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6 . 1  

I FEDEWL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden NO. 3067-0148 

HYDROLOGIC ANALYSIS FORM Erprres July 3 1.  1994 I 
I I 

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

blic reporting bllrdcn for th is  rorm is estimated Lo average 3 67 hours per response. The burden es t imatc  include> the 
t ime Tor reviewing instructions,  searching exisling data sources, gathering and maintaining t h e  necded d a t a ,  a n d  
completing and reviewing t h e  form. Send comments regarding the accuracy o f t h e  burden estimate a n d  any  suggestions 
Tor reducing th i s  burden, to: Information Collections Management, Federal Emergency hfanagernent Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the  O f i c e  or Managenlent and liudget, Paperwork Reduction Project (3067- 
01481, Washington, L)C 20503. . 

Project Name /Identifier: MIL &5*i211% AD ws FCo 64- 7 9 
1. HYDROLOGIC ANALYSIS IN FIS 

@ Approximale study s t ream (Zone A) 
0 Detailed s tudy s t ream (briefly explain methodology) 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I [3 No existing analysis 
Improved dala  (see data reuision onpage 3) * Changed physical conditions of watershed (explain) 

0 A l k r n a t i v e  methodology (justify why the reuised model is better than rnodrl used in the effectiue F'IS) 

Cl Evaluation of proposed conditions (CLOMRs only) (explain) 

I I ra  computer p r o g r a d m o d e l  was used in revising the hydrologic analysis, please providea diskette wi th  the inpu t  
files for the 10.. 50-, I00  - and 500-year recurrence intervals. 

I Only the  IOO-year recurrence interval need be included for SFHAsdesignated a s  Zone A 

3. APPROVAL OF ANALYSIS 

I ffl Approval of hydrologic analysis,  including the resultingpeak discharge value (s) has been provided by the  
appropriate lwal ,  slate, or Federal Agency. L e e ,  FIDOA P ~ ~ ~ J - o L  o!+r ( ~ 4  d- @ b r , c & a  QDUK$ 1 
Attach evidence ofapproval.  
Approval o f t h e  hydrologic analysis is not required by any local, Slate,  or Federal Agency. 

- - - 

F f M A  Form 81 898 A V G 9 3  Hydrologbc Analysts Form Form 3 Page 1 of 7 



4.REVllWOF RESULTS 

L: ( . . -* ;  -,,,,, - : ~  .,,< yJ>-iL ,~ , - - Stream: ).)o.c fi , - . ! . ! L . I  . . , 

Comparison of loo-year Discharges 

Location: Drainage area FIS lcfsl : Revised (cfs) : 
t tSq mi.) - - ,  

&2:z>.p; ,,,, T Z ~ I  K?, :\:.a,.. !:,;4.:'?. 4.23 c-3 

Note: When revised discharges are not significantly dinerent than FISdischarges, FEMA may require a 
confidence limits analysis on attachment D a t  a later date  to complete the review. 

As is often the case with revision requests, only a portion of a stream may actually be revised or be aflected by a 
revision. Therefore, transition to the unrevised portion is important lo maintain the continuity of lhe  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 from the propsed discharges lo the 
efreclive discharges? I'lease explain how the transition was made (attach seporak sheel irnecessary) 

b 

a 

0 

ATTACH A COMPLETED REVIEWOF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is the  new hydrologicanalysis beingdevelowd solely Lo revise the flow values presenLed in the F1Sli.r. nochanged 

hydrauliccondi!ions)? Yes @ No 

If yes,  does the 100-year w a k r  surface elevation change by 1.0 footor more? 0 Yes NO 

FEMA does not normally revise NFIPmaps  solely due Lo insignificant flow chunges where changes in 100-year water 
surface elevation a re  less than 1.0 foot. a 

Hydrologic Analysis Foum Form3 Page 201 7 



5. HISTORICAL FLOODING INFORMATION 

Is historical ddla available for the  flooding source? Yes @ No 
If yes, provide t h e  following: 

F 
l a a t i o n  along flooding source: 

>faximum peak discharge: 

Second highest peak discharge: 

Source of information: 

cfs 

cfs 

6. GAGE RECORD INFORMATION 

r ~ o c a l i o n  of nearest gdge to project s i te  (a1ongjZooding source or s imi i a r  warrrshed; speci[y) I 
&A 
Gaging Station: 
Drainage a rea  a t  gage: mi2 
Number of years of data :  

7. DATA REVISION 

Please use the  following table to l is t  al l  the  data and/or parameters afTcctcd by th i s  reques t  a n d  idcntify thcin a s  
new data  (Neu)or  a s  revising ex i s t ingda ta  (Reuised). (Ifnecessary, al lach a separa le  sheet.) 

Data Parameter  New Revised Data  Source 

Data source can be from a Federal ,  S ta te ,  or  local government agency, or  from a pr ivate  source.  Same  S t a l e  a n d  
local governments may have less s t r i c lda ta  requirements than Federal agencies, in which case  the  hydrologic 
da ta  may not be accepted by FEMA unless i t  is demonstrated that  the  d a u  givc a bet ter  e s t ima lc  of t h e  flood 

I discharge. 

Ahtach dofumentation corroborat ingeachdata  murce f i  e , certi/ied slulrrnml,  rrporl ,  bibliographical reference lo 
1 apubl ished docurnenl). In the  case o f a  published document or a government report ,  providingcopies of the  cover 

and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

0 Statistical Analysis ofGage Records (use Allachrnenl A) 

0 Regional Regression Equat ions  (use Altachmenl B )  

Precipitatlon/Runoff Model (use Al(achmen1 C) 

Other    spec^&, atloch backup compulalions a n d  supporling &la) 

I 
Hydrologic Analylir Form Form 3 Page 3 of 7 



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

Cag ing  Station: HA 
Cage  Ifiation (latitude and longitude): 

F1S: Revised: 

.. . . . . . . . . . . . . . . . . . . . . . . . . .  1. Number ofyears  ofdata  ... 
Systematic . . . . . . . . . . . . . . . . . . . . . . . . .  ... .. . . . . . . . . .  
llistorical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Homogeneous data  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Number ofhigh outliers 

I a w  outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Generalized skew 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6. Station skew 

7. Adoptcd skew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Y e s .  N o  Yes No 

q Yes q N o  O Y e s  O N o  

8. Probability distribution used (justify 

if log-Pearson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equalions lo ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q y e s  NO 

10. Expecled prubabilily* ........................................................ y e s  No 

11 Comparison of resulls with other analyses ...................................... 0 Ycs 0 No 

Ifyes,  describe comparison 

If yes, specify method 

'FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard idormat ion in a I FIS. I 

a 

If any da ta  is not available, indicate by NIA. 1 
Attach analySis including plot of flood frequenvcurve. 

Hydrdogic Analyli% For Form 3 Page 4 of 7 



ATTACHMENT 8: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

(Altach a ropyo//i/lepage, !able of conlenls, ondperlinenlpages including equations.) 

12. Caged o r  ungaged stream: 

3. Hydrologic regionk): 
Attach backup map. 

4. Provide parameters, values, and source ofdata  used todef i ie  paramelers.  

FIS: Revi.4:  

5. Urbanized conditionscalculations . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes NO YS NO 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is Lhe wnlershedcontrolled? Yes No Yes 0 No 

Comparison witholher analyses ........................... Yes No Y?s No 

l i t h e  answer to 5.7, or 8 is yes, explain methodology in Comments 

I fda ta  is  not available, indicate by NIA. 

I Cornrnenls 

Atkach compulation and supporting maps, delineating Lhe watershed bounddrp and drainage drca divic-2s. 



ARACHMLNTC: PREQPlTAnOWUNOFF MODEL 

FIS: Revised 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.  Method or model used: 

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date: : . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . . .  .. /&A4 ATLAS 2 
3. Source of rainrall distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sf23 -TYPE 

4. Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4  b u k s  
..................... 5 .  Areal adjustment to precipitation (%): flws #YDRO-40 

. . . . . . . . . . . . . . . . . . . . . . . .  6. Hydrograph development method: S - ~ Z W  H 
7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ R E , E ~ -  AMC 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source of soils information: 

Source of land use  information 
ScS 

. . . . . . . . . . . . . . . . . . . . . . . .  n o i  k / / c k ~ i & ~ & ~  

.. . ........................ 8. Channel routing method: .. ... &i?t64~ b~t'T14 
9. Reservoirrouting: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO O Y e s  q No 

10. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No OYCS No 

Ifyes, explain how baseflow wasdetermined: 

11. Snowmeltconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No Yes @ No 

12. Modelealibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No E Yes No 

l fyes ,exp\ain  how calibration was performed C o  -7p.ited 0' I& ?f *re C ~ f i . ; > n ~ r r r  I 

h,jn I>ASCUA,IXE vs DRA~C~~FARFA - C I U Y U ~ S  a d  

p(,,pIopp c ~ p a r c r i  bu h r .  FiwA Gntrr  I L'i;ir,A- ui / f l ~ i l ; + *  C o u r i y  

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 
Ifyes, explain why 

NOTE: FRMA policy is to base floodingon exisling conditions. 
l ida la  is no1 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 Analysis form Folm 3 Pagc 6 of 7 



ATTACHMENT D: CONFlDfNCf  LIMITS EVALUAllON 

- 
earn: FLU w /  ? z c ~ = / ~ , C  

I Select one location for Confidence 1,imits Evalualion (describe locolion): 

Discharges for selected localion: 

1 Erreedance  Probability FIS Revised 

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

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

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

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

1% (100-year) Flood C o d d e n c e  Inlervals 

90% Confidence Interval: 5% limit cfs 

95% limit cfs 

4 50% Conlidence Interval: 25% limit cfs 

75% limit cfs 

I f t h e  value o f i h e  100-year frequency flood in Lhe 
FIS is beyond the  50% collfidence interval b u t  
within the 90% conlidence interval,  does the 100-year 
waLer surface elevation change by 1.0 fool or more? 0 Yes 0 No 

An example ofconfidence l imits analysis can be found in Appendix 9 of Bullelin 170. 

ttach Confidence Limits Analysis. a 
Hydrologi< Analy5ir form Form 3 Page 7 of 1 



I 6FnFRAI FMFRGENCY MANAGEMENT AGENCY 1 O M 8  BvrdenNo 3 0 6 7 4 1 4 8  l ""~usEON~y 1 - -  - - ~ 

R I V E R I N E  HYDW\ULICANALYSIS FORM I F x p i r e ~  July 31, 1994 I 
I'UHI.IC HUH1)k~N 1)ISCLOSUHE N O T I C E  I 

ic reporting burdcn for th is  lorm is es t imated Lo average 2.25 hours per response. T h e  burden es t imate  includes the 
c for reviewing instructions, searching exist ing da ta  sources, gathering and  mainta ining the  ncedcd d a t a ,  and r 

completing and reviewing the form. Send comments  regarding the  accuracy of Lhe burden es t imale  and any  suggestions 
lor reducing this burden, h: Inlorniation Colleclions Management. Federal Emergency Management Agency, 500 C 
Street ,  S.W., Washington, DC 20472; and  to the  Oflice of Vanagemen1 and Budget,  Paperwork Reduction Project (3067. 
01481, Washington, DC 20503. , 

V 

Flooding Source:  as^'^: &/am+ i i ! f ik  
10nr furm for each wdtng rourcrl 

Projcet NameJldentilicr: 1A)ICkeh hkir~, /38fls F c  Q gc/,yq 
1.REACHTO BE REVISED 

0.10 6 1 
Upstream limit: ,T-+ae~dv, z . 2 0 6  I 

2. EFFECTIVE FIS 

I 0 Notstudicd 1 
Studied by approximate methods 

Ilownstream limit o i s t u d y  . & i r y G u y , a  2- 
Upslrcam l imi lors tudy -5h'hLk 0. I& 

17 Studied by dekiiled methods b Downstream limit of s tudy 

Upstream limit o l s t u d y  

0 Floodwa; dclinealnl  

Downstream lirnitofFloodway 

Upstream limitof Floodway 
- ~ ~ -- ~~ 

3. HYDRAUUCANALYSIS 

analysis different from t h a t  used Lo develop the FTRM. (Check ~ [ l l h n l a p p l y )  

@ Not studied in FIS 

Improved hydrologic da tdana lys i s .  Explain: Hyd 0 jbo v r C &a ~ J S ~ S  lp0~E'd i c r ~ . ~  

s h - i " r d f l r A i d  b d  h~ F . D ; i i Y  ,.. - 1  pofl+m 1' f!; a- 

Improved hydraulic analysis. Explain: 

a Flood control structure. Explain: 

Other.  Expldin. I 
I I 

f E M a  Form 81-89C.  AUG 93 Riverine Hydraulic Analyrfr  Form Form 4 Page 1 of 6 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submined 1 

Pull input and output  listings along with files on diskctte (ifouailable) for each of &e models listed below a n d  
summary ol thc  source of  input  parameters used in the models must be provided. T h e  s u m m a r y  must include a 
comolete desctiption of a n y  changes made from model Lo model (e.g. duplicale effecliue model lo correc&def/rc~ioe 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must  be submitted. See  
insLrucLions for directions on when other models may be required. Only t h e  100-year flood profile is required for 
SF l lAs  with a %one A designation. For a r e a s  whichdo nothavedetailed flooding, a hydraulic model is not 
required; however HFE's m a y  not be added to the revised FIRM. 

Duplicate Effective Model Na tu ra l  Floodway 

Copies of the hydraulic analys is  used in the  effeclive FIS, rererred to a s  t h e  
cffcctive models (lo-, 50-, loo-, a n d  500-year mulli.pro/ile runs a n d  the  
Poodwoy run)  m u s t  be obtained and Lhen reproduced on the  requestor's 
equipment to produce t h e  duplicate eRective model. 'Phis i s  required to 
assure tha t  Lhe effective model input daLa h a s  been lransferrcd correctly to 
the  requestor's equipment  and to assu re  t h a t  the revised data  will b e  
in tegra ted  in to  t h e  effective d a t a  to provide a continuous FIS model 
upstream and downstream of the  revised reach. 

Corrected Effective Model N a t u r a l  Flocdway 

The  corrected effective model is the  model tha t  corrects any errors t h a t  a 0 
occur in the duplicate eRective model, adds a n y  additional cross sections to 
the  duplicate cflective model, or incorporates more delailcd bpogrdphic  
information than tha t  used in the currently effective model. '?he corrected 
effective modcl mus t  reflect any man-made physical changes since t h e  
da te  of the  effective model. An error could be a technical er ror  in t h e  
modeling procedures, o r  a n y  construction in the floodplain tha t  occurred 
prior to the date  of the effective model bu t  was no1 incorporated into the  
eKeclivc modcl. 

0 Existing o r  Pre-Project  Conditions Model 

T h e  duplicate cfrectivc o r  corrected model i s  modified Lo produce t h e  
exist ine or  e r e - ~ r o j e c t  conditions model to reflecl any modifications t h a t  
have occurred within t h e  floodplain since the  date of the  eRective model b u t  
prior to Lhe construction of the  project for which t h e  revision is b e i n g  
requested. If no modification has occurred since the date of the effective 
model, thcn th is  model would be identical to the corrected cffeclive o r  
duplicate effective modal. 

0 lievised o r  IJost-lJrojecl Condilions Model N a t u r a l  F l d w a y  
n n 
U U 

T h e  existine o r  pre-proiect  conditions model (or duplicale effecfive o r  
correcledrlfec~iue model, as appropriofe) i s  revised to reflect revised or  post- 
project conditions. This  model must incorporale any physical changes Lo 
the  floodplain s ince  the  eifective model was produced a s  well a s  the eirects 
of the  project. When t h e  request is for proposed project this model should 
reflect proposed conditions. 

I 
hverine Hydraulk Analysd, t o m  loom4 Paqe 2 01  6 I 

M 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  Natural Floodway 
calculations submitted.  e3 @ 
/ded $ 4 ~ d e  / 

B&&L~I;C ho~iei) (  prop^ ..r I 





4. MODEL PARAMETERS (Cont'd) 

5 .  k:xplain how reach lengths for channel and overbanks were determined: 
/'- A/[ f e ~ r k  G 3 e r e  ; n m s i ~ r e d  D i / 3 ~ . d / - 7 ; \  

@ d r  k WaA.?, 

5 .  RISULTS(from modelused W revise 100 -yearwater  svdare ckvat ioos)  

1. Do the results indicate: 

. . . . . . . . . . . . . . . . . .  a. Water surface elevations higher than end points of cross sections? a Yes 5 No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (3 Yes No 

c. Crilical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [7 Yes No 

d. Other unique situations . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  O Yes O No 
( r ~  yes, S~CC,  A I P i d i n \  ' ?+~-t , ~ . @  

l tycs  !o any o f the  above, attach a n  cxplanalion tha t  discusses the situation and how it is prcscnlcd on  he 
profiles, tables. and maps. 

. . . . . . .  2. What is Lhe maximum change in energy gradient between c;oss-sections? 27.2 b .st 
Specily location .......................................... SECT 2. I I J  

. . . . . . . . . . . . . . . . . . . .  3. Whal is the d i s ~ a n c e  between the cross-seclions in  2 above? ~ & . k  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify loealion - 2 / / /  

. . . . . . . . . . . . . . . . . . . . . . . .  4. What is the maximum dislancc between cross-sections? "k 
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .70g - . 8 1 l 

5. Floodway dekrminat ion 

. . . . . . . . .  a.What is the maximum surcharge allowed by the community or State? / fwl 

. . . . . . . . . . . . . . . . . .  b. What is the maximum surcharge Tor the revised conditions? 0. 5 f w t  

Specify localion .......................................... Or 436 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What is the maximum velocily? / ~ P S  

S p t ~ i f y  localion ............................................................ /. 9 3  3 

Iqxplain: 

d. Arc there any ncgeativc s~rrcharge values a1 any  cross-seclion 0 Ycs .& No 

Ifyes, the floodway may need lo widen.. If it is not widened, plcase cuplain and indicntc the maximum negative 
surcharge. 

Rivevine Hydraulic Analysbs lonm Folm 4 Page 4 of 6 





1.lOO.Ycar (natural) water Sudace Elevation 
Z.En~roa<hment (floodway) Water Surfa'e Elcvatlon 

3-Surchargs Valus 
lndude all <loll re<tlonlinthe models between lie-in points. Any 

be lndicatedinpar.nthesrl. 

I Sheet / of 1 



WAY DATA, WASH 8: CALAMITY MASH @ 
PROFILE NO. 2 

- - . * - - - FLWOUAY - - - - - - -  UATER SURFACE E L E V A T I W  

STATION WIDTH S E C T l W  MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY F L M O U A Y  F L M O U A Y  

PAGE 36 



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l.C 

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



a 

Community Name: 

, Flooding Source: 

project ~ a r n e / l d e n t i f i e r : ~ / ~ k e ) 7  b u r e l  &MS F c L ? ?  89-77 

............ A. Revised npproxima:e 100-year floodplain boundaries (Zone A )  Yes iXI No a NIA 
................ U. Revised delailed 100. und 500.yenr floodplain bounderies g Ycs Q No a N/A 

C. Kcvisod i00.yoilriloodway boundaries ................................. @ Yes 0 No a NlA 
O. Location and al ignment  ofal l  cross sections used in the revised 

hydraulic model with sL~t lon ingc~nLro1  indicated ....................... E Ycu C1 No C I  XIA 
.......................... 

....................................... 
E. St ream ul ignmenu,  r o a d a n d d a m  alignmcnls & Ycs C] No C] NIA 
I.'. CurrcntcornrnuniLy boundaries E Yes No Nlh 
0. FITccrivc 100- and 500-yeur floodplain and 1OO.year flocdway 

h u n d s r i c s  from the FldM/FRPM rcduccdor enlarged Lo the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scale or  the topographic work m a p  : C Yes 0 Nu NlA 

11. T u b e t w e e n  Lhe w a n d  100-and 50Uyear 
. . . . . . . . . . . . . . . . . . . . . . . . . .  floodplains and lOO.yn~r floodway b u n d a r i c s  Yes a No NIA 

1. 'The rcqucslor's properly boundaries and corn~nunily easemenu . . . . . . . . . .  Yes 0 N o  8 NtA 
J. The signed certification ofa reg i skred  proressional engineer . . . . . . . . . . . . .  8 Yes 0 No 0 NIA 
K. 1,oculion and  tlescriplion orreferonce rnnrks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yer  No 0 NIA 

.......................... I.. Verlicnl duluin(examy1e: NCVU. NAVI)etc.) Ycr  0 No NlA 
M C o n s k i  xonc designnLlonu tie inlu adjacent w e n s  not being revised . . . . . . .  Yer  NU @ N/A 
N. I.wuLion and  u l ign~nenl  uCall coaslnl Lrnnsecls urcd Lo rcvigc Ll~c 

..................................................... coaskd unulyreu Yes No W NIA 

I rany o l l h o  i h n ~ s a b o v e t i r e  rnnrkcd no or NIA, plessccupluin: No Zone A , 500- llear , O r  

COO s4a I zomc n u,>ed o r  d e  l,'nco fed, Re vr keb loo -Vrear f / ~ w ' ~ l a ~  

f ,'c ikv'o efCec4,'ve /La ssn R ; ~ e r  f l  / d / p  /a,>. 

2. Whut  is Lhc source and dulc of Lhc updutcd lo&raphic inrormu~ion (eremplz r hopholo rnqps. Ju 198.5: field 
surucy, Mu? lY79, b r a c h p r a / i l r s , i u u  1987,eic,i? P h o t o ;  Jqq. 091 'YE(, Od t q ? O  Cr): Maps 19G 

3. W h a t  is the  sculc nnd contour inlcrval o r t h c  Fuliowingworkrnups? 
a. KNwlivc F I S  un k n e w v  seulc Y kno r ~ q  Conlour inlcrvul 
b. Rcvision ttoquest 1'' =. 200' scale . Cunlour intcrvnl 

ALhch nddilicnul w g e s  iinccdcd. I 
F L M A  F01m 81.890.AUG93 RiverinA#COdIIll Uapplng t ~ l m  l 0 l m l  Page 1 0 1  I 

a NO'I'E: llcvirrcd towgraphic information must be oroqrlui or Ccutar dctuil. 

4, AtGch un annnlalcd F1It.M and PRI'M a1 thc scale or Lhc cffcclivc 1'11<.M and FIll'!d showing ihc rcvinbd lOU-y~.ur 
ilnd 5OO.ycur floodplilins und Lhc 100.ycnr floodwuy brrundurics und htrw Lhcy tic into Lhusc shown on Lhc crfcclivc 
VIKM and l.'Hi.'M downvlrearn and upslrcum orlhe rcvisiun ur bdjuccllt 181 Llle oroauTrevisit,n ror cu;tsla! ~L\ldiua. 



(.MAPPING MANGES lCnn7d) 

\ 
5. PI& Roundariesand 1Wyear  water surface elevations: 

Has the 100-year floodplain been shined or increased or the 100-year wsLer eu fabe elevation increased tlt any 
location on property olher than the requestor's or community's? C] Yes d N o  

Ifyes, plellse give the locution ofshiftor incrcaseltndan explnnntion for the increase. 

a. [lave the affecbd property owners been notifiedofthisshihor increase and the effect i l  will haw on their 
property? ............................. .. . . . . . . . . . . . . . . . . . . . .  Yes No 

Ifyo*. please attach letlbrs from these property ownen stating Lhey have noobjectidns Lo lhc revlaed noed 
boundaria i fa  LOMR is being requested. 

b. What is the number of Insurable structures that will be impacted by Lhls ahiR or Increase? 

6. Have the floodway boundariesshiftad or increased sLany location compared Lo Lhose shownon the effeclive 
YBYMorFlKM? .......................................................... R Yea No 

If yes: explain: 

if a V- wne has been designated, has it been delineated tocxtcnd landward LO the heel of the primary frontal 
dune? Y ~ J  ( B N ~  

Ifno, explain: 

dA .-.-, .%." ." 

Manual or d ig ibl  map submisrrion: 

Manual 

0 Digikl 

I)igidal map subn~isvions may be used lo updtlle dig ih l  FIRMs(DFIR.Vs). Por updaling UPIRMs. these 
~ubmisviona murl ba cuordinulod with I?b:MA I!eadquarttrt a$ far in advanec of~ubmissfon ;w possible. 

- 
. ~IuertneKaarUII fAppiw form Worm l Page 1 e l  3 



2. U R T H  FUPLACZMENI 

1. h e  I is: Existing. a Proposed N/A 1 
2. I fas  fill beenlwlll be placed in the regulatory floodway? ............... .'. ..... 0 Yes Pil N o  

I f  yes, plahse uttach complered Riverine Hydraulic Analysis Fom.. 

I 3, l l a s  fill been/will be placed in floodway irilrge(wen between the fIoodway 
a n d  100-yezrfiodplain boundariesl? ................................... * .  .. 0 Yes Pa N o  I 

I Ifyes, Lhen complete A, B, C, and D below. I 
I A. Are fill slopes Tor granular mnterlals sleeper l b n  one vertiwl 

on one-and-one-hilifhoriwntal? ....................................... C! Yes O No I 
I Ifyes,justify steeper slopes I 
I 8. Is adequate erosion protection providcd Tor fill slopes exposed to moving flood waters? (Sloprs ex>oredio I 

flows wilh velocities orup loS[eelfiersecondlfpsl during the 100-yearfloodmusl, a l a  minimum, be 
protected b y e  cover ofgrmr, uincs, wetdr, or similar uegela!ion;sIopes exposed lo flows wilh velocities 
greater  than 6 ips  during the 100-yeorpood must, of a minimum, heprotecled by stone or rock riprap.) 

.................................... ,..... .... U Yes @ No 

If no, describe erosion proLecLion provided 

C. Ilas all fill plaesd in revised 100-ycar floadplaln becn compacted to 95 percent of thc maximum densily 
obtainable with the Standard ProcLor Test Method or acceptable equivalent method? Yes No 

D. Can structures  conceivably be construeled on the I i l l  at gny time in h e  future? O Yes 0 N o  

Ifyes, p r w i d e  certiIicalioo of fill compaclion (item C, above) by the communily's NFlP  parrniLolficial, a 
registered pmfesslonal engineer, or an accredited soils engineer. 

tiffi fill beenlwill he placed in a V-zone? a Yes El NO 

ITyeu, is the  till prolectcd rrom erosion by a f l e d  control structure such *a u rcvcLment or 
seawall? yes 0 NO 

I If yes, attach the coastal structures form. I 

RivcrineiSarrtrI Mapping r a m  Farm I Page 3 01 3 



Was4 R :  & I  i.'!ooding Source: CiI/L.I( 42254 
PrujecL Namddent i f i e r :  

1 .  IDENTIFIER 

1. Name of roadway, railroad. ek.: U .S .  &Y k' -89 
1. 1,ocation o i b ~ d g e k u l v e r t  along flooding source (in terms of stream disrancc or cross-sctiion identifier): 

sfaC,irl O / L S  6 4 a f l o q  D. I= 

3. This  ievision renetts(chech one ofihr /allowing): 

New bridgdculvert  no't modeled in the FlS 

0 Modified bridgelculvert previously modeled in the FIS 

0 New analysis of bridge/culvert prcviously modeled in the FIS 

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

1 
2. BACXGROUNO 

Provide the lollowing inrornralion about  the structure: 

1 Dimension, material, and shapc (e g. two 10 r 5 feet reinforced concretc box culvert; three 30-root span bridge 
with 2 rows of ;.NO 3- foot d iameter  circular piers; 40-foot wide ogec shape spillway) .& L*, 30-/& Y A a n  

bn%P ,a!& cafa~tvs c ~ d  PM d011$.1/ e - - - 
2. I*:ntrance geometry orculverWtype ofbr id  e opening(e.g. 30 " G 5  "wing walls with square ~ o o e d g c ,  sloping 

e m b m X m e 2 u  and vertical aiiutrneaWI . & o ~ ~  C U L  ~ ~ ~ m r h  d./~dJ ,- bcslcet / t % , w  \ .  

3.  tlydraulic model uscd to dnalyze the  strucLure (e.g., flh::'C.' wirh speciul bridge roulrne, W S P N O ,  IIYXI 

HEC- 2 w ; j h  q ~ e s i ' a l  .&,'dsa rou&k 

I IldifTerent than hydraulic analysis for the floodingsourcc, justify why the hydraulic analysis uscd for the  
flooding source could not dnalyze the struclure(s). (Alfach jurlifica!ionJ I 

Nolo: I f  a n y  i t ems  d o  n o t  a p p l y  t o s u b m i t t e d  hydrau l i c  analysis .  indicate  by  ?(/A 
One f o r m  p e r  n r w l r e v i s e d  br idgelculver t  

F!.UA form81.89E.AUG 92 B~idqelCulvcn Flrm form 7 P,ge I ol 6 



3.AHdLYSIS 

?!etch t& dow?~t -ea rn  face of ihe  s m c t u r e  together with the road profile. Show, a t  a minimum, tho  maximum low 
chord eiera?jon, h v e r t  elevation, minimum Lop of road elevation, and ineffcciive flow widt..s. 

See G o %  S ~ C $ : ~ / . + O ~ I Z S  

5ke'.:.*.-Ae u-::sn face oit;.e s-riiclure ' d g e h e r  wi t?  t9e  .-gad Groriie. Show, ar a 
char: 2Icvarion. invert eievation, a n d  minimum topoi:oaa eievztion. 

/ I . I '  - 1 n OF 6;s : 5 z 

5p2 ~ f o c s   on^^-^*, 
"- 

InaqwCdtven form Form 7 pas, : :I 6 



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

7 

/.39 / 

Culvcr; length or bridge width (R) 

Calculaled culvervbridge area (Ill) 
by the hydraulic model, ifapplicdble -7&z-9- ,237' 

'rotdl culverfhridge area (R?) !/69 

8rilgr<ulven form ro,m 7 Prse 3 01 6 



Elevat ions  Above Which Flow is EfTective lor O v e r b a n k  I 
Right Overbank 

Ups t ream Fdce 

Downstream face 

Min imumTopof  Road Elevation 

Right Overbank 

Ups t ream race 

Downstream race 

100-Year Elevrtions Water Su.dace 
Elevatiocs 

Upst ream face 

Downstream Tzce 

D i s c h a r e  Low Flow Pressure Flow Weir Flow T o k l  Flow 
A m o u n t  olflow 

througidover 
4@8 - 2_ 

the s l ructure  is) (cfs) 3-2' 
'rhc maximum d e p ~ b  of 

flow over L.e roadwaylrai!road !R.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
W e i r  !en& (R.) . . . . . . . . . . . . . . . . . . .  ... ............................... - 

Too Widths  
Floodplain 

Ups t ream f a e  

Downstream {ace 

Too Widths 

Erective and 
lnefrfflive Flow Efrective Flow 

- 
Upstream face - 

w 

Downstream !ace ' 

I 
8nd$vCulrrn Form lourn 7 4 01  6 



3.ANALYSlS (Cont'd) 

lass Coef ic i enb  I 
Entrance loss coeficienl 

Manning's'"n" value assigned Lo the structure(s)  

Friction loss coeficicnt through s t ructure  (s) 

Other losscoellicients (e.g..bend 

manhole, etc.) 

Total loss coeficienl 

Weir coellicienl - I 
Pier coeficient  

Contraction loss coeficient 

Expznsion loss coellicient 0.53 l 
1. A. 1s there a n y  indica~ion from historical records ~ h ~ t  sediment t ranspor t  [including scour a n d  deposition) can 

............................. d e c t  the 100-year.waLer surface elevations? 0 Yes 0 S o  

8 8ased on the conditions (such a s  geomorphoiogy, ue2elalive couer a n d  deueloprnenl o[lhe walershrd  a n d  slream 
btd ,  a n d  bank condilions), is there a potential for debris and sediment  transport(inc1uding scour  a n d  
dpposi~ion) to aITect the 100-year water  surface elevations andlor conveyance capacity through the  
bridgc~culverl? ..................................................... a Yes 0 No 

.. I l t h e  answer b e i t h e r  1A or 1Bis yes: ' 

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

Explain rnethcd used b estimate thc sediment t ranspor t  and the depth of scour and/or 

f4.A - SeJ, 'm,q j f r anspor f  n o +  c o o r / ' d e r c r ~  deposition- 
I 

,n cyna 1 ys /S .  
/ 

B. Will sediment accumulate anywhcrc through thc  br idgefculvcr t?a  Yes 0 No 

Irycs, explain ihc impact on \he convcyancc capacity. through the 

bridge/culvert? 

- 
5. FLOOOWAY ANALYSIS - 

Expldin method orbridgc encroachmcnt 

! ~ o a i w a y  run) &ME 

- 
8ridguCulvcrt form Fonm 7 P a g e S o l  6 



***t***.+****t*****""*.***.t****tt*tt******. 

* HEC-2  WATER SURFACE PROFILES * 
* * 

V e r s i o n  4.6.2; Hay 1 9 9 1  

8 N DATE 30APR92 ' TIME 11:52:28  ' 
............................................. 

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 

X X X  X X 

XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

*****t****************t****tt***~******* 

* U.S. ARMY CORPS OF ENGINEERS k 

HYDROLOGIC ENGINEERING CENTER e 

* 609 SECOND STREET, S U I T E  D * 
DAVIS,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 

t (916) 7 5 6 - 1 1 0 4  t 

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



PAGE 1 

T H I S  RUN EXECUTED 30APR92 11 :52 :29  
.................................... 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  1991 
..................................... 

T 1 UICKENBURG ADMS - CONTRACT FCD 89-79 
T 2  BEV PN 17676 CVL JN 1 1 9 7 - 0 2  

7 3  UASH 8 :  CALAMITY UASH ( F I L E  UASHB.DAT1 

J1 ICHECK INQ N f N V  l D l R  STRT METRIC HVINS Q USEL FP 

J 2  NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC I B V  CHNIM ITRACE 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2 3 0 9 8  3 0 9 8  

ET 9.1 9.1 
CONFLUENCE OF UASH 0: CALAMITY UASH 

AND HASSAYAMPA RIVER BETUEEN CROSS-SECTIONS: 

UN (HASSAYAMPA RIVER M I L E  50 .46)  

UO (HASSAYAMPA RIVER M I L E  50 .56)  

CROSS-SECTION DESIGNATION FROM: 
HASSAYAMPA RIVER FLOODUAY F L W O  INSURANCE 

STUDY, MARlCOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

ASSOCIATES UNDER CONTRACT NO. EMW-BB-C-2603. 

NOTE: ENCROACHMENTS SET AT STATIONS 8 8 5  AND 1 0 5 5  
BASED ON A 4 TO 1 EXPANSION OF FLOW FROM 

DOWNSTREAM FACE OF R.C. CONT. SLAB BRIDGE 



0 DOUNSTREAM FACE: 4 SPAN R.C. CONT. SLAB BRIDGE 

NOTE: HUY CENTERLlNE SECTION UAS USED 
TO CREATE THE DS AND US FACE SECTION 

x1 0.125 16 968.7 1031.3 100 100 100 
X3 10 
GR 2050.3 504. 2047.0 631. 2041.7 781. 2039.3 927. 2039.23 934.99 
GR 2036.8 935. 2022.8 968.7 2022.8 997. 2022.8 1000. 2022.8 1031.3 
GR 2036.8 1065. 2036.9 1065.01 2035.6 1114. 2035.0 1236. 2034.1 1387. 
GR 2033.3 1442. 

SB .90 1.83 2.8 0 62.6 4.20 1169.7 2.65 2024.1 2022.8 
ET 9.1 9.1 935 1065 

UPSTREAM FACE: 4 SPAN R.C. CONT. SLAB BRIDGE 

NOTE: HUY CENTERLlNE SECTION UAS USED 
TO CREATE THE DS AND US FACE SECTION 

X I  0.135 16 968.7 1031.3 58 
X2 0 0 1 2036.8 2036.9 
X3 10 
BT -16 504 2050.3 2050.3 63 1 
BT 927 2039.3 2039.3 934.99 
BT 968.7 2038.9 2036.8 997 
BT 1031.3 2037.78 2036.8 1065 
BT 1114 2035.6 2035.6 1236 



PAGE 3 

1023.43 

962. 

1018.24 

816. 
980. 

1050. 

1027. 

1058.61 

977. 

