.01 

. 00 
-01 

. 00 

.00 

. 00 

.01 

. 00 
-.01 

.00 

. 00 

0 1 FUSX 

2.94 
2.29 

3.55 
4.46 

3.00 
2.31 

2.54 
3.35 

2.65 
1.67 

2.37 
2.37 

.I6 

.15 

3.19 
3.48 

6.71 
6.48 

3.53 
4.21 

4.18 
3.85 

8.43 
8.01 

3.59 
3.61 

1.27 
1.27 

6.23 
6.24 

2.71 
2-70 

1.74 
1.75 
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SECNO OIFUSX OlFYYS XLCH 



4UG92 

SECNO 

,462 
,462 

.539 

.539 

,635 
.635 

.733 

.733 

.813 

.813 

.911 

.911 

.9m 

.wo 

1.111 

1.111 

1 .I92 
1.192 

1.287 
1.287 

1.587 
1.387 

1.471 
1.471 

1.568 
1.568 

1.656 
1.666 

1.752 
1.752 

1.845 
1.845 

1 .%7 
1.957 
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SECNO P WSEL OIFUSP OIFUSX OlFKUS TOPVIO XLCH 
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SUUWRY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .OW PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO= .090 PROFILE= 2 CRITICAL DEPTH ASSUED 

YARNING SECNO= .187 PROFILE= 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO; .I87 PROFILE= 2 CRITICAL DEPTH ASSWED 

CAUTION SECNO= .I87 PROFILE- 2  MINI^ SPECIFIC ENERGY 

YARNING SECNO= .283 PROFILE- 1 CCUVEYANCE CHANGE W T S I D E  ACCEPTAELE RANGE 

YARNING SECNO= .283 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= .564 PROFILE. 1 CRITICAL DEPTH ASSWED 

CAUTION SECNOZ .564 PROFILE= 1 M I N I W  SPECIFIC ENERGY 

CAUTION SECNOr .564 PROFILE* 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .564 PROFILE; 2 M I N I M  SPECIFIC ENERGY 

YARNING SECNO; .652 PROFILES 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO; .8W PROFILE; 1 CRITICAL DEPTH ASSWED 

CAUTIW SECNO= .809 PROFILE. 1 M I N I M  SPECIFIC ENERGY 

.@&I PROFILE; 2 CRITICAL DEPTH ASSWED 

ON SECNO= 2 6 0  PROFILE* 2 M I N I ) ( W I  SPECIFIC ENERGY 

CAUTION SECNO= .9L5 PROFILE= 1 CRITICAL DEPTH ASSWED 

CAUTION SECNO. .9L5 PROFILE' 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO= .W5 PROFILE- 2 CRITICAL DEPTH A S S W D  

CAUTION SECNO= .945 PROFILE= 2 M I N I M  SPECIFIC ENEROY 

CAUTl ON SECNO= 1.038 PROFILE* 1 CRITICAL DEPTH ASSWED 

CAUTION SECNO; 1.038 PROFILE; 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO' 1.038 PROFILE* 2 CRITICAL DEPTH ASSWED 

CAUTION SECNOZ 1.038 PROFILE. 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO= 1.499 PROFILE= 1 CRITICAL DEPTH ASSWED 

CAUTION SECNO= 1.499 PROFILE= 1 M I N I M  SPECIFIC ENERGV 

YARNING SECNO= 1.499 PROFILE= 2 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

YARNING SECNO= 1.569 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTICU SECNO= 1.683 PROFILE. 1 CRITICAL DEPTH ASSWED 

CAUTIW SECNO; 1.683 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

YARNING SECNO= 1.774 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WRNING SECNO= 1.872 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

ON SECNO= 1.9% PROFILE= 1 CRITICAL DEPTH ASSWED 

ON SECNO; 1.9% PROFILE. 1 M I N I M  SPECIFIC ENERGY 

T I M (  SECNO; @' 1.9% PROFILE- 2 CRITICAL DEPTH ASSWED 

CAUT ION SECNO= 1.9% PROFILE= 2 M I N I M  SPECIFIC ENERCY 



2.067  PROFILE; 1 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNOn 2 .067  PROFILE. 1 M I N I M  S P E C I F I C  ENERGY 
CAUTION SECNO= 2 .067  PROFILE= 2 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO: 2 . 0 6 7  PROFILE. 2 M l N l r U r  S P E C I F I C  ENERGY 

YARNING SECNO= 2.126 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

YARNING SECNO= 2.245 PROFILE* 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNOr 2.344 PROFILE- 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= 2.344 PROFILE= I M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 2.344 PROFILE* 2 C R I T I C A L  DEPTH A S S W D  

CAUTION SECNO= 2.344 PROFILE; 2 M I N I M  S P E C I F I C  ENERGY 

UARNING SECNO; 2.444 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
UARNING SECNO- 2.444 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 2.534 PROFILE= 1 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO- 2.534 PROFILE;. I MINIM SPECIFIC ENERGY 

CAUTION SECNO= 2.534 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO= 2.534 PROFILE= 2 M I N I M  S P E C I F I C  ENERGY 

C A U T l M l  SECNOE 2.640 PROFILE*  1 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO- 2.640 PROFILE. 1 M I N I M  S P E C I F I C  ENERGY 

ON SECNO; 2.716 PROFILE; 1 C R I T I C A L  DEPTH A S W E D  

ON SECNOS 2.716 PROFILE; 1 M I N I M  S P E C I F I C  ENERGY 
CAUTION SECNO- 2.716 PROFILE. 2 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= 2 .716  PROFILE= 2 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 2 .818  PROFILE= 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO. 2 .818  PROFILE- I M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO. 2.891 PROFILE* 1 C R I T I C A L  DEPTH ASSWED 
CAUTION SECNO= 2.891 PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 3.092 PROFILE= 1 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNO= 3.092 PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 
CAUTION SECNO; 3.092 PROFILE- 2 C R I T I C A L  DEPTH ASSLWED 

CAUTION SECNO. 3.092 PROFILE= 2 M I N I M  S P E C I F I C  ENERGY 

UARNING SECNO= 3.186 PROFILE- I COUMYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

YARNING SECNO= 3.186 PROFILE= 2 CCUVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO. 3.279 PROFILE= 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO; 3.279 PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 3.279 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO; 3.279 PROFILE. 2 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO; 3.372 P R D F l L E x  1 C R I T I C A L  DEPTH A S M D  
SECNO= 3.372 PROFILE- I M I N I M  S P E C I F I C  ENERGY 

UARNING SECNOs 3 . 4 6 7  PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
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3.568 PROFILE; 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= 3.568 PROFILE= 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO= 3.568 PROFILE. 2 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO= 3.568 PROFILE- 2 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 3.665 PROFILE= 1 C R I T I C A L  DEPTH ASSWED 
CAUTION SECNO= 3.665 PROFILE= 1 WINII I I (  S P E C I F I C  ENERGY 

UARNING SECNO= 3.766 PROFILE= 2 CCUMYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO- 3.862 PROFILE= 1 CCUVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNOs 3.940 PROFILE. 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= 3.940 PROFILE= 1 U I N I I U I  SPECIFIC ENERGY 

CAUTI ON SECNO; 3.940 PROFILE* 2 C R I T I C A L  DEPTH A S W E D  
CAUTION SECNO= 3.940 PROFILE. 2 M I N I M  S P E C I F I C  ENERGY 

WARNING SECNO= 4.000 PROFILE= 1 CMIVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOE 4 .000  PROFILE. 2 CCUVEYANCE CHANGE OUTSIDE ACCEPTABLE RAWGE 

C A U T I W  SECNO= 4.042 PROFILE= 1 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNO= 4.042 PROFILE- 1 M I N I M  S P E C I F I C  ENERGY 

CAUTICU SECNOI 4.042 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNOE 4.042 PROFILE- 2 M I N I M  S P E C I F I C  ENERGY 

G SECNOE 4.127 PROFILE- 1 CWVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NG SECNO- 4.127 PROFILE= 2 CCUVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 4.290 PROFILE= 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= 4.290 PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNW 4.290 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNOr 4.290 PROFILE= 2 M I W I M  S P E C I F I C  ENERGY 