1076. 

1042.93 

975. 
1035. 

1088.85 

1024. 

1088. 

1021.95 

983. 
1037. 

1018.93 

815. 
977. 

1038. 

1036.42 

1000. 
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30APR92 11:52:28 PAGE 6 

CNO DEPTH CUSEL CRlUS USELK EC @ .LOB 

HV HL OLOSS L-BANK ELEV 

dCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VR08 XNL XNCH XNR UTN E L M l N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENOST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

3 4 7 0  ENCROACHMENT STATIONS= 8 8 5 . 0  1 0 5 5 . 0  TYPE= 1 TARGET= 1 7 0 . 0 0 0  

CONFLUENCE OF UASH B: CALAMITY MASH 

AND HASSAYAMPA RIVER BETUEEN CROSS-SECTIONS: 

UN (HASSAYAMPA RIVER M l L E  5 0 . 4 6 )  

UO (HASSAYAMPA RIVER M l L E  50.56)  

CROSS-SECTION DESIGNATION FROH: 

HASSAYAMPA RlVER FLOODUAY FLOOD INSURANCE 

STUDY, MARICOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4 ,  1991, PERFORHED BY CELLA BARR 

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

NOTE: ENCROACHMENTS SET AT STATIONS 8 8 5  AND 1 0 5 5  

BASED ON A 4 TO 1 EXPANSION OF FLOU FROH 

DOWNSTREAM FACE OF R.C. CONT. SLAB BRIDGE 

FLOU DISTRIBUTION FOR SECNO- .11 CUSEL= 2022.42 

STA= 885.  895.  9 3 2 .  961.  976. 1040. 1 0 5 5 .  
PER a= 2.7 10.0 10.7 9.1 5 9 . 0  8.5 

AREA. 18 .0  6 1 . 8  5 8 . 6  4 0 . 8  180.5  41 .7  

VEL- 4 . 7  5 . 0  5.7 6 . 9  10.1 6.3 
DEPTH- 1.8 1.7 2 . 0  2 . 7  2.8 2 . 8  

CCHV- .300 CEHV= .SO0 

"SECNO .125 



CNO DEPTH CWSEL CRlWS WSELK EC HV HL OLOSS L-BANK ELEV 
OCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 935.0 1065.0 TYPE- 1 TARGET= 130.000 
DOWNSTREAM FACE: 4 SPAN R.C. CONT. SLAB BRIDGE 

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

.I25 4.10 2026.90 2026.90 .OO 2028.80 1.90 1.05 .37 2022.80 

3098.0 91.6 2914.8 91.6 20.3 256.9 20.3 .8 .3  2022.80 

.OO 4.52 11.35 4.52 .045 .030 ,045 .OOO 2022.80 958.82 

.007984 100. 100. 100. 0 11 0 .OO 82.36 1041.18 

FLOW DISTRIBUTION FOR SECNO- .13 CWSEL= 2026.90 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV IS 2026.17 , NOT 2026.90 HYDRAULIC JUMP OCCURS DOWNSTREAM ( I F  LOU FLOV CONTROLS) 

SB XK XKOR COFP RDLEN BUC BWP BAREA SS ELCHU ELCHD 

.90 1.83 2.80 .OO 62.60 4.20 1169.70 2.65 2024.10 2022.80 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

PAGE 7 

CLASS B LOW FLDV 



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

QCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3420 BRIDGE U.S.= 2027.60 BRIDGE VELOCITY- 10.75 CALCULATED CHANNEL AREA= 237. 

EGPRS EGLWC H3 QUElR OLOU BAREA TRAPEZOID ELLC ELTRD UEIRLN 

AREA 

.OO 2030.35 .OO 0. 3098. 1170. 1169. 2036.80 2036.90 0. 

3470 ENCROACHMENT STATIONS- 935.0 1065.0 TYPE= 1 TARGET= 130.000 
UPSTREAM FACE: 4 SPAN R.C. CONT. SLAB BRIDGE 

NOTE: HUY CENTERLINE SECTION UAS USED 

TO CREATE THE DS AND US FACE SECTION 

,135 5.09 2029.19 .OO .OO 2030.35 1.16 1.55 .OO 2024.10 
3098.0 123.6 2850.7 123.6 34.4 318.8 34.4 1.3 .4 2024.10 

.OO 3.59 8.94 3.59 .045 ,030 ,045 .OOO 2024.10 955.19 
.003718 58. 58. 58. 0 0 0 .OO 89.63 1044.81 

DISTRIBUTION FOR SECNO- .14 CUSEL= 2029.19 

955. 969. 1031. 1045. 

PER Q= 4.0, 92.0 4.0 

AREA= 34.4 318.8 34.4 

VEL- 3.6 8.9 3.6 

DEPTH- 2.5 5.1 2.5 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= . I5 CWSEL= 2030.30 

STA= 940. 955. 1041. 1057. 1070. 
PER Q= 3.0 90.9 5.7 .4 

AREA= 38.0 476.0 57.8 10.7 

VEL= 2.4 5.9 3.1 1.2 

PAGE 8 



ECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
~ C H  QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.248 4.48 2041.28 2041.28 .OO 2043.21 1.93 1.93 .43 2036.80 

3098.0 159.6 2822.1 116.3 31.3 243.8 24.4 7.4 1.9 2037.20 

.02 5.09 11.58 4.77 .050 .035 .050 ,000 2036.80 986.01 

.010706 460. 500. 480. 0 15 0 .OO 82.96 1068.96 

FLOW DISTRIBUTION FOR SECNO= .25 CUSEL- 2041.28 

STA- 986. 1000. 1057. 1069. 

PER a= 5.2 91.1 3.8 

AREA= 31.3 243.8 24.4 

VEL= 5.1 11.6 4.8 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL D E P ~ H  ASSUMED 

.335 4.68 2052.88 2052.88 .OO 2054.91 2.02 4.85 .03 2048.50 

3098.0 163.2 2844.9 89.9 32.9 240.7 18.9 10.6 2.8 2048.40 

.03 4.96 11.82 4.76 .050 .035 ,050 .OOO 2048.20 938.05 

.010308 . 500. 459. 490. 0 8 0 .OO 85.39 1023.43 

FLOW DISTRIBUTION FOR SECNO= .34 CUSEL= 2052.88 

STA= 938. 948. 962. 1015. 1023. 

PER a= .o 5.2 91.8 2.9 

AREA- .9 32.0 240.7 18.9 

VEL- .6 5.1 11.8 4.8 

DEPTH= .1 2.3 4.5 2.2 



CNO DEPTH CUSEL CRIWS YSELK EG @ OLOB 
HV HL OLOSS L-BANK ELEV 

&CH OROB ALOE ACH AROB VOL T UA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C O N T  CORAR TOPUID ENDST 

3301 HV CHANCED MORE THAN HVINS 

7185 MIN IMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,436 4.29 2065.09 2065.09 .OO 2065.98 .89 5.03 .ll 2060.90 
3098.0 1663.8 1110.9 323.4 378.3 102.0 48.5 15.2 4.7 2060.80 

.05 4.40 10.90 6.67 ,050 ,035 .a50 ,000 2060.80 749.48 
.009573 440. 533. 540. 0 15 0 .OO 268.76 1018.24 

FLOW DISTRIBUTION FOR SECNO- .44 CUSEL= 2065.09 

STA= 749. 774. 816. 845. 894. 939. 968. 980. 1004. 1016. 1018. 
PER O= .8 11.4 11.2 12.1 4.5 5.3 8.3 35.9 10.1 . 3  
AREA= 13.4 79.4 67.8 87.7 46.8 43.2 40.1 102.0 44.9 3.6 
VEL= 1 .9 4.4 5.1 4.3 3.0 3.8 6.5 10.9 7.0 2.7 

DEPTH= .5 1.9 2.3 1.8 1 .O 1.5 3.3 4.2 3.7 1.6 

IN IMUM SPECIFIC ENERGY 

FLOU DISTRIBUTION FOR SECNO= .54 CUSEL= 2079.53 

STA= 972. 974. 980. 1000. 1027. 1050. 1125. 1142. 
PER 0- .3 5.5 36.5 30.3 12.1 14.3 1.0 
AREA= 3.6 23.0 92.6 115.5 62.8 110.9 12.3 
VEL- 2.9 7.4 12.2 8.1 6.0 4.0 2.5 

DEPTH- 1.5 3.8 4.6 4.3 2.7 1.5 .7 

'SECNO ,625 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.625 4.63 2091.23 2091.23 .OO 2092.81 1.58 5.72 . I1  2086.60 
3098.0 1068.3 1171.8 857.9 143.0 88.1 115.7 25.1 8.9 2086.60 

.08 7.47 13.31 7.41 .050 .035 .050 .OOO 2086.60 947.31 
.012710 560. 465. 480. 0 5 0 .OO 111.30 1058.61 
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CNO DEPTH CWSEL CRlWS WSELK EG 
QLOB 

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

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  lCONT CORAR TOPUID ENOST 

FLOW DlSTRlBUTlON FOR SECNO- .63 CUSEL- 2091.23 

STA= 947. 963. 977. 1000. 1019. 1043. 1059. 
PER O= 1.2 7.3 25.9 37.8 24.4 3.3 

AREA= 12.8 36.2 94.0 88.1 92.0 23.7 

VEL- 2.9 6.3 8.6 13.3 8.2 4.4 

DEPTH- .8 2.6 4.1 4.6 3.8 1.5 

*SECNO ,708 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.708 6.01 2102.91 2102.91 .OO 2104.70 1.78 4.95 .06 2097.50 
3098.0 1012.5 1519.2 566.3 138.4 112.8 83.0 28.6 9.9 2097.80 

.10 7.31 13.47 6.82 .050 ,035 ,050 .OOO 2096.90 946.46 
.010063 440. 438. 440. 0 11 0 . O O  96.47 1042.93 

FLOW DlSTRlBUTION FOR SECNDe .71 CWSEL- 2102.91 

*SECNO .811 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.811 7.64 2117.14 2117.14 .OO 2118.81 1.67 4.40 .O1 2109.50 
3098.0 199.4 1622.0 1276.5 39.1 121.4 233.9 33.1 11.3 2109.60 

.ll 5.11 13.36 5.46 .050 .035 .050 .OOO 2109.50 973.77 
,006641 460. 544. 600. 0 11 0 .OO 115.08 1088.85 

FLOW DlSTRlBUTlON FOR SECNO= .81 CWSEL- 2117.14 
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STA= 974. 984. 1000. 1011. 1024. 1033. 1044. 1058. 1063. 1088. 1089. 
PER a= 6.4 52.4 17.9 9.9 3.5 2.8 3.0 .9 3.2 .O 
AREA= 39.1 121.4 68.6 51.2 23.7 22.4 25.7 8.2 33.4 .6 
VEL= 5.1 13.4 8.1 6.0 4.6 3.9 3.6 3.3 2.9 1.2 

DEPTH= 3.8 7.6 6.2 3.9 2.6 2.0 1.8 1.6 1.3 .7  
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ECNO DEPTH CUSEL CRlWS USELK EG 6 OLOB 

HV HL OLOSS L-BANK ELEV 

OCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VR08 XNL XNCH XNR UTN E L M l U  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICON1 CORAR TOPUID ENDST 

*SECNO .898 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

,898 5.48 2130.58 2130.58 .OO 2132.30 1.72 4.05 .02 2125.40 

3098.0 1598.8 1324.2 175.0 211.7 97.6 25.7 36.9 12.3 2126.80 

.13 7.55 13.57 6.81 .050 .035 ,050 ,000 2125.10 926.97 

.012435 500. 459. 400. 0 19 0 .OO 94.98 1021.95 

FLOU DISTRIBUTION FOR SECNO- .90 CWSEL= 2130.58 

STA= 927. 932. 965. 983. 993. 1013. 1020. 1022. 
PER 0; .8 18.3 17.2 15.3 42.7 5.4 .2 

AREA= 6.5 88.6 67.2 49.3 97.6 23.0 2.7 
VEL= 3.6 6.4 7.9 9.6 13.6 7.3 2.9 

DEPTH= 1.3 2.7 3.7 4.9 4.9 3.3 1.4 

HV CHANGED MORE THAN HVINS 

MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.992 5.'24 2141.14 2141.14 .OO 2141.99 .85 5.02 .09 2136.30 

3098.0 1824.7 859.6 413.8 387.9 75.7 61.9 41.9 14.6 2136.10 
.15 4.70 11.35 6.69 .050 ,035 .050 .OOO 2135.90 739.42 

.008262 520. 470. 500. 0 10 0 .OO 279.51 1018.93 

FLOW D l S T R l B U T l O N  FOR SECNO- .99 CUSEL= 2141.14 

STA= 739. 743. 769. 815. 849. 880. 925. 951. 977. 987. 1002. 1013. 1019. 
PER 0; .1 1.5 2.1 1.6 2.9 8.0 10.0 21.3 11.4 27.7 11.9 1.5 

AREA= 1.5 20.4 31.5 23.3 32.1 69.1 63.3 99.7 46.9 75.7 49.9 12.0 
VEL= 1.5 2.3 2.1 2.1 2.8 3.6 4.9 6.6 7.6 11.3 7.4 3.8 

DEPTH= .4 .8 .7 .7 1.0 1.5 2.4 3.8 4.7 5.0 4.5 2.0 

'SECNO 1.092 

3301 HV CHANGED MORE THAN HVlNS 



ECNO DEPTH CWSEL CRIWS USELK EG a QLOB 
HV HL OLOSS L-BANK ELEV 

bCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  I C O N 1  CORAR TOPWID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.092 4.41 2153.11 2153.11 .OO 2154.81 1.70 5.30 .25 2148.70 
3098.0 1362.7 1666.2 69.1 185.8 132.4 14.2 47.2 16.9 2148.70 

.16 7.34 12.59 4.88 ,050 ,035 ,050 ,000 2148.70 938.16 
.012148 540. 528. 530. 0 15 0 .OO 98.26 1036.42 

FLOW DISTRlBUTlON FOR SECNO- 1.09 CWSEl= 2153.11 

STA= 938. 943. 968. 1000. 1030. 1036. 
PER Q= .2 10.3 33.6 53.8 2.2 

AREA= 2.4 56.5 126.8 132.4 14.2 

VEL= 2.1 5.6 8.2 12.6 4.9 

DEPTH= .5 2.3 4.0 4.4 2.2 

3301 HV CHANGED MORE THAN HVlNS 

INIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 

FLOW DISTRIBUTION FOR SECNO- 1.19 CWSEL- 2171.80 

STA= 976. 980. 1000. 1013. 1025. 
PER O= 1.6 68.4 24.8 5.2 
AREA= 12.3 138.0 78.7 30.5 

VEL= 4.0 15.3 9.8 5.3 

DEPTH- 3.5 6.9 6.1 2.6 

'SECNO 1.281 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPEClFlC ENERGY 
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CNO DEPTH CUSEL CRlUS USELK EC 
OLOB 

HV HL OLOSS L-BANK ELEV 
PCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

3720 CRITICAL DEPTH ASSUMED 
1.281 5.00 2180.10 2180.10 .OO 2182.44 2.34 5.88 .05 2175.10 

3098.0 1598.0 1400.7 99.3 160.4 95.0 17.5 53.6 18.3 2175.10 
.18 9.96 14.74 5.67 .050 ,035 .050 .OOO 2175.10 960.87 

.014096 510. 496. 500. 0 15 0 .OO 60.14 1021.01 

FLOW DlSTRlBUTlON FOR SECNO= 1.28 CUSEL= 2180.10 

STA= 961. 965. 995. 1014. 1021. 
PER I): 1.6 50.0 45.2 3.2 

AREA; 10.3 150.0 95.0 17.5 
VEL= 4.8 10.3 14.7 5.7 

DEPTH= 2.5 5.0 5.0 2.5 

3301 HV CHANGED MORE THAN HVlNS 

MINIMUM SPECIFIC ENERGY 
RITICAL DEPTH ASSUMED 

1.376 r )  4.95 2189.55 2189.55 .OO 2190.90 1.35 6.19 .10 2184.80 
3098.0 1129.4 1169.1 799.5 191.5 92.5 108.4 57.5 19.6 2184.60 

.20 5.'90 12.64 7.37 .050 .035 ,050 .OOO 2184.60 884.92 
.010735 520. 500. 480. 0 5 0 .OO 148.27 1033.18 

FLGU DISTRIBUTION FOR SECNO- 1.38 CUSEL= 2189.55 

STA= 885. 909. 935. 942. 972. 984. 1003. 1030. 1033. 
PER 0- .8 2.8 2.0 18.6 12.2 37.7 25.4 .4 

AREA: 12.1 27.4 13.3 90.1 48.6 92.5 104.0 4.4 
VEL; 1.9 3.2 4.7 6.4 7.8 12.6 7.6 3.2 

DEPTH- .5 1.1 1.9 3.0 4.1 4.9 3.9 1.4 

'SECNO 1.456 

3301 HV CHANGED MORE THAN HVlNS 
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7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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CNO DEPTH CUSEL CRIUS USELK EG .r .LOB 

HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICON1 CORAR TOPUlD ENDST 

FLOW OlSTRlBUTION FOR SECNO= 1.46 CUSEL- 2199.97 

STA- 947. 964. 985. 1015. 1030. 1031. 
PER a= 6.0 25.2 52.8 15.9 .1 

AREA- 34.0 86.8 126.0 57.6 1.4 
VEL= 5.5 9.0 13.0 8.6 1.8 

DEPTH= 2.0 4.1 4.2 3.8 1.8 

3301 HV CHANGED MORE THAN HVINS 

FLOW D l S T R l B U T l O N  FOR SECNO- 1.55 CUSEL- 2209.60 

sTA= 851. 854. 881. 905. 932. 973. 1004. 1026. 1046. 1075. 1084. 1094. 1095. 
PER Q= .1 8.0 15.4 19.1 23.0 19.8 6.2 1.5 1.9 2.6 2.3 .O 

AREA- 1.1 43.2 61.2 72.9 96.4 63.6 34.1 14.0 18.9 14.4 14.0 . 3  
VEL. 2.2 5.7 7.8 8.1 7.4 9.6 5.6 3.3 3.1 5.7 5.2 1.7 

DEPTH- .4 1.6 2.6 2.7 2.4 2.1 1.6 .7 .7 1.6 1.4 .3 

'SECNO 1.649 
7185 MINIMUM S P E C l F l C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.649 3.10 2221.80 2221.80 .OO 2222.82 1.02 10.82 .04 2219.30 
3098.0 1979.4 663.0 455.6 286.3 56.9 72.5 70.7 25.4 2218.90 

.25 6.91 11.66 6.28 .050 .035 .050 .OOO 2218.70 849.82 
.018739 600. 500. 480. 0 8 0 .OO 195.46 1045.28 



PACE 16 

CNO DEPTH CUSEL CRlWS USELK EG .i QLOB 
HV HL OLOSS L-BANK ELEV 

PCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOU DISTRIBUTION FOR SECNO= 1.65 CUSEL. 2221.80 

STA= 850. 852. 868. 919. 942. 984. 1004. 1015. 1039. 1045. 
PER a= .O 2.8 25.9 12.1 23.0 21.4 6.7 7.7 .4 
AREA= .3 19.3 114.9 53.0 98.8 56.9 27.5 40.9 4.1 
VEL= 1.1 4.6 7.0 7.1 7.2 11.7 7.5 5.8 3.0 

DEPTH= .2 1.2 2.3 2.3 2.4 2.8 2.5 1.7 .7 

*SECNO 1.744 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.744 2.92 2233.22 2233.22 .OO 2234.08 .86 8.71 .02 2230.60 
3098.0 864.9 890.9 1342.2 168.5 89.1 200.6 75.9 28.2 2230.60 

.27 5.13 10.00 6.69 .050 .035 ,050 .OD0 2230.30 887.13 
,015359 500. 500. 550. 0 11 0 .OO 269.23 1156.36 

FLOU DISTRIBUTION FOR SECNO= 1.74 CUSEL= 2233.22 

'SECNO 1.838 

3301 HV CHANGED MORE THAN' HVlNS 

7185 HlNlMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.838 3.94 2245.74 2245.74 .OO 2247.28 1.54 7.77 .20 2241.96 
3098.0 1564.1 1019.6 514.3 195.3 77.5 67.3 80.5 30.3 2242.08 

.28 8.01 13.16 7.64 .050 .035 .050 .OOO 2241.80 927.25 
.015796 500. 496. 500. 0 11 0 .OO 106.78 1034.03 

FLOW DISTRIBUTION FOR SECNO- 1.84 CWSEL= 2245.74 

STA= 927. 928. 966. 990. 1010. 1023. 1033. 1034 
PER Q= .1 26.9 23.5 32.9 11.8 4.8 .1 
AREA= 1.0 110.0 84.3 77.5 43.6 22.9 .8 
VEL= 1.9 7.6 8.6 13.2 8.4 6.4 2.1 

DEPTH= 1.3 2.9 3.5 3.9 3.4 2.3 .8 



CNO DEPTH CUSEL CRlUS USELK EG 8 oLoB 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUIO ENDST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MIN IMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.933 9.50 2263.00 2263.00 .OO 2267.36 4.37 5.55 .85 2253.60 
3098.0 68.6 2919.3 110.1 17.5 169.3 23.7 83.6 31.1 2253.80 

.29 3.91 17.25 4.65 .050 .035 .050 .OOO 2253.50 986.27 
.OD8315 480. 500. 520. 0 17 0 .OO 26.88 1013.15 

FLOU DISTRIBUTION FOR SECNO= 1.93 CUSEL- 2263.00 

STA= 986. 990. 1008. 1013. 
PER Q= 2.2 94.2 3.6 
AREA= 17.5 169.3 23.7 

VEL- 3.9 17.2 4.6 
DEPTH= 4.7 9.4 4.6 
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3720 CRITICAL DEPTH ASSUMED 
2.016 19.18 2283.58 2283.58 .OO 2287.58 4.00 5.49 .04 2272.65 

3098.0 65.4 1289.2 1743.5 14.9 68.1 125.8 85.7 31.3 2267.40 
.3D 4.39 18.93 13.86 .050 .035 .050 .OOO 2264.40 991.95 

.020860 460. 438. 440. 0 17 0 .OO 26.40 1018.35 

FLOU DISTRIBUTION FOR SECNO; 2.02 CUSEL= 2283.58 

STA= 992. 998. 999. 1003. 1018. 1018. 
PER a= 1.3 .8 41.6 56.3 .O 

AREA- 8.1 6.8 68.1 125.7 .I 

VEL= 4.9 3.8 18.9 13.9 1.2 

DEPTH- 1.3 6.8 17.0 8.4 .3 

3301 HV CHANGED MORE THAN HVlNS 



CNO DEPTH CUSEL CRIUS USELK EG .r QLOB 
HY HL OLOSS L-BANK €LEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENOST 

7185 MINlMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 

2.111 6.65 2312.45 2312.45 .OO 2314.84 2.39 7.71 .16 2306.10 
3098.0 732.5 1336.7 1028.9 88.5 84.3 109.7 88.6 31.9 2305.80 

.31 8.27 15.85 9.38 .050 ,035 ,050 .OOO 2305.80 964.17 
.011534 560. 500. 500. 0 22 0 .OO 59.12 1023.29 

FLOW DlSTRlBUTION FOR SECNO- 2.11 CUSEL= 2312.45 

STA- 964. 969. 987. 1000. 1016. 1023. 
PER 0;. .8 22.9 43.1 30.3 2.9 
AREA= 6.6 81.9 84.3 92.0 17.7 
VEL= 3.6 8.7 15.9 10.2 5.1 

DEPTH= 1.4 4.6 6.5 5.8 2.4 

'SECNO 2.206 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
2.206 7.84 2331.74 2331.74 .OO 2334.05 2.31 4.85 .01 2324.20 
098.0 1053.2 1970.0 

.32 
74.8 153.9 136.6 16.9 92.0 32.6 2326.00 

6.84 14.43 4.42 .050 .035 .050 .OOO 2323.90 954.90 
.008442 470. 500. 520. 0 11 0 .OO 64.00 1018.90 

FLW DISTRIBUTION FOR SECNO= 2.21 CUSEL= 2331.74 

STA= 955. 956. 994. 1013. 1019. 
PER Q= . O  34.0 63.6 2.4 
AREA= .3 153.6 136.6 16.9 
VEL= 1.1 6.9 14.4 4.4 

DEPTH- .3 4.0 7.2 2.9 
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FLMX)WAY D E T E R M I N A T I O N  

1 .0  FT TARGET INCREASE 

13 WASH 8: CALAMITY  UASH 

J1 ICHECK I N 0  N l  N V  I D I R  STRT  M E T R I C  H V l N S  0 WSEL F a  

3 2022.42 

J2 NPROF I P L O T  P R F V S  XSECV XSECH FN ALLDC IBW C H N l M  I T R A C E  

2 - 1 - 1  
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CNO DEPTH CWSEL CRIWS WSELK EG a QLOB 

HV HL OLOSS L-BANK ELEV 

bCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

0 

3 4 7 0  ENCROACHMENT STATIONS. 885.0  1055.0  TYPE= 1 TARGET= 170.000 
CONFLUENCE OF WASH 8: CALAMITY UASH 

AN0 HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

UN (HASSAYAMPA RIVER M I L E  50.46)  

UO (HASSAYAMPA RIVER M I L E  50.56)  

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOOOUAY FLOW INSURANCE 

STUDY, MARICOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

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

NOTE: ENCROACHMENTS SET AT STATIONS 8 8 5  AND 1 0 5 5  

BASE0 ON A 4 TO 1 EXPANSION OF F L W  F R W  

DOUNSTREAM FACE OF R.C. CONT. SLAB BRIDGE 

CCHV= .300 CEHV= .500 

'SECNO ,125 

3 3 0 1  HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 9 3 5 . 0  1065.0 TYPE= 1 TARGET= 130.000 

DOWNSTREAM FACE: 4 SPAN R.C. CONT. SLAB BRIDGE 

NOTE: HWY CENTERLINE SECTION WAS USED 



a . 1 2 5  

TO CREATE THE DS AND US FACE SECTION 
4.10 2d26.90 2026.90 2026.90 2028.80 1.90 1.05 .37 2022.80 

3098.0 91.6 2914.8 91.6 20.3 256.9 20.3 .8 .3 2022.80 
.OO 4.52 11.35 4.52 .045 .030 ,045 .OD0 2022.80 958.82 

.007984 100. 100. 100. 0 11 0 .OO 82.36 1041.18 

SPECIAL BRIDGE 

5227 DOUNSTREAM ELEV I S  2026.17 , NOT 2026.90 HYDRAULIC JUMP OCCURS DOUNSTREAH ( I F  LOU FLOU CONTROLS) 

SB XK XKOR COFO RDLEN BUC BUP BAREA SS ELCHU ELCHD 

.90 1.83 2.80 .OO 62.60 4.20 1169.70 2.65 2024.10 2022.80 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, K R A T I O  = 1.47 

CLASS B LOU FLOU 

3420 BRIDGE V.S.= 2027.60 BRIDGE VELOCITY- 10.75 CALCULATED CHANNEL AREA= 237. 

6 EGLUC H3 OWE l R OLW BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

3470 ENCROACHMENT STATIONS= 935.0 1065.0 TYPE= 1 TARGET- 130.000 
UPSTREAM FACE: 4 SPAN R.C. CONT. SLAB BRIDGE 

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

.I35 5.09 2029.19 .OO 2029.19 2030.35 1.16 1.55 .OO 2024.10 
3098.0 123.6 2850.7 123.6 34.4 318.8 34.4 1.3 .4 2024.10 

.OO 3.59 8.94 3.59 .045 ,030 .045 .OD0 2024.10 955.19 
.DO3718 58. 58. 58. 0 0 0 .OO 89.63 1044.81 

3301 HV CHANGED MORE THAN HVINS 
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3470 ENCROACHMENT STATIONS= 940.4 1069.5 TYPE- I TARGET= 129.090 
5.70 2030.30 2028.11 2030.30 2030.81 .50 .26 .20 2025.10 @9iIi 91.6 

2817.0 189.4 38.0 476.0 68.5 2.4 .7 2024.80 
2.41 5.92 2.77 .050 .035 ,050 .OD0 2024.60 940.41 

.OD1984 160. 95. 120. 2 19 0 .OO 129.09 1069.50 



CNO DEPTH CUSEL CRIUS USELK EG @ 0.0. 
HV HL OLOSS L-BANK ELEV 

QCH OR08 ALOB ACH AROB VOL T WA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIOHS- 986.0 1069.0 TYPE= 1 TARGET= 82.950 
,248 4.53 2041.33 2041.33 2041.28 2043.21 1.87 1.90 .41 2036.80 

3098.0 162.0 2817.6 118.4 32.1 246.9 25.0 7.4 1.9 2037.20 
.02 5.05 11.41 4.73 .050 .035 .050 ,000 2036.80 986.01 

.010236 460. 500. 480. 0 15 0 .OO 82.95 1068.96 

*SECNO .335 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS- 948.0 1023.4 TYPE= 1 TARGET= 75.430 
3 3  4.71 2052.91 205.91 2 0 5 .  2054.91 2.00 4.71 .04 2048.50 

098.0 162.4 2845.0 90.5 32.3 241.8 19.1 10.6 2.7 2048.40 
.03 5.03 11.76 4.74 .050 .035 .050 .OOO 2048.20 948.00 

.010145 500. 459. 490. 0 8 0 .OO 75.43 1023.43 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 850.0 1018.2 TYPE- 1 TARGET- 168.240 
.436 4.79 2065.59 2065.59 2065.09 2066.80 1.21 5.05 .08 2060.90 

3098.0 1351.9 1343.4 402.7 273.4 114.1 55.6 14.8 4.1 2060.80 
.05 4.94 11.78 7.24 .05D ,035 .050 .OOO 2060.80 850.00 

.009634 420. 533. 540. 0 8 0 .OO 168.24 1018.24 
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DEPTH CUSEL CRlWS WSELK EG mcN0 OLOB 

HV HL OLOSS L-BANK ELEV 

PCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWlO ENOST 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRlTlCAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 971.6 1050.0 TYPE= 1 TARGET. 78.390 
,537 4.74 2079.64 2079.64 2079.53 2081.59 1.95 5.95 .22 2074.90 

3098.0 214.8 1336.4 1546.7 27.5 94.7 183.7 19.3 5.5 2074.90 

.06 7.82 14.11 8.42 .050 ,035 .050 .OOO 2074.90 971.61 

.013876 520. 533. 500. 0 5 0 . O O  78.39 1050.00 

'SECNO .625 
7185 MIN IMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.3 1058.6 TYPE= 1 TARGET- 111.300 
.625 4.62 2091.22 2091.22 2091.23 2092.81 1.59 6.55 .04 2086.60 

1067.6 1172.9 857.5 142.4 87.8 115.3 23.0 6.6 2086.60 
7.50 13.35 7.44 ,050 .035 ,050 .OOO 2086.60 947.42 
560. 465. 480. 0 5 0 .OO 111.13 1058.55 

*SECNO .708 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 946.5 1042.9 TYPE= 1 TARGET- 

.708 . 2102.91 2102.91 2102.91 2104.70 1.79 

3098.0 1012.4 1519.3 566.2 138.4 112.8 83.0 
.09 7.32 13.47 6.83 .050 ,035 .050 

.010074 440. 438. 440. 0 11 0 

'SECNO .811 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 973.8 1088.8 TYPE= 1 TARGET= 

.811 7.64 2117.14 2117.14 2117.14 2118.81 1.66 

3098.0 199.4 1621.3 1277.3 39.1 121.5 234.2 

.11 5.10 13.35 5.45 .050 ,035 ,050 
.006624 460. 544. 600. 0 11 0 
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DEPTH CUSEL C R l U S  USELK EG * .LOB 

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

bCH QROB ALOB ACH AROB VOL TUA R-BANK E L E V  

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

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

*SECNO ,898 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS-  927.0 1022.0 TYPE= 1 TARGET- 94.980 
,898 5.49 2130.59 2130.59 2130.58 2132.30 1.72 4.04 .02 2125.40 

3098.0 1599.2 1323.7 175.1 211.9 97.7 25.7 34.8 10.1 2126.80 
.12 7.55 13.55 6.80 .050 .035 ,050 .OOO 2125.10 926.97 

.012391 500. 459. 400. 0 19 0 .OO 94.98 1021.95 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 739.4 1018.9 TYPE= 1 TARGET= 279.510 
5.24 2141.14 2141.14 2141.14 2141.99 .85 5.01 .09 2136.30 

098.0 1824.8 859.5 413.7 387.9 e '::: 75.7 61.9 39.8 12.3 2136.10 
4.70 11.35 6.69 .050 .035 .050 .OOO 2135.90 739.42 

.008259 520. 470. 500. 0 10 0 .OO 279.51 1018.93 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 938.2 1036.4 TYPE= 1 TARGET= 98.260 

1.092 4.42 2153.12 2153.12 2153.11 2154.81 1.69 5.29 .25 2148.70 
3098.0 1363.4 1665.4 69.3 186.3 132.6 14.2 45.1 14.6 2148.70 

.15 7.32 12.56 4.87 .050 .035 .050 .OOO 2148.70 938.16 
.012065 540. 528. 530. 0 15 0 .OO 98.26 1036.42 

3301 HV CHANGED MORE THAN H V I N S  
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ECNO DEPTH CWSEL CRlVS VSELK EG HV HL OLOSS L-BANK ELEV 
'OCH a ~ o a  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 TOPUID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.5 1024.7 TYPE= 1 TARGET- 48.290 
1.187 6.94 2171.84 2171.84 2171.80 2174.64 2.80 5.33 .33 2164.90 

3098.0 49.5 2115.4 933.0 12.4 138.8 f10.2 48.4 15.5 2164.90 
.16 3.99 15.24 8.47 .050 .035 .050 .OOO 2164.90 976.45 

.009731 500. 500. 460. 0 14 0 .OO 48.29 1024.74 

*SECNO 1.281 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 960.9 1021.0 TYPE; 1 TARGET= 60.140 
1.281 5.02 2180.12 2180.12 2180.10 2182.44 2.32 5.78 .05 2175.10 

3098.0 1597.9 1400.5 99.6 160.9 95.3 17.6 51.5 16.1 2175.10 
.18 9.93 14.70 5.65 .050 .035 ,050 .OOO 2175.10 960.87 

.013952 510. 496. 500. 0 15 0 .OD 60.14 1021.01 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 884.9 1033.2 TYPE= 1 TARGET= 148.260 

1.376 4.95 2189.55 2189.55 2189.55 2190.90 1.36 6.18 .10 2184.80 
3098.0 1128.2 1170.0 799.7 190.9 92.4 108.2 55.4 17.3 2184.60 

.19 5.91 12.66 7.39 .050 .035 .050 .OOO 2184.60 884.93 
,010797 520. 500. 480. 0 5 0 .OO 148.25 1033.18 
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'SECNO 1.456 
7185 MIN IMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.3 1030.8 TYPE= 1 TARGET= 83.440 
1.456 4.29 2199.99 2199.99 2199.97 2201.84 1.85 4.99 .15 2195.78 

3098.0 968.5 1634.2 495.2 121.6 126.6 59.3 58.7 18.4 2195.97 
.20 7.96 12.91 8.35 .050 .035 ,050 .OOO 2195.70 947.31 

.013549 400. 422. 420. 0 11 0 .OO 83.44 1030.75 



CNO OEPTH CUSEL CRlUS USELK EC 

QLOB 
HV HL OLOSS L-BANK ELEV 

OCH OR08 ALOE ACH AROB VOL T UA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCONT CORAR TOPUIO ENOST 

'SECNO 1.554 

3301 HV CHANGEO MORE THAN HVlNS 

7185 MIN IMUM SPECIFIC ENERGY 
3720 CRlTlCAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 851.3 1095.0 TYPE= 1 TARGET. 243.690 
1.554 2.69 2209.59 2209.59 2209.60 2210.50 .91 8.55 .09 2207.60 

3098.0 2035.5 613.6 448.9 273.4 63.2 94.7 63.1 20.4 2207.60 
.22 7.44 9.71 4.74 ,050 ,035 .050 .OOO 2206.90 851.34 

.020206 520. 517. 540. 0 14 0 .OO 243.63 1094.97 

*SECNO 1.649 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 849.8 1045.3 TYPE- 1 TARGET- 195.460 
1.649 3.11 2221.81 2221.81 2221.80 2222.82 1.01 10.91 .03 2219.30 
098.0 1979.5 662.7 455.8 286.7 @ .24 

56.9 72.6 68.6 23.1 2218.90 
6.91 11.64 6.28 .050 ,035 '050 .OOO 2218.70 849.82 

,018665 600. 500. 480. 0 6 0 .OO 195.46 1045.28 

"SECNO 1.744 
7185 nlNluun SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 887.1 1156.4 TYPE= 1 TARGET= 269.230 
1.744 2.92 2233.22 2233.22 2233.22 2234.08 .86 8.70 .02 2230.60 

3098.0 864.7 891.0 1342.3 168.4 89.1 200.5 73.8 25.9 2230.60 
.26 5.13 10.00 6.69 .050 .035 .050 .OOO 2230.30 887.14 

.015376 500. 500. 550. 0 11 0 .OO 269.21 1156.35 

'SECNO 1 .838 

3301 HV CHANGEO MORE THAN HVlNS 
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7185 MlNlMUM SPEClFlC ENERGY 
3720 CRITICAL OEPTH ASSUMED 



ECNO DEPTH CVSEL CRIWS VSELK EG 
QLOB 

HV HL OLOSS L-BANK ELEV 
bCH OROB ALOB ACH AROB VOL T VA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS= 927.3 1034.0 TYPE- 1 TARGET- 106.780 
1.838 3.95 2245.75 2245.75 2245.74 2247.28 1.54 7.76 .20 2241.96 

3098.0 1564.2 1019.4 514.4 195.4 77.5 67.4 78.3 28.1 2242.08 

.28 8.00 13.15 7.63 .050 .035 ,050 .OOO 2241.80 927.25 

.a15753 500. 496. 500. 0 11 0 .OO 106.78 1034.03 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 986.3 1013.2 TYPE= 1 TARGET= 26.880 
1.933 9.51 2263.01 2263.01 2263.00 2267.36 4.36 5.53 .85 2253.60 

3098.0 68.7 2919.1 110.2 17.6 169.4 23.7 81.5 28.8 2253.80 

.28 3.91 17.23 4.64 .050 .035 .050 .OOO 2253.50 986.27 

7185 MINIMUM SPEC~FIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 992.0 1018.3 TYPE. 1 TARGET; 26.400 
2.016 19.14 2283.54 2283.54 2283.58 2287.58 4.04 5.50 .03 2272.65 

3098.0 64.0 1292.7 1741.2 14.6 67.9 125.2 83.6 29.1 2267.40 

.29 4.38 19.03 13.91 .050 .035 ,050 .OOO 2264.40 992.04 
.021139 460. 438. 440. 0 17 0 .OD 26.28 1018.32 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 964.2 1023.3 TYPE= 1 TARGET- 59.120 
2.111 6.66 2312.46 2312.46 2312.45 2314.84 2.38 7.71 .17 2306.10 

3098.0 733.2 1335.7 1029.0 88.8 84.5 110.0 86.5 29.6 2305.80 

.30 8.25 15.81 9.35 .050 ,035 ,050 .OOO 2305.80 964.17 
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CNO DEPTH CUSEL CRlUS USELK EG 
.LOB 

HV HL OLOSS L-BANK ELEV 

PCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUiD ENDST 

*SECNO 2.206 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 954.9 1018.9 TYPE= 1 TARGET= 64.000 

2.206 7.85 2331.75 2331.75 2331.74 2334.05 2.30 4.83 .01 2324.20 

3098.0 1053.8 1969.3 74.9 154.1 136.7 17.0 89.8 30.3 2326.00 
.32 6.84 14.41 4.41 .050 .035 .050 .OOO 2323.90 954.90 

.008416 470. 500. 520. 0 11 0 .OO 64.00 1018.90 
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T H I S  RUN EXECUTED 30APR92 1 1 : 5 3 : 0 3  
.................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; M a y  l W l  
...................................... 