CAUTION SECNO. 4.399 PROFILE. 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO; 4.399 PROFILE* 1 M I N I M  S P E C I F I C  ENERGY 

UARNING SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

UARNING SECNO; 

WARNING SECNO= 

CAUTION SECNOI 

CAUTION SECNOz 

CAUTION SECNO= 

CAUTIMI  SECNOI 

4.491 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

4.560 PROFILES 1 C R I T I C A L  DEPTH ASSUIED 

4.560 PROFILE. 1 M I N I M  S P E C I F I C  ENERGY 

4.680 PROFILE- 1 CCUVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

4.680 PROFILE. 2 CCUVEYANM CHANGE OUTSIDE ACCEPTABLE RANGE 

4.783 PROFILE- 1 C R I T I C A L  DEPTH A S S W D  

4.783 PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 
4.783 PROFILE- 2 C R I T I C A L  DEPTH A S W E D  

4.783 PROFILE. 2 M I N I M  S P E C I F I C  ENERGY 

4.869 PROFILE. 1 CCUVEYAWCE CHANGE CUTSIDE ACCEPTABLE RANGE 

4.869 PROFILE= 2 CCUVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTlCU SECNOI 

4.956 PROFILE* 1 C R I T I C A L  DEPTH A S W E D  

4.956 PROFILE= 1 M I N I M  S P E C I F I C  EWERGY 
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YARNING SECNOI 

YARNING SECNO; 

WRNING SECNO= 
YARNING SECNO= 

CAUTION SECNO* 
CAUTION SECNO= 

CAUTION SECNO; 

CAUTION SECNO; 

CAUTION SECNOS 

CAUTION S E C W  

CAUTION SECNO; 

CAUTICU SECNOZ 

CAUTION SECNO; 

CAUTION SECNO. 

CAUTION SECNO. 

CAUTION SECNO. 

YARNING SECNO. 

YARNING SECNO; 

CAUTICU SECNOZ 

CAUTION SECNO. 

CAUTION SECNOX 

CAUTION SECNOX 

YARNING SECNO. 

WARNING SECNOZ 

CAUTION SECNW 

CAUTION SECNO; 

CAUTION SECNO; 

CAUTION SECNO; 

YARNING SECNW 

YARNING SECNCD 

CAUT I ON SECNO= 

CAUTION SECNW 

CAUTION SECNO. 

CAUTION SECNO. 

4 . W  PROFILE* 2 CRITICAL DEPTH ASSUlED 

4.956 PROFILE= 2 M I N I M  SPECIFIC ENERGY 

4.998 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

4.998 PROFILE= 2 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

5.W1 PROFILE. 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
5.041 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