NOTE- ASTERISK (') AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

UASH 6 :  CALAMITY UASH 

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

SECNO XLCH ELTRO ELLC ELMIN 0 CUSEL CRlWS EG lO*KS VCH AREA .01K 



SECNO XLCH ELTRD E L L C  E L M I N  0 CUSEL C R l U S  E C  10'KS VCH 

,898 459.00 .OO .OO 2125.10 3098.00 2130.58 2130.58 2132.30 124.35 13.57 

'AGE 30 

AREA .01K 



SECNO 0 CUSEL DIFUSP DlFUSX OIFKUS TOPUlO XLCH 
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SECNO a CUSEL DIFUSP DlFUSX DIFKUS TOPUID XLCH 

1.376 3098.00 2189.55 .OO 9.45 .OO 148.27 500.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .125 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

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

CAUTION SECNO= , 1 2 5  PROFILE- 2 CRITICAL DEPTH ASSUMED 

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

CAUTION SECNO- .135 PROFILE= 1 HYDRAULIC JUMP D.S. 

WARNING SECNO= , 1 3 5  PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO. . I 3 5  PROFILE- 2 HYDRAULIC JUMP D.S. 

UARNING SECNO= ,135 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= . 2 4 8  PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .248 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .248 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO* .248 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .335 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .335 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .335 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; .335 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

ION SECNO- .436 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

ON SECNO= .A36 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

ION SECNO- 0 .436  PROFILE. 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .436 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .537 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .537 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- . 5 3 7  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 5 3 7  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .625 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNOs .625 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .625 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .625 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .708 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= . 7 0 8  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .708 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= , 7 0 8  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .811 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .811 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= ,811 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .811 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= ,898 PROFILE. 1 CRITICAL DEPTH ASSUMED 

N SECNO= . 8 9 8  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

ON SECNO= 0 .898 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .898 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .992 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
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N SECNO: .W2 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

ON SECNO= e .w:! PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNOz .W2 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNOz 1.092 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.092 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.092 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 1.092 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; 1.187 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNOZ 1.187 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.187 PROFILE= 2 CRITICAL DEPTH ASSUHED 

CAUTION SECNO= 1.187 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOs 1.281 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO; 1.281 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1.281 PROFILE= 2 CRITICAL OEPTH ASSUMED 

CAUTION SECNO; 1.281 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1.376 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO; 1.376 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.376 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO; 1.376 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; 1.456 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

1.456 PROFILE- 1 MlNlMUM S P E C I F I C  ENERGY 

N SECNO: 1.456 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.456 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= 1.554 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.554 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOz 1.649 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.649 PROFILE. 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1.649 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO: 1.649 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; 1.744 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 1.744 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; 1.744 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 1.744 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; 1.838 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO: 1.838 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; 1 .838 PROFILE. 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 1.838 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.933 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNOs 1.933 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOm 1.933 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO. 1.933 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

N SECNO= 2.016 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 2.016 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
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N SECNO= 2 .016  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

N SECNO; 2 .016  PROFILE. 2 MlNlMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.111 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 2.111 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.111 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOz 2.111 PROFILE- 2 MlN lMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2.206 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 2 . 2 0 6  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 2 .206  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 2 .206  PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 
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FLOODWAY DATA, WASH B: CALAMITY WASH 

PROFILE NO. 2 

. . - - - - - FLCWWAY - - - - - - -  WATER SURFACE ELEVATION 

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

AREA VELOCITY F L W W A Y  FLWDWAY 
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WASH B: CALAMITY WASH 
Cross.-section . 106 

2 0 4 5 ~  
-.'050 ... - - .035 --ec :050- 

2015- s r . . t . . 7 r ~ , n r , ~ . . - 3 ~ 3 . . r ~ s , , , ~ , , 7 7 ~ , . . 1  

800 850 900 950 1000 1050 1100 1150 1200 

Distance 



WASH B: CALAMITY WASH 
Cross.-section . 125 

2 0 2 0 1 . ~ . ~ 1 ~ ~ ~ . 1 ~ ~ . ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
400 600 800 1000 1200 1400 1600 1800 2000 

D i s t a n c e  



W A S H  6: C A L A M I T Y  W A S H  
C r o s s - s e c t i o n  . 135 

D i s t a n c e  



WASH B: C A L A M I T Y  WASH 
Cross.-section . 153 

2050 - 

2045- 

2040- 

C 
0 
-rl 

.v 
2035- 

> 
at 
rl 

w 

2030 - 

2025-  

500 

c . 0 50. - - 3.035-. 0 5 0 A  

2 0 2 0 1 ~ . ~ . 1 ~ . ~ ~ 1 ~ . . 9 1 . ~ ~ . 1 9 ~ . . I . . . . I . ~ ~ ~ I ~ ~ ~ ~ I  

600 700 800 900 1000 1100 1200 1300 

D i s t a n c e  



WASH B: CALAMITY WASH 
Cross.-section .248 

D i s t a n c e  



WASH B: CALAMITY WASH 
Cross.-section . 3 3 5  

I Distance 



W A S H  B: C A L A M I T Y  W A S H  
Cross-section .436 

D i s t a n c e  



W A S H  B: C A L A M I T Y  W A S H  
Cross-section . 537 
, 0 5 0  3 

0 0 

D i s t a n c e  



W A S H  6 :  C A L A M I T Y  W A S H  
Cross-section .625 



D i s t a n c e  

WASH B: CALAMITY WASH 
C r o s s . - s e c t  ion .708 

2125- 

2120- 

2115- 

a . 0 5 0 -  ' 
LD -. 050 - 
m 
0 



W A S H  B: C A L A M I T Y  W A S H  
C r o s s - - s e c t i o n  .811 

4 0 5 0 ~ .  035*= , 0 5 0  3 



D i s t a n c e  



W A S H  B: C A L A M I T Y  W A S H  
Cross.-section .992 

c ,050 
LD ' 4 0 5 -  
m 

2135!  - .  , - - .  . , .  9 . 9 , , , , , , , , , , , , , , , l , , , , , , , , , l  

650 700 750 800 850 900 950 1000 1050 

D i s t a n c e  



W A S H  6: C A L A M I T Y  W A S H  
C r o s s - s e c t i o n  1 . 0 9 2  

D i s t a n c e  



W A S H  B: C A L A M I T Y  W A S H  
Cross-section 1 . 1 8 7  

22201--.  050-. 0 3 5 ~ 3  . 0 5 0  3 

D i s t a n c e  



D i s t a n c e  

W A S H  6 :  C A L A M I T Y  W A S H  
C r o s s ~ s e c t i o n  1 . 2 8 1  

2230-  

2220 - 

-. 050 -'. 035-. 050- 



WASH B: CALAMITY WASH 
Cross-sect ion 1.376 

22101 -. 050- '-=. 050-' Ln 
m 

2180 I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I - ~ ~ ~ I ~ ~ ~ ~ I ' ~ ' ~ I ~ ' ~ ~ ~  

850 900 950 1000 1050 1100 1150 1200 1250 

D i s t a n c e  



W A S H  B: C A L A M I T Y  W A S H  
C r o s s - s e c t i o n  1 . 4 5 6  

22251 -. 050 - -.. - - 035-. 050- 

1 Distance 



W A S H  B: C A L A M I T Y  W A S H  
Cross-sect i o n  1 . 5 5 4  

2235- 

2230- 

2225- 

C 
0 
-d 

c, 
2220-  

> 
(U 

r-l 

W 

2215- 

2210- 

2205 
800 

.050 - 0 3 5  = 050- 

1 . 1 1 . 1 1 1 1 . 1 1 1 . . 1 1 . 3 1 1 1 1 1 . 1 . 1 1 1 1 1 . 1 . 1  

850 900 950 1000 1050 1100 1150 1200 

D i s t a n c e  



WASH 6 :  C A L A M I T Y  WASH 
Cross-sect ion 1 . 6 4 9  

22301- ,050 > LD 
- .050-  

m 
0 

2218 I , - ~ ~ I - ~ . . I , ~ ~ ~ I . . " I . ~ . ~ I " " I " " ~  

800 850 900 950 1000 1050 1100 1150 1200 

D i s t a n c e  



WASH 5: CALAMITY WASH 
Cross~section 1.744 

D i s t a n c e  



WASH B: CALAMITY WASH 
Cross-section 1.838 

2 3 0 0 ~  + 
050-. 035-. 050- 

920 940 960 980 1000 1020 1040 1060 1080 

D i s t a n c e  



D i s t a n c e  

WASH B: CALAMITY WASH 
C r o s s - s e c t  ion 1.933 

2280 - 

2275- 

2270- 

405-. 035 -- - - 050- 



WASH B: CALAMITY WASH 
Cross~section 2.016 

22901 -. 050 ---+-Q: 035- .050 

D i s t a n c e  



WASH B: CALAMITY WASH 
Cross-section 2 . 1 1 1  

""1 -. 050-----03-. 050- 

940 960 980 1000 1020 1040 1060 1080 1100 

Distance 



W A S H  B: C A L A M I T Y  W A S H  
C r o s s - s e c t i o n  2 . 2 0 6  

23501 -. 050 - 3 . 0 3 5  -. 0'5Op - 

2320 I . . . m ~ 9 . . . ~ - ' ' s ~ . ' ' . ~ . ' . . ~ , ~ , , ~  I 

920 940 960 980 1000 1020 1040 1060 1080 

D i s t a n c e  



STREAM BED 

CROSS SECTION 

........ ~.. . ...~ ~ 

.506 .906 1.306 1.706 2.106 2.506 

STREAM DISTANCE IN MILES ABOVE HASSAYAMPA RIVER t 
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6 #2 

I FEDEWL EMERGENCY MANAGEMENT AGENCY 0 M B BurdenNo 3067.0148 
HYDROLOGIC ANALYSIS FORM frp,rFs July 31. 1994 I 

ublic reporting bu'rdcn for th i s  rorm is estiniated to average  3.67 hours per response. Thc burden es t ima te  inc ludes  the 
me Tor re\-iewing instructions,  searching exist ing da la  sources, gathering und maintaining t h e  needed d a t a ,  a n d  

completing a n d  reviewing t h e  form. Send comments  regarding the accuracy of the burden es t imate  a n d  a n y  suggest ions  
lor reducing th i s  burden,  to: Information Collections Management,  Federal Emergency Management  Agency, 500 C 
S t ree t ,  S.W., Washington,  DC 20472; and to ihe Ofice O F  Management and l3udget, Paperwork Reduction Project  (3067- 

- - \ 
! .? 1 C . " i ' -  

Flooding Source: :& / id C , c:~ 2.. .. J *<. . : P, 
, : t  , - 

( O w  [urn, /ureo~h/I&ng source) 

project  NameIIdenti l ier:  W I C ~ ~ ~ ~ Z U ~  A-D MS FCO 89- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

Approximale sLudy s t r e a m  (Zone A) 
iletailed study s t r e a m  (briefly explain methodology) 

I 
2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I No existing analys is  
IJ Improved da ta  (see dola revision on page 3 )  

Changed physical conditions ofwatershed (explain) I 
Alternative methodology(jus1ify why [he revised model is beffer lhan modrl used in [he effeclive F'IS) I 

0 Evaluation of proposed conditions (CLOMRs only) (explain) I 

I I r a  computer prograrnlmodel w a s  used in revising the  hydrologic analysis, please provide a diskelle wi th  the  i n p u t  
files lor ihe  lo- ,  50.. 100 - a n d  500-year recurrence intervals. I 
Only t h e  100-year recurrence interval  nerd  be included for SFHAs designated as Zone A. I 

3.APPROVAL OF ANALYSIS 
~ ~ -- ~~ - - 

E%l Approval of hydrologic analysis,  including the result ing peak dischar e value (s) has been provided by t h e  
appropriate local, s t a t e ,  or  Federal  Agency. (i.e., F /BOA C'n f k ~  f 0 I n \+,ii+ & Y ~ ~ A ~ , C $ G  C>s&4-ly 1 

) 
Attach evidencc ofapproval .  
Approval o f the  hydrologic analys is  is not required by any local, Slate, or  Federal Agency. 

F I M A  Form 81.89B.AUG 93 Hydrologi~Analysir Form Form 3 Page 1 of 7 



I 1.RfVIEWOF RESULTS 

Stream: WAS,+ d! B l u  T a f i k ~  AS 4 

I Note: When revised discharges are not significantly different than FISdischarges,  FEMA may require a 
codidence limits analysison a t tachment  D a t  a later date  lo cornplele the review. I 

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a 
revision. Therefore, transition lo the unrevised portion is important Lo maintain the conlinuily of the study. N F I P  
regulalions stipulate that such a transition m u s t  be assured. What is the transition from the proposed discharges to the  
erect ive  discharges? I'lease explain how the transition was made (allaclr s e p a r a k  sheel ifrrecesscry) 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is the new hydrologic analysis being developed solely lo revise the flow values p r c s e n ~ e d  in the FIS(i.r. no chunged 

hydraulic rondi~ions)?  a Yes @ No 

I Ifyes.does the 100-year water surface elevation changeby 1.0 foolor more? Yes 0 S o  

FEMA does not normally revise NFIP maps solely due Lo insignificant flow changes where changes in 100-year water  
surface elevatiun a re  less than 1.0 fool. 

Hydrologi< Analyrir Form fonm3 Page 2 01 7 I 





FIS: Revised: 

...... . . . . . . . . . . . . . . . . . . .  1. Number ofyears  o fda ta  .... 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Syslemalic 

Historical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Homogeneous data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes . No 0 Yes No 

3. Dataadjustmenls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Yes 0 No a y e s  O N o  

4. Number ofhighout l iers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l a w  oulliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Generalized skew 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6. Station skew 

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

8. Probability distribution used Gustify 

if log-Pearson 111 was  not used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equalions lo ungaged siLes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  y e s  0 NU 

Iryes,  specify method 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Expected probabilily* y e s  NO 

11,Comparison ofresulLs with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Yes 0 No 

If yes, describe comparison 

'FEMA does not accepl expected probability analyses for the purpose of reflecling flwd hazard information in a 
FIS. 

If any d a t a  is  not available, indicate by NIA. 

ATTACHMENT A: STATISTICAL ANALYSIS Of GAGE RECORDS 

Gaging Station: h!P 
Gdge 1,acalion (lati tude and longitude): 

Anach analysis including plot of flood frequency curve. 

I 

1 
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ATTACHMENTC: PREOPITATIOWRUNOFFMODEL 

FIS: Revised - 
1. Methodor model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C .  - F  

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yE &, ,?. D 
Date: ;. . . . . . . . . . . . . . . . . . . . . . . . . .  .... ...  .. . . . . . . . . .  b t  Au4 ~6 

2. Sourceof rainfall depth: . . . . . . . . . . . . . . . . . . . . .  .... ... . . .  NOA4 Ah& 2 
3. Source ofrainfall distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sa 'TYPE 

4. Rainrall duration: ....................................... 2.I b u k s  
5 .  Areal adjustment to precipitation (8): ..................... rv'vs hYdZ0 - 40 

. . . . . . . . . . . . . . . . . . . . . . . .  6. Hydrograph development method: $ - ~ R C L P  H 
7. Loss rate  method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 6 ~ ~ ~ d . r -   AM^ 

........................... Source of soils information: 
Source of land use inlormation 

ScS 
To>,, ~//CLE,A!&JC-~ . . . . . . . . . . . . . . . . . . . . . . . .  

8. Channel routing method: . . . . . . . . . . . . . . . . . . . . .  ... .... .... ,%PI~AL D E ~  
9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No IJ Yes No 

10. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No U Y c s  No 

Ityes, explain how baseflow wasdetermined: 

11. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No q Yes @ NO 

12. Modelcalibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No @ Y e s  O N o  

1Tyes.explain how calibration was performed c o r n  P . L + F ~  d lkLirSnr *YE% bf i '>atrr(  

J I>A.YC~ALGT vs D ~ l d a c - F  AREA - C U V V ~ S  a:ti 

p , n  C/ploa~c 13 rP 
1 

p ~ m A  b y  i h r .  F I ~ J  G r i i r o  1 Dii/r lA O/ i%i,;{fi 4 COU i.iqy 

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Ycs NO 
Ifyes, explain why 

NOTE: FEMA policy is to base floodingon existingcondilions. 
lrdata 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 Analysis form Form 3 Page 6 01 7 



ATTACHMENT D: CONFIDENCE LIMITS EVALUAnON 

- A-40 r\ 1 -  
ream: FLOK/ ~ ? C C C O P - ~ \  

I Select one location for Conlidence Limits Evaluation (describe localion): 

I Discharges for selected location: 

Exceedance Probability F I S  Kevised 

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

2% (50-year) . . . . . . . . . . . . . . . . . . .  c fs 

1% (100-year) . . . . . . . . . . . . . . . . . . . c fs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  C ~ S  

c fs 

cfs 

cfs 

cfs 

1% (100-year) Flood Confidence lnlervals 

90% Confidence Interval: 5% limit cfs 

95% limit  c fs 

50% Conlidence Inkrval :  25% limit cfs 

75% limit cfs 

l r t h e  value o r the  100-year frequency floodin Lhe 
F I S  is  beyond the  50% confidence inlerval bu t  
within the 90% confidence interval,  does the 100-year 
wa te r  surface elevationchange by 1.0 foot or more? 0 Yes 0 No 

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

@ t t ach  Confidence Limits Analysis. 

Hydlologi( A n d l y l l l  Form Form 3 Page 7 01 7 



llic reporting burden Tor th i s  form is es t imated Lo average 2.25 hours per response. The  hurdcn es t imate  includes tho 
for reviewing i'nstruclions, searching exis t ing  d a t a  sources,  ga ther ing and maintaining t h c  nceded d a t a ,  and 
lc t ing  and reviewing t h e  form. Send comments  regarding the  accuracy o l t h e  burden es t imate  and any suggestions 

r reducing th i s  burden, Lo: Information Colleclions h4anagemenl. Federal Emergency hlanagcmenl  Agency, 500 C 
Lrect, S.W.,  Washington,  1)(: 20472; and lo t h e  O f i c e  o fManagement  and Budget, Paperwork Reduction Projec l (306i-  

VloodingSource: 
(L),rofurnt for e ~ ~ h / l o o d i n g s o u r c r l  

Projccl  Namendenlifier: /A ) IC IC~~  bum bd/.is f c o  @"/79 
I .  REACH TO B E  REVISED 

I)ownstrearn !inlit: S k 1 7 d -  
Ups t rcam limit:  % c+ot,A -936 

2. EFFECTIVE FIS 

0 Nots tud ied  

,@Studied by approximate methods 

1)ownstream limit  ofs tudy &sr~ M r x a c ,  RI Je, 

Upstream l imi to l s tudy  ~ C ( V U I " :  &U~.~J*  LLA 

(J Studied by detailed methods 

Downslrcam l imi to f s tudy  

Upst ream l imi lo f s tudy  

(J ~ l o o d w a ~  delineated 

Downstream limit  of Floodway 

Upst ream limilofFloodway 

3. HYDRAULIC ANALYSIS 

Why is t h c  hydraulic analysis d ine ren t  from t h a t  uscd Lo develop the FIRM. (Check all /hat apply) 

No t  studied in FIS 

@ Improved hydrologiedala/analysis. Explain: iGyd M /OG I A.0 i . - r ~ / ~  2 r ~ ( ~ . d  &fP.T 
~ - k z . , d ~ r d i & d  by f i  < ( ] ~ f i +m(  f af 
a '  Co-cn-Cy 

Improved hydraulic analysis. Explain: 

0 Flood control s t ructure .  Explain: 

0 Other .  Explain: 

f L M A  Form 81-89C. AUG 93 Fivetine HyCrauli~ Analy l l r  Form Form4 Page 1 of 6 
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3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Modek Submitted 

Pull input and oulpul l ist ings along with files on diskellc(ifauoi[cble) for each u f t h e  models listed below and 
summary  orthe source of i n p u t  parameters  used in the models must be provided. T h c  summary  must include a 
c o m ~ l e t e  descfiption o f a n y  changes made  from model to model (e.g. duplicofeeffectiue model iocorreckdeffec~iue  
model). Only the Duplicate Effective a n d  t h e  Revised o r  Post-Project Conditions models must  be submitted.  See 
instructions for directions on when o the r  models may be required. Only t h e  100-year flood profile is required for 
S F l l  As with a 7 .ne  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  not be added to the  revised FIRM. 

0 Duplicale Effective Model Natura l  Floodwav 

Copies ofthe hydraulic ana lys i s  used in t h e  effective FIS, referred to as t h e  
effective models ( lo- ,  50-, loo- ,  a n d  500-year rnulli-profile runs a n d  the 
floodway run) must be obtained a n d  Lhen reproduced on t h e  requestor's 
equipment Lo produce t h e  duplicate elTective model. This is required to 
assure  t h a t  the emective model input d a t a  h a s  been transferred correctly to 
the  requesbr 's  equipment  a n d  to a s s u r e  t h a t  the  revised da le  will be 
in tegra ted  inlo t h e  e r e c t i v e  da ta  to provide  a cont inuous  FIS model  
ups t ream and downstream o r t h e  revised reach.  

0 Corrected Elfeelive Model Na tu ra l  Floodway 

T h e  correckd eNective model is the  model tha t  corrects a n y  errors t h a t  
occur in theduplicate effective model, a d d s  a n y  additional cross sections to 
the  dupl icak cfrective model, or incorporates more detailed topographic 
information than tha t  used in the current ly  elTeclive model. The corrected 
e rec t ive  modcl must  reflect  any m a n - m a d e  physical changes since t h e  
da te  of the effective model. An e r r o r  could be a technical error in t h e  
modeling procedures, or  a n y  construction in the floodplain that  occurred 
prior to lhe  dale of ihe e r e c t i v e  model b u t  was no1 incorporated inlo t h e  
elTeclivc modcl. 

Na tu ra l  Floodway 
Existingor I'rc-Project Conditions Model 0 

T h e  duplicdlc effective o r  corrected modcl  i s  modified Lo produce ~ h c  
exist ine or  pre.~roicet  conditions model to reflect any modilications  hat 
have occurred within the  floodplain s ince  the  dale  o f the  erective model b u t  
prior to Lhe c o n s t ~ c t i o n  of the  project for which t h e  revision is b e i n g  
requested. If nu modification has occurred since the date or  the c N c ~ t i v e  
model, then this modal would be identical to the  corrected effective o r  
duolieate eflective model. 

lkvisedor  Post-I'roject Conditions Model Na tu ra l  Floodway 

T h e  exist ine or pre-proiect condit ions model for  duplicale effective ur 
0 

correcled rflertiue model, as appropriate) i s  revised lo reflect revised or  post- 
project conditions. This  model must incorporate any physical changes lo 
the  floodplain since t h e  e r e c t i v e  modcl was  produced a s  well a s  the efrecls 
of the  project. When t h e  request  is Tor proposed project this model should 
reflect proposed conditions. 

H &. Please a t t a c h  a s h e e t  d e s c r i b i n g  a l l  o t h e r  models o r  Natural  Floodway 
calculalions submitted.  E 
//ed 143de / 

eP 

c = d  B4f&dijc f l ~ d c l )  ( p r q 9  4... 

I 
Rlvcrine HydrauDc.Analyw, rorm toom 4 Page 2 ol 6 



4. MODEL PARAMETERS (horn modelored to rcvire 100-year water surface ekvalion) 

I I 
Discharges: Upstream Limit Downstream Limit 

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

I Attach diagram showing changes in 100-year discharge I 
S I Explain how t h e  s t a r t i  waler  surface elevations were determined -a 2 ' A ) & ~ J  

, c ( ~ & R c ~  e a @!e$er C G ; w  VI'P. ;.tQ,9e- Prcg 
M& &cl 

3. Give rangc of friction loss coelficienls (Manning's "N3 Channel . . . . . . . .  .030 

. . . . . .  Overbanks ,045 
I f  friction loss coef ic ienls  a r e  different anywhere along the revised reach from those used to develop the  F'lI1M. 
give location, value used in the effective FIS, and revised values and a n  explanation as Lo how the  revised valucs 
were  dctermincd. 

I 4. 1)escribe how the  cross seclion geometry d a b  were  determined i e  K . ,  field suroeg, lopogrnphic mop, 1a1:en from 
prruious sludy) and list cross sections tha t  were added. 

f o t m d  Page 3 0 9 6  



4. MODEL PARAMLTLRS (cmt'd) 

5 .  Explain how reach lengths for channel a n d  overbanks were determined: 
/- A / r /e,?~-ks r e  ~ , Q L I G ( A T C ' : ~  -C;-D,.V T / o ~ k l e / q , ;  

w o r k  /v'\ u q ,  
I 

S.RLSULTS(from modelusedm revise 100-yearwater surface elevatioru) - 
1. Do the resulls indicate: 

. . . . . . . . . . . . . . . . . .  a. Water surface elevations higher than end points of cross sections? Yes a NO 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 69 No 

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

d. Other unique si tuations .............. . . . . . . .  ?...... . . . . . . . . . . . . . . . . . . . . . .  Yes $I No 
( r ~  yes, Spec, a PDlb lea e p r ~  1 k c ~ d )  

Ifycs toany of thc abovc, ~LLachan cxplanalion t h a t  discusses the si tuation and how it is prcscnlcd on the 
profiles, tables, and maps. 

. . . . . . .  2. What  is the maximum change in energy gradient  between cioss-sectians? (5: 39 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 359  

. . . . . . . . . . . . . . . . . . . .  3. \Vhal is b e  d i s ~ a n c e  between the cross-sections in 2 above? A3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 0, 3.59 

. . . . . . . . . . . . . . . . . . . . . . . .  4. What  is the maximum d i s k n c c  bctwcen cross-sections? 5 3 3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location d, 847 

5. Floodway determination 

. . . . . . . . .  a.Whal is Lhe maximum surcharge allowed by t h e  communily or State? / foot 

.................. b. What  is the maximum surcharge Tor t h e  revised conditions? 0 root 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location - 
c. What  is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fps 

y i o n  .......................................................... Z ?& 
Explain:  

d. Arc there any ncgeativc surcharge va luesa t  a n y  cross-section Yes @ No 

If yes, the floodway may need lo widen.. I f  i t  is no1 widened, please explain and indicotc the  maximum ncgative 
surcharge. 

Rircrine Hydraulic Andlysly Form form 4 Page 4 at 6 



5. RESULTS (Conf'd) . * 

b 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Is the discharge value used to de te rmine  t h e  floodway anywhere d inerent  from t h a t  used to de te rmine  t h e  
natura l  100-year flood elevations? 0 Yes NO 

I If Yes, explain:  I 

. . . . . . . . . . . . . . . . . . . . . .  I 7. Do 100-year water surface elevations increase aL a n y  location? 0 y e s  NO I 
!ryes, please at tach a l ist  of the  locations where Lhe increases occur, s l a t e  whether  or  not the  increases a r e  located 
on the requestor's properly, and provide a n  explanation o f the  reason for the increases. 

1 Please a t tach a completed comparison table  enli t led:  W a t e r  Surface Elevation Check (See page 6) 1 
I 

6. REVISED FIRMIFBFM AND FLOOD PROFILES 

I 1 
A. The  revised water  surface elevations l ie into those computed by Lhe effective F IS  Model ( l o - ,  50- ,  loo-, and500-  

y a r ) ,  downstream of the  project a t  cross-section f l A  within f ee tand  upst ream o l t h e  

project a t  cross section within feel. 

I .  The  revised floodway elevations t ic  into those computed by t h e  erec t ive  FIS model, dowstream o l t h e  projecl  a l  

cross section AH within reel  and upstream o f t h e  project a t  cross section 

within /ifA feet. 

C. Attach profiles, a t  the  sdme vertical and horizontal scale a s  the profilcs in the effective FIS report ,  showing 
s t r eam bed a n d  p r o f i l c s o f ~ l l  floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top.of.road data) ,  culvcrls ,  tributaries, corporate l imils,  and study limils. I f channe l  
distance h a s  changed, the  sldtioning should be revised lor al l  profile sheets. 

Attach a Floodway I ) a b  Table showing data  for each cross seclion listed in the  published F l d w a y  1)aLa'riible in 
thc  I.'IS report. 

I 1'rr)cccd to Ilivcrir)c/Coastal Mapping Form I 
Riverine Hydraulic dndfyllr Form Form 4 Page 5 01 6 



I t.lO0.ycar (natural) wale, Surla<e Elcvalion 
I-En<roa<hment (floodway) Water Surface rbva110~ 3.S~rthsrpeValu. 

Indtrcle all c ross  rc~tlollr in Itbe n,udclt b.twaen 11.-In polnll. Any lnla#polaled vslu.r shovld b. indlca1.d In par.nthe5.n. A 

s h e e t /  of / b0'6 



a! WAY DATA, WASH C: BLUE TANK WASH 

PROFILE NO. 2 

. - - - - - - FLOCOWAY - - - - - - -  WATER SURFACE E L E V A T I W  

STATION WIDTH S E C T l W  MEAN WITH Y l T H W T  DIFFERENCE 

AREA VELOCITY FLOCOWAY FLOCOWAY 

PAGE 1 7  



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l.C 

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



2. What is the soorcc and dnlc o r lhc  updutcd l o ~ g r o p h i c  inlormution (rrarnplt?: yhnpiiolo mo,>s, Jdu 1385 field 
saiury,  Mq* 19'79, h ~ c h p m f i l e s ,  June 1987. dr,i? Phot.s : Je n. 1.9, . Od ,490 cW$ ~4~ I?F+l 

RIVERINUCOASTAL MAPPING FORM 

, Flooding Source: 

P r o i e a  ~arneildentifier:-&/~kt:t3 b u r c ~  AbMS FCD 89-77 

3. W h a l  is Lhe sculc and contour i n k r v a l  o f lhc  ruliuwing workrnups? 
a. ~ ~ l f e t i v c  PIS ur,knowrl re4~o u n k n o ~ q  Contour i n h r v v l  
b. Revision Rcquest I"=. 200 I scule, 4 &r C o n b u r  inkrvu l  

1. MAPPlHd CHANGES - - 
I .  ,\ wpographic work rnapolsuitabio ~ c a l o ,  contour inlcrual, and plnnimetrIcdcIinilian munt bc s u b r n i ~ ~ c d  showing 

(indiculr NIA when no1 applicable): 
lncluded 

A. Revived xpproximsle 100-year floodplain boundaries (Zone A) . . . . . . . . . . . .  C] Yes No NIA 
U. Rcvired dulpiled 100. und 500-year floodplain bounderies ................ g Yes O N o  NIA 
C. Rcvisod 100.ycar floodwsy boundaries ................................. a Yes 0 No 0 S I A  
U. Location and al ignment  ofall  cross sections used in the revised 

hydraulic madel w i th  o~ationingcontrol indicakd ....................... Ycr No U YIA 
.......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E. St ream ulignmenLs, road anddum alignmcnls IX) YCY No NIA 
b'. Currcn l  cornmunily boundaries Yes No N/A 
C. Efrcctivc 100-and 500-year floadplaln and 100-year floodway 

bound;~rios lrom rhc FIRMflRFM rcduccd or enlarged to the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ' s e a l c d l h e  topographic work map ; 0 Ye$ a No @ NIA 

IT. T-hetween ihe -and revised 100-and 500-year 
floodpluinv and 100-ycnr floodway b u n d a r i c s  . . . . . . . . . . . . . . . . . . . . . . . . . .  a yen a N U  t31 NIA 

1. The requcslor's properly boundariesand community easemenu . . . . . . . . . .  O Ycu N o  Pli NlA 
J. The r i g n ~ d  ccrtificulion o f a  regiskred proressiooiil engineer ............. 8 y e s  0 ?lo 0 Nlh  
K. I.ocation and tlescriplion orrererencc marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes N o  NIA 
I,. Vertical dululn (example: NCVU, NAVO elc.) .......................... 81 YCS 0 No 0 N/A 
M .  Coastal roncdesignnlions lie inlo adjaccnlnreas nolbeingrevised . . . . . .  a Ye$ a NU NIA 
N. I m l i o n  and u l ign tnen~ula l l  consltrl lransecls used lo rcvisc lhc 

..................................................... c u a s b l  unuiyueu YCY 0 Nu [XI NIA 

I rany  o l l h c  i icmaabovenre marked no or NIA. pleasccuplain: -, o 
C C W S ~ ~ /  zoncc re~t'sed o r  de/,beo fed, ~ e v , s e #  / O O -  year r/od$hrns 
tIC IJO e f&c+;v~ Ha ssa y o mps R; *.er f. /uodp la ,'q. 

I 

N0'1'E: Rcvixcd ~opoyraphic inlormalion must be olcqtwl or grculor doluil. 

4. AtLuch un annnkalcd i'1RM and F131"M a1 Lhc x a l c  orthe cVcc(ivc I'II1.M and  I:HI"Y showins rhc rcvidud IOO.your 
500-ycur f ludpluins und \hc 100.ycnr fluodway hrundurics und ht,w thcy Lic into Lhusc shown on Lhc eVcc>ivc 

Is'iKM und i.'HI"M duwnvlream and upstrcum orihc revisiun ur adjucul~l L I I  llre urea urrcvision ~orcu;~sl ; l l  rlpdrcn. 

A r h c h  additional pugcs irnccdcd. 

F1MAFotm 81.89O.AUG93 RirPrine,Corlial Mdpplng Form !blmS P $ g *  101 I 



. . .  

, e 
1. MAPPING CHANGES ICont'dl 

* 
\ 

(I, Flood Roundariesand IW-year water surface elevatians: 

H a s  the 100-year floodplain been shilled or increased or the r 00-yew water su fake elevation increased a1 any 
iocation on property other Lhsn the requesto?sor community's? a Yes $No 

Iryes, plellse give the localion afshiRor i n c r e w  and an e x p i a ~ t i o n  for Lhe increase. 

fevc&ed &A;& loo. y e a r  F/ocdpla c r l  rep/mres e/fec#,;e zone 
J I' 

f / oodp /~ ,> .  
I 

a. [lave theaffected property owners been notified ofthis shih or increase and the erect il will have on their 
properCy? ...................... .. .... ... ........................ Yes a No 

Ifyed, please attach letter$ from these property ownerJ (LYting they have noobjeelions Lo Lhe revlsed LTwd 
boundaries i l a  LOMRis being requested. 

b. What is the numberofinsurable structures that will be impacted by this shiRor increase? 
a 

6. Have the floodway boundariesshiRed or increased a lany lceulionmrnpured to those ahown on lhe ;&live 
' 

FBYM or  PIKM? ......................................................... Yes e(I No 

Ilyes, explain: 

7. Ifa V- zone has been designalcd, has itbeen dellocated tocxtcnd landwltrd tu ihe hcel olthc primary frontal 
durn? 0 Yea E N u  

Irna, explain: 

AlA .. ".-......". . ." 

8. Manual or digital map submission: 

631 Manual 

a Digital 

Oigilal map subn~issions may be used La updille digikl FIRMS (DFIRMs). Por upduling DPIRMa. Ulese 
~ubmisvionti must bu coordinubd with I?RMA ! leadquark$ as rsr in advuncc atrubmission ar pcssible. 

. RiverinHCadMl Mappiq f 01m W m S  Pbge 1 cf 1 

0 



2. f A R h (  FlLLPP14ICIMEUT 

I .  h e  i l l  I :  Exisling 0 Proposed 5ZJ N A I 
2. I l as  fill beedwil l  be placed in the regulatory noodway? . . . . . . . . . . . . . . .  .'. . . . . .  Yes No 

If yes, please at tach compleled Riverine Ilydraulic Analysir Form.. I 
I .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Iias fill bsenlwill be placed in floodway fringe (area &(ween ihe/loodway 
a n d  100-year/lowJploin boundaries)? a yes E3 NO I 

I Ifyes, then complete A, B, C, and D below. I 
I A. Arc fill dopey rorgranular mulerials slecpcr l b n  cne vertiwl 

on one-anddne-half horiwntal? ....................................... Yes No 

Ifyes,justify steeper slope9 

8. I s  adequale erosion protection providcd for fill slopes exppscd b moving n o d  waters? (Slopes er?ostdlo 
flows with velocities ofup lo5fiel  pereecondlfpsl during the 1 0 0 - y e a r h d  must, a l a  minimum, be 

protectedby e covcr vfgrast, u l m ,  weedc, acrfmilar uegetarion;.~lopcs rxposed~o/7ow~ with velocities 
greater  (hen 6 fpnduringthe 100-yearmod m u f ,  a l a  minimum, beprotecred by slone o r  rock riprep.) 

................................................... Ye3 No 

If no, describe erosion proLeclion provided 

C. I l as  all fill placed in revised 100-year floodplain been compacted b 95 percent of Lhc maximum densily 
obtainable with the S k n d a r d  Proctor Test Method or accepbble equivalent inelhod? 0 Yes Yo 

D. Can structures conceivably be constructed on the ljll a t  any time ia the future? O Yes 0 NO 

Ifyes, p r w i d e  certification offill compaction (item C, above) by the communily's NFlP p r r n i t  ollicial, a 
registerrd pmfesional  englneer, or nn accredited soils engineer. 

4. fius fill beedwil l  be placed in a V-zone? Ycs a No 

Irreu, is lhe fill protected rrom erosion by a n o d  control structure such a* u rcvcimenl or 
seawall? yes O NO 

I If yes, a t b c h  the coastal structures form. I 

RirsrinKMsrrl Mopping form Farm S P$qe 3 a( 3 
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HEC-2 WATER SURFACE PROFILES * 
* * 
* Version 4.6.2: Mav 1991 

" 
N D A T E  25JUN92 ' TIME 08:45:09 * 

X X XXXXXXX XXXXX XXVKX 

X X X  X X X X 

X X X  X X 
XXXXXXX XXXX X xxxxx XXXXX 

X X X  X X 

X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITE D * 

DAVIS, CALIFORNIA 95616-4687 . 
* (916) 756-1104 * 
........................................ 
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HEC-2 UATER SURFACE PROFILES 

PAGE 1 

T H I S  RUN EXECUTED 25JUN92 0 8 : 4 5 : 0 9  

V e r s i o n  4.6.2; M a y  1 W 1  
.**+******++*************.~~"******** 

T 1  UICKENBURG AOMS - CONTRACT FCD 89-79 

7 2  BLACK 8 VEATCH PN 1 7 6 7 6  COE & VAN L W  JN 1 1 9 7 - 0 2  
T3 WASH C: BLUE TANK WASH ( F I L E  WASHC.DAT) 

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

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

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

ET 9.1 
CONFLUENCE OF UASH C: BLUE TANK WASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VK (HASSAYAMPA RIVER M I L E  52.40)  

VM (HASSAYAMPA RIVER M I L E  52.59)  

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOODWAY FLOOD INSURANCE 

STUDY, MARICDPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991. PERFORMED BY CELLA BARR 

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

SWSE DETERMINED BY SLOPE AREA METHM) 

JACK BURDEN ROAD 
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1050.03 

822. 
889. 
996. 

1061.19 

696. 
871. 

1000. 

1101. 



CNO DEPTH CUSEL CRlUS USELK EG 6 a L o B  

HV HL OLOSS L-BANK ELEV 
OCH OROB ALOE ACH AROB VOL T VA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 
0 

3 2 6 5  DIVIDED F L W  

CONFLUENCE OF UASH C: BLUE TANK UASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VK (HASSAYAMPA RIVER M I L E  52 .40)  

VM (HASSAYAMPA RIVER M l L E  52 .59)  

CROSS-SECTION OESIGNATION FROM: 

HASSAYAMPA RIVER FLOODUAY FLOW) INSURANCE 

STUDY, MARICOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

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

SUSE DETERMINED BY SLOPE AREA METHDD 

JACK BURDEN ROAD 

F L W  DISTRIBUTION FOR SECNOs . 0 9  CUSEL- 2 0 7 5 . 6 4  

STA= 721. 788. 800. 835.  8 7 1 .  920. 958. 989. 1010. 1 1 4 4  

PER a =  24.3 13.7 31.5  12 .7  7.2 3 . 9  3 . 0  2.4 1.4 
AREA= 138.2 53.3 134 .4  78.8 63.2  3 9 . 5  3 1 . 1  18.4 33 .0  

VEL- 7.2 10.5 9.5 6.6 4.6 4 . 0  3 . 9  5.3 1.7 
DEPTH- 2.1 4.4 3.8 2.2 1.3 1 . 0  1 . 0  .9 .2  

PAGE 4 
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ECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L -BANK E L E V  

bCH QROB ALOE ACH AROB VOL TUA R-BANK E L E V  

T I M E  VLOB VCH VROB XNL XNCH XNR U T N  E L M l N  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  FLOU 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

,182 3.40 2084.80 2084.80 .OO 2085.46 .66 7.26 .01 2083.00 

4071.0 1525.5 524.9 2020.6 272.5 57.5 317.0 7.0 5.1 2083.00 

.02 5.60 9.13 6.37 ,045 .030 .045 .OOO 2081.40 726.70 

.015540 500. 500. 480. 0 16 0 .OO 500.69 1310.51 

FLOU D I S T R I B U T I O N  FOR SECNO- .18 CWSEL- 2084.80 

STA= 727. 749. 806. 862. 979. 1011. 1196. 1218. 1237. 1255. 1263. 1290. 1311. 

PER Q= 10.5 17.5 5.6 3.8 12.9 6.9 7.3 12.0 11.0 3.8 7.2 1.3 

AREA= 55.7 111.0 55.8 50.0 57.5 77.5 45.0 56.9 53.0 20.4 48.5 15.6 

VEL= 7.7 6.4 4.1 3.1 9.1 3.6 6.6 8.6 8.5 7.7 6.1 3.5 

DEPTH= 2.5 1.9 1.0 .4 1.8 .4 2.0 3.0 2.9 2.5 1.8 .8 

7185 MlN lMUM SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

,277 3.13 2093.93 2093.93 .OO 2094.62 .69 6.91 .01 2093.60 

4071.0 2354.8 273.2 1443.0 333.1 35.5 252.4 12.8 9.6 2092.50 
.04 7.07 7.71 5.72 .045 ,030 .045 .OOO 2090.80 733.99 

.019416 360. 500. 420. 0 11 0 .OO 467.85 1251.28 

FLOW D I S T R I B U T I O N  FOR SECNO= .28 CWSEL= 2093.93 

STA= 734. 769. 787. 816. 856. 891. 914. 981. 1011. 1080. 1214. 1227. 1245. 

PER 0; 10.7 12.6 13.9 8.2 6.4 5.5 .5 6 .7  9.8 11.5 5.8 7.7 

AREA= 61.5 53.6 69.0 57.2 45.9 35.4 10.5 35.5 79.0 97.5 29.6 40.1 
VEL= 7.1 9.5 8.2 5.8 5.7 6.3 2.0 7 .7  5.0 4.8 8.0 7 .9  

DEPTH- 1.8 3.0 2.4 1.4 1.3 1.5 .2 1.2 1.1 .7 2.3 2.2 

STA= 1245. 1251. 
PER O= .6 

AREA- 6.1 
VEL= 4.4 

DEPTH- 1.0 
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CNO DEPTH CUSEL CRlWS USELK EG @ OLOB 
HV HL OLOSS L-BANK ELEV 

dCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T I M E  VLOB VCH VROB XNL XNCH XNR W I N  ELMlN SSTA 

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

'SECNO .359 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

.359 4.34 2109.14 2109.14 .OO 2110.01 .87 8.00 .05 2105.87 
4071 .O 2731.4 1258.5 81.1 552.9 111.6 17.0 22.4 15.7 2106.48 

.06 4.94 11.27 4.76 .045 .030 .045 ,000 2104.80 606.42 
,009038 740. 433. 440. 0 14 0 .OO 376.62 1025.16 

FLOW DISTRIBUTION FOR SECNO- .36 CUSEL= 2109.14 

STA= 606. 787. 818. 846. 902. 943. 977. 985. 1015. 1025. 

PER 01 8.2 6.0 7.1 14.8 14.5 12.8 3.6 30.9 2.0 
AREA= 110.9 54.0 57.2 117.2 102.2 88.1 23.3 111.6 17.0 
VEL- 3.0 4.5 5.1 5.1 5.8 5.9 6.4 11.3 4.8 

DEPTH- .6 1.7 2.0 2.1 2.5 2.6 2.9 3.7 1.7 

lNlMUM .466 SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.466 4.88 2124.18 2124.18 .OO 2125.25 1.07 4.96 .06 2122.90 
4071.0 1034.5 1782.8 1253.7 224.1 161.6 215.4 30.7 19.8 2122.80 

.08 4.62 11.04 5.82 .045 ,030 ,045 .OOO 2119.30 845.99 
.OD8509 560. 565. 580. 0 8 0 .OO 258.33 1104.32 

FLOW DISTRIBUTION FOR SECNO- .47 CWSEL= 2124.18 

STA= 846. 888. 900. 914. 952. 978. 1020. 1038. 1071. 1084. 1099. 1104 
PER a= 8.2 4.1 4.6 7.1 1.5 43.8 3.8 12.7 6.5 7.1 .6 
AREA= 72.7 29.7 34.0 65.6 22.3 161.6 33.8 88.3 40.6 45.4 7.4 
VEL- 4.6 5.6 5.5 4.4 2.7 11.0 4.6 5.9 6.5 6.4 3.5 

DEPTH= 1.7 2.5 2.4 1.7 .9 3.8 1.9 2.7 3.1 3.0 1.4 

'SECNO .557 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.557 4.50 2136.80 2136.80 .OO 2137.83 1.03 4.62 .OO 2133.30 
4071.0 2536.6 1382.4 152.0 463.2 118.1 26.8 38.2 23.2 2133.90 

.10 5.48 11.71 5.66 .045 .030 .045 ,000 2132.30 748.25 
.009052 540. 480. 600. 0 15 0 .OO 287.22 1035.47 



FCNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
RCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

FLW DlSTRIBUTlON FOR SECNO- .56 CUSEL= 2136.80 

STA= 748. 785. 856. 878. 891. 917. 942. 972. 994. 1024. 1033. 1035. 
PER O= 5.8 3.0 5.2 4.6 9.2 11.4 12.1 10.9 34.0 3.5 .2 
AREA= 55.2 46.9 42.9 32.5 64.9 72.6 81.1 67.1 118.1 23.9 3.0 

VEL= 4.3 2.6 4.9 5.8 5.8 6.4 6.1 6.6 11.7 6.0 2.8 
DEPTH= 1.5 .7 2.0 2.5 2.5 2.9 2.7 3.1 3.9 2.7 1 .2 

'SECNO ,652 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,652 4.49 2147.59 2147.59 .OO 2148.75 1.16 4.65 .04 2143.50 
4071.0 2325.9 1573.7 171.4 428.3 130.6 26.7 45.7 26.5 2143.50 

.12 5.43 12.05 6.41 .045 ,030 .045 .OD0 2143.10 786.59 
.008324 560. 500. 500. 0 5 0 .OO 228.38 1014.96 

FLOW DISTRIBUTION FOR SECNO= .65 CUSEL- 2147.59 

"SECNO .746 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.746 2.95 2156.65 2156.65 .OO 2157.60 .95 5.84 .02 2154.90 
4071.0 552.9 647.5 2870.6 76.2 59.8 403.6 51.9 29.4 2154.68 

.14 7.25 10.82 7.11 .045 .030 ,045 .OOO 2153.70 937.96 
.019004 480. 496. 480. 0 14 0 .OO 289.04 1227.00 

FLW DISTRIBUTION FOR SECNO= .75 CUSEL- 2156.65 

STA= 938. 949. 977. 1007. 1019. 1042. 1113. 1158. 1186. 1227. 
PER a= 1.9 11.6 15.9 3.6 4.2 13.1 20.2 17.9 11.5 
AREA= 14.6 61.6 59.8 21.7 31.0 95.8 103.5 79.8 71.7 
VEL- 5.4 7.7 10.8 6.8 5.6 5.6 7.9 9.2 6.5 

DEPTH= 1.3 2.2 2.0 1.8 1.3 1.3 2.3 2.8 1.7 

PAGE 7 
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ECNO DEPTH CUSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
bCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

*SECND ,847 
7185 MIN IMUM SPECIFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,847 3.30 2168.40 2168.40 .OO 2169.41 1.01 7.96 .02 2165.55 
4071.0 2639.5 1020.7 410.8 410.8 87.6 65.5 58.3 32.6 2165.80 

.16 6.43 11.65 6.27 .045 .030 .045 ,000 2165.10 777.44 
.013246 560. 533. 440. 0 8 0 .OO 272.59 1050.03 

FLOV DISTRIBUTION FOR SECNO= .85 CUSEL- 2168.40 

STA= 777. 822. 837. 8-51. 878. 889. 931. 959. 978. 987. 1017. 1042. 1050. 
PER Q= 9.8 10.0 12.8 6.1 3.1 6.1 4.9 7.6 4.5 25.1 9.4 .7 
AREA= 68.7 48.8 68.4 38.3 21.3 54.6 40.6 45.6 24.5 87.6 57.5 8.0 
VEL- 5.8 8.3 7.6 6.5 5.9 4.5 4.9 6.8 7.4 11.6 6.6 3.7 

DEPTH- 1.5 3.3 2.9 2.3 1.9 1.3 1.5 2.4 2.7 2.9 2.3 1.0 

*SECNO .936 
7185 MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
-936 2.54 2178.84 2178.84 .OO 2179.52 .68 7.94 .03 2177.39 

071.0 3393.9 365.1 312.0 531.2 40.5 53.9 64.9 36.8 2177.70 
.18 6.39 9.02 5.79 .045 .030 .045 .OD0 2176.30 577.75 

.021227 480. 470. 500. 0 19 0 .OO 483.44 1061.19 

FLOU OISTRIBUTION FOR SECNO= .94 CUSEL- 2178.84 

STA= 578. 646. 696. 728. 761. 791. 823. 871. 955. 990. 1019. 1046. 1061. 
PER Q= 7.9 21.0 13.5 9.8 8.5 6.6 6.1 3.6 6.4 9.0 5.5 2.1 
AREA= 62.8 107.1 68.6 57.5 50.8 44.6 50.1 44.3 45.4 40.5 37.6 16.3 
VEL- 5.1 8.0 8.0 7.0 6.8 6.0 4.9 3.3 5.7 9.0 6.0 5.3 

DEPTH= .9 2.1 2.1 1.7 1.7 1.4 1.0 .5 1.3 1.4 1.4 1.1 



FLMX)WAY DETERMINATION 

1.0 FT TARGET INCREASE 

7 3  WASH C: BLUE TANK WASH 

J 1  ICHECK I N 0  N I N V  I D l R  STRT M E T R I C  H V l N S  Q YSEL FQ 

J2 NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC IBW CHNlM I TRACE 

PAGE 9 



CNO DEPTH CUSEL CRlUS USELK EG @ QLOB 

HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

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

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

0 

3 4 7 0  ENCROACHMENT STATIONS;: 7 2 1 . 2  1143.8 TYPE= 1 TARGET= 422.670 

CONFLUENCE OF UASH C: BLUE TANK WASH 

AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VK (HASSAYAMPA RlVER MILE 52.40) 

VM (HASSAYAMPA RIVER MILE 52.59) 

CROSS-SECTION DESIGNATION FROM: 

HASSAYAMPA RIVER FLOOOUAY FLOM) INSURANCE 
STUDY, MARICOPA CWNTY, ARIZONA AND 

UNlNCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

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

SUSE DETERMINED BY SLOPE AREA METHOD 

JACK BURDEN ROAD 

3265 DIVIDED F L W  

7185 MINIMUM SPECIFIC ENERGY 

3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 7 0  ENCROACHMENT STATIONS= 726.7  1310.5 TYPE= 1 TARGET= 5 8 3 . 8 1 0  

. I 8 2  3 . 4 0  2084.80  2 0 8 4 . 8 0  2 0 8 4 . 8 0  2085.46  .66 7 . 2 6  .O1 2083.00 

4071.0  1525.5  524.9  2020.6  2 7 2 . 6  57 .5  317.1 7 . 0  5 .1  2083.00 

PAGE 1 0  



ECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

bCH QROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

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

3265 DIVIOED F L W  

7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 734.0 1251.3 TYPE= 1 TARGET= 517.290 

.277 3.13 2093.93 2093.93 2093.93 2094.62 .69 6.91 .01 2093.60 
4071.0 2354.9 273.2 1442.9 333.0 35.4 252.2 12.8 9.6 2092.50 

.04 7.07 7.71 5.72 .045 ,030 .045 .OOO 2090.80 733.99 
.019435 360. 500. 420. 0 11 0 .OO 467.77 1251.27 

7185 MINIMUM S P E C I F I C  ENERGY 

CRITICAL DEPTH ASSUMED 

STATIONS= 606.4 1025.2 TYPE- 1 TARGET= 418.740 

*SECNO .466 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 846.0 1104.3 TYPE- 1 TARGET= 258.330 
.466 4.88 2124.18 2124.18 2124.18 2125.25 1.07 4.94 .06 2122.90 

4071.0 1035.8 1781.4 1253.8 224.7 161.7 215.8 30.7 19.8 2122.80 
.08 4.61 11.01 5.81 .045 ,030 ,045 .OOO 2119.30 845.99 

.008464 560. 565. 580. 0 8 0 .OO 258.33 1104.32 

'SECNO .557 
7185 MlNlMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 



ECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
~ C H  4ROB 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= 748.3 1035.5 TYPE= 1 TARGET- 287.220 
.557 4.50 2136.80 2136.80 2136.80 2137.83 1.03 4.61 .OO 2133.30 

4071.0 2536.6 1382.4 152.0 463.2 118.1 26.8 38.2 23.2 2133.90 
.10 5.48 11.71 5.66 .045 .030 .045 .000 2132.30 748.25 

.009052 540. 480. 600. 0 15 0 .OO 287.22 1035.47 

'SECNO .652 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 786.6 1015.0 TYPE= 1 TARGET- 228.370 
.652 4.49 2147.59 2147.59 2147.59 2148.75 1.16 4.64 .04 2143.50 

4071.0 2326.5 1573.1 171.4 428.7 130.7 26.8 45.7 26.5 2143.50 
.12 5.43 12.04 6.40 .045 .030 .045 .OOO 2143.10 786.59 

.008305 560. 500. 500. 0 5 0 .OO 228.37 1014.96 

IN IMUM SPECIFIC ENERGY 

3470 ENCROACHMENT STATIONS= 938.0 1227.0 TYPE= 1 TARGET= 289.040 
,746 2.95 2156.65 2156.65 2156.65 2157.60 .95 5.83 .02 2154.90 

4071.0 552.9 647.5 2870.6 76.2 59.9 403.7 51.9 29.4 2154.68 
.14 7.25 10.82 7.11 .045 ,030 .045 .OOO 2153.70 937.96 

.018988 480. 496. 480. 0 14 0 .OO 289.04 1227.00 

*SECNO ,847 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 777.4 1050.0 TYPE= 1 TARGET= 272.590 
.847 3.30 2168.40 2168.40 2168.40 2169.41 1.00 7.94 .01 2165.55 

4071.0 2639.9 1020.2 410.8 411.5 87.7 65.6 58.3 32.6 2165.80 
.16 6.42 11.63 6.26 .045 ,030 .045 .DO0 2165.10 777.44 

.Dl3186 560. 533. 440. 0 8 0 .OO 272.59 1050.03 

*SECNO .936 
7185 MINIMUM SPECIFIC ENERGY 

PAGE 12 



ECNO DEPTH CUSEL CRlUS USELK EG 

QLOB 

HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 577.8 1061.2 TYPE= 1 TARGET= 483.440 
.936 2.54 2178.84 2178.84 2178.84 2179.52 .68 7.94 .03 2177.39 

4071.0 3394.1 365.0 311.9  530.2 40.4 53.8 64.9 36 .8  2177.70 
.18 6.40 9.03 5.80 .045 .030 .045 ,000 2176.30 577.83 

.021345 480. 470. 500. 0 19 0 .OO 483.35 1061.18 

PAGE 13 



25JUN92 0 8 : 4 5 : 0 9  PAGE 14  

T H I S  RUN EXECUTED 25JUN92 0 8 : 4 5 : 3 2  
................................ 

HEC-2 UATER SURFACE PROFILES 

Version 4 .6 .2 ;  May 1 9 9 1  
..................................... 

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

WASH C: BLUE TANK WASH 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMlN P CUSEL CRlVS EG 10*KS VCH AREA .01K 



SECNO a CUSEL DIFUSP DIFUSX DIFKUS TOPUID XLCH 

PAGE 15  



a 
SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNOC .I82 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .I82 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; . la2 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; . la2 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; .277 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; .277 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .277 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .277 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .359 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOz .359 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOz .359 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .359 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .466 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO. .466 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO. .466 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOE .466 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

T l O N  SECNO= a .557 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

ON SECNO= .557 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

ON SECNO= .557 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO: .557 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .652 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .652 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; .652 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .652 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .746 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .746 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; .746 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNOz .746 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO; .847 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .847 PROFILE- 1 MINIMUM SPEC1 P I C  ENERGY 

CAUTION SECNO= .847 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; .847 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .936 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .936 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO= .936 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; ,936 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

PAGE 16 



FLWOWAY DATA, WASH C: BLUE TANK WASH 

PROFILE NO. 2 

. . . - . . - FLOOOWAY - - - - - - -  WATER SURFACE ELEVATION 

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

AREA VELOCITY FLOOOWAY FLWOWAY 

PAGE 17 



WASH C: BLUE TANK WASH 
C r o s s . - s e c t i o n  .087 

20701 , ,  , . , .  ~ ~ ~ , , . , . , , , , , , , , , , , , 9 , , , , , , , , , , , , ,  
500 600 700 800 900 1000 1100 1200 1300 

D i s t a n c e  



WASH C: BLUE TANK WASH 
Cross--section . 182 



WASH C: BLUE TANK WASH 
C r o s s . - s e c t i o n  . 277 

2 0 9 0 4 . .  , , , , . ~ . i . . . . i . . . . , . . . . i . . . . i . . ~ . I . . . . i  

700 800 900 1000 1100 1200 1300 1400 1500 

D i s t a n c e  



WASH C: BLUE TANK WASH 
Cross-section . 359 

D i s t a n c e  



WASH C: BLUE TANK WASH 
Cross-section .466 

21301 -.045 --a. 030-. 045- 

D i s t a n c e  



WASH C: BLUE TANK WASH 
C r o s s - s e c t i o n  ,557 

2160i . '045 = 4 0 3 e  

v 
0 

2150- 

C 
0 
-rl 

c, 
a 2145- 
> 
cU 
r i  

W 

2140- 

2135- 

700 
2 1 3 0 - . 1 r  * - -  ~ ~ ~ ~ ~ ~ ~ ~ r , ~ ~ . , . , r ~ ~ r , . , r , , . . . . ~  

750 800 850 900 950 1000 1050 1100 

D i s t a n c e  





WASH C: BLUE TANK WASH 
Cross.-section . 746 

21501 - .  . . , . . . . , . . . . , . . . .  , . . . . , . . . . , . . . . , . . . . ,  
900 950 1000 1050 1100 1150 1200 1250 1300 

D i s t a n c e  



I D i s t a n c e  

WASH C: BLUE TANK WASH 
Cross-section .847 

2195- 

2190- 

4 . 0 4 5 P 3 - . - 0 4 5 -  



WASH C: BLUE TANK WASH 
C r o s s - s e c t l o n  .936 

22051 .045 =- 
0 -. 045- 
m 
0 

500 600 700 800 900 1000 1100 1200 1300 

D i s t a n c e  



100 - YEAR FLOOD 

STREAM BED 

CROSS SECTlON 

- - .. ...,.. 

J - 
LL 

U 
STREAM D!STANCE IN MILES ABOVE HASSAYAMPA RIVER 

a 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 6.3: HEC-2 Models & Cross Section Plots for 
East Area Wash 

MONARCH WASH (Wash d) 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 

N:\l187\02!ADMIN\118702RP.083 May 1994 



I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 
HYDROLOGIC ANALYSIS FORM Expires July 31. 1994 

I 

P U B L I C  BURDEN DISCLOSURE NOTICE 

ublic reporting burden for this rorm is estimated to average 3.67 hours per response. The burden estimate includes the 
t ime Tor reviewing instructions, searching existing data sources, gathering dnd maintaining the needed d a t a ,  a n d  
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Erhergency Management Agency, 500 C 
Streel,  S.W.. Washington, DC 20472; and to the Office olManagement and Budget, Paperwork Reduction Prcject (3067- 
01-18), Washington, DC 20503. 

cammuni ty  tiam: 1 ln\nrorporaYcd M a r l  rap Count<, /LU n bF W\C ken b u  rc, 

Flooding Source: LVa r ji C ,: h/l orto r c W @ S ~  
lome form for each /7uuding ~uurcr l  

project Namelldentifier: In/lcl(en burn AD M 5  FCD 89- 74 
1. HYDROLOGIC ANALYSIS IN FIS - 

0 Approximate study stream ('one A)  
D e k i  ed study stream (briefly e plain methodology) /fEC - / U nqIy5/5 based on F I O O ~  

~ o n i o l  D l h i c t  d I ~ ~ ; I C ~ M  C o u n h  Me%adhiqn,e<. 
2. REASON FOR HEW HYOROCOGK ANALYSIS 

0 No existing analysis 

1 Improved data  (see data  revision onpage 3) I 

b Changed physical conditions of watershed fezplain) 

'0 Alternative methodology (justify why the revised model is befter than model used in  fhe effectiue FIS) 

I Evaluation of proposed conditions (CLOMRs only) (explain) l 
a Other fin ex rkm a n a l v 5 1 5  or analv515 betvs i~?dn&d fn reflecf 

ex15fino ~ ~ ~ X i i o n s !  

I l a  computer p rogradmode l  was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, SO-, 100 - a n d  500-year recurrence intervals. I 
Only ihe 100-year recurrence interval need be included for 3FHAs designated a s  Zone A. 

3. APPROVAL OF ANALYSIS 

@ Approval of hydrologic analysis. including the resultingpeak di 
appropriate local, state, or Federal Agency. (i.e., FI~CC/  cnn7ro1 

I 
C.m( r~Yy I 

Attach eviaencc ofappraval. 
Zj Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. 

FEMA Form 81 -898 .AUG 93 Hydrotagi< Andlyrir Form Form 3 Page 1 o f  7 



4. REVIEW OF RESULTS 

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

I 7 

Is the new hydrologic analysis beingdeveloped solely to revise the flow values presented in Lhc FIS(i.e. no chunged 

hydraulic conditions)? Yes No 

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

I'EMA does not normally revise NFIP maps solely due to insignificant flow chunges where changes in 100-year wale!' 
surcace elevation are less than 1.0 fool. 

I 

Hydrologic Analys8s Form Form 3 Paqe 2 of 7 

j Stream: 

Comparison of 100-year Discharges 

Loeation: Drainage area FIS (cfsl : Revised (cfs) : 
(Sq mi) 9 

confluence Nlth Uagurmmm 9 . 5 0  s <P.? :: c /,! 

E ~ v e r  

Xole: When revised discharges are not significantly different than FIS discharges, FEMA may require a 
conIidence limits analysis on attachment D a t  a later date to complete Lhe review. 

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a 
revision. Therefore, transilion to the unrevised portion is important to maintain the continuily or Lhe study. NFIP 
regulations stipulate that such a transition must be assured. What is the transition from Lhe proposed discharges to the 
elfective discharges? I'lease explain how the transition was made (attach separate sheel if necessary) 

hi0 ~ X I ~ I ~  ane\vs15 or U P A ~  
V 

%d a n a \ v ~ ~ s  % ref  l ec f  e~\Ljhr?cr  i c ~ r d ~ h o n s .  



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

~.ocatlon along r~ooalngsource: I 

1 Maximum peak discharge: 

I Second highest peak discharge: 

I Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage lo projett site (aiong flooding source or similar watershed; sprcriy) 
AfA 

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

7. OATA REVISION 

I 
~~p ~ - -  - - ~- - ~- ~- ~~p -- - 

Please use the following table to list all the dam and/or paramiters alTccted by this request and idcntily Lhc!n ,is 1 

I new data OVew) or  a s  revising existing data (Rruised). ( I f  necessary, altacn a separate sheef.) 

Data P a r a m e ~ e r  New Revised Data Source 

Data source can be from a Federal, State, or local government agency, or from o private source. Sorne Slate and 
local governments may have less strict data requirements than Federal agenc:es, in which case lhe nydroiogic 
da ta  may not be accepted by FEMA unless it is demonstrated that the data give a better estimale of the flood 
discharge. 

Attach documentalion corroboraling each data source (i.e., cerli / irdsla~emmt, report, Sibiiograghiccl reference 10 
apubl ished documenf). In the case of a published document or a government report, providing copies of the cover 
and pertinenl pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

Statistical Analysis of Gage Records (use Attachment A) 

G Regional Regression Equations (use Attachmenf B)  

a PrecipitationiRunoff Model (use Aifachmenl C )  

Other fspecifi; attach backup computations a n d  supporfrng dola) 

Hydrologt( analynr Form Farm 3 Page 3 of 7 I 



ATTACHMENTA: STATISTICAL ANALYSIS OF GAGE RECORDS 

Caging Station: 

Gage 1.ocation (latitude and longitude): 

FlS: Kevised: 

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

Historical ......................................... 

2. Homogeneous data ..................................... Yes No C] Yes No 

3. Data adjustments ...................................... Yes NO O Y e s  U N o  

4. Number of high outliers ................................ 
Low outliers ................................. 

.................................. Zeroevents 

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

i 
8. Probabilily distribution used (justify 

if log-Pearson 111 was not used) ...................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 9. Transfer equations lo ungaged sites Yes N o  

If yes, specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 yes NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.Comparison ofresulls with other analyses C] Yes NO 

If yes, describe comparison 

*FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. 

If any data is not available, indicate by NIA. 
. 
Arcach analysis including plot of flood frequency curve. 
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L 

AlTACHMENT C: PREOPITATIONIRUNOFF MODEL 

PIS: Revised 
1. Method or model used: ................................... h'Ec -1 

............................................ Version: Ver. 3.0 
Date: ............................................... 02 Au6. 88 

2. Source of rainfall depth: ................................. ~ [ O A A  A ~ I ~ S  7 .' 3. Source of rainfall distribution: ............................ scs -TYPE IL 
4. Rainfall duration: ....................................... 24 hours 
5. Areal adjustment to precipitation (%I: ..................... &is HYDRO* 
6. Hydrograph development method: ........................ 5- Grsph 
7. Loss rate method: ....................................... Gren - AMPT 

Source of soils information; ........................... . 4c.5 
Source of land use information ........................ Town d !dtckrnbufg 

8. Channel routing method: ................................ F\lormal bco% 
9. Reservoir routing: ....................................... Yes No a y e s  No 

10. Baseflowconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No ayes a No 

If yes, explain how baseflow was determined: 

1 1 .  Snowmeltconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No a Yes a No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No @ Y e s  0 x 0  

Ifyes, explain how calibration was performed 0 
W \ S ~  D\%HARGE vs  RAINA AGE AZFA cuv\/eG and enve~op rs  

bv tkr F I ~ A  Control DldtS i+ M a r l c o ~ a  Gun+\/. 

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes a No 
If yes, explain why 

NOTE: FEMA policy is to base floodingon exis~ingcondilions. 
Lf dab is no1 available, indicate by NIA. - 

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration 

@ 

calculations, and supporting maps, delineating the watershed boundary and drainage area divides. 
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ATTACHMENT 0: CONFIDENCE LIMITS EVALUATION 

" 

Discharges for selected location: 

I Exceedance Probability FIS Revised 

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

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

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

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

1% (1  00-year) Flood Coddence  lnlervals 

90% Confidence Interval: 5% limit cfs 

95% limit c ls 

I 50% Contidence Interval: 25% limit c{s 

75% limit ccs 

If Lhe value of the 100-year frequency flood in the 
FIS is beyond Lhe 50% conIidence interval but 
within the 90% coniidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes S o  

An example of confidence limits analysis can be found in Appendix 9 ofBuiietin 1713. 

atyach Confidence Limits Analvsis. 
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Append,% # 6 , 3  
t FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.E.  ord den NO 3067-07;a / F ~ " ~  USE ONLY I 

t RlVERlNE HYDRAULIC ANALYSIS FORM I Expires July 3 7,  1994 I 
I'UHLIC HUKI)b;N DISCLOSUKE NOTICK 1 

c!)lic reporting burden for lhis form is es t in~ated to average 2.25 hours per response. The burden eslimate includes the 
me for reviewing instructions, searching existing data  sources, gathering and maintaining the needed da ta ,  and 

cornpleling and reviewing the form. Send comments regarding the accuracy of the burden estimate and any  suggestions 
for reducing this  burden, to: Information Collections Management. Federal Emergency Management Agency, 500 C 
Clrt:ct, S.W., Washington, DC 20472; and to the Oflica ofManagement and Budget, Paperwork Reduction Project (3067- 
0!48). W a s h i n a o n .  DC 20503. 