5.149 PROFILE- 1 C R I T I C A L  DEPTH ASSUIED 
5.149 PROFILE* 1 M I N I M  SPECIFIC ENERGY 

5.149 PROFILE= 2 C R I T I C A L  OEPTH ASSUIED 

5.149 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

5.2R PROFILE* 1 C R I T I C A L  OEPTH A S S U E D  

5.272 PROFILE. 1 M I N I W U I  S P E C l F l C  ENERGY 

5.343 PROFILE= 1 C R I T I C A L  OEPTH ASSUIED 

5.343 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

5.432 PROFILE; 1 C R I T I C A L  OEPTH ASSUIED 

5.432 PROFILES 1 M I N I M  SPECIFIC ENERGY 

5.534 PROFILE. 1 C R I T I C A L  DEPTH ASSUIED 

5.534 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

5.534 PROFILES 2 C R I T I C A L  DEPTH ASSUIED 

5.534 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

5.620 PROFILES 1 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

5.620 PROFILE= 2 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

5.821 PROFILE= 1 C R I T I C A L  DEPTH ASSUIEO 

5.821 PROFILE; 1 M I N I M  SPECIFIC ENERGY 

5.821 PROFILE. 2 C R I T I C A L  DEPTH ASSUIEO 

5.821 PROFILE. 2 M I N I M  SPECIFIC ENERGY 

5.868 PROFILE. 1 CCUVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 

5.868 PROFILE. 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

5.908 PROFILE. 1 C R I T I C A L  DEPTH ASSWED 

5.908 PROFILE. 1 M I N I M  S P E C I F I C  ENERGY 

5.908 PROFILE. 2 C R I T I C A L  DEPTH ASSUIED 

5.908 PROFILES 2 M I N I M  S P E C I F I C  ENERGY 

5.%5 PROFILES 1 CCUVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

5.965 PROFILE* 2 CCUVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

6.029 PROFILE. 1 C R I T I C A L  DEPTH A S S W D  

6.029 PROFILE. 1 M I N I M  SPECIFIC ENERGY 

6.029 PROFILES 2 C R I T I C A L  DEPTH A S S U K D  

6.029 PROFILE* 2 M I N I M  S P E C I F I C  ENERGY 

6.084 PROFILE= 1 CONVEYANCE CHANGE CUTSlDE ACCEPTABLE R A K E  

6.084 PROFILE= 2 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 
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6.107 PROFILE. 1 C R I T I C A L  DEPTH A S W E D  
6.107 PROFILE? 1 M I N I M  S P E C I F I C  ENERGY 
6.107 PROFILE. 2 C R I T I C A L  DEPTH A S W E D  
6.107 PROFILE= 2 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNOn 
CAUTION SECNO* 
CAUTION SECNOZ 

UARNING SECNO= 
YARNING SECNO* 

6.118 PROFILE. 1 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 
6.118 PROFILE. 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

6 .134  PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

6.165 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANEE YARNING SECNO. 

YARNING SECNO. 6 .214  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNOZ 6.265 PROFILE= 1 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO; 
CAUT ION SECNO. 

6 . 2 9 7  PROFILE- 1 C R I T I C A L  DEPTH A S E M D  
6.297 PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 
6.297 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  
6.297 PROFILE; 2 M I N I M  S P E C I F I C  ENERGI 

UARNING SECNO; 
UARNING SECNO; 

6.304 PROFILE- 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
6.304 PROFILE= 2 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

6 . 4 0 6  PROFILE; 1 CONVEYANCE CHANCE W T S l D E  ACCEPTABLE RANGE 
6 .406  PROFILE. 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO; 
CAUTION SECNOm 

6.463  PROFILE= 1 C R I T I C A L  DEPTH A S W E D  
6 .463  PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

UARNING SECNO= 6 . 5 2 3  PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO; 6.581 PROFILE; 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

6 .674  PROFILE- 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE UARNlNG SECNO; 

CAUTION SECNOI 
CAUTION SECNO. 

6.776 PROFILE* 1 C R I T I C A L  DEPTH A S E M D  
6.776 PROFILE. 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 
CAUTION SECNO= 

6.865 PROFILE* 1 C R I T I C A L  DEPTH A S W E D  
6 .865  PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

6.955 PROFILE* 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
6 .955  PROFILE* 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

UARNCNC SECNCr 
UARNING SECNO. 

CAUTION SECN* 
CAUTION SECNOn 
CAUTION SECNO. 
CAUTION SECNO= 

7.067 PROFILE= 1 C R I T I C A L  DEPTH ASSWED 
7.067 PROFILE= 1 M I N I M  S P E C I F I C  ENERGI 
7 . 0 6 7  PROFILE- 2 C R I T I C A L  DEPTH A S E M D  
7.067 PROFILE- 2 M I N I M  S P E C I F I C  ENERGY 

7.164 PROFILE= 1 COYVEYANCE CHANCE W T S l D E  ACCEPTABLE RANCE 

7.164 PROFILE= 2 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 



a Oli SEcNO. 7.223 PROFILE. 1 CRITICAL DEPTH A s w E D  - 
CAUTION SECNO. 7.223 PROFILE* 1 M l N l M  SPECIFIC ENERGY 
CAUTION SECNO= 7.223 PROFILE. 2 CRITICAL DEPTH A S W E D  