Community Name: IJn~n~nrpora S ~c I ~ I ~ Z ~ Y ' I C ~ U  6 1 r n + \ l  , h w n  of W;cknburc !  ' / a 

IJlooding Source: .' Mb n ~ r c h  WOS/I  
IOru {urn, fur aacjl17oudinc rovrerl . , 

Projcct Namefldenlificr: W;C kcq bMrq A c ~ ; s  - F C d  89-7$ 

1. REACHTO BE REVISED 

i)orvnslream limit: ~ 4 ~ 4 , i o  O 00 6 
. . 

UgsLrcam limit: SA +,no 3, 894 

2. EFFECTIVE FIS - 
13 Not studied 

9 Studied by approximale methods 

I)ownstream limit of study 

I Upstream limit ofstudy 

I El Studied bv detailed methods I +- Downstrcarn limit of study Confluencf-  wr '$h  / / a s s ~ ~ o n p z  R,'gcr 

Upstream limit oistudy ~ # a f ~ o n  3 Z 9 $  

I I 3 Floodway delineated 

Downstream limit ofFloodway 

Upstream limit of Floodway 

3. HYDRAULiC ANALYSIS 

Why is ~ h c  hydraulic analysis dinerent from that  used to develop the FIRM. (Check ull that upply) 

9 Not studied in FIS 

Improved hydrologic datdanalysis.  Explain: 

I 
1 Improved hydraulic analysis. E.xplain: 

? Flood control structure.  Explain: 

Other. Explain: (t - 
I I 

! 

i E % l l  'arm 81-89C. AUG 33 Riverme nyorauiic rlnalys~s Larm Form2 Page 1 01 6 



3. RIVERINE HYDRAULIC ANALYSIS FORM 
M o d e l s  Submitted 

Igull input and oulpul listings along wilh files on diskelle firnuailable) Tor each or lhe models listed below and 
summary  or lhe  source ol inpul  parameters used in ihe models must be provided. The summary must  include a 
comolele description of any changes made from model to model (e.g. duplicate effecliue model lo corrected effectiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for direclions on when other models may be required. Only the 100-year flood profile is required for 
Sb'I1As with a Zone A designalion. For areas  which do no1 have detailed flooding, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies of ihe  hydraulic analysis used in the effeclive FIS, rererred to a s  the 
effective models (lo-,  50-, loo-, a n d  500-year multi-profile runs a n d  the 
17oodway run)  must be obtained and then reproduced on the requestor's 
equipment to produce the duolicste effective model. This is required to 
assure  tha t  the effective model input data has been transferred correctly to 
Lhe requestor's equipmcnt and to assure  t h a t  the revised daLa will be 
in tegrated into the efrective data  to provide a continuous FIS model 
upst ream and downstream of the revised reach. 

Corrected Effective Model 

The corrected cffective model is the model that corrects any errors that  
x c u r  in the  duolieate effective model, adds any additional cross seclions LO 

:he dunlicale effective model, or incorporates more deh i l cd  lopographic 
information than that  used in the currenlly ereclive model. The curreeled 
efective model must a reflect any man-made physical changes since rhc 
date  of the effective model. An error could be a technical error  in ~ h c  
modeling proccdurcs, or any construction in the floodplain that  occurred 
?rior lo Lhr dale of the erective model but was no1 incorporaled intu ihc  
r rec t ive  modcl. 

a Existing or I're-Projecl Conditions Model 

The  duolicalc cffcctive or corrected model is modiiicd lo pruducc thc 
existing or orc-oroiec~ conditions model to reflec? any modilicalions LhaL 
have occurred within lhe floodplain since the date of ihe effective model b u ~  
rrrior to the  conslruction of the project For which the revision is being 
requested. If no modiliealion has occurred since the dale of ihe effective 
rnodel, lhcn this model would be identical lo the corrccted effective o r  
duulicale erect ive  model. 

lievised or I-'o3l-l'roject Conditions Model 

T h e  existine or ore-oroiect conditions model (or duplicate effectiue o r  
corrected rffectiur model, as uppropriare) is revised to reilec? revised or post- 
project conditions. This model must incorporale any physical changes to 
the  floodplain since the effective model was produced a s  well a s  the effects 
o i  the projecl. When the request is ror proposed project this model should 
reflect proposed conditions. 

Natural  

cl 

Natural 

0. 

Floodway 

Ploodway 

% 31: Please a t tach a s h e e l  descr ibing a l l  o t h e r  models o r  Natural  Floodway 
ealculalions submitled. !z 
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4. MODEL PARAMETERS (Conf'd) 

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

,411 reach /enq/hs  ere m e a s u r e d  $om f iadpla,; 

I J 
5. RESULTS (from modelused to revise 100-year water surface etevafionsJ 

I 1. Do the resulls indicate: 

a.  Wate r  surface elev.ations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  y e s  m No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes @ NO 
. . 

c. Cr111cal depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m y e s  No 

d. Olher unique situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ Yes No 

is prcscntcd on the 
profiles, tables, and maps. 

2. What  is the maximum change in energy gvadienl between cross-sections? . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 6/C 

3. W h a l  is the  distance between the cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  S O L  9 
." Spec~ry location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / , 7 / 0  

1. What  is the maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  6 28 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 .  R/Z. 

3.  14'loodway delerminalion 
! 

. . . . . . . . .  i a .What is the maximun~ surcharge allowed by the communily or State? I .  0 50 t 
I 

. . . . . . . . . . . . . . . . . .  b. What  is the maximum surcharge for the revised conditions? 0 530 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speciry location N / A  
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What  is the  maximum velocity? 12.92 fps 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /, 229 
I 
I : Explain: 

! d. Are there any negeative surcharge values a t  any crr~ss-section @ Ycs a Yo 

If yes, the lloodway may need to widen.. If it is no1 widened, please explain and indicuc the nlaximurn negative 
surcharge.  

I 
Riuerina Hydraulic Analysis Form Form .1 l a q r  J or 6 



5. RESULTS (Conc'dj 

I 
f .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Is the  discharge value used to determine the floodway anywhere ditTerent from that  used to determine the  
natural  100-year flood elevations? Yes NO 

If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  17. 
DO 100-year water surface e l e v a t i k  increase a t  any location? Yes No I 

I Ifyes, please a t tach a list o i t h e  locations where the increases occur, state whether or not the increases a r e  located 
on the  requestor's property, and provide an explanation of the reason Tor the increases. 

Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6 )  I 
6. REVISED FIRMIFBFM A N 0  FLOOD PROFILES 

A. The  revised water surface elevations tie into those computed by the effective FIS Modcl ( I l l - ,  50-, 100-, and 500- 

year), downstream of the project a t  cross-section within lee1 and upstream o i t h e  

project a t  cross section within reel. 

3 'The revised floodway cievations tic into those computed by the e!Tec~ive FIS model, dowstream of the project a t  

cross section within Tee1 and upstream of the project a t  cross section 

wilhin feet. 

C. Attach profiles, a t  the same vertical and horizontal scale as che lroliies in !he effccrive VIS repor!, showing 
s t ream bcd and profiics of all floods studied (without cncroachmenti. Also, label all cross sections, road crossings 
(including low chord and top-of-road data],  culverts, tributaries, corporate limits, and study limits. l fchanncl  
distance has changed, ihe stationing should be revised Tor all profile shee!s. 

Attach a i.'loodway Dat;a'rable showing data for each cross section listcd in the published Vloodway l )a taTable  in 
the 1;lS report. 

I ' r~~cccd LO I t ivcril~c/Coaslal  Mapping Form 

iliverine Hydraulic analyrlr io rm Form 6 Page 5 of 6 



rJc  h.1 M6del- See fo //o N /n 3 F/oodw~ &a& Tqb/e 7 

I-100-year (1talt8#al) Waler Surfare Elevation I... 2-Encroacltn,ent (1loodway)Water Surface Elevalion 3-Surcharge Value I 
Include all<rorr rerlions in tlre models betweentie-inpoinlr. Any interpolaledvalues should be indicatedin parentheses. Page 6 of 6 



PAGE 7 5  

FLWOWAY DATA, WASH 0 : MONARCH UASH 

PROFILE NO. 2 

. - - - . - . FLWDWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION U I D T H  SECTION MEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY FLWOWAY FLWOUAY 



a 
FLWOUAY DATA, UASH D : MONARCH UASH 

PROFILE NO. 2 

- - - - - - - FLWDUAY - - - - - - -  UATER SURFACE ELEVATION 
STATION U l D T H  SECTION MEAN U l T H  UITHOUT DIFFERENCE 

AREA VELOCITY FLOODUAY FLWDUAY 

PACE 76 



I'ublic reporting burden for this form is estimated lo average 2 hours per response. The burden estimale inciudes Lhe 
e for rcvicwing instructions, searching existing daLa sources. gathering and maintaining Lhe needcd da ta ,  and 

mplet ingand reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
reducing lhis burden, to: InrormaLion Collections Managemenl, Federal Emr7:ency ManagemenL Agency, 500 C 

Street ,  S.W.. Washington, DC 20472; and Lo Lhc Ofitce of Management and HudzeL, Paperwork Reduction Project (3067- 
0!48). Washington, DC 20503. . 
Csmrnunity Name: L/n~n~~~pot-afed b'h~~copcc County /%NO of ,LJ~ckenburq 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 
BRIDGEJCULVERT FORM Exolres luiy 3 1 1994 

i.'!ooding Source: Wa.sA  / / M o n a r c h  W a s h  

FEMA ONLY 

Project Namoqdentifier: b d ~ c k ~ t ~ b u r ~ ~  ADMS FCD 89- 79 

PUBLIC BURDEN DISCLOSURE NO'I'ICI+: 
- 

I 2. Location oibr idgdculver t  along flooding source (in terms o f s a e a m  distance or cross-scc~ion iden~ifier):  

~ j ( a C 1 6 ~  0,034 40 \S&f ,b r l  0,042 
3. This  revision reflects (check one or the  following): 

I pq New bridgelculvert not modeled in Lhe FIS 1 
I Modified bridge/culvert previously modeled in the FIS I 
] @ New analysis orbr idgdculver t  previously modeled in h c  FIS I 
I (Erplain why new analp-is was performed) I 

I 
2. BACXGROUNO 

I 

I Provide the following infornlation about  Lhe structure: I 
1 Dimension, material ,  and shapc (e.g. two 10 x 5 feet reiniorced concrete Sox ctllverr: three 30-foot span bridge 

with 2 rowsoi two 3- root d iameter  circuiar picrs; 40-foot wide ogec shapc spillway) S J ~  spm b r i  dq e 
I I 

/ r ; e . .  + @ 23.6 z C? 20.8') w ; f h  f ~ v e  / d l ' o r n e f w  c,i.cL,lLr plf:rL . . i 

2. Entrance geomctry ofculverVtype ofbridge opening (e.g. 30 " - 75" wing wails with square iop edge, sloping 
embankments and verLical abutmenlsl  +rape eo/'&/ f n h o  c e  w i f h  /.9/ : 1 S ~ d e  s/oPc 

and &#om w;dd  of 9?;?'!  

3. tiydraulic modcl used to analyze the s t ructure  (e.g.. Flfi:C-2 with special briuke routine. WSPIIO. IIYXI 

HEC-2 w ; f h  Spectbj  6n '&e R O V { I ~ ~  
I " 

Ifdifferent !han hydraulic analysis for the flooding source. justiiy why the hydraulic analysis uscd for the 
flooding source could not analyze the struclure(s). (Allachjrrstiilcnrion) 

I 
Le: I f  a n y  i t ems  d o  not a p p l y  to  s u b m i t t e d  h y d r a u l i c  analysis .  indicate  by  ?(/A 

O n e  fo rm p e r  newi rev i sed  b r idgeJcu lver r  

FIMA Form 81-89E. AUG 93 BridqelCuluen Form Form 7 P3ge 1 ai 6 





Sketch the plan view or Lhe slrucLure(s) Show, a1 a minimum, the skew angle, cross-section locations, dislances 
bclween cross sections, and length olslruclure (s) 

I 

- flow 

Cross &ton ~ S M t ; o n s  

+&A= O , Q O G  

Sh.6= 0,034 

Q dl u a Lz = 42.2 ft. 

4 L3=/<,8 fs. tn 

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

Culvcrt length or bridge width (h) 42.2 f$ 

Calculated culvertmridge area (ft*) 
by the hydraulic model, ifapplicable 122.f R Z  

'Potal culverfiridge area (Rz) /27<,3 + r f a  

BridgeKulvelt Form Form 7 Page 3 of 6 



3. A N u Y S l S  (bnt'd) 

Elevations Above Which Flow is EfTective for Overbanks 

1ahOvert;ank 

Upstream face [o. 0 4 2) 1 9  2 0 . 0  

Downstream face ,~ '0 ,  23 J) / ? / 9 . P  

Right Overbank 

l921. 9 

/ ? I S .  / 

Minimum Tor, of Road Elevation 

Ian Overbank Right Overbank 

Upstream face 19- * tJ 9 2  9 

Downstream face / ~ z o .  0 /92/. 9 

100-Year Elevations Water Surface Knergy Gradient 
Elevations Elevations 

Upstream face / g  / / a  2 f 1912 t I 8  

Downstream face / q / o .  12 /9//# E7 

Discharee 
Amount  offlow 

Low Flow Pressure Flow Weir Flow ~ o k l  PIOW I 
throughlover 

3832 - - the  s t ructure  (s) (cfs) 3 8 3 2 . 0  I 
T h e  maximum depth of 

flow over the roadwaylrailroad (n.1 0 ..................................... 
W e i r  length (h.) ......................................................... d 

TOD Widths 
Floodplain Floodway 

Upstream face * 14 Q-, 2 

Downstream face P 132. 2 

Tor, Widths 

Erective Flow 
Effective and 
Ineffective Flow 

Upstream face /$J- 5, #' 
1)ownstream face ' /32.Z $; 

g :+!? :. :., :,-!c? ;.D ,:.G /';, ;,' i VC'T F/oocr'/, ,;> (7 - I 
4 i &ridgWCulver( Form Form 7 Page 4 61 6 



l a s s  Coefficienls 

Entrance loss coeficient 

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

Friction loss coefficient through s t ructure  (s) 

Other loss coelficients (e.g., bend 

manhole, ete.) (fLm J' , ,  i e ~ ,  &O : 
Total loss coeflicienl 

Weir coeficienL 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coeficient 

~p-~ ~~ - -  

4. SEDIMENT TRANSPORT CONSIDERATIONS 

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

8 Based on the conditions (such a s  geomorphology, oegelalive cover a n d  deuelopmenl oflhe wafershed a n d  s l ream 
bed, a n d  bank condilions), is there a potential for debris a n d  sediment t ranspor t  (including scour  a n d  
&ps i l ion )  to aflect the 100-year water  surface elevations andlor conveyance capacity through the  
bridgc!culvert? ..................................................... Yes 0 No 

.. If the answer to either 1A or 1B is yes: 
A. WhaL is the estimated sediment (hed marerial) load? 

I cfs (aliach gradation curve) 

Explain method used to estimate thc sediment t ranspor t  and thc  depth ofscour andlor 

deposition /'/A - Scdt'rncq f f f 0 0 6  p0rf n o +  ~ ~ b ? s / ' d e r r  4 
10 aria I YSISO 

/ 

I B. Will sediment accumulate anywhcrc through thc  b r idgc~cu lvc r t ?O Ycs 0 No 

I If yes, explain thc impact on the conveyance capacity through the  1 
I bridgelculvert? I 

5.FLOOOWAY ANALYSIS 

I.:xplain method olbridge encroachmcnL 

!lladway run) Mefhori 7' nJ' evcro~cL,ner , f  ti used where 4he e f , c m a c ~ n e - ;  

S+G f ,&m j,,: (-. , ,~~%-IJCL, S~LIJC/ . : / :  are elr f r A e d  A f h e  E r  r,-,,J G ~ Q I  4& 

,$Cec+,;c c / rua  $!ar,.s e , .ELL 6.4 ; K E A  ) Q 4 , 1; +he ,-. 
)(a t-cc~-r/ F o r  ef/;ec#,;c +L,,VJ W / ~ / O ~ , ~ ; T , < Z ,  

1 I 
IlridgelCulven fotm Form 7 Page 5 01 6 



5. FLOODWAY ANALYSIS (Cont'dl 
1 

Comments (explain any unusual situationu): 

Attach analysis. 

Bridg~Culverl Form Form 7 Paqe 6 oi 6 



r F i o E m L  EMERGENCY MANAGEMENT AGiNcY I 0 . ~ 8 .  Burden NO. 3067.0148 I F ~ " ~  USE ONLY I 
BRIDGEJCULVERT FORM 1 Ex~t res lu iy  3 1 .  199d I 

PUBLIC BURDEN DISCLOSURE NO'l'lCt: . 
I'ublic reporting burden for lhis form is estimaled lo average 2 hours per response. The burden estimate includes the 
Lime for reviewing instructions, searching existing daLa sources, gathering and maintaining the needed daLa, and 
completing and reviewing the form. Send comments reqarding the accuracy of Lhc burden estimate and any su~gesLions  
Tor reducing this burden, to: Information Collections Management, Federal E m r q e n c y  Management Agency, 500 C 
S ~ r e e t .  S.W., Washington. DC 20472; and to the Office of Management and HudeeL, Paperwork lieduction Proiect (3067- 

\0!48). Washington, DC 20503. 
- - 

I 
Community Name: Un~nc~r~orrxfed b'bv~copa Coclnh, /%*('n of ,h./~ckenbc/r=, - 
i.'!ooding Source: W O S ~  w ; Normr~h  V6sh 
Project Namdldentifier:  J41ckenburcl ADMS FCD 89- 74 

1. IDENTIFIER 

I 2. Location o i b r i d g h l v e r t  along flooding source (in terms of stream distance or cross-.icc:ion identifier):- 

I S$C,!,&~ O'O-C/ & <4a# ,br ,  0, 4CY 
3. This revision reflects (check one offhe rollowing): 

New bridgelculvert not modeled in the F1S 

Modified bridgelculvert previously modeled in  the FIS 

New analysis ofbridge/culvert previously modeled in ihc FIS 

iE=plain why new a ~ i y s i s  was performer2 

2. BACXGROUNO 
f I 

1 Provide the following information about Lhe structure: I 
1 Dimension, material, and shape (e.g. two 10 x 5 feet reiniorced concrete box c:~ivert: three 30-Too~span bridge 

with 2 rows o i  two 3- foot diameter circuiar piers; 40-foot wide ogec shape spi!!way) S /X  Cp4n bn'dqr 
G . c . ,  4 @ 20.8' ~ n r l  2 @ /orb+ ) vv,'ft, fi;c 1 . 2 '  d c a  mrirr- p l b ~  I 

9 . Entrance geometry olculvert/lype ofbridge opening (e.g. 30 " - 75" wing walls with square ?OD edge, sloping 
embankments and veriieal abutments)  #mp-po,'c,./o/ e f i  b n c r  w 2 : 1 SJ'OP -?c/ci'f 

0nc-l b n  ffo*) 4 o g9: 2 &.  

3. t tydraulic model used to analyze the  structure (e.g.. JII.:C-? 111ifh speciul bridse rourinr, WSPIIO. I IY8)  

HEC-z  ~ ; t h  ~ , ~ ~ b /  B ~ , ' c / ~ c  Routlne 
I - 

lldifferent !han hydraulic analysis lor the flooding source, jusiiiy why the hydraulic analysis uscd for the 
flooding source could no1 analyze the  struclure(s). (ALLach j u ~ f i l i c a ~ i o n )  

Note: i f  a n y  i t e m s  d o  n o t  a p p l y  t o  s u b m i t t e d  h y d r a u l i c  analysis .  indicate  by N/A 
O n e  fo rm p e r  newl rev i sed  br idge 'culver t  

F I M A  Form81.89E.AUG 93 LlridgeICulven Form Fofm 7 Plqe 1 of 6 



3.ANALYSIS 

Sketch the  downstream face of the s t ructure  together with the road profile. Show, a1 a minimum, t h e  maximum low 
chord elevation, inver t  elevation, minimum top of road elevation, and ineffcclive flow widths. 

See G o =  G c $ r i n # o . ~ /  

Sketch t h e  upstream face o i t h e  struc:ure together with the road profiie. Show, at a 
chord elevation, invert eievation, and minimum top of road elevation. 

- 5 Cvoss S , i o n # ~ . q  
BWgvCulven Form Form 7 Paqe 2 of 6 



- 
keLch the plan view ofthe structure(s) Show, at a minimum, the skew angle, cross-section locations, distances 
ctween cross sections, and lenglh of structure (s). 

- flow 

,432 ~ , b d /  I 

Culverf L y j ! , :  4 2 . 2  

Cross %%on S+o(t,on;s 

5b.A = O .  C ~ i C  
5k.B- o.o\~- I  

sf,. c = 0,0;(9 

5Sa.D= 0.087 
SKw Atyle: 0 

Rmch Len3%5: 
L l  = 3 / , 7 f t  

Q dl U .a Lz = 42t*ofi, 

& 4 $ L3;./4-8 fS. 
fl \n - 

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

- 2 

Culvcrt l c n g h  or bridge width (R) 4 2 . 2  +?!- 

Calculated culverthridge area (R') 
by the hydraulic model, irapplicdble 47S,O &'L 

Y 

'I'oc.il culverfhridge area (n2) 
4P.r. 0 LL' 

- 

BcidgeCulvert Form Form 7 Page 3 of 6 



Elevations Above Which Flow is EKective for Overbanks 

,- I fn  0vehnk Right Overbank 

Upstream face ( ~ T C  0.0117) e 4 /c//7, J , 

Downstream a O , O V - ~  / 9 / R ,  C / ?  ~ 2 ,  9 

MinimumTooof Road Elevation I 
Ian Overbank Right Overbank 

Upstream face /S/8z Cf /9,7, ?- 

Downstream race / 4 / ~ ,  d ,'q 1 7 ,  J- 

100-Ycar Elevations Water SuSace Energy C r a d i c n ~  
Elevatiors Elevations 

Upstream face /?,I%,', 1 - / 9 / ~ - ,  0 2  

/57/2, G 6 1 -  . / 
Downstream face , , y t ~ .  xFZ 

Discharee Low Flow Pressure Flow Weir Flow l'olal Flow 1 

'rhc maximum depth or / 

flow over the roadwaytrailroad (h.) ..................................... 0 

W e i r  length (k.) ........................................................ a '  
( x )  hbgSoy~m K I ' V C ~  F / ~ o ~ , P / Q I ~  

Too Widths 
Pa 

Floodplain Floodway 

Amounr  offlow 
through/over 

3812 î{: - - ,- $ 2  ; cdC the s t ructure  (s) (cis) 

/ 

Upstream face (.) / I d ,  2 

A3.L 
I 

Downstream face /2<0 6 

TOP Widths 

EKective Flow 

N O .  2 / Upstream race 
I 

Downstream face I 2, r .  6 

E k t i v e  and 
IneKeciive Flow 

8ridguCulwen Farm Form 7 Page of 6 



l a s s  Coefficients 

Entrance loss coeflicienL 0 ,  .%C 

Mannings "n" value assigned lo the slruclure(s1 3,030 

Friction loss coeflicient through structure (s) Q. 0 G - L  

Other loss coefficients (e.g., bend 
,. _: 

manhole,ete.) jar &( n:r & t i 7  ic ,~!/&r-s C;.. 0 L? 

Tohl loss coeflicienl / 2 &-G 

Weir coeflicient 2 ,  6 
Pier coeflicient LO*- 
Conlraction loss coelficient ' 

0 30 

Expansion loss coeflicient 0 , s o  

B Based on the conditions (such a s  geomorphology, ue.gelatiue cover a n d  deuelopmenl o/lhe walershed a n d  stream 
bed, a n d  bank conditions), is there a potential for debris and sediment transport(inc1uding scour a n d  
deposilion) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgc!culvert? ....................................................... Yes 0 No 

J 
4. SEDIMENTTUNSPORTCONSIOE~TIONS 

.. If the answer lo either 1A or 1B is yes: 
A. What is rhe estimated sediment (hed malerial) load? 

cfs (altach gradalion curve) 

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

Explain method used lo estimalc the sediment transport  and the depth of scour and/or 

deposition N,A - Sed,'rneq f $ran6 n o f  cons,'dercd 

/n aoa I y.s/sl 
/ 

, 

I B. Will sedimentaccumulalc anywhere through thc b r i d g c ~ c u l v c r t ? ~  Yes 0 .To I 
If yes, explain the impact on the conveyance capacity through the  

bridgelculvert? 

- 
5. F L O O O W A Y  A N A L Y S I S  

i.:xolain method ofbridee encroachmcnL 

L 1 
BridgeICuluen Form Fotm 7 Page 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments ( u p b i n  any unusual siIuafiow): 

I I 

Attach analysis. 

BrldgetCuluen Fwm Form 1 Page6 ot 6 " 



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

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

RUN DATE 14APR92 T IME 11:02:19 * 

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

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

........................................ 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  t 

" ( 9 1 6 )  7 5 6 - 1 1 0 4  X 

*********X*************t"**X"******** 

, 



T H I S  RUN EXECUTED 14APR92 11:02:19 
....................................... 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: May 1991 
..................................... 

T2 BLACK & VEATCH PN 17676: COE & VAN LOO JN 1197-02 
T3 WASH D : MONARCH WASH (Wp4A.O) 

J1 ICHECK I N Q  NlNV lDlR STRT METRIC HVlNS Q USEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

HASSAYAMPA RIVER FIS SECTION (CBA 1988, NO DATUM CHANGE) 
HASSAYAMPA RIVER FLOODPLAIN EXTENDS UP WASH D TO SECTION 0.189. 

X1 46.34 9 1100.0 1200.0 
GR 1940.0 1065.0 1920.0 1100.0 1900.0 1110.0 1898.0 1115.0 1900.0 
GR 1900.0 1430.0 1904.0 1460.0 1920.0 1590.0 1944.0 1640.0 

NC .070 .070 .045 .1 .3 
ET 7.1 9.1 800 

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

XI 0.006 47 802 1024 280 600 280 
GR 1920.2 756. 1915.6 759. 1908.4 760. 1907.6 
GR 1903.6 802. 1903.1 829. 1903.2 849. 1903.6 
GR 1904.1 890. 1904.1 910. 1904.3 931. 1904.6 
GR 1905.4 990. 1905.5 1000. 1905.6 1006. 1905.5 
GR 1905.5 1056. 1905.0 1080. 1904.5 1098. 1904.6 
GR 1904.6 1111. 1904.6 1112. 1904.6 1113. 1904.6 
GR 1904.6 1116. 1904.6 1122. 1905.3 1132. 1905.3 
CR 1905.9 1195. 1906.2 1210. 1906.8 1218. 1907.3 
GR 1908.4 1230. 1908.9 1235. 1910.3 1237. 1912.5 
GR 1915.7 1280. 1920.1 1290. 



PAGE 2 

ET 9.11 
SB 1.05 1.56 2.6 0 99.9 5.5 1275.3 

EAST BOUND BRIDGE SECTION AT DOWNSTREAM SECTION; LOW CHORD 
ELEVATION = 1917.41, FLOWLINE ELEVATION = 1906.74, 5 PIERS, BOTTOM 
WIDTH = 99.9 FEET. 

XI 0.042 49 920 1065 42.2 42.2 42.2 
X2 1 1917.41 1923.28 
X3 10 
BT -3 720 1920.0 1000 1920.6 
GR 1918.7 606. 1918.6 624. 1919.0 637. 1919.3 
GR 1920.1 761. 1919.3 798. 1920.1 838. 1920.3 
GR 1919.6 908. 1919.1 920. 1906.7 941. 1906.7 
GR 1906.7 980. 1906.7 981. 1906.7 988. 1906.7 
GR 1906.7 1002. 1906.7 1007. 1906.7 1010. 1906.7 
GR 1906.7 1028. 1906.7 1030. 1906.7 1035. 1906.7 
GR 1913.2 1050. 1918.9 1065. 1919.9 1078. 1919.9 

0 1920.4 1172. 1921.3 1201. 1921.9 1221. 1921.7 
1921.0 1280. 1921.1 1293. 1921.2 1313. 1921.0 

GR 1921.0 1394. 1921.0 1418. 1922.1 1450. 1921.8 



VEST BOUND BRIDGE SECTION AT DOWNSTREAM SECTION; LOU CHORD 

ELEVATION = 1914.34, FLOWLINE ELEVATION = 1909.25, 5 PIERS,  BOTTOM 

U I D T H  = 89.2 FEET. 

X1 0.059 49 937 1047 42.2 42.2 42.2 
X2 1 1914.34 1919.4 
X3 10 
BT -5 929 1918.4 1076 1918.2 
BT 1216 1917.5 1263 1917.8 
GR 1918.7 612. 1919.3 643. 1919.4 658. 1919.4 
GR 1919.5 740. 1919.5 767. 1919.5 794. 1920.0 
GR 1919.6 882. 1919.6 893. 1919.5 910. 1919.2 
GR 1909.3 937. 1909.3 954,. 1909.2 982. 1909.6 
GR 1909.6 1017. 1909.9 1033. 1910.3 1047. 1911.4 
GR 1916.2 1063. 1917.1 1065. 1916.9 1068. 1916.8 
GR 1917.8 1155. 1917.1 1189. 1917.1 1210. 1917.1 
CR 1917.8 1290. 1917.6 1326. 1917.8 1350. 1917.9 
GR 1918.2 1417. 1918.4 1440. 1918.5 1454. 1918.5 
GR 1919.5 1496. 1919.6 1512. 1919.5 1520. 1918.9 

ET 7.1 9.1 870 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

X I  0.089 80 967 1009 120 190 158 
GR 1924.0 671. 1921.8 675. 1918.6 681. 1916.4 

1915.3 699. 1915.8 708. 1915.8 718. 1916.1 
1916.7 797. 1916.4 823. 1916.0 846. 1915.5 

GR 1915.2 892. 1915.1 908. 1914.2 925. 1914.6 
GR 1914.6 949. 1914.5 953. 1913.9 959. 1913.1 
GR 1910.6 968. 1910.1 972. 1910.4 976. 1910.7 
GR 1911.1 982. 1911.1 984. 1911.2 987. 1911.2 
GR 1911.2 997. 1911.2 1000. 1911.2 1001. 1911.2 
GR 1911.2 1009. 1913.9 1012. 1914.6 1016. 1913.8 
GR 1913.5 1099. 1913.5 1114. 1913.6 1142. 1913.5 
GR 1912.7 1207. 1912.9 1223. 1912.8 1224. 1912.8 
GR 1912.8 1248. 1912.7 1271. 1912.6 1287. 1912.6 
GR 1913.2 1314. 1913.5 1325. 1913.6 1330. 1913.6 
GR 1913.5 1355. 1913.5 1359. 1913.5 1370. 1914.3 
GR 1915.4 1405. 1916.0 1413. 1916.2 1421. 1919.2 
GR 1922.4 1428. 1924.6 1429. 1925.2 1433. 1925.3 
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QT 2 3774 3774 
ET 7.1 9.1 725 

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

X1 0.604 67 948 l o l l  340 306 306 
GR 1976.2 622. 1974.7 626. 1971.7 633. 1969.7 
GR 1966.8 642. 1966.1 644. 1965.3 645. 1965.6 
GR 1966.0 664. 1966.0 677. 1966.5 689. 1967.3 
GR 1968.8 709. 1968.8 718. 1967.7 728. 1967.6 

e 1967.7 758. 1967.7 762. 1968.5 765. 1968.4 
1967.8 785. 1967.5 795. 1966.7 802. 1966.0 

GR 1966.2 834. 1967.1 849. 1967.0 875. 1966.9 
GR 1966.8 905. 1966.7 918. 1966.1 922. 1966.0 
GR 1964.8 934. 1964.2 945. 1963.9 946. 1963.5 
GR 1963.5 968. 1963.5 976. 1963.5 987. 1963.5 
GR 1963.5 998. 1963.5 1000. 1963.5 1001. 1963.5 
GR 1963.7 1014. 1964.2 1018. 1964.2 1019. 1964.6 
GR 1965.3 1025. 1965.7 1027. 1967.1 1036. 1968.7 
GR 1974.1 1048. 1976.4 1064. 
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1043. 

897. 
926. 
963. 
997. 

1033. 

1087. 

1071. 

968. 
1000. 
1034. 
1087. 

1039. 

946. 
958. 
971. 
989. 

1009. 
1032. 
1063. 

1042. 

899. 
938. 
983. 

1047. 

1088. 

953. 
994. 

1049. 
1104. 

1037. 

882. 
928. 
990. 

1025. 
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1060. 

908. 
951. 
996. 

1016. 

1013. 

710. 
806. 
873. 
923. 
968. 
998. 

1023. 

1176. 

943. 
1004. 
1073. 
1164. 

1032. 

443. 
595. 
741. 
827. 
858. 
916. 
982. 

1022. 

1267. 

842. 
889. 
965. 

1013. 
1050. 
1087. 
1140. 
1199. 
1252. 
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PT 2 1590 1590 
ET 7.1 9.1 954 

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

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

USEL AND THE TOPOGRAPHY. 

XI 3.598 26 975 1035 480 470 496 
GR 2344.0 813. 2336.7 832. 2332.7 847. 2332.4 
GR 2332.6 922. 2332.7 929. 2329.7 963. 2328.3 
GR 2328.1 1001. 2327.7 1007. 2327.3 1015. 2327.6 
GR 2328.6 1050. 2329.7 1065. 2330.3 1080. 2330.3 
GR 2329.6 1164. 2330.2 1195. 2330.4 1209. 2332.5 
GR 2344.0 1276. 
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- SECNO DEPTH CUSEL CRlUS USELK EG @. HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .200 CEHV; .500 

*SECNO 46.340 

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

HASSAYAMPA RIVER FLOODPLAIN EXTENDS UP UASH 0 TO SECTION 0.189. 

46.340 5.13 1903.13 1901.76 1925.12 1903.43 .30 .OO .OO 1920.00 

3832.0 .O 2076.2 1755.8 .O 374.5 757.5 .O .O 1900.00 

.OO .OO 5.54 2.32 .OOO .035 .070 .OOO 1898.00 1108.43 

.002697 0. 0. 0. 0 17 8 .OO 345.07 1453.50 

FLOW DISTRIBUTION FOR SECNO- 46.34 CUSEL= 1903.13 

STA= 1108. 1200. 1430. 1453. 

PER Q= 54.2 44.4 1.4 

AREA= 374.5 720.7 36.8 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 800.0 1060.0 TYPE= 1 TARGET- 260.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 

.006 3.23 1906.33 1906.33 .OO 1907.33 1.00 2.13 .21 1903.60 

3832.0 18.5 3736.9 76.6 5.2 461.3 28.5 8.1 3.0 1905.60 

.01 3.53 8.10 2.69 .070 .045 .070 .OOO 1903.10 800.00 

.022692 280. 280. 600. 0 14 0 .OO 260.00 1060.00 

CUSEL- 1906.33 FLOU DlSTRIBUTION FOR SECNO* .01 
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SECNO DEPTH CWSEL CRlWS WSELK EG .. HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

STA= 800. 802. 1024. 1056. 1060. 
PER a= .5 97.5 1.8 . Z  

AREA= 5.2 461.3 25.0 3.5 

VEL= 3.5 8.1 2.7 2.5 

DEPTH= 2.6 2.1 .8 .9 

CCHV= ,300 CEHV- .500 

'SECNO .034 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 911.9 1044.1 TYPE= 1 TARGET= 132.200 

.034 3.82 1910.12 1910.12 .OO 1911.87 1.75 1.98 .38 1917.00 

3832.0 .O 3832.0 .O .O 360.8 .O 9.6 3.6 1916.30 

.02 .OO 10.62 .OO ,000 .030 .OOO ,000 1906.30 926.79 

.008821 160. 148. 140. 0 8 0 .OO 102.99 1029.78 

FLOW DISTRIBUTION FOR SECNO= .03 CWSEL= 1910.12 

STA= 927. 1044. 

PER Q= 100.0 

AREA= 360.8 

VEL= 10.6 

DEPTH= 3.5 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV IS 1909.29 , NOT 1910.12 HYDRAULIC JUMP OCCURS DOWNSTREAM ( IF  LOW FLOW CONTROLS) 

SB XK XKOR COFQ ROLEN BWC B WP BAREA ss ELCHU ELCHD 

1.05 1.56 2.60 .OO 99.90 5.50 1275.30 1.91 1906.74 1906.34 

3301 HV CHANGED MORE THAN HVINS 



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

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

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52 

CLASS B LOW FLOW 

3420 BRIDGE U.S.= 1910.16 BRIDGE VELOCITY= 10.44 CALCULATED CHANNEL AREA= 345. 

EGPRS EGLUC H3 WEIR PLOW BAREA TRAPEZOlO ELLC ELTRD UEIRLN 
AREA 

.OO 1912.18 .OO 0. 3832. 1275. 1225. 1917.41 1923.28 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1920.00 ELREA= 1922.40 

EAST BOUND BRIDGE SECTION AT DOWNSTREAM SECTION; LOW CHORD 
ELEVATION = 1917.41, FLOULlNE ELEVATION = 1906.74, 5 PIERS, BOTTOM 
WIDTH = 99.9 FEET. 

.042 4.51 1911.21 .OO .OO 1912.18 .97 .31 .OO 1919.10 

383:i: 
.O 3832.0 .O .O 484.7 .O 10.0 3.7 1918.90 

.OD 7.91 .OO .OOO .030 .OOO .OOO 1906.70 933.37 
.003828 42. 42. 42. 0 0 0 .OO 114.18 1047.55 

FLOW DlSTRlBUTlON FOR SECNO- .04 CUSEL= 1911.21 

STA= 933. 1065. 
PER 0- 100:O 
AREA= 484.7 
VEL- 7.9 

DEPTH= 4.2 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 929.9 1054.1 TYPE= 1 TARGET- 124.200 
.045 3.89 1910.99 1910.99 .OO 1912.62 1.63 .09 .33 1914.40 

3832.0 .O 3832.0 .O .O 374.2 .O 10.1 3.8 1914.80 
.02 .OO 10.24 .OO .OOO .030 ,000 .OOO 1907.10 935.55 

.009102 16. 16. 16. 0 11 0 .OO 115.38 1050.93 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

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

FLOU DISTRIBUTION FOR SECNO- .05 CUSEL= 1910.99 

STA- 936. 1054. 
PER P= 100.0 
AREA= 374.2 
VEL- 10.2 

DEPTH= 3.2 

"SECNO .D51 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 921.7 1047.3 TYPE= 1 TARGET= 125.600 
.051 3.81 1912.66 1912.66 .OO 1914.52 1.86 .28 . I2 1908.85 

3832.0 40.3 3751.4 40.3 14.6 339.5 14.5 10.4 3.8 1908.85 

.02 2.77 11.05 2.77 .070 .030 ,070 .OOO 1908.85 932.37 

,008350 32. 32. 32. 0 8 0 .OO 104.26 1036.63 

DISTRIBUTION FOR SECNO- .05 CUSEL- 1912.66 

PER P= 1.1 97.9 1.1 
AREA= 14.6 339.5 14.5 

VEL= 2.8 11.1 2.8 

DEPTH= 1.9 3.8 1.9 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV I S  1911.96 , NOT 1912.66 HYDRAULIC JUMP OCCURS DOUNSTREAM ( IF  LOW FLOW CONTROLS) 

SB XK XKOR COFP RDLEN BUC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 89.20 6.00 475.30 . 2.00 1909.25 1908.85 

'SECNO .059 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.66 
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SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB acH  ROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

CLASS B LOW FLOW 

3420 BRIDGE W.S.= 1912.96 BRIDGE VELOCITY= 10.77 CALCULATED CHANNEL AREA= 336. 

EGPRS EGLWC H3 WEIR PLOW BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

1914.24 1915.02 .OO 0. 3832. 475. 475. 1914.34 1919.40 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. 1918.20 ELREA= 1916.60 

UEST BOUND BRIDGE SECTION AT DOWNSTREAM SECTION; LOW CHORD 
ELEVATION = 1914.34, FLOWLINE ELEVATION = 1909.25, 5 PIERS, BOTTOM 
WIDTH = 89.2 FEET. 

.059 4.94 1914.14 .OO .OO 1915.02 .88 .50 .OO 1909.30 
3832.0 .O 3832.0 .O .O 507.9 .O 10.8 4.0 1910.30 

.02 .OO 7.55 .OO .DO0 ,030 ,000 .OOO 1909.20 937.00 

FLOW DISTRIBUTION FOR SECNO- .06 CUSEL- 1914.14 

STA= 937. 1047. 
PER Q= 100.0 
AREA= 507.9 
VEL= 7.5 

DEPTH= 4:6 

"SECNO .O89 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 870.0 1320.0 TYPE= 1 TARGET= 450.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.089 5.19 1915.29 1915.29 .OO 1916.26 .97 .71 .04 1911.10 
3832.0 113.4 1946.8 1771.8 58.0 181.5 625.1 13.5 5.0 1911.20 

.03 1.96 10.73 2.83 ,070 ,030 .070 .OOO 1910.10 873.00 
.006716 120. 158. 190. 0 8 0 .OO 447.00 1320.00 
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SECNO DEPTH CUSEL CRlUS WSELK EG .. HV HL OLOSS L-BANK ELEV 
OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO- .09 CUSEL- 1915.29 

STA= 873. 967. 1009. 1067. 1099. 1142. 1181. 1207. 1223. 1248. 1271. 1287. 1304 

PER a= 3.0 50.8 4.8 3.8 5.0 4.7 4.5 3.3 5.0 4.9 3.7 3.9 
AREA= 58.0 181.5 82.8 57.3 75.6 69.8 58.3 39.8 61.1 58.4 42.2 44.7 

VEL. 2.0 10.7 2.2 2.6 2.5 2.6 3.0 3.2 3.2 3.2 3.3 3.3 
DEPTH= .6 4.3 1.4 1.8 1.8 1.8 2.2 2.5 2.4 2.5 2.6 2.6 

STA= 1304. 1320. 
PER O= 2.5 
AREA= 35.0 
VEL= 2.8 

DEPTH= 2.2 

3265 DIVIDED FLOW 

MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 

.I89 6.51 1924.71 1924.71 .OO 1926.07 1.36 3.59 .12 1918.20 
3832.0 13.6 3205.7 612.7 7.5 315.2 251.4 22.8 9.6 1922.50 

.04 1.81 10.17 2.44 .070 ,030 .070 .OOO 1918.20 964.69 
.006473 520. 528. 580. 0 11 0 .OO 252.53 1224.68 

FLOW DISTRIBUTION FOR SECNO. . I9  CWSEL: 1924.71 

STA= 965. 967. 1044. 1077. 1121. 1160. 1225. 
PER a= .4 83.7 4.3 5.6 4.5 1.6 
AREA- 7.5 315.2 62.7 83.0 68.6 37.1 
VEL= 1.8 10.2 2.6 2.6 2.5 1.6 

DEPTH- 3.3 4.1 1.9 1.9 1.8 .6 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH CUSEL CRIUS WSELK EG ., HV HL OLOSS L-BANK ELEV 
QLOB QCH OROB ALOB ACH AROB VOL TWA R-8ANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= .28 CWSEL- 1930.69 

STA- 968. 970. 1013. 1075. 1093. 1117. 1138. 1146. 1159. 1170. 1182. 1191. 1203 
PER Q= .I 39.7 3.3 3.2 4.7 7.3 3.6 6.2 5.4 5.6 3.4 4.1 
AREA= 2.2 126.2 41.7 31.4 44.0 54.4 24.3 40.8 35.0 37.0 24.6 31.0 
VEL- 2.3 12.1 3.0 3.9 4.1 5.1 5.7 5.8 5.9 5.8 5.3 5.1 

DEPTH= 1.1 2.9 .7 1.7 1.8 2.6 3.0 3.1 3.2 3.1 2.7 2.6 

STA= 1203. 1212. 1224. 1249. 1253. 
PER Q= 3.0 3.9 6.2 .2 
AREA- 22.8 29.8 53.1 4.0 
VEL= 5.1 5.0 4.5 2.4 

DEPTH= 2.5 2.5 2.1 .9 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTICAL DEPTH ASSUMED 

.347 5.91 1939.11 1939.11 .OO 1940.53 1.42 2.67 .09 1934.50 
3832.0 916.6 2763.4 151.9 353.2 248.3 42.4 31.7 13.1 1934.60 

.07 2.59 11.13 3.58 .070 .030 .065 .OOO 1933.20 798.31 
.005372 325. 333. 310. 0 14 0 .OO 243.31 1041.62 

FLOW DISTRIBUTION FOR SECNO- .35 CUSEL= 1939.11 

STA- 798. 834. 882. 913. 944. 963. 975. 980. 1026. 1034. 1042. 

PER Q= 3.0 3.5 3.7 3.8 4.0 3.4 2.4 72.1 3.4 .6 
AREA= 55.0 67.2 59.6 59.9 51.1 38.3 22.1 248.3 31.3 11.1 
VEL= 2.1 2.0 2.4 2.5 3.0 3.4 4.2 11.1 4.1 2.1 

DEPTH= 1.5 1.4 1.9 1.9 2.7 3.2 4.4 5.4 3.9 1.5 

"SECNO .421 
7185 MlNIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

.421 7.04 1947.34 1947.34 .OO 1948.94 1.60 2.00 .05 1942.20 

3832.0 6.6 3018.1 807.3 4.8 266.3 290.1 37.2 15.3 1942.00 

.08 1.39 11.33 2.78 .065 ,030 .065 .OOO 1940.30 969.32 

.004750 290. 391. 530. 0 8 0 .OO 226.67 1195.99 
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SECNO DEPTH CUSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCN YROB XNL . XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlD ENDS1 

FLOU DlSTRlBUTlON FOR SECNO- .42 CWSEL= 1947.34 

STA= 969. 972. 1015. 1023. 1033. 1044. 1080. 1138. 1196. 
PER P= .2 78.8 4.5 4.1 3.7 4.0 3.7 1.0 

AREA- 4.8 266.3 38.3 39.9 38.8 64.9 76.0 32.1 
VEL- 1.4 11.3 4.5 4.0 3.6 2.4 1.9 1.2 

DEPTH= 1.8 6.2 4.8 4.0 3.5 1.8 1.3 .6 

*SECNO .473 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,473 6.04 1953.14 1953.14 .OO 1954.63 1.49 1.74 .01 1947.50 
3832.0 151.2 2893.3 787.5 30.7 261.2 223.2 40.5 16.6 1948.70 

.09 4.92 11.08 3.53 .065 ,040 .065 .OOO 1947.10 947.08 
.009059 280. 275. 260. 0 15 0 .OO 195.59 1142.67 

FLOW DlSTRlBUTlON FOR SECNO- .47 CWSEL- 1953.14 

. r R  Q. 

947. 957. 1004. 1018. 1035. 1047. 1073. 1143 

3.9 75.5 4.8 5.6 3.1 4.3 2.7 
AREA- 30.7 261.2 42.0 49.1 29.8 49.0 53.4 
VEL= 4.9 11.1 4.4 4.4 4.0 3.3 1.9 

DEPTH= 3.1 5.6 3.0 2.9 2.5 1.9 .8 

*SECNO .546 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.546 4.70 1960.40 1960.40 .OO 1961.74 1.34 3.41 .02 1956.80 
3832.0 1440.9 2196.0 195.1 362.2 186.1 51.6 45.6 18.4 1956.80 

. I0  3.98 11.80 3.78 .065 .030 .065 ,000 1955.70 828.57 
.008384 460. 385. 315. 0 15 0 .OO 216.10 1044.67 

FLOW DISTRIBUTION FOR SECNO= .55 CUSEL= 1960.40 

STA= 829. 839. 850. 860. 871. 895. 921. 946. 965. 978. 1022. 1031. 1045. 
PER Q= 3.1 6.5 4.3 3.8 3.9 3.8 4.0 4.1 4.3 57.3 3.1 2.0 
AREA= 27.3 46.0 34.5 33.2 45.6 46.9 47.5 43.2 37.9 186.1 26.9 24.7 
VEL= 4.3 5.4 4.8 4.4 3.2 3.1 3.2 3.6 4.3 11.8 4.3 3.2 

DEPTH= 2.6 4.2 3.5 3.0 1.9 1 .8 1.9 2.3 2.9 4.2 3.0 1.8 



SECNO DEPTH CUSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 
QLOB OCH QROB ALOE ACH AROB VOL T UA R-BANK ELEV 

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

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 725.0 1040.0 TYPE- 1 TARGET= 315.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAlN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.604 4.49 1967.99 1967.99 .OO 1969.24 1.25 2.16 .01 1963.50 
3774.0 638.7 2872.7 262.6 256.2 282.6 72.1 50.1 20.4 1963.50 

. I1  2.49 10.16 3.64 .065 ,030 .065 .OOO 1963.50 725.40 
.005692 340. 306. 306. 0 8 0 .OO 302.36 1039.32 

FLOW DISTRIBUTION FOR SECNO- .60 CUSEL- 1967.99 

*SECNO .712 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.712 3.53 1980.23 1980.23 .OO 1981.14 .91 3.99 .03 1977.90 
3774.0 737.0 2173.5 863.5 247.2 223.4 267.2 59.2 25.3 1977.90 

. I3  2.98 9.73 3.23 .065 .030 .065 .OD0 1976.70 711.51 
.008539 620. 570. 560. 0 15 0 .OO 416.54 1128.04 

FLOU DISTRIBUTION FOR SECNO= .71 CUSEL= 1980.23 
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SECNO DEPTH CWSEL CRlUS WSELK EC .. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL T UA R-BANK ELEV 

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

STA= 712. 823. 854. 873. 897. 913. 985. 1011. 1034. 1053. 1071. 1094. 1118. 
PER a= 3.8 4.6 3.2 4.7 3.2 57.6 3.4 4.0 3.5 3.1 3.8 4.3 
AREA- 69.4 55.9 36.7 50.6 34.6 223.4 42.9 45.3 38.6 35.1 44.4 48.2 

VEL- 2.1 3.1 3.3 3.5 3.5 9.7 3.0 3.3 3.4 3.3 3.3 3.4 
DEPTH= .6 1 .8 1.9 2.1 2.2 3.1 1.6 2.0 2.0 1.9 1.9 2.0 

STA= 1118. 1128. 
PER Q= .9 
AREA= 12.8 
VEL= 2.6 

DEPTH= 1.3 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.790 3.92 1988.52 1988.52 .OO 1990.13 1.61 3.52 .21 1985.90 
3774.0 134.8 3603.3 @ .I5 

35.9 40.5 346.9 13.3 64.7 28.0 1986.20 
3.33 10.39 2.70 .065 .030 .065 .OOO 1984.60 911.68 

.008385 450. 412. 410. 0 8 0 .OO 131.15 1042.82 

FLOW DISTRIBUTION FOR SECNOa .79 CWSEL= 1988.52 

STA= 912. 914. 916. 926. 933. 1033. 1041. 1043. 
PER 0; : 1 .2 1.7 1.6 95.5 .9 .O 
AREA= 1.4 3.1 19.7 16.2 346.9 12.6 .7 

VEL= 1.4 2.7 3.3 3.7 10.4 2.8 1.1 
DEPTH= .6 1.6 2.0 2.3 3.5 1.6 .4 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.843 5.92 1993.62 1993.62 .OO 1995.77 2.15 2.03 .16 1987.70 
3774.0 208.7 3136.8 428.5 47.6 245.5 116.4 67.3 28.8 1987.80 

.I5 4.38 12.78 3.68 .065 .030 .065 .DO0 1987.70 963.17 
.006317 280. 280. 280. 0 11 0 .OO 107.66 1070.83 
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SECNO DEPTH CWSEL C R l W S  USELK EG HV HL OLOSS L-BANK ELEV 
 LOB . QCH  ROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO= .84 CUSEL= 1993.62 

STA= 963. 968. 971. 976. 978. 1020. 1027. 1034. 1050. 1060. 1070. 1071 

PER a= .3 .8 2.8 1.6 83.1 5.4 2.3 1.8 1.1 .7 .O 

AREA- 5.4 8.9 22.1 11.1 245.5 37.3 22.9 26.8 16.2 12.7 .4 

VEL= 2.0 3.5 4.7 5.5 12.8 5.5 3.8 2.6 2.5 2.1 .8 

DEPTH; 1.1 3.0 4.4 5.6 5.8 5.3 3.3 1.7 1.6 1.3 .5 

*SECNO .939 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.939 4.81 2002.81 2002.81 .OO 2004.91 2.10 3.59 .OO 1998.10 

3774.0 91.1 3447.6 235.4 23.4 285.0 53.8 71.8 29.9 1998.50 

.17 3.88 12.10 4.38 .065 ,030 .065 .OOO 1998.00 946.58 

,007975 510. 507. 510. 0 15 0 .OO 92.33 1038.91 

FLOW DISTRIBUTION FOR SECNO= .94 CWSEL= 2002.81 

*SECNO 1.032 , 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.032 4.71 2014.11 2014.11 .DO 2015.92 1.81 3.87 .03 2009.40 

3774.0 882.1 2871.0 20.9 207.9 236.5 8.2 76.4 31.2 2009.80 
. I8  4.24 12.14 2.55 .065 .030 .065 ,000 2009.40 912.87 

.OD7764 500. 491. 490. 0 8 0 .OO 128.94 1041.80 

FLOW DISTRIBUTION FOR SECNO- 1.03 CWSEL= 2014.11 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

*SECNO 1.127 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.127 4.20 2023.10 2023.10 .OO 2024.81 1.72 4.18 .01 2018.90 

4000.0 138.1 2910.5 951.4 33.2 242.3 207.0 81.7 32.7 2019.10 
.19 4.16 12.01 4.60 , .065 .030 .065 .OOO 2018.90 945.73 

,008940 490. 502. 510. 0 11 0 .OO 142.16 1087.88 

FLOW DISTRIBUTION FOR SECNO= 1.13 CWSEL= 2023.10 

STA= 946. 953. 960. 1019. 1038. 1049. 1063. 1068. 1084. 1088. 
PER a= .6 2.9 72.8 9.1 4.1 4.7 1.5 4.1 .3 

AREA- 9.4 23.8 242.3 70.2 35.2 42.0 14.0 40.8 4.8 

VEL= 2.5 4.8 12.0 5.2 4.7 4.5 4.3 4.0 2.2 
DEPTH= 1.3 3.4 4.1 3.7 3.2 3.0 2.8 2.5 1.2 

*SECNO 1.229 
7185 MINIMUM S P E C I F I C  ENERGY 

0 C R I T I C A L  DEPTH ASSUMED 

1.229 5.50 2034.60 2034.60 .OO 2036.34 1.74 4.29 .01 2030.20 
4000.0 1336.4 2524.4 139.3 319.3 195.4 32.9 88.0 34.5 2029.20 

.21 4.18 12.92 4.23 .065 .030 .065 .OOO 2029.10 884.99 
.007227 520. 539. 540. 0 11 0 .OO 151.11 1036.10 

FLOW DISTRIBUTION FOR SECNO- 1.23 CWSEL- 2034.60 

STA= 885. 890. 896. 910. 928. 955. 974. 984. 989. 1025. 1031. 1036. 
PER a= .3 1.2 3.7 5.2 9.4 7.3 3.9 2.4 63.1 3.0 .4 

AREA; 5.8 14.1 38.6 52.3 87.9 65.6 35.0 20.0 195.4 25.2 7.7 
VEL= 2.2 3.4 3.8 4.0 4.3 4.4 4.5 4.9 12.9 4.8 2.3 

DEPTH= 1.2 2.4 2.8 2.9 3.3 3.5 3.5 4.0 5.4 4.2 1.5 

*SECNO 1.287 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1.287 5.40 2038.40 2038.40 .OO 2040.36 1.96 2.12 .07 2033.50 
4000.0 658.1 2963.0 378.9 129.0 232.5 103.4 91.3 35.4 2033.40 

.22 5.10 12.75 3.67 .065 .030 .065 .OOO 2033.00 917.18 
.007417 240. 306. 310. 0 8 0 .OO 142.35 1059.53 
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SECNO DEPTH CUSEL CRlWS USELK EG .. HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL T UA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLOU DISTRIBUTION FOR SECNO= 1.29 CUSEL= 2038.40 

STA= 917. 920. 926. 938. 951. 996. 1000. 1003. 1008. 1013. 1016. 1024. 1060. 
PER 0- .O 1.3 6.7 8.4 74.1 2.7 1.9 1.9 .9 .4 .7 1 .O 

AREA= 1.3 15.0 51.6 61.1 232.5 19.4 13.8 17.5 11.0 5.1 11.6 24.9 

VEL= 1.1 3.3 5.2 5.5 12.7 5.6 5.4 4.3 3.3 2.8 2.5 1.6 

DEPTH= .5 2.5 4.3 4.7 5.2 4.9 4.6 3.5 2.2 1.7 1.5 .7 

3301 HV CHANCED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.346 6.57 2045.87 2045.87 .OO 2047.24 1.37 1.96 .06 2040.00 

4000.0 1562.8 2408.1 29.1 510.5 202.9 12.4 95.8 37.0 2040.00 

.23 3.06 11.87 2.34 .065 .030 .065 .OOO 2039.30 743.99 

.005105 350. 312. 280. 0 11 0 .OO 268.25 1012.23 

e DISTRIBUTIONFOR SECNO- 1.35 CUSEL. 2045.87 

STA= 744. 806. 839. 855. 866. 881. 923. 942. 952. 968. 975. 1008. 1012. 
PER Q= 4.5 3.3 3.1 3.1 4.1 3.4 5.2 4.4 4.1 3.7 60.2 .7 

AREA= 84.4 56.6 41.0 35.4 46.9 62.9 60.1 41.7 48.1 33.4 202.9 12.4 

VEL= 2.1 2.3 3.1 3.6 3.5 2.2 3.5 4.2 3.4 4.5 11.9 2.3 

DEPTH= 1.4 1.7 2.6 3.2 3.1 1.5 3.2 4.2 3.0 4.8 6.1 2.9 

*SECNO 1.423 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.423 3.90 2054.10 2054.10 .OO 2055.31 I .21  2.54 .02 2051.20 

4000.0 423.3 2696.4 880.3 106.1 257.7 255.7 101.6 39.4 2050.70 

.24 3.99 10.46 3.44 .065 .030 .065 .OOO 2050.20 901.11 

.008605 320. 407. 450. 0 14 0 .OO 274.38 1175.49 

FLOW DISTRIBUTION FOR SECNO- 1.42 CWSEL= 2054.10 

STA= 901. 922. 943. 1018. 1039. 1054. 1088. 1124. 1175. 
PER Q= 4.6 6.0 67.4 7.5 4.4 4.5 4.4 1.1 

AREA= 48.3 57.8 257.7 66.2 42.0 58.0 59.1 30.3 

VEL= 3.8 4.2 10.5 4.6 4.2 3.1 3.0 1.5 

DEPTH= 2.3 2.8 3.4 3.2 2.8 1.7 1.6 .6 
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SECNO DEPTH CUSEL CRlUS WSELK EG .. HV HL OLOSS L-BANK ELEV 

.LOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.513 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.513 4.76 2069.56 2069.56 .OO 2070.57 1.01 4.09 .02 2065.30 

4000.0 1686.3 1651.1 662.6 510.6 141.3 135.4 110.3 43.7 2065.20 
.26 3.30 11.68 4.89 , .065 ,030 .065 .OOO 2064.80 636.67 

.On7365 650. 475. 440. 0 8 0 .OO 395.23 1031.89 

FLOW DISTRIBUTION FOR SECNO- 1.51 CWSEL= 2069.56 

STA= 637. 777. 827. 840. 858. 911. 925. 944. 959. 965. 996. 1010. 1022. 
PER a= 4.3 3.3 5.1 3.8 4.4 5.3 7.0 6.0 2.9 41.3 7.9 6.2 

AREA= 104.1 58.7 45.1 42.4 72.0 47.9 63.8 52.7 23.8 141.3 60.5 49.3 

VEL= 1.7 2.3 4.5 3.6 2.5 4.4 4.4 4.5 4.9 11.7 5.2 5.0 

DEPTH= .7 I .2 3.5 2.4 1.4 3.4 3.4 3.5 4.0 4.6 4.3 4.1 

STA= 1022. 1032. 
PER €4;: 2.5 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.587 3.82 2076.72 2076.72 .OO 2077.75 1.03 3.50 .01 2073.90 

4000.0 292.7 2306.8 1400.5 88.8 224.1 391.6 118.0 47.8 2072.90 

.28 3.30 10.29 3.58 .065 .030 ,065 .OD0 2072.90 871.68 

.no9159 550. 391. 380. 0 15 0 .OO 365.02 1266.73 

FLOW DlSTRlBUTION FOR SECNO; 1.59 CWSEL= 2076.72 

STA= 872. 929. 943. 1013. 1023. 1061. 1078. 1151. 1209. 1225. 1252. 1267. 

PER Q= 3.1 4.2 57.7 3.6 5.0 4.3 3.1 3.8 3.0 8.8 3.2 

AREA= 50.1 38.7 224.1 31.2 63.0 42.8 46.7 62.5 33.7 78.9 32.9 

VEL= 2.5 4.3 10.3 4.6 3.2 4.0 2.7 2.4 3.6 4.5 3.9 

DEPTH= .9 2.8 3.2 3.1 1.7 2.5 .6 1.1 2.1 2.9 2.2 
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SECNO DEPTH CWSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 
a QLOB ~ C H  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 

*SECNO 1.615 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.615 5.49 2083.69 2083.69 .OO 2084.91 1.22 1.31 .06 2078.20 

4245.0 54.2 2230.2 1960.6 18.3 189.5 549.6 121.3 49.5 2078.70 
.28 2.96 11.77 3.57 , .065 .030 .065 .OOO 2078.20 957.33 

.DO6165 130. 148. 220. 0 11 0 .OO 371.82 1329.15 

FLOW DISTRIBUTION FOR SECNO- 1.62 CWSEL= 2083.69 

6 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.710 3.73 2093.33 2093.33 .OO 2094.20 .87 5.13 .04 2091.60 
4245.0 760.5 587.1 2897.4 136.1 60.3 392.0 128.8 53.5 2092.20 

.30 5.59 9.74 7.39 .060 ,030 .050 .OOO 2089.60 869.67 
.021661 500. 502. 480. 0 20 0 .OO 355.35 1231.07 

FLOW DISTRIBUTION FOR SECNO= 1.71 CWSEL= 2093.33 

STA= 870. 885. 892. 903. 947. 962. 1001. 1035. 1062. 1078. 1089. 1113. 1135. 
PER Q= 3.0 3.9 5.5 3.6 1.9 13.8 3.3 6.8 8.2 8.4 18.8 10.6 
AREA= 23.8 21.5 31.7 40.4 18.7 60.3 32.5 45.7 42.0 36.6 81.1 55.6 
VEL- 5.4 7.7 7.4 3.8 4.2 9.7 4.3 6.3 8.3 9.7 9.8 8.1 

DEPTH= 1.6 3.1 2.9 .9 1.2 1.5 1.0 1.7 2.6 3.3 3.4 2.5 

STA= 1135. 1154. 1204. 1231. 
PER a= 5.1 4.7 2.3 
AREA= 33.8 42.3 22.4 
VEL= 6.4 4.7 4.4 

DEPTH= 1.8 .8 .8 



SECNO DEPTH CUSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 
a PLOB PCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.803 4.45 2104.45 2104.45 .OO 2105.57 1.12 5.54 .07 2100.20 
4245.0 1375.8 2353.4 515.8 372.8 217.2 117.6 135.7 57.4 2100.90 

.32 3.69 10.84 4.39 .060 .030 .060 .OOO 2100.00 677.00 
.OW302 410. 491. 500. 0 11 0 .OO 396.26 1094.67 

FLOW DISTRIBUTION FOR SECNO= 1.80 CWSEL- 2104.45 

STA= 677. 706. 759. 782. 966. 976. 993. 1000. 1053. 1069. 1083. 1095. 
PER P= 3.2 5.0 4.4 3.7 4.1 8.2 3.7 55.4 6.1 4.4 1.7 
AREA= 46.2 77.6 51.9 66.4 35.5 66.3 29.0 217.2 54.4 42.0 21.2 
VEL- 3.0 2.8 3.6 2.3 4.9 5.2 5.5 10.8 4.8 4.4 3.3 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 .879 4.01 2116.11 2116.11 .OO 2117.27 1.17 2.93 .02 2112.30 
4245.0 454.3 2979.5 811.2 116.0 294.9 262.4 142.1 60.7 2112.80 

.33 3.92 10.10 3.09 .060 .030 .060 .OOO 2112.10 906.49 
.007187 380. 401. 450. 0 11 0 .OO 307.28 1213.77 

FLOW DISTRIBUTION FOR SECNO= 1.88 CWSEL= 2116.11 

STA= 906. 938. 958. 1037. 1078. 1137. 1173. 1208. 1214. 
PER Q= 3.8 6.9 70.2 4.1 3.3 7.7 3.9 .I 
AREA- 51.8 64.2 294.9 60.8 56.7 86.7 55.8 2.3 

VEL= 3.1 4.6 10.1 2.9 2.5 3.8 3.0 1.1 
DEPTH= 1.6 3.2 3.7 1.5 1.0 2.4 1.6 .4 

3301 HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CWSEL CRlUS USELK EG .. HV HL OLOSS L-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.931 6.53 2122.13 2122.13 .OO 2123.96 1.83 1.90 .20 2115.60 

4245.0 143.6 2888.2 1213.2 37.2 225.0 285.4 146.3 62.4 2117.00 

.34 3.86 12.84 4.25 .060 .030 .060 .OOO 2115.60 952.61 

.DO6060 240. 275. 340. 0 14 0 .OO 173.04 1125.65 

FLOW DISTRIBUTION FOR SECNO= 1.93 CWSEL= 2122.13 

STA= 953. 964. 1001. 1011. 1030. 1042. 1062. 1100. 1126. 
PER Q= 3.4 68.0 6.5 10.6 4.0 4.1 3.2 .2 

AREA= 37.2 225.0 49.3 85.4 40.0 49.6 52.8 8.3 

VEL= 3.9 12.8 5.6 5.3 4.3 3.5 2.5 1.0 

DEPTH- 3.3 6.1 4.9 4.5 3.3 2.5 1.4 .3 

3265 DIVIDED FLOW 

0 
3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.037 4.44 2131.84 2131.84 .OD 2132.80 .95 4.01 .09 2130.10 

4245.0 34.6 739.2 3471.2 11.0 87.9 448.0 150.9 64.3 2130.80 

.35 3.15 8.41 7.75 .060 .030 .050 .OOO 2127.40 955.40 
.019679 580. 560. 270. 0 20 0 .OO 297.47 1274.32 

FLOU DISTRIBUTION FOR SECNO- 2.04 CWSEL= 2131.84 

STA= 955. 968. 1034. 1119. 1129. 1137. 1154. 1168. 1181. 1205. 1221. 1236. 1243, 

PER Q= .8 17.4 3.9 4.2 5.6 11.3 5.7 3.7 8.1 '7.5 8.9 6.3 

AREA= 11.0 87.9 43.2 23.9 26.0 53.5 32.8 24.6 50.3 40.7 44.2 26.6 

VEL= 3.2 8.4 3.8 7.4 9.1 8.9 7.4 6.4 6.8 7.8 8.6 10.0 

DEPTH= .9 1.3 .5 2.4 3.2 3.1 2.3 1.9 2.1 2.5 2.9 3.8 

STA= 1243. 1257. 1271. 1274. 
PER P= 12.1 4.5 .1 

AREA= 51.7 28.6 1.9 

VEL- 9.9 6.7 2.8 

DEPTH= 3.7 2.0 .6 



PAGE 31 

SECNO DEPTH CUSEL CRlWS USELK EG .. HV HL OLOSS L-BANK ELEV 
QLOB QCH PROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

*SECNO 2.122 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.122 5.64 2142.04 2142.04 .OD 2143.73 1.69 4.17 .22 2137.60 
4245.0 764.8 3375.3 104.9 225.0 292.1 26.0 156.2 66.6 2136.60 

.37 3.40 11.56 4.04 .060 .030 ,060 .OOO 2136.40 842.12 
,006019 470. 449. 370. 0 11 0 .OO 183.52 1025.63 

FLOW DISTRIBUTION FOR SECNO= 2.12 CWSEL- 2142.04 

STA= 842. 886. 935. 961. 1017. 1026. 
PER a= 3.5 4.2 10.3 79.5 2.5 
AREA= 58.5 71.3 95.2 292.1 26.0 
VEL= 2.5 2.5 4.6 11.6 4.0 

DEPTH= 1.3 1.5 3.7 5.2 3.0 

NO 2.185 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.185 3.56 2149.76 2149.76 .OO 2151.07 1.31 2.54 .04 2146.20 
4245.0 1449.8 '2682.4 112.8 321.8 242.8 25.9 160.5 68.1 2146.90 

.38 4.51 11.05 4.36 .060 .030 ,060 .OOO 2146.20 891.53 
.010016 330. 333. 330. 0 14 0 .OO 220.98 1112.51 

FLOW DISTRIBUTION FOR SECNO- 2.18 CWSEL= 2149.76 

STA= 892. 925. 955. 972. 986. 1000. 1012. 1028. 1101. 1113. 
PER P= 6.1 4.7 4.3 5.0 5.0 3.4 5.7 63.2 2.7 
AREA= 65.6 54.2 40.9 41.4 41.4 30.9 47.3 242.8 25.9 
VEL- 4.0 3.7 4.5 5.1 5.1 4.7 5.1 11.0 4.4 

DEPTH= 2.0 1.8 2.4 3.0 3.0 2.6 3.0 3.3 2.2 

'SECNO 2.298 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CWSEL CRlWS USELK EG 
QLOB 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlAL 10C ICONT CORAR TOPUID ENOST 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.298 5.04 2162.54 2162.54 .OO 2164.37 1.83 5.39 .15 2157.50 

4245.0 283.2 3322.9 638.9 57.1 276.7 136.9 167.8 70.6 2158.70 

.39 4.96 12.01 4.67 .060 .030 .060 .OOO 2157.50 957.29 

.008173 590. 597. 620. 0 11 0 .OO 133.21 1090.50 

FLOW DISTRIBUTION FOR SECNO- 2.30 CUSEL- 2162.54 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.380 4.36 2171.76 2171.76 .OO 2172.86 1.10 3.47 .07 2167.60 

1914.0 124.4 1132.4 657.2 29.1 107.4 193.5 171.9 72.1 2168.80 

.41 4.28 10.54 3.40 .060 .030 .060 .OOO 2167.40 972.45 

.007220 420. 433. 470. 0 15 0 .OO 161.20 1134.58 

FLOW DISTRIBUTION FOR SECNO- 2.38 CUSEL- 2171.76 

*SECNO 2.458 
7185 MINIMUM SPECIFIC ENERGY 



SECNO DEPTH CWSEL CRIWS USELK EG *, HV HL OLOSS L-BANK ELEV 

QLOB QCH PRO6 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLDB VCH VR 06 XNL XNCH XNR UTN ELMIN SSTA 

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

3720 CRITICAL DEPTH ASSUMED 
2.458 3.06 2183.96 2183.96 .OO 2184.94 .98 3.83 .01 2180.90 

1914.0 275.7 1139.9 498.4 60.6 116.7 134.2 175.2 73.8 2182.10 
.42 4.55 9.77 3.71 .060 .030 .060 .OOO 2180.90 907.52 

.Dl0931 380. 412. 500. 0 19 0 .OO 162.56 1070.08 

FLOW DISTRIBUTION FOR SECNO- 2.46 CUSEL= 2183.96 

STA= 908. 912. 935. 980. 989. 1007. 1010. 1022. 1034. 1047. 1065. 1070. 
PER Q= .5 13.9 59.6 2.7 4.6 .9 5.8 6.8 3.9 1.4 .O 
AREA- 4.2 56.5 116.7 14.5 26.2 5.0 25.9 28.3 20.9 12.7 .9 
VEL- 2.3 4.7 9.8 3.5 3.3 3.6 4.3 4.6 3.5 2.1 .8 

DEPTH- .9 2.5 2.6 1.6 1.5 1.7 2.2 2.4 1.6 .7 .2 

*SECNO 2.511 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.511 4.09 2190.19 2190.19 .OO 2191.39 1.21 2.53 .07 2186.50 
1914.0 0 .43 

80.8 1577.9 255.3 23.6 164.3 91.3 177.2 74.8 2188.90 
3.42 9.61 2.80 .060 .030 .060 .OOO 2186.10 970.55 

.007337 250. 280. 320. 0 11 0 .OO 129.57 1100.13 

FLOW DISTRIBUTION FOR SECNO- 2.51 CWSEL= 2190.19 

STA* 971. 982. 1030. 1039. 1049. 1057. 1077. 1100. 