CAUTION SECNO- 7.223 PROFILE. 2 M I N I M  SPECIFIC ENEROI 

WRNING SECNO= 7.339 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 7.641 PROFILE. 1 CRITICAL DEPTH A S W E D  

CAUTION SECNO* 7.441 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO. 7.441 PROFILE= 2 CRITICAL DEPTH A S W E D  

CAUTION SECNO; 7.441 PROFILE; 2 M I N I M  SPECIFIC ENERGY 

WARNING SECNO. 7.496 PROFILE. 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

YARNING SECNO. 7.4% PROFILE= 2 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 

CAUTION SECNOs 7.542 PROFILE* 1 CRITICAL DEPTH A S W E D  

CAUTION SECNO. 7.542 PROFILE- 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO. 7.542 PROFILE= 2 CRITICAL DEPTH A S M E D  

CAUTION SECNO. 7.542 PROFILES 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO* .I14 PROFILE. 1 CRITICAL DEPTH A S W E D  

CAUTION SECNO. .I14 PROFILE= 1 M I N I M M  SPECIFIC ENERGY 

WARNING SECNO. .I14 PROFILE- 2 COWMYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

C TION SECNO. r .I71 PROFILE- 1 CRITICAL DEPTH A S S W D  

ON SECNO= .I71 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

ON SECNO= .I71 PROFILE= 2 CRITICAL DEPTH A S W E D  

CAUTION SECNOI .I71 PROFILE. 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNOI .236 PROFILE- 1 CRITICAL DEPTH A S W E D  

CAUTION SECNO. . PROFILE. 1 M I N I M  SPECIFIC ENERGY 

WARNING SECNO. .236 PROFILE; 2 CCUMYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNOI .3D6 PROFILE= 1 CRITICAL DEPTH A S S W D  

CAUTION SECNOs .3D6 PROFILE* 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO. .462 PROFILE= 1 CRITICAL DEPTH ASSUIED 

CAUTION SECNO. .462 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO. .462 PROFILE= 2 CRITICAL DEPTH A S S W D  

CAUTION SECNO. .462 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO. .635 PROFILE. 1 CRITICAL DEPTH ASSUED 

CAUTION SECNO. .635 PROFILE* 1 M I N I M  SPECIFIC EWER61 

CAUTION SECNO. .635 PROFILE= 2 CRITICAL DEPTH ASSUIED 

CAUTION SECNO. .635 PROFILE. 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO. .a13 PROFILE* 1 CRITICAL DEPTH A S W E D  

CAUTION SECNOI .a13 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNOI 1 3  PROFILES 2 CRITICAL DEPTH ASEUIED 

CAUTION SECNO. .a13 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

ON SECNO. .990 PROFILE- 1 CRITICAL DEPTH A S W E D  

.WO PROFILE. 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNOI .990 PROFILE. 2 CRITICAL DEPTH A S S W D  
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ION SECNO. .9W PROFILES 2 M I N I M  SPECIFIC ENERGY 

YARNING SECNO= 1.192 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO. 1.287 PROFILE. 1 C R I T I C A L  DEPTH ASSWED 

CAUTION SECNO= 1 .287  PROFILE= 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 1 .287  PROFILE= 2 C R I T I C A L  DEPTH ASSWED 

CAUTION SECNO= 1.287 PROFILE= 2 M I N I M  S P E C I F I C  EWER01 

UARNING SECNO= 1.387 PROFILE. 2 COUMYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNOs 1 .471  PROFILE. 1 C R I T I C A L  DEPTH ASSWED 

CAUTION SECNO= 1.471 PROFILE= 1 I I I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO* 1.471 PROFILE. 2 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNO= 1.471 PROFILE= 2 M I N I I U I  S P E C I F I C  ENERGY 

CAUTION SECNOI 1.568 PROFILE. 1 C R I T I C A L  DEPTH ASSWED 

CAUTION SECNO; 1.568 PROFILE. 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO. 1 .568  PROFILE. 2 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNO; 1.568 PROFILE= 2 M I N I M  S P E C I F I C  EWERGV 