PER Q= 4'.2 82.4 .9 1.4 3.0 6.7 1.4 
AREA= 23.6 164.3 8.4 11.4 16.7 38.8 16.0 

VEL= 3.4 9.6 2.0 2.3 3.5 3.3 1.7 
DEPTH= 2.1 3.4 .9 1.1 2.1 1.9 .7 

3265 D I V I D E D  FLOW 
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7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.597 3.81 2198.91 2198.91 .OO 2199.84 .93 3.06 .03 2195.60 
1914.0 489.3 1316.8 107.9 185.2 143.9 31.5 180.3 76.5 2195.80 

.45 2.64 9.15 3.43 .060 .030 ,060 .OOO 2195.10 833.88 
.006606 480. 454. 270. 0 11 0 .OO 215.66 1054.77 



SECNO DEPTH CWSEL CRlWS WSELK EG 
OLOB 

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

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENOST 

FLOW DlSTRIBUTION FOR SECNO= 2.60 CWSEL- 2198.91 

STA- 834. 893. 908. 945. 957. 997. 1039. 1047. 1055. 

PER O= 4.4 3.1 3.9 3.9 10.3 68.8 4.3 1.4 
AREA= 42.7 22.3 35.3 23.5 61.4 143.9 21.3 10.2 

VEL= 2.0 2.6 2.1 3.J 3.2 9.1 3.9 2.5 

DEPTH= .7 1.5 1.0 2.0 1.5 3.4 2.7 1.3 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.671 4.32 2209.42 2209.42 .OD 2210.43 1.01 2.43 .02 2206.80 
1914.0 84.6 1442.4 387.0 26.0 157.0 161.3 183.5 78.2 2206.00 

.46 3.25 9.19 2.40 .D60 .030 .060 .OOO 2205.10 949.66 
.005943 410. 391. 350. 0 8 0 .DO 179.52 1145.18 

a DISTRIBUTION .FOR SECNO- 2.67 CWSEL. 2209.42 

STA= 950. 962. 1004. 1018. 1075. 1103. 1123. 1145. 
PER 0- 4.4 75.4 4.7 5.9 4.1 3.4 2.1 
AREA= 26.0 157.0 28.6 48.7 35.5 27.3 21.2 
VEL= 3.3 9.2 3.1 2.3 2.2 2.4 1.9 

DEPTH- 2.1 3.7 2.0 .9 1.3 1.4 1.0 

*SECNO 2.768 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.768 3.60 2221.60 2221.60 .OO 2222.65 1.05 3.50 .01 2218.50 
1914.0 364.7 1225.6 323.7 115.7 123.2 82.7 187.3 80.2 2218.40 

.48 3.15 9.95 3.92 .060 .039 .060 .DO0 2218.00 867.31 

.008110 490. 512. 500. 0 15 0 .OO 160.11 1027.41 

FLOW DISTRIBUTION FOR SECNO= 2.77 CWSEL- 2221.60 

STA= 867. 881. 895. 911. 948. 950. 987. 997. 1008. 1021. 1027. 
PER O= 5.4 6.5 3.5 3.1 .6 64.0 7.1 5.9 3.7 .3 

AREA= 27.5 32.2 23.2 28.7 4.1 123.2 29.5 27.5 22.1 3.5 

VEL= 3.7 3.9 2.9 2.1 2.8 9.9 4.6 4.1 3.2 1.5 

DEPTH= 2.0 2.3 1.4 .8 2.0 3.3 2.9 2.5 1.7 .5 
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SECNO DEPTH CUSEL CRIUS USELK EG .. HV HL OLOSS L-BANK ELEV 

PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlAL IDC ICONT CORAR TOPWIO ENDST 

*SECNO 2.821 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.821 3.25 2228.15 2228.15 .OO 2228.93 .78 2.90 .03 2227.10 

1810.0 1.5 1015.4 793.1 .9 114.7 209.5 189.4 81.4 2226.50 
.50 1.67 8.86 3.79 , .060 .030 ,060 .OOO 2224.90 925.31 

.013353 270. 285. 290. 0 15 0 .OO 221.71 1147.02 

FLOW DISTRIBUTION FOR SECNO. 2.82 CUSEL= 2228.15 

STA- 925. 927. 986. 1000. 1044. 1078. 1089. 1109. 1119. 1128. 1134. 1146. 1147. 
PER P= .1 56.1 4.1 3.3 6.4 3.2 8.4 5.7 6.1 3.4 3.2 .O 
AREA= .9 114.7 20.2 27.4 37.5 16.0 36.0 21.5 21.6 12.9 16.2 .3 
VEL- 1.7 8.9 3.7 2.2 3.1 3.7 4.2 4.8 5.1 4.7 3.6 1.1 

DEPTH- .5 1.9 1.4 .6 1.1 1.5 1 .8 2.2 2.4 2.2 1.4 .3 

*SECNO 2.917 
7185 MINIMUM SPECIFIC ENERGY 

af CRITICAL DEPTH ASSUMED 
2.917 2.84 2240.44 2240.44 .OO 2241.16 .71 5.73 .01 2237.60 

1810.0 27.7 1008.7 773.5 8.7 116.0 261.3 193.6 84.3 2238.50 
.52 3.18 8.69 2.96 .060 .030 ,060 .OOO 2237.60 973.52 

.009499 510. 507. 520. 0 15 0 .OO 256.03 1229.55 

FLOW DlSTRlBUTlON FOR SECNO- 2.92 CWSEL- 2240.44 

STA= 974. 980. 1028. 1039. 1086. 1103. 1134. 1156. 1171. 1191. 1207. 1223. 1230. 
PER Q= 1.5 55.7 3.2 4.9 4.4 7.2 4.5 4.6 5.2 3.9 4.4 .5 
AREA= 8.7 116.0 17.5 40.0 25.4 43.1 28.4 24.6 29.8 23.1 24.7 4.7 
VEL= 3.2 8.7 3.3 2.2 3.2 3.0 2.9 3.4 3.2 3.1 3.2 1.9 

DEPTH. 1.3 2.4 1.6 .9 1.5 1.4 1.3 1.6 1.5 1.4 1.5 .7 

'SECNO 2.996 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.996 3.23 2251.53 2251.53 .OO 2252.47 .94 4.04 .07 2249.60 
1810.0 680.7 1079.6 49.7 186.2 112.5 15.2 197.0 86.3 2248.60 

.53 3.66 9.60 3.27 .060 .030 .060 .OOO 2248.30 888.91 
.009787 470. 417. 380. 0 8 0 .OO 164.54 1053.44 
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SECNO DEPTH CWSEL CRlUS USELK EG 0, HV HL OLOSS L-BANK ELEV 
PLOB PCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

FLOW DISTRIBUTION FOR SECNO= 3.00 CUSEL= 2251.53 

STA= 889. 897. 904. 915. 926. 934. 948. 964. 978. 1000. 1041. 1047. 1053. 
PER P= .O 1.1 4.7 5.5 3.8 5.7 4.9 3.9 8.2 59.6 2.5 .3 

AREA= .9 7.6 21.8 24.0 17.0 27.0 26.1 21.4 40.3 112.5 11.9 3.3 

VEL- .6 2.5 3.9 4.,1 4.1 3.8 3.4 3.3 3.7 9.6 3.7 1.6 

DEPTH- .I 1.1 2.0 2.2 2.1 1.9 1.6 1.5 1.8 2.7 2.0 .5 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.082 4.22 2262.22 2262.22 .OO 2263.67 1.45 3.73 . I5 2258.20 

1810.0 235.1 1383.6 191.3 51.7 128.0 60.8 199.7 87.5 2258.60 

.55 4.55 10.81 3.15 .060 .030 .060 .OOO 2258.00 958.87 

.007507 375. 454. 500. 0 11 0 .OO 89.47 1048.33 

STA- 959. 968. 977. 1009. 1015. 1023. 1036. 1048. 
PER Q= 3.0 10.0 76.4 4.0 2.6 2.9 1 .O 

AREA= 17.3 34.4 128.0 17.2 14.6 19.1 9.9 

VEL= 3.2 5.2 10.8 4.2 3.2 2.8 1.9 

DEPTH= 1.9 3.8 4.0 2.9 1.8 1.5 .8 

*SECNO 3.159 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.159 3.88 2271.38 2271.38 .OO 2272.72 1.33 3.13 .O1 2267.90 

1810.0 218.6 1551.5 40.0 69.2 156.4 13.2 201.9 88.4 2269.00 

.56 3.16 9.92 3.03 .060 ,030 .060 .OOO 2267.50 942.78 

.007853 430. 407. 370. 0 11 0 .OO 96.35 1039.13 

FLOW DISTRIBUTION FOR SECNO- 3.16 CWSEL= 2271.38 

STA= 943. 950. 957. 964. 973. 982. 984. 1030. 1035. 1039. 
3.0 2.8 2.2 2.2 1.0 85.7 1.9 PER P= .8 .3 

AREA- 7.2 14.9 14.2 13.8 13.8 5.3 156.4 9.9 3.3 
VEL= 2.1 3.6 3.5 2.9 2.9 3.5 9.9 3.4 1.8 

DEPTH= 1 .O 2.1 2.0 1.5 1.5 2.6 3.4 2.0 .8 



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

QCH PROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlD ENOST 

"SECNO 3.259 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.259 3.27 2285.27 2285.27 .OO 2286.54 1.26 4.73 .O1 2282.20 
1700.0 175.5 1377.6 146.8 38.2 140.6 37.2 204.7 89.5 2282.00 

.58 4.59 9.80 3.95 , .060 .030 .060 .OOO 2282.00 964.35 
.010432 510. 528. 550. 0 IS 0 .OO 90.14 1054.48 

FLOW DISTRIBUTION FOR SECNO= 3.26 CWSEL= 2285.27 

STA= 964. 969. 981. 1033. 1050. 1054. 
PER P= .9 9.5 81.0 8.5 .2 
AREA- 5.5 32.7 140.6 35.2 2.0 

VEL= 2.6 4.9 9.8 4.1 1.4 
DEPTH= 1.2 2.7 2.7 2.1 .4 

*SECNO 3.353 
7185 MINIMUM SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUMED 
3.353 4.47 2295.57 2295.57 .OO 2296.87 1.30 3.97 .01 2292.40 

1700.0 35.2 1434.1 230.8 13.7 144.7 88.3 207.3 90.6 2292.50 
.59 2.56 9.91 2.61 .060 .030 ,060 .OOO 2291.10 963.33 

.006304 500. 496. 510. 0 11 0 .OO 105.98 1069.31 

FLOW DISTRIBUTION FOR SECNO= 3.35 CWSEL- 2295.57 

STA= 963. 972. 1008. 1017. 1067. 1069. 
PER Q= 2.1 84.4 4.3 9.2 .I 
AREA= 13.7 144.7 21.3 65.9 1.1 

VEL= 2.6 9.9 3.5 2.4 1.1 

DEPTH= 1.6 4.0 2.4 1.3 .5 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLO8L XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.429 4.18 2307.38 2307.38 .OO 2308.07 .69 2.39 .06 2303.20 
1700.0 197.5 874.1 628.4 70.6 97.3 257.1 210.4 92.2 2304.70 

.61 2.80 8.98 2.44 .060 .030 .060 .OOO 2303.20 885.58 
.005683 420. 401. 390. , 0 10 0 .OO 247.49 1199.70 

FLOW DISTRIBUTION FOR SECND= 3.43 CUSEL= 2307.38 

STA= 886. 897. 910. 991. 1017. 1028. 1065. 1118. 1146. 1165. 1188. 1200. 
PER P- 3.5 3.0 5.1 51.4 3.4 4.1 11.1 9.6 4.5 3.8 .5 
AREA= 21.0 20.5 29.1 97.3 20.6 37.2 78.3 55.3 30.0 29.4 6.3 

VEL- 2.9 2.5 3.0 9.0 2.8 1.9 2.4 2.9 2.5 2.2 1.2 
DEPTH= 1.8 1.6 .4 3.7 1.9 1 .O 1.5 2.0 1.6 1.3 .5 

3301 HV CHANGED MORE THAN HVlNS 

a MINIMUM SPECIFIC ENERGY 
7 

3720 CRITICAL DEPTH ASSUMED 

FLOU DISTRIBUTION FOR SECNO= 3.50 CUSEL- 2317.98 

STA= 965. 972. 981. 1017. 1023. 
PER P= .8 7.4 90.0 1.7 
AREA= 6.5 27.3 138.8 10.0 

VEL= 2.2 4.6 11.0 2.9 

DEPTH- 1 .O 3.0 3.9 1 .8 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 



SECNO DEPTH CUSEL CRlUS USELK EG 
,LOB 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlAL I O C  I C O N 1  CORAR TOPUIO ENOST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 954.0 1080.0 TYPE= I TARGET= 126.000 
El-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOOOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. , 

3.598 3.15 2330.45 2330.45 .OO 2331.48 1.03 4.20 .07 2328.30 
1590.0 55.3 1351.7 182.9 20.5 154.6 57.6 215.4 94.6 2328.10 

.64 2.69 8.75 3.17 .060 .030 .060 .OOO 2327.30 954.53 
.008836 480. 496. 470. 0 15 0 .OO 125.47 1080.00 

FLOW DISTRIBUTION FOR SECNO= 3.60 CUSEL- 2330.45 

STA= 955. 963. 975. 1035. 1050. 1065. 1080. 
PER a= .2 3.2 85.0 7.5 3.4 .6 
AREA= 3.2 17.4 154.6 31.5 19.5 6.7 
VEL= I .2 3.0 8.7 3.8 2.8 1.4 

DEPTH= .4 1.4 2.6 2.1 1.3 .4 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.633 3.21 2335.01 2335.01 .OO 2336.01 1.00 1.92 .OO 2333.50 
1590.0 433.0 1027.1 129.9 103.2 108.2 33.0 216.4 95.1 2333.00 

.65 4.19 9.49 3.94 .060 .030 .060 .OOO 2331.80 919.16 
.012150 190. 185. 190. 0 8 0 .OO 124.51 1043.67 

FLOW OISTRlBUTlON FOR SECNO- 3.63 CUSEL= 2335.01 

STA= 919. 932. 945. 959. 977. 1024. 1041. 1044. 
PER Q= 2.9 9.7 7.7 6.9 64.6 7.9 .3 
AREA= 14.6 31.4 28.2 29.1 108.2 30.9 2.2 
VEL= 3.2 4.9 4.4 3.8 9.5 4.1 2.1 

DEPTH= 1.1 2.4 2.0 1.6 2.3 1.8 .8 
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0 SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

9 QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUID ENDS1 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.693 2.47 2343.17 2343.17 .OO 2343.92 .75 3.90 .02 2342.10 
1590.0 373.7 939.5 276.8 98.5 110.2 85.1 218.5 96.4 2342.00 

.66 3.79 8.53 3.25 .060 .030 .060 .OOO 2340.70 879.74 
.012047 300. 317. 390. , 0 15 0 .OO 218.95 1112.55 

FLOW DISTRIBUTION FOR SECNO= 3.69 CUSEL= 2343.17 

STA= 880. 936. 947. 955. 970. 1026. 1083. 1098. 1113. 
PER 9- 7.7 8.2 6.0 1.7 59.1 10.2 5.4 1.8 
AREA= 41.5 26.6 19.4 11.0 110.2 50.8 23.6 10.7 

VEL- 2.9 4.9 4.9 2.4 8.5 3.2 3.7 2.6 
DEPTH= .7 2.4 2.4 .7 2.0 .9 1.6 .7 

3301 HV CHANGED MORE THAN HVlNS 

MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3.812 3.22 2358.82 2358.82 .OO 2360.16 1.35 7.90 . I8  2355.70 
1590.0 22.6 1545.3 22.2 6.8 163.7 6.7 221.9 98.5 2355.60 

.68 3.32 9.44 3.32 .060 .035 .060 .OOO 2355.60 986.64 
.013094 600. 628. 680. 0 11 0 .OO 68.51 1055.15 

FLOW OISTRIBUTION FOR SECNO- 3.81 CWSEL- 2358.82 

STA= 987. 991. 1051. 1055 
PER (15 1.4 97.2 1.4 
AREA= 6.8 163.7 6.7 
VEL= 3.3 9.4 3.3 

DEPTH= 1.6 2.7 1.6 

*SECNO 3.894 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.894 3.95 2367.95 2367.95 .OO 2369.26 1.32 5.00 .OO 2364.20 
1590.0 203.8 1220.9 165.3 47.5 118.9 45.1 223.8 99.2 2364.70 

.69 4.29 10.27 3.66 .060 ,035 .060 ,000 2364.00 965.42 
.010170 470. 433. 420. 0 11 0 .OO 81.89 1047.31 
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SECNO DEPTH CUSEL CRlUS USELK EG 

@ Q  QLOB 

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 I T R I A L  I D C  ICON1 CORAR TOPUID ENDST 

FLOW DISTRIBUTION FOR SECNO- 3.89 CUSEL= 2367.95 

STA= 965. 967. 976. 989. 1021. 1046. 1047. 

PER Q= .I 2.2 10.6 76.8 10.4 .O 

AREA= .7 11.7 35.1 118.9 44.9 .2 
VEL- 1.4 3.0 4.8 10.7 3.7 .8 

DEPTH= .5 1.3 2.7 3.7 1.8 .2  



7 3  WASH D : MONARCH WASH 

J 1  ]CHECK I N 0  N I N V  I D l R  STRT METRIC HVlNS 0 USEL FO 

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

J2 NPROF I P L D T  PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

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



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= .200 CEHV= .500 
'SECNO 46.340 

HASSAYAMPA RIVER FIS SECTION (CBA 1988, NO DATUM CHANGE) 
HASSAYAMPA RIVER FLOODPLAIN EXTENDS UP WASH D TO SECTION 0.189. 

46.340 5.13 1903.13 1901.74 1903.13 1903.43 .30 .OO .OO 1920.00 
3832.0 .O 2076.7 1755.3 .O 374.1 756.6 .O .O 1900.00 

.OO .OO 5.55 2.32 .OOO .035 .070 .OOO 1898.00 1108.44 
.002705 0. 0. 0. 0 18 0 .OO 345.04 1453.48 

3301 HV CHANGED MORE THAN HVlNS 

8 5 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 800.0 1060.0 TYPE= 1 TARGET= 260.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
WSEL AND THE TOPOGRAPHY. 

.006 3.23 1906.33 1906.33 1906.33 1907.33 1.00 2.13 .21 1903.60 
3832.0 18.5 3736.9 76.7 5.2 461.5 28.5 8.1 3.0 1905.60 

.01 3.53 8.10 2.69 .070 .045 .070 .OOO 1903.10 800.00 
.022669 280. 280. 600. 0 14 0 .OO 260.00 1060.00 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 911.9 1044.1 TYPE= 1 TARGET= 132.200 
.034 3.82 1910.12 1910.12 1910.12 1911.87 1.75 1.98 .38 1917.00 

3832.0 .O 3832.0 .O .O 360.9 .O 9.6 3.6 1916.30 
.02 .OO 10.62 .OO .OOO ,030 .OOO .OD0 1906.30 926.79 

.008819 160. 148. 140. 0 8 0 .OO 102.99 1029.78 
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SECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlO ENDST 

SPECIAL BRIDGE 

5227 OOWNSTREAM ELEV IS 1909.29 , NOT 1910.12 HYDRAULIC JUMP OCCURS OOWNSTREAM ( I F  LOU FLOU CONTROLS) 

SB XK XKOR COFQ ROLEN , BUC BWP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 99.90 5.50 1275.30 1.91 1906.74 1906.34 

*SECNO .042 

BTCARD, BRIDGE STENCL- 919.90 STENCR- 1065.10 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.52 

CLASS B LOU FLOU 

3420 BRIDGE U.S.= 1910.16 BRIDGE VELOCITY= 10.44 CALCULATED CHANNEL AREA= 345. 

EGLWC H3 QUElR QLOU BAREA TRAPEZOID ELLC ELTRD UEIRLN 

AREA 
.OO 1912.18 .OO 0. 3832. 1275. 1225. 1917.41 1923.28 0. 

3470 ENCROACHMENT STATIONS= 919.9 1065.1 TYPE= 1 TARGET= 145.200 

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. 1920.00 ELREA= 1922.40 

EAST BOUND BRIDGE SECTION AT DOUNSTREAM SECTION; LOW CHORD 

ELEVATION = 1917.41, FLOWLINE ELEVATION = 1906.74, 5 PIERS, BOTTOM 

WIDTH = 99.9 FEET. 

.042 4.51 1911.21 .OO 1911.21 1912.18 .97 .31 .OO 1919.10 

3832.0 .O 3832.0 .O .O 484.7 .O 10.0 3.7 1918.90 

.02 .OO 7.91 .OO .OOO .Ox0 ,000 .OOO 1906.70 933.37 

.003828 42. 42. 42. 0 0 0 .OO 114.18 1047.55 

3301 HV CHANGED MORE THAN HVlNS 
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7185 MINIMUM SPECIFIC ENERGY 

.p CRITICAL OEPTH ASSUMED 
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SECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH OROB ALOE ACH AROB VOL T UA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUID ENDS1 

3470 ENCROACHMENT STATIONS; 929.9 1054.1 TYPE= 1 TARGET= 124.200 
.045 3.89 1910.99 1910.99 1910.99 1912.62 1.63 .09 .33 1914.40 

3832.0 .O 3832.0 .O .O 374.2 .O 10.1 3.8 1914.80 

.02 .OO 10.24 .OO .On0 ,030 .On0 .OOO 1907.10 935.55 

.009102 16. 16. 16. , 0 11 0 .OO 115.38 1050.93 

*SECNO .051 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 921.7 1047.3 TYPE= 1 TARGET= 125.600 
.051 3.81 1912.66 1912.66 1912.66 1914.52 1.86 .28 . I2 1908.85 

3832.0 40.3 3751.4 40.3 14.6 339.5 14.5 10.4 3.8 1908.85 

.02 2.77 11.05 2.77 .070 .030 .070 .OOO 1908.85 932.37 

.008350 32. 32. 32. 0 8 0 .OO 104.26 1036.63 

5227 DOUNSTREAM ELEV IS 1911.96 , NOT 1912.66 HYDRAULIC JUMP OCCURS DOUNSTREAM ( IF  LOU FLOW CONTROLS) 

SB XK XKOR COFQ RDLEN BUC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 89.20 6.00 475.30 2.00 1909.25 1908.85 

*SECNO .059 
BTCARD, BRIDGE STENCL= 936.90 STENCR- 1047.10 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = 1.66 

CLASS B LOU FLOW 

3420 BRIDGE W.S.= 1912.96 BRIDGE VELOCITY- 10.77 CALCULATED CHANNEL AREA= 336. 

EGPRS EGLWC H3 OUElR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

1914.24 1915.02 .OO 0. 3832. 475. 475. 1914.34 1919.40 0. 



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

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS= 936.9 1047.1 TYPE- 1 TARGET= 110.200 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1918.20 ELREA= 1916.60 

WEST BOUND BRIDGE SECTION AT DOWYSTREAM SECTION; LOU CHORD 
ELEVATION = 1914.34, FLOWLINE ELEVATION = 1909.25, 5 PIERS, BOTTOM 
UIDTH = 89.2 FEET. 

.059 4.94 1914.14 .OD 1914.14 1915.02 .88 .50 .OO 1909.30 

3832.0 .O 3832.0 .O .O 507.9 .O 10.8 4.0 1910.30 

.02 .OO 7.55 .OO .OOO .030 .OOO ,000 1909.20 937.00 

.003019 42. 42. 42. 0 0 0 .OO 110.00 1047.00 

*SECNO .089 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 870.0 1320.0 TYPE= 1 TARGET= 450.000 * ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.089 5.19 1915.29 1915.29 1915.29 1916.26 .97 .71 .04 1911.10 
3832.0 113.4 1946.8 7771.8 58.0 181.5 625.1 13.5 5.0 1911.20 

.03 1.96 10.73 2.83 .070 .030 ,070 .OOO 1910.10 873.00 
.006716 120. 158. 190. 0 8 0 .OO 447.00 1320.00 

3265 DIVIDED FLOU 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 964.0 1225.0 TYPE= 1 TARGET= 261 .OOO 

.I89 6.51 1924.71 1924.71 1924.71 1926.07 1.36 3.58 . I2 1918.20 

3832.0 13.6 3204.8 613.7 7.5 315.4 251.9 22.8 9.6 1922.50 

.04 1.80 10.16 2.44 .070 .030 .070 .OOO 1918.20 964.69 

.006452 520. 528. 580. 0 11 0 .OO 252.85 1224.74 
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SECNO DEPTH CWSEL CRlWS USELK EG 0. HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1254.0 TYPE= 1 TARGET= 286.000 
.284 3.28 1930.68 1930.68 1930.69 1931.80 1.12 3.59 .02 1928.50 

3832.0 5.1 1521.8 2305.1 2.2 126.2 473.8 27.1 11.2 1928.10 
.06 2.34 12.06 4.86 .070 ,030 ,065 .OOO 1927.40 968.00 

,014139 540. 502. 210. 0 8 0 .OO 267.79 1253.46 

*SECND .347 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS' 798.0 1042.0 TYPE= 1 TARGET= 
5.91 1939.11 1939.11 1939.11 1940.53 1.42 

3 8  917.2 2762.9 151.9 353.5 248.3 42.4 
.07 2.59 11.13 3.58 .070 .030 ,065 

,005365 325. 333. 310. 0 14 0 

*SECNO .421 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.0 1196.0 TYPE= 1 TARGET= 
.421 7.04 1947.34 1947.34 1947.34 1948.94 1.60 

3832.0 6.6 3018.0 807.3 4.8 266.3 290.1 
.08 1.39 11.33 2.78 .065 .030 .065 

.004750 290. 391. 530. 0 8 0 

*SECNO .473 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 947.0 1143.0 TYPE= 1 TARGET= 
.473 6.04 1953.14 1953.14 1953.14 1954.63 1.49 

3832.0 151.2 2892.8 788.0 30.8 261.3 223.5 
.09 4.92 11.07 3.53 .065 .040 .065 
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SECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

0 P L O B  PCH PRO6 ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

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

*SECNO .546 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 828.0 1045.0 TYPE= 1 TARGET= 217.000 
.546 4.70 1960.40 1960.40 ,1960.40 1961.74 1.34 3.41 .01 1956.80 

3832.0 1440.8 2196.1 195.1 362.1 186.1 51.6 45.6 18.4 1956.80 
.10 3.98 11.80 3.78 .O65 .030 .065 .OOO 1955.70 828.57 

.008387 460. 385. 315. 0 15 0 .OO 216.10 1044.67 

3265 D l V l O E D  FLOU 

7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 725.0 1040.0 TYPE= 1 TARGET= 315.000 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOW AREA AT CURRENT 

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

USEL AND THE TOPOGRAPHY. 

.604 4.49 1967.99 1967.99 1967.99 1969.24 1.25 2.16 .01 1963.50 
3774.0 638.7 2872.7 262.6 256.2 282.6 72.1 50.1 20.4 1963.50 

. I1  2.49 10.17 3.64 .065 ,030 ,065 .OOO 1963.50 725.40 
.005692 340. 306. 306. 0 8 0 .OO 302.36 1039.32 

*SECNO .712 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 710.0 1129.0 TYPE= 1 TARGET= 419.000 
.712 3.53 1980.23 1980.23 1980.23 1981.14 .91 3.98 .03 1977.90 

3774.0 737.2 2173.1 863.7 247.4 223.5 267.3 59.2 25.3 1977.90 
. I3 2.98 9.72 3.23 .065 .030 .065 ,000 1976.70 711.47 

.OD8527 620. 570. 560. 0 15 0 .OO 416.57 1128.05 

"SECNO .790 

3301 HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CWSEL C R l W S  WSELK EG HV - 
a QLOB QCH QROB ALOE ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 911.0 1043.0 TYPE= 1 TARGET= 
.790 3.92 1988.52 1988.52 1988.52 1990.13 1.61 

3774.0 134.8 3603.3 35.9 , 40.5 346.9 13.3 
. I5 3.33 10.39 2.70 .065 .030 ,065 

.008386 450. 412. 410. 0 8 0 

3301 HV CHANCED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 963.0 1071.0 TYPE= 1 TARGET= 
.843 5.92 1993.62 1993.62 1993.62 1995.77 2.15 

3774.0 208.7 3136.7 428.6 a . I5 
47.6 245.5 116.4 

4.38 12.77 3.68 .065 ,030 .065 
.006315 280. 280. 280. 0 11 0 

*SECNO .939 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 946.0 1039.0 TYPE- 1 TARGET= 
.939 4.81 2002.81 2002.81 2002.81 2004.91 2.10 

3774.0 91.1 3447.4 235.5 23.5 285.2 53.9 
.17 3.88 12.09 4.37 .065 .030 .065 

.007958 510. 507. 510. 0 15 0 

*SECNO 1.032 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 912.0 1042.0 TYPE- 1 TARGET= 
1.032 4.71 2014.11 2014.11 2014.11 2015.92 1.81 

3774.0 882.0 2871.1 20.9 207.8 236.5 8.2 
.18 4.24 12.14 2.55 .065 .030 .065 

.OD7768 500. 491. 490. 0 8 0 

HL OLOSS L-BANK ELEV 
VOL TUA R-BANK ELEV 

WTN ELMIN SSTA 
CORAR TOPUlD ENOST 
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a SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VRQB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

*SECNO 1 .I27 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 945.0 1088.0 TYPE= 1 TARGET= 143.000 
1.127 4.20 2023.10 2023.10 F023.10 2024.81 1.71 4.18 .01 2018.90 

4000.0 138.1 2910.3 951.6 33.3 242.5 207.1 81.8 32.7 2019.10 
. I9  4.15 12.00 4.59 .065 .030 .065 .OOO 2018.90 945.72 

.008920 490. 502. 510. 0 11 0 .OO 142.17 1087.89 

*SECNO 1.229 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 884.0 1037.0 TYPE= 1 TARGET. 153.000 
1.229 5.50 2034.60 2034.60 2034.60 2036.34 1.74 4.29 .01 2030.20 

4000.0 1336.2 2524.5 139.3 319.3 195.3 32.9 88.1 34.5 2029.20 
.21 4.19 12.92 4.23 .065 .030 .065 .OOO 2029.10 884.99 

*SECNO 1.287 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 917.0 1060.0 TYPE= 1 TARGET= 143.000 

1.287 '5.42 2038.42 2038.42 2038.40 2040.36 1.94 2.11 .06 2033.50 
4000.0 658.4 2961.1 380.5 129.5 233.1 104.3 91.3 35.5 2033.40 

.22 5.08 12.70 3.65 .065 .030 .065 .OOO 2033.00 917.14 
.007339 240. 306. 310. 0 5 0 .OO 142.76 1059.89 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 744.0 1013.0 TYPE- 1 TARGET= 269.000 
1.346 6.56 2045.86 2045.86 2045.87 2047.24 1.37 1.95 .06 2040.00 

4000.0 1562.6 2408.4 29.1 510.3 202.9 12.4 95.8 37.0 2040.00 
.23 3.06 11.87 2.34 .065 .030 .065 .OOO 2039.30 744.00 
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SECNO DEPTH CUSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
 LOB QCH aRoB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC l C O N T  CORAR TOPUlD ENOST 

'SECNO 1.423 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 901.0 1176.0 TYPE= 1 TARGET= 275 .OOO 
1.423 3.91 2054.11 2054.11 F054.10 2055.31 1.21 2.54 .02 2051.20 

4000.0 423.4 2695.7 880.9 106.2 258.0 256.2 101.6 39.4 2050.70 
.24 3.99 10.45 3.44 .065 .030 ,065 .OOO 2050.20 901.10 

.008576 320. 407. 450. 0 14 0 .OO 274.42 1175.52 

*SECNO 1.513 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 636.0 1032.0 TYPE- 1 TARGET= 396.000 
1.513 4.75 2069.55 2069.55 2069.56 2070.57 1.01 4.09 .02 2065.30 

4000.0 1684.1 1652.9 663.1 508.8 141.2 135.2 110.3 43.7 2065.20 
.26 3.31 11.71 4.90 .065 ,030 .065 .OOO 2064.80 636.72 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERG? 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 871.0 1267.0 TYPE= 1 TARGET= 
1.587 3.82 2076.72 2076.72 2076.72 2077.75 1.03 

4000.0 292.9 2306.1 1401.0 89.0 224.2 392.1 
.28 3.29 10.28 3.57 .065 .030 .065 

.DO9133 550. 391. 380. 0 15 0 

*SECNO 1.615 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 957.0 1330.0 TYPE= 1 TARGET= 
1.615 5.49 2083.69 2083.69 2083.69 2084.91 1.22 

4245 .O 54.2 2229.4 1961.4 18.3 189.6 550.4 
.28 2.96 11.76 3.56 .065 .030 ,065 



SECNO DEPTH CUSEL CRIUS USELK EG @, HV HL OLOSS L-BANK ELEV 

QLOB QCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

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

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 869.0 1232.0 TYPE= 1 TARGET- 363.000 
1.710 3.73 2093.33 2093.33 2093.33 2094.20 .87 5.13 .03 2091.60 

4245.0 760.5 586.9 2897.6 136.0 60.3 391.8 128.8 53.5 2092.20 

.30 5.59 9.74 7.40 .060 .030 ,050 .OOO 2089.60 869.68 

,021697 500. 502. 480. 0 20 0 .OO 355.30 1231.04 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
@O CRITICAL DEPTHASSUMED 

- 
3470 ENCROACHMENT STATIONS= 677.0 1095.0 TYPE= 1 TARGET- 418.000 

*SECNO 1.879 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 906.0 1214.0 TYPE- 1 TARGET- 308.000 

1.879 4.01 2116.11 2116.11 2116.11 2117.27 1.17 2.93 .01 2112.30 

4245.0 454.3 2979.2 811.5 116.0 295.0 262.5 142.2 60.7 2112.80 

.33 3.92 10.10 3.09 .060 .030 .060 .OOO 2112.10 906.49 

,007181 380. 401. 450. 0 11 0 .OO 307.29 1213.78 

3301 HV CHANGED MORE THAN HVlNS 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 891.0 1113.0 TYPE= 1 TARGET= 222.000 
2.185 3.56 2149.76 2149.76 2149.76 2151.07 1.31 2.53 .04 2146.20 

4245.0 1449.8 2682.4 112.8 321.7 242.8 25.8 160.5 68.1 2146.90 
.38 4.51 11.05 4.36 , .060 ,030 .060 .OOO 2146.20 891.53 

.010019 330. 333. 330. 0 14 0 .OO 220.98 1112.51 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 957.0 1091.0 TYPE- 1 TARGET= 134.000 
2.298 5.04 2162.54 2162.54 2162.54 2164.37 1.83 5.39 .15 2157.50 

4245.0 283.2 3322.7 639.0 57.1 276.8 137.0 167.8 70.6 2158.70 

0.00.:; 
4.96 12.00 4.66 .060 ,030 ,060 .OOO 2157.50 957.28 
590. 597. 620. 0 11 0 .OO 133.22 1090.50 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 972.0 1135.0 TYPE= 1 TARGET= 163.000 
2.380 4.36 2171.76 2171.76 2171.76 2172.86 1.10 3.46 .07 2167.60 

1914.0 124.4 1131.9 657.7 29.1 107.5 193.8 171.9 72.1 2168.80 
.41 4.27 10.53 3.39 .060 .030 .060 ,000 2167.40 972.45 

.007198 420. 433. 470. 0 15 0 .OO 161.27 1134.58 

*SECNO 2.458 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
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SECW DEPlH E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0  LOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

3470 ENCROACHMENT STATIONS= 907.0 1071.0 TYPE= 1 TARGET= 164.000 
2.458 3.06 2183.96 2183.96 2183.96 2184.94 .98 3.82 .01 2180.90 

1914.0 275.7 1139.9 498.4 60.6 116.7 134.2 175.2 73.8 2182.10 

.42 4.55 9.77 3.71 .060 .030 .060 ,000 2180.90 907.52 

.010931 380. 412. 500. , 0 19 0 .OO 162.56 1070.08 

*SECNO 2.511 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 970.0 1101.0 TYPE= 1 TARGET= 131.000 
2.511 4.11 2190.21 2190.21 2190.19 2191.39 1.19 2.50 .06 2186.50 

1914.0 81.1 1575.4 257.6 23.8 165.1 92.6 177.2 74.8 2188.90 

.43 3.40 9.54 2.78 .060 .030 .060 .DO0 2186.10 970.54 

.007189 250. 280. 320. 0 11 0 .OD 129.88 1100.42 

rn CNO 2.597 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 833.0 1055.0 TYPE= 1 TARGET= 222.000 
2.597 3.81 2198.91 2198.91 2198.91 2199.84 .93 3.03 .03 2195.60 

1914.0 489.5 1316.6 107.9 185.4 144.0 31.5 180.4 76.5 2195.80 

.45 2.64 9.14 3.43 .060 ,030 ,060 .OOO 2195.10 833.84 

.OD6598 480. 454. 270. 0 11 0 .OD 215.71 1054.77 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRl TICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 949.0 1146.0 TYPE= 1 TARGET- 197.000 
2.671 4.32 2209.42 2209.42 2209.42 2210.43 1 .O1 2.43 .02 2206.80 

1914.0 84.6 1442.3 387.1 26.0 157.0 161.4 183.5 78.2 2206.00 

.46 3.25 9.18 2.40 .060 .030 .060 .OOO 2205.10 949.66 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH (IROB ALOB ACH AROB VOL TWA R-BANK €LEV 

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

*SECNO 2.768 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 867.0 1028.0 TYPE= 1 TARGET= 161.000 
2.768 3.60 2221.60 2221.60 2221.60 2222.65 1.05 3.50 .01 2218.50 

1914.0 364.8 1225.4 323.7 115.7 123.3 82.7 187.3 80.2 2218.40 
.48 3.15 9.94 3.91 .060 .030 .060 .OOO 2218.00 867.30 

.008100 490. 512. 500. 0 15 0 .OO 160.11 1027.42 

*SECNO 2.821 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 925.0 1147.0 TYPE- 1 TARGET= 222.000 
2.821 3.25 2228.15 2228.15 2228.15 2228.93 .78 2.89 .03 2227.10 

1810.0 1.5 1015.1 793.4 .9 114.8 209.9 189.4 81.4 2226.50 
.50 1.67 8.84 3.78 .060 .030 .060 .OOO 2224.90 925.30 

*SECNO 2.917 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1230.0 TYPE= 1 TARGET: 257.000 
2.917 '2.84 2240.44 2240.44 2240.44 2241.16 .71 5.72 .O1 2237.60 

1810.0 27.7 1008.8 773.5 8.7 116.0 261.3 193.6 84.3 2238.50 
.52 3.18 8.69 2.96 .060 .030 ,060 .OOO 2237.60 973.52 

.009503 510. 507. 520. 0 15 0 .OO 256.03 1229.55 

*SECNO 2.996 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 888.0 1054.0 TYPE= 1 TARGET= 166.000 

2.996 3.23 2251.53 2251.53 2251.53 2252.47 .93 4.04 .07 2249.60 
1810.0 680.9 1079.4 49.7 186.3 112.5 15.2 197.0 86.3 2248.60 

.53 3.65 9.59 3.27 .060 ,030 .060 .OOO 2248.30 888.86 
,009769 470. 417. 380. 0 8 0 .OO 164.59 1053.45 



SECNO DEPTH CWSEL CRlWS WSELK EG .. HV HL OLOSS L-BANK ELEV 
PLOB PCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 958.0 1049.0 TYPE= 1 TARGET= 91 .OOO 

3.082 4.22 2262.22 2262.22 2262.22 2263.67 1.45 3.73 .I5 2258.20 
1810.0 235.1 1383.8 191.1 51.7 127.9 60.7 199.7 87.5 2258.60 

.55 4.55 10.82 3.15 .060 .030 .060 .OOO 2258.00 958.87 
.OD7522 375. 454. 500. 0 11 0 .OO 89.46 1048.33 

'SECNO 3.159 
7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 942.0 1040.0 TYPE= 1 TARGET- 98.000 
3.159 3.88 2271.38 2271.38 2271.38 2272.72 1.33 3.14 . O i  2267.90 

1810.0 218.4 1551.7 39.9 69.1 156.3 13.2 201.9 88.4 2269.00 
.56 3.16 9.93 3.03 .060 .030 .060 .OOO 2267.50 942.79 

.007870 430. 407. 370. 0 11 0 .OO 96.33 1039.13 

*SECNO 3.259 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 964.0 1055.0 TYPE= 1 TARGET- 
3.259 3.28 2285.28 2285.28 2285.27 2286.54 1.26 

1700.0 175.5 1377.5 146.9 38.3 140.7 37.3 
.58 4.59 9.79 3.94 .060 ,030 .060 

.010383 510. 528. 550. 0 15 0 

*SECNO 3.353 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 963.0 1070.0 TYPE- 1 TARGET= 
3.353 4.47 2295.57 2295.57 2295.57 2296.87 1.30 

1700.0 35.2 1433.1 231.7 13.8 144.9 88.7 
.59 2.56 9.89 2.61 .060 .030 .060 



SECNO DEPTH CWSEL CRIUS USELK EC HV HL OLOSS L-BANK ELEV 

0 OLOB QCH PRO8 ALOE ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 885.0 1200.0 TYPE= 1 TARGET= 315.000 
3.429 4.18 2307.38 2307.38 2307.38 2308.07 .69 2.38 .06 2303.20 

1700.0 197.5 873.4 629.1 70.8 97.4 257.6 210.4 92.2 2304.70 

.61 2.79 8.97 2.44 .060 .030 .O6O .OOO 2303.20 885.57 
.005661 420. 401. 390. 0 10 0 .OO 247.54 1199.73 

0 1 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 965.0 1023.0 TYPE= 1 TARGET- 58.000 
3.504 4.07 2317.97 2317.97 2317.98 2319.70 1.73 2.66 .31 2313.90 

1700.0 139.7 1530.8 29.4 33.7 138.6 10.0 213.1 93.5 2314.40 
.62 4.15 11.05 2.95 .O6O .030 .060 .OOO 2313.90 965.42 

.008244 450. 396. 350. 0 8 0 .OO 57.16 1022.58 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 954.0 1080.0 TYPE= 1 TARGET= 126.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AN0 THE TOPOGRAPHY. 

3.598 3.15 2330.45 2330.45 2330.45 2331.48 ' 1.03 4.20 .07 2328.30 

1590.0 55.3 1351.7 182.9 20.5 154.6 57.6 215.5 94.6 2328.10 

2.69 8.75 3.17 .060 ,030 .060 .OOO 2327.30 954.53 

480. 496. 470. 0 15 0 0 125.47 1080.00 
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SECNO DEPTH CWSEL C R l W S  USELK EG HV HL OLOSS L-BANK ELEV 

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

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

*SECNO 3.633 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 919.0 1044.0 TYPE= 1 TARGET= 125.000 
3.633 3.21 2335.01 2335.01 2335.01 2336.01 1.00 1.92 .OO 2333.50 

1590.0 432.8 1027.3 129.8 103.1 108.1 33.0 216.5 95.1 2333.00 
.65 4.20 9.51 3.94 .060 .030 .060 .OOO 2331.80 919.20 

.012201 190. 185. 190. 0 8 0 .OO 124.46 1043.66 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 879.0 1113.0 TYPE= 1 TARGET= 234.000 
2.47 2343.17 2343.17 2343.17 2343.92 .75 3.90 .03 2342.10 

1 3 n . 7  939.5 276.8 98.5 110.2 85.1 218.5 96.4 2342.00 
.66 3.79 8.53 3.25 .060 .030 .060 .OOO 2340.70 879.73 

.012041 300. 317. 390. 0 15 0 .OO 218.97 1112.56 

3301 HV CHANGED'MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS; 986.0 1056.0 TYPE= " 1 TARGET= 70.000 
3.812 3.22 2358.82 2358.82 2358.82 2360.16 1.35 7.89 .18 2355.70 

1590.0 22.6 1545.3 22.2 6.8 163.9 6.7 221.9 98.5 2355.60 
.68 3.32 9.43 3.32 .060 ,035 .060 .OOO 2355.60 986.64 

.013055 600. 628. 680. 0 11 0 .OO 68.52 1055.15 

*SECNO 3.894 
7185 MINIMUM SPECIFIC ENERG? 
3720 CRITICAL DEPTH ASSUMED 
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SECNO DEPTH E L  C R I U S  USELK EG HV HL OLOSS L-BANK ELEV 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

3470 ENCROACHMENT STATIONS= 965.0 1048.0 TYPE= 1 TARGET= 83.000 

3.894 3.95 2367.95 2367.95 2367.95 2369.26 1.31 4.99 .OO 2364.20 

1590.0 203.9 1220.8 165.3 47.5 118.9 45.2 223.9 99.2 2364.70 

.69 4.29 10.26 3.66 .060 .035 ,060 .DO0 2364.00 965.42 

.010157 470. 433. 420. , 0 11 0 .OO 81.90 1047.32 



PAGE 6 1  

T H I S  RUN EXECUTED 14APR92 11:02:35 
...................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1 9 9 1  
It**.**.*****************"*.*t*tt**** 

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

WASH D : MONARCH WASH 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRO ELLC ELMIN 0 CUSEL CRlUS EG 10*KS VCH AREA .01K 



4APR92 

SECNO 

.421 
,421 

.473 

.473 

.546 

.546 

.604 

.604 

.712 

.712 

.790 

.790 

.843 

.843 

.939 

.939 

1.032 
1.032 

1.127 
1.127 

1.229 
1.229 

1.287 
1.287 

1.346 
1.346 

1.423 
1.423 

1.513 
1.513 

1.587 
1.587 

1.615 
1.615 

X L C H  ELTRO E L L C  

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo , 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CWSEL 

1947.34 
1947.34 

1953.14 
1953.14 

1960.40 
1960.40 

1967.99 
1967.99 

1980.23 
1980.23 

1988.52 
1988.52 

1993.62 
1993.62 

2002.81 
2002.81 

2014.11 
2014.11 

2023.10 
2023.10 

2034.60 
2034.60 

2038.40 
2038.42 

2045.87 
2045.86 

2054.10 
2054.11 

2069.56 
2069.55 

2076.72 
2076.72 

2083.69 
2083.69 

C R I W S  

1947.34 
1947.34 

1953.14 
1953.14 

1960.40 
1960.40 

1967.99 
1967.99 

1980.23 
1980.23 

1988.52 
1988.52 

1993.62 
1993.62 

2002.81 
2002.81 

2014.11 
2014.11 

2023.10 
2023.10 

2034.60 
2034.60 

2038.40 
2038.42 

2045.87 
2045.86 

2054.10 
2054.11 

2069.56 
2069.55 

2076.72 
2076.72 

2083.69 
2083.69 

10*KS VCH 

47.50 11.33 
47.50 11.33 

90.59 11.08 
90.47 11.07 

83.84 11.80 
83.87 11.80 

56.92 10.16 
56.92 10.17 

85.39 9.73 
85.27 9.72 

83.85 10.39 
83.86 10.39 

63.17 12.78 
63.15 12.77 

79.75 12.10 
79.58 12.09 

77.64 12.14 
77.68 12.14 

89.40 12.01 
89.20 12.00 

72.27 12.92 
72.31 12.92 

74.17 12.75 
73.39 12.70 

51.05 11.87 
51.08 11.87 

86.05 10.46 
85.76 10.45 

73.65 11.68 
74.09 11.71 

91.59 10.29 
91.33 10.28 

61.65 11.77 
61.51 11.76 

PAGE 62 

AREA .OlK 

561.18 555.99 
561.21 556.02 

515.19 402.61 
515.50 402.88 

599.82 418.50 
599.74 418.42 

610.94 500.25 
610.91 500.22 

737.75 408.41 
738.16 408.70 

400.74 412.14 
400.73 412.11 

409.50 474.85 
409.55 474.93 

362.27 422.60 
362.54 423.07 

452.59 428.30 
452.51 428.19 

482.49 423.04 
482.85 423.52 

547.59 470.51 
547.48 470.38 

464.88 464.46 
466.93 466.91 

725.79 559.84 
725.62 559.70 

619.52 431.19 
620.32 431.93 

787.31 466.10 
785.18 464.70 

704.45 417.96 
705.25 418.56 

757.38 540.64 
758.28 541.26 



SECNO 

11:02:19 

XLCH 

502.00 
502.00 

491 .OO 

491 .OO 

401 .OO 

401 .OO 

275 .OO 
275.00 

560.00 
560.00 

449.00 
449.00 

333.00 
333.00 

597.00 
597.00 

433.00 
433.00 

412.00 
412.00 

280.00 
280.00 

454.00 

454.00 

391 .OO 
391 .OO 

512.00 
512.00 

285.00 
285.00 

ELTRD 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo, 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CUSEL 

2093.33 
2093.33 

2104.45 
2104.45 

2116.11 
2116.11 

2122.13 
2122.13 

2131.84 
2131.83 

2142.04 
2142.05 

2149.76 
2149.76 

2162.54 
2162.54 

2171.76 
2171.76 

2183.96 
2183.96 

2190.19 
2190.21 

2198.91 
2198.91 

2209.42 
2209.42 

2221.60 
2221.60 

2228.15 
2228.15 

PAGE 63 

10*KS VCH AREA .01K 
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0 SECNO 
XLCH ELTRO ELLC CUSEL 10*KS VCH AREA .01K 



0 H 0 : MONARCH UASH 

SUMMARY PRINTOUT TABLE 1 5 0  
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SECNO 0 CUSEL O I F U S P  D I F U S X  DIFKUS TOPUID XLCH 
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SECNO 0 CWSEL DIFWSP DlFWSX DIFKWS XLCH 



PAGE 67 * SECNO Q CUSEL DIFWSX DIFKWS XLCH 

449.00 
449.00 

333.00 
333.00 

597.00 
597.00 

433.00 
433.00 

412.00 
412.00 

280.00 
280.00 

454.00 
454.00 

391 .OO 

391 .OO 

512.00 
512.00 

285.00 
285.00 

507.00 
507.00 

417.00 
417.00 

454.00 
454.00 

407.00 
407.00 

528.00 
528.00 



SECNO 0 CUSEL DIFUSP DIFWSX DIFKUS TOPUID XLCH 

PAGE 68 



SUMMARY OF ERRORS AN0 SPECIAL NOTES 

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

CAUTION SECNO= . 0 0 6  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

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

CAUTION SECNO= . 0 0 6  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .034  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .034  PROFILE- 1 MINJMUM SPECIFIC ENERGY 

CAUTION SECNO= .034  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .034  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .042 PROFILE- 1 HYDRAULIC JUMP D.S. 

WARNING SECNO- .042 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- .042  PROFILE. 2 HYDRAULIC JUMP D.S. 

UARNING SECNO- .042  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .045  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .045  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .045  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .045  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

T l O N  SECNO= .051  PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

T lON SECNO- .051  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .051  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .051  PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 0 5 9  PROFILE- 1 HYDRAULIC JUMP D.S. 

UARNING SECNO= . 0 5 9  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .059  PROFILE= 2 HYDRAULIC JUMP D.S. 

WARNING SECNO- . 0 5 9  PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- .089 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .089  PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- .089 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 0 8 9  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .I89 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- .189 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .I89 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .I89 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- . 2 8 4  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 2 8 4  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .284  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .284 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

T l O N  SECNO= . 3 4 7  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

T l O N  SECNO= . 3 4 7  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= . 3 4 7  PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= . 3 4 7  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- .421  PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
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CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

T lON SECNO= 

T lON SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNOZ 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNOZ 

CAUTION SECNO= 

Y TION SECNO= 

T lON SECNO= 

CAUTION SECNO- 

I PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.421 PROFILE- 2 CRITICAL DEPTH ASSUMED 

.421 PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

.473 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.473 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

.473 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.473 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

. 5 4 6  PROFILE- 1 C R l T l C A L  DEPTH ASSUMEO 

. 5 4 6  PROFILE= 1 MlNlMUM SPECIFIC ENERGY 

. 5 4 6  PROFILE= 2 CRrTICAL DEPTH ASSUMEO 

.546 PROFILE= 2 MlNlMUM SPECIFIC ENERGY 

.604 PROFILE- 1 CRITICAL DEPTH ASSUMEO 

.604 PROFILE. 1 MINIMUM S P E C l F l C  ENERGY 

.604 PROFILE. 2 CRITICAL DEPTH ASSUMED 

.604 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

.712 PROFILE- 1 CRITICAL DEPTH ASSUMED 

.712 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.712 PROFILE- 2 CRITICAL OEPTH ASSUMED 

.712 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.790 PROFILE- 1 C R l T l C A L  OEPTH ASSUMED 

. 7 9 0  PROFILE- 1 MINIMUM S P E C l F l C  ENERGY 

. 7 9 0  PROFILE- 2 C R l T l C A L  DEPTH ASSUMED 

. 7 9 0  PROFILE. 2 MINIMUM S P E C l F l C  ENERGY 

,843 PROFILE= 1 C R I T I C A L  DEPTH ASSUniED 

4 PROFILE- 1 MINIMUM S P E C l F l C  ENERGY 

.843 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

.843 PROFILE- 2 MINIMUM S P E C l F l C  ENERGY 

.939 PROFILE= 1 C R l T l C A L  DEPTH ASSUMEO 

.939 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

.939 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.939 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.032 PROFILE. 1 C R l T l C A L  DEPTH ASSUMEO 

1.032 PROFILE. 1 MlNlMUM SPECIFIC ENERGY 

1 . 0 3 2  PROFILE- 2 CRITICAL DEPTH ASSUMED 

1.032 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.127 PROFILE= 1 C R l T l C A L  DEPTH ASSUMED 

1.127 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

1.127 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.127 PROFILE= 2 MlNlMUM S P E C l F l C  ENERGY 

1 . 2 2 9  PROFILE= 1 CRITICAL DEPTH ASSUMED 

1 . 2 2 9  PROFILES 1 MINIMUM SPECIFIC ENERGY 

1.229 PROFILE- 2 C R l T l C A L  DEPTH ASSUMED 

1.229 PROFILE= 2 MlNlMUM SPECIFIC ENERGY 
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CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

ION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 
CAUTION SECNO- 

1.287 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.287 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

1.287 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.287 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.346 PROFILE. 1 CRITICAL DEPTH ASSUMED 
1.346 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.346 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.346 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.423 PROFILE- 1 CRITICAL DEPTH ASSUMED 
1.423 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

1.423 PROFILE= 2 CRlTlCAL DEPTH ASSUMED 

1.423 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.513 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.513 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

1.513 PROFILE. 2 CRITICAL DEPTH ASSUMED 

1.513 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.587 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.587 PROFILE; 1 MINIMUM SPECIFIC ENERGY 
1.587 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.587 PROFILE; 2 MINIMUM SPECIFIC ENERGY 

1.615 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.615 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.615 PROFILE- 2 CRITICAL DEPTH ASSUMED 

1.615 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.710 PROFILE. 1 CRITICAL DEPTH ASSUMED 
1.710 PROFILE- 1 MINIMUM SPECIFIC ENERGY 
1.710 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.710 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.803 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.803 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
1.803 PROFILE- 2 CRITICAL DEPTH ASSUMED 

1.803 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.879 PROFILE- 1 CRITICAL DEPTH ASSUMED 

1.879 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.879 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.879 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.931 PROFILE- 1 CRITICAL DEPTH ASSUMED 

1.931 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.931 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.931 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.037 PROFILE= 1 CRITICAL DEPTH ASSUMED 

2.037 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

2.037 PROFILE= 2 CRITICAL DEPTH ASSUMED 

2.037 PROFILE- 2 MINIMUM SPECIFIC ENERGY 
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CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO. 

CAUTION SECNO= 

CAUTlON SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTlON SECNO= 

CAUTlON SECNO- 
CAUTlON SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTlON SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTlON SECNO- 

CAUTlON SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

ION SECNO- 

CAUTION SECNO; 

CAUTION SECNO- 

2 .122 PROFILE. 1 C R l T l C A L  DEPTH ASSUMED 

2.122 PROFILE- 1 MINIMUM S P E C l F l C  ENERGY 

2.122 PROFILE= 2 CRITICAL DEPTH ASSUMED 

2.122 PROFILE- 2 MlNlMUM S P E C l F l C  ENERGY 

2.185 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.185 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
2.185 PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 

2.185 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

2.298 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
2.298 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

2.298 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

2.298 PROFILE= 2 MlNIMUM SPECIFIC ENERGY 

2.380 PROFILE= 1 CRITICAL DEPTH ASSUMED 

2.380 PROFILE= 1 MlNlMUM SPECIFIC ENERGY 

2.380 PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 
2.380 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.458 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.458 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

2.458 PROFILE. 2 C R l T l C A L  DEPTH ASSUMED 

2 . 4 5 8  PROFILE. 2 MlNIMUM SPECIFIC ENERGY 

2.511 PROFILE- 1 CRITICAL DEPTH ASSUMED 

2.511 PROFILE= 1 MlNIMUM S P E C l F l C  ENERGY 

2.511 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

2.511 PROFILE= 2 MlNIMUM S P E C l F l C  ENERGY 

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

2.597 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 

2.597 PROFILE; 2 C R l T l C A L  DEPTH ASSUMED 
2.597 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.671 PROFILE= 1 CRITICAL DEPTH ASSUMED 

2.671 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

2.671 PROFILE. 2 CRITICAL DEPTH ASSUMED 

2.671 PROFILE= 2 MlNIMUM S P E C I F I C  ENERGY 

2.768 PROFILE- 1 CRITICAL DEPTH ASSUMED 

2.768 PROFILE= 1 MINIMUM S P E C l F l C  ENERGY 
2.768 PROFILE= 2 C R l T l C A L  DEPTH ASSUMED 

2.768 PROFILE= 2 MINIMUM S P E C l F l C  ENERGY 

2.821 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

2.821 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

2.821 PROFILE- 2 CRITICAL DEPTH ASSUMED 

2.821 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

2.917 PROFILE. 1 C R l T l C A L  DEPTH ASSUMED 

2.917 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

2.917 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 



2.917 PROFILE- 2 MINIMUM SPECIFIC ENERGY 
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CAUTION SECNO= 2.996 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 2.996 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.996 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 2.996 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.082 PROFILE; 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.082 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.082 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.082 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.159 PROFILE. 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.159 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.159 PROFILE. 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.159 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.259 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.259 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 3.259 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.259 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECN* 3.353 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.353 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.353 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

T lON SECNO= 3.353 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.429 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.429 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 3.429 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 3.429 PROFILE; 2 MINIMUM S P E C l F l C  ENERGY 

CAUTION SECNO= 3.504 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- . 3.504 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 3.504 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.504 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 3.598 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 3.598 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.598 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO; 3.598 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO; 3.633 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.633 PROFILE; 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.633 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.633 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.693 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.693 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 3.693 PROFILE= 2 CRITICAL DEPTH ASSUMED 

T lON SECNO= 3.693 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.812 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.812 PROFILE; 1 MINIMUM SPECIFIC ENERGY 



TlON SECNO- 3.812 PROFILE= 2 CRITICAL DEPTH ASSUMED 
3.812 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.894 PROFILE. 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.894 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.894 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3.894 PROFILE. 2 MINIMUM SPECIFIC ENERGY 
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FLOODUAY DATA, UASH D : MONARCH UASH 

PROFILE NO. 2 

- . - - - - - FLOODUAY - - - - - - -  UATER SURFACE ELEVATION 

STATION U l D T H  SECTION MEAN WITH UITHOUT DIFFERENCE 

AREA VELOCITY FLOODUAY FLOODUAY 
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FLOODUAY DATA, UASH D : MONARCH UASH 

PROFILE NO. 2 

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

STATION WIDTH SECTION MEAN WITH UITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 



<<<<<< Cross Section: 46.34: (FN = w ~ s H D . 0 )  

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

S T A T I O N  
11-19-1992 



<<<<<< Cross Sect ion: .006: (FN = WASHD.0) 

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

1100 

S T A T I O N  



<<<<<< Cross Section: .034: (FN = WASHD.0) 
Q1= 3832 WS1= 1910.12 
Q2= 3832 WS2= 1910.12 - .  - . -  

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 HYDRAULIC JUMP 



<<<<<< Cross Section: .042: (FN = WASHD.0) 
Q1= 3832 WS1= 1911.21 

. . . .  - . .  - Q2= 3832 WS2= 1911.21 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 SPECIAL BRIDGE 

1925 

900 1300 1700 

S T A T I O N  



<<<<<< Cross Section: .045: (FN = WASHD.0) 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 

1926 

91 0 131 0 171 0 

S T A T I O N  



<<<<<< Cross Section: .051: (FN = w ~ s H D . 0 )  
Q1= 3832 WS1= 1912.66 
Q2= 3832 WS2= 1912.66 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 HYDRAULIC JUMP 

1927 

1070 

S T A T I O N  



<<<<<< Cross Sect ion: .059: (FN = WASHD.0) 
Q1= 3832 WS1= 1914.14 
Q2= 3832 WS2= 1914.14 -, . . - . . - 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 SPECIAL BRIDGE 

91 0 1310 171 0 

S T A T I O N  



<<<<<< Cross Sect ion: .089: (FN = WASHD.0) 
Q1= 3832 WS1= 1915.29 
Q2= 3832 WS2= 1915.29 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 

970 1370 1770 21 7 0  

S T A T I O N  



<<<<<< Cross Section: .189: (FN = w ~ s H D . 0 )  

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .284: (FN = WASHD.O) 
Q1= 3832 WS1= 1930.69 - .  - .  - 

Q2= 3832 WS2= 1930.68 - . . - . . - 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = ,065 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: .347: (FN = WASHD.0) 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .065 

S T A T I O N  
11-19-1992 



<<<<<< Cross Sect ion: .421: (FN = WASHD.0) 
Q1= 3832 WS1= 1947.34 
Q2= 3832 WS2= 1947.34 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 
1990 

995 1095 11 95 

S T A T I O N  



<<<<<< Cross Section: .473: (FN = W A S H D . ~ )  
Q1= 3832 WSl= 1953.14 
Q2= 3832 WS2= 1953.14 - .  - 

Manninq-n's: n-lob = .065 n-ch = .04 n-rob = .065 

1095 

S T A T I O N  



<<<<<< Cross Section: .546: (FN = WASHD.0) 
Q1= 3832 WS1= 1960.4 
Q2= 3832 WS2= 1960.4 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 
1974 

11 60 

S T A T I O N  



<<<<<< Cross Section: .604: (FN = WASHD.0) 
Q l =  3 7 7 4  WSl= 1967.99 
Q2= 3 7 7 4  WS2= 1967.99 - . . . - . . - 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 



<<<<<< Cross Section: .712: (FN = WASHD.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

1995 

760 960 1160 

S T A T I O N  



<<<<<< Cross Section: .79: (FN = WASHD.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

1000 1200 1400 1600 

S T A T I O N  



<<<<<< Cross Section: .843: (FN = WASHD.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

995 1095 11 95 

S T A T I O N  



<<<<<< Cross Section: .939: (FN = WASHD.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

201 7 

995 1095 11 95 

S T A T I O N  



<<<<<< Cross Section: 1.032: (FN = WASHD.0) 
Q1= 3774 WS1= 2014.11 
Q2= 3774 WS2= 2014.11 - . . - . . - 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

S T A T I O N  
11-19-1992 



<<<<<< Cross Sect ion: 1 . I  27: (FN = WASHD.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

2037 

995 1095 1195 

S T A T I O N  



<<<<<< Cross Section: 1.229: (FN = WASHD.0) 
Q l =  4000 WSl= 2034.6 
Q2= 4000 WS2= 2034.6 - . . - . . - 

Manning-n's: n-lob = ,065 n-ch = .03 n-rob = .065 

S T A T I O N  
11-19-1992 



<<<<<< Cross Sect ion:  1.287: . (FN = WASHD.O) 
Q1= 4000 WS1= 2038.4 

. . . .  - . .  - Q2= 4000 WS2= 2038.42 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

2057 

1230 

S T A T I O N  



<<<<<< Cross Section: 1.346: (FN = WASHD.~)  

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

2080 

800 1000 1200 

S T A T I O N  



<<<<<< Cross Section: 1.423: (FN = WASHD.O) 
Q l =  4000 WSl= 2054.1 - - - 

Q2= 4000 WS2= 2054.11 - - - 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 
21 00 

S T A T I O N  



<<<<<< Cross Section: 1.513: (FN = WASHD.0) 

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

21 10 

1090 

S T A T I O N  



<<<<<< Cross Section: 1.587: (FN = w ~ s H D . 0 )  

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

2096 

940 11 40 1340 

S T A T I O N  



<<<<<< Cross Sect ion:  1.615: (FN = w ~ s H D . 0 )  

Manning-n's: n-lob = .065 n-ch = .03 n-rob = .065 

21 02 

1270 

S T A T I O N  



<<<<<< Cross Section: 1.71: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .05 

S T A T I O N  



<<<<<< Cross Section: 1.803: (FN = WASHD.0) 
Q l =  4245 W S l =  2104.45 
Q2= 4245 WS2= 2104.45 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

21 24 

750 950 11 50 

S T A T I O N  



<<<<<< Cross Section: 1.879: (FN = w ~ s H D . 0 )  

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

21 60 

1240 

S T A T I O N  



<<<<<< Cross Section: 1.931: (FN = W A S H D . ~ )  

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

1270 

S T A T I O N  



<<<<<< Cross Section: 2.037: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .05 

21 70 

1000 1200 1400 

S T A T I O N  



<<<<<< Cross Section: 2.122: (FN = WASHD.0) 
Q l =  4245 WSl= 2142.04 
Q2= 4245 WS2= 2142.05 + .  . -  

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

21 80 

920 1120 1320 

S T A T I O N  



<<<<<< Cross Section: 2.185: (FN = WASHD.0) 
Q1= 4245 WS1= 2149.76 
Q2= 4245 WS2= 2149.76 -. . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

21 65 

990 11 90 1390 

S T A T I O N  



<<<<<< Cross Section: 2.298: (FN = WASHD.0) 
Q1= 4245 WS1= 2162.54 
Q2= 4245 WS2= 2162.54 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 2.38: (FN = w ~ s H D . 0 )  
Q1= 1914 WS1= 2171.76 
Q2= 1914 WS2= 2171.76 - . . - . . - 

Manninq-n's: n-lob = .06 n-ch = .03 n-rob = .06 

1095 

S T A T I O N  



<<<<<< Cross Sect ion:  2.458: (FN = WASHD.0) 
Q1= 1914 WS1= 2183.96 
Q2= 1914 WS2= 2183.96 -, . . - . . - 

Manninq-n's: n-lob = .06 n-ch = .03 n-rob = .06 



<<<<<< Cross Section: 2.511: (FN = WASHD.0) 
Q1= 1914 WS1= 2190.19 

- . . - . . - Q2= 1914 WS2= 2190.21 

~ a n n i n ~ - n ' s :  n-lob = .06 n-ch = .03 n-rob = .06 

2230 

995 1095 1195 

S T A T I O N  



<<<<<< Cross Section: 2.597: (FN = WASHD.0) 
Q1= 1914 WS1= 2198.91 
Q2= 1914 WS2= 2198.91 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

221 4 

900 1100 1300 

S T A T I O N  



<<<<<< Cross Section: 2.671: (FN = WASHD.O) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2250 

1240 

S T A T I O N  



<<<<<< Cross Section: 2.768: (FN = WASHD.0) 
Q1= 1914 WS1= 2221.6 
Q2= 1914 WS2= 2221.6 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

11 90 

S T A T I O N  



<<<<<< Cross Section: 2.821: (FN = WASHD.0) 
Q1= 1810 WS1= 2228.15 
Q2= 1810 WS2= 2228.15 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2243 

1260 

S T A T I O N  



<<<<<< Cross Section: 2.91 7: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2261 

995 1095 11 95 

S T A T I O N  



<<<<<< Cross Section: 2.996: (FN = WASHD.0) 
Q1= 1810 WS1= 2251.53 - 

Q2= 1810 WS2= 2251.53 4 .  - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2267 

1020 

S T A T I O N  



<<<<<< Cross  Sec t ion :  3.082: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.1 59: . (FN = WASHD.0) 
Q l =  1810 WS1= 2271.38 
Q2= 1810 WS2= 2271.38 -. . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.259: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2306 

1095 

S T A T I O N  



<<<<<< Cross Section: 3.353: (FN = wASHD.0) 

~anning-n's: n-lob = .06 n-ch = .03 n-rob = .06 



<<<<<< Cross Sect ion: 2.597: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

221 4 

900 1100 1300 

S T A T I O N  



<<<<<< Cross Section: 2.671: (FN = WASHD.0) 
Q1= 191 4 WSl= 2209.42 
Q2= 1914 WS2= 2209.42 -. . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 2.768: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2237 

1190 

S T A T I O N  



<<<<<< Cross Section: 2.821: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 2.91 7: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03' n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 2.996: (FN = WASHD.0) 
Q1= 1810 WS1= 2251.53 
Q2= 1810 WS2= 2251.53 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.082: (FN = WASHD.0) 
QI= i810 WSI= 2262.22 
Q2= 1810 WS2= 2262.22 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2277 

995 1095 1195 

S T A T I O N  



<<<<<< Cross Section: 3.1 59: (FN = WASHD.0) 
Q1= 1810 WS1= 2271.38 
Q2= 1810 WS2= 2271.38 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.259: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 



<<<<<< Cross Section: 3.353: (FN = WASHD.0) 
Q l =  1700 WSl= 2295.57 
Q2= 1700 WS2= 2295.57 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

231 5 

1095 

S T A T I O N  



<<<<<< Cross Sect ion:  3.429: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

2327 

1010 1210 1410 

S T A T I O N  



<<<<<< Cross Sect ion: 3.504: (FN = WASHD.0) 
Q1= 1700 WS1= 2317.98 - 

Q2= 1700 WS2= 2317.97 - . -  

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.598: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.633: (FN = WASHD.0) 
QI  = i590 WSI= 2335.01 
Q2= 1590 WS2= 2335.01 - . . - . . - 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.693: (FN = WASHD.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

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

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

. . . . . . . . . . .  

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

700 900 1100 1300 1500 

S T A T I O N  
11-19-1992 



<<<<<< Cross Section: 3.812: (FN = WASHD.0) 

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

31-19-1992 

S T A T I O N  



<<<<<< Cross Section: 3.894: (FN = WASHD.0) 
Q1= 1590 WS1= 2367.95 

. . . .  - . .  - Q2= 1590 WS2= 2367.95 

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

2383 

1095 

S T A T I O N  



---- 100 - YEAR FLOOD 

STREAM BED 

CROSS SECTION 



---- 100 - YEAR FLOOD 

CROSS SECTlON 
LOCATION 
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STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH HASSAYAMPA RIVER 



- - -  100 - YEAR ROOD 

CROSS SECTION 



---- 100 - YEAR ROOD 

STREAM BED 

CROSS SECTION 
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