CAUTION SECNO= 1.666 PROFILE= 1 C R I T I C A L  DEPTH ASSWED 

CAUTICU SECNO; 1.666 PROFILE; 1 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECNO= 1.666 PROFILE= 2 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNO. 1.666 PROFILE; 2 M I N I M  S P E C I F I C  ENERGY 

ON SECNOI 1.845 PROFILE= 1 C R I T I C A L  DEPTH ASSUIED 

ION SECNO; @ 1.845 PROFILE= 1 M I N I M  S P E C I F I C  ENERGV 

CAUTION SECNO= 1.845 PROFILE- 2 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNOn 1.845 PROFILES 2 M I N I M  S P E C I F I C  ENERGY 

PAGE 1 6 2  
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FLOOOUAY DATA, WASH AH3 

PROFILE NO. 2 

. - - . . . - FLOODUAY - - - - - - -  WATER SURFACE E L E V A T I W  
STATION UIOTH S E C T l W  MEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY FLOQ)UAY FLmDUAY 
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FLMXLUAY DATA, WASH AH3 

PROFILE NO. 2 

. - . - - - FLMXLUAY - - - - - - -  UATER SURFACE E L E V A T I W  
STATION UIDTH SECTIW MEAN WITH u l T n w T  DIFFERENCE 

AREA VELOCITY FLOOOUAY FLOOOUAY 



FLOCOUAY DATA, UASH AH3 
PROFILE NO. 2 

- - - - - - - FLWDUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH UlTHUJT DIFFERENCE 

R E  VELOCITY FLCGOUAY FLWDUAY 

80. 
67 .  
83. 

211. 
80.  

113. 
135. 
191. 
106. 
135. 
53.  

111. 
86. 
47. 
51.  
45. 
49. 
49 .  
49. 
59. 
60 .  
46. 
92.  
TI. 
49. 
76.  
57.  
48. 
54. 
62.  
61.  
57. 
71 .  
81 .  
81.  

PAGE 165 



WASH A H 3  
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Cross-section . 187 
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WASH A H 3  
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WASH AH3 
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WASH AH3 
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WASH AH3 
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WASH A H 3  
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WASH AH3 
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W A S H  A H 3  
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WASH AH3 
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Cross-section 2 . 4 4 4  

D i s t a n c e  



WASH AH3 
C r o s s - s e c t i o n  2 .534  
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C r o s s - s e c t i o n  7 . 1 6 4  

D i s t a n c e  



WASH AH3 
C r o s s - s e c t i o n  7.223 

,055 > 
m In 
m m 
0 0 . . 

2615- . . . .  I , - . . ~ . . ~ . I , . . . I . . . ~ I , . . ~ I . ~ . , I , . . ~ I  

0 200 400 600 800 1000 1200 1400 1600 

D i s t a n c e  



2620 I . - . ~ I ~ . . . I - . . . I - , . . I . . . ~ I , . , . I . . . . I  

400 600 800 1000 1200 1400 1600 1800 2000 

Distance 

WASH A H 3  
C r o s s - s e c t i o n  7.339 
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C r o s s - s e c t i o n  1.957 

Distance 



2495 I . - . - I . ' . . ~ . .  I ' . " l " l . I  I 

200 400 600 800 1000 . 1200 1400 1600 1800 

Distance 



100 - YEAR FLOOD 

STREAM BED 
~ . . ~  

CROSS SECTION 
LOCATION 

-- , .  . . . ---- 

STREAM DISTANCE IN MILES ABOVE SOLS WASH 



STREAM BED 

2.69 3.09 3.49 3.89 4.29 4.69 5.09 

STREAM DISTAMCE IN MILES ABOVE SOLS WASH 
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100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 

5.29 5.69 6.09 6.49 6.89 7.29 7.69 

STREAM DISTANCE IN MliES ABOVE SOLS WASH 



STREAM BED 

CROSS SECTION 

.I14 .514 ,914 1.314 1.714 2.114 2.51 4 

STREAM DISTANCE IN MILES ABOVE SOLS WASH TRIBUTARY (AH3) 


