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F E O ~ R A L  E M E R G E N C Y  M A N A G E M E N T  AGENCY O.M.B. Burden No 3067-0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Expireslulv 3 1, 1994 

I'UBLIC BUKI)EN 1)ISCLOSUHE NOTICE 
I'uhlic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes thc 
ti~rie for reviewing instruclions, searching existing data sources, gathering and maintaining the needed da ta ,  and 
~ ( ~ l n p l e l i n g  and reviewing the form. Send comments regarding the accuracy of lhc! burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street, S.W., Washington, DC 20472; and to the Of'fice of Management and Budget, Paperwork Reduction Project (3067- 

1 'I'he basis for this revision request is (are): (check all lhal apply) 
&Physical change 

WExisting 
Proposed 

Improved methodology 
kk Improved daka 

Floodway revision 

Other New a n d  r e v i s e d  FIS .  

Explain 

2. l'loodingSource: Hassavamua R i v e r  a n d  S o l s  Wash W a t e r s h e d s .  I 1 3. I>ro,ject Namelldentifier: Wickenburg  ADMS I 

I 4. FKMA zone designationsaffected: Zones A ,  AE,  X. 

(example: A, Atl,  AO, A1-A30, A99, AE, V,  V1-30, VE,  B,C, D, X) I 
5. The NFIP map panel(s) affected for all impacted communities is (are): 

Community Community Map Panel Effective 
No. Name County Skate No No. Date 

ICX: 480301 Katy,City Ilarris, Fort Bend TX 480301 0005D 02/08/83 
480287 I larr is  County Harris TX 4820 1 C 0220G 09128190 

040056 Town o f  Wickenburg  M a r i c o p a  AZ 4013C 0660 9 / 0 4 / 9 1  
040037 M a r i c o p a  Mar i copa  A Z  4013C * * 9 / 0 4 / 9 1  

**Pane l  Numbers: *300 ,  *260 ,  *245 ,  *240,  *225,  270.  265 ,  255 ,  235 ,  & 230 
*Not p r i n t e d  

6. The area of revision encompasses the following types of flooding, structures, and associated disciplines: (check all 
llral upply) 

'I'vpes of l'l~~odine: Structures Disciulines* 

a l < i v e r i n e  0 Channelization @ Water Resources 
Coas~a l  1.eveelFloodwall & bilydrology 
Alluvial Fan BridgelCulvert a IIydraulics 
Shallow l*'loodingtr.g. Zones AOand  AH, 0 Dam 0 Sediment Transport 
Lakcs a Coastal 0 Interior Drainage 

Fill Structural 
Affected by C] Pump Station Geotechnical 
windwave action 0 None [.and Surveying 
Yes Channel Relocation Other(describe) 
No Excavation 

0 Other (describe) 

I Olher(descrihe) 
* Attach  completed "Certification by Regis tered Professional  Engineer  and lo r  [.and Surveyor"  Fo rm f o r  I - 

e a c h  discipl ine checked.  ( F o r m  2) I 
2. FLOODWAY INFORMATION 

7. Iblcs the affected lloodingsourcu havea  fluodway designatedun theeffectivc E'IItM or I"UFM? B y e s  No 
8. floes the revised floodway delineation differ from that  shown on the effective FIRM or FBFM a y e s  No 

If yes, give reason: R e s t u d y ,  improved  mapping  a n d  t e c h n i c a l  data.  
I I 
FEMA Form 81-89. A U G  93 Revlslon Requestor and Communsty Offalal Form Form 1 Page 1 of 4 



Atlach copy ofeither a public nolice distributed by the community stating the  community's intent Lo revisc Lhe 
floodway or  a slalement by the  community that  it has  notified all affected properly owners and affected adjacenl I 
jurisdictions. 

9. I)ocs the Sla te  have jurisdiction over the floodway or i ts  adoplion by communities participating in  the NPIP? 
E x y e s  No 

I f  yes, atkach a copy of a letter nulifying Lhe appropriate Sla te  agency of the floodwuy revision and docurnenlalion of Lhe f 
I 1 approval of Lhe revised floodway by the  appropriate Stale agency. I 
I 3. PROPOSED ENCROACHMENTS 

I 110. WiLh Iloodways: I 
I A. Does the revision request involve fill, new construction, substantial improvement, or other development 

in the floodway? Yes fd No I 
113. If yes, does the  development cause the 100-year water surface elevation lo increase a t  any  location by more 

than 0.000 feet? Yes No 

11. Wilhout floodways: 

' I 2 A .  Iloes the revision request involve fill, new conslruction, substantial improvemenl, o r  otherdcvelopment in 
the 100-year floodplain? q Yes &No I 

2 R .  Ifyes, does the  cumulalive effecl ofall  development that  has occurred since the  effective SPIIA was 
originally idenlified cause the  100-year water surface elevation lo increase a t  any localion by more lhan  
one foot (or other strrcharge limil ifcommunity ors la le  hus adopted morr stringenl crileriu)? D y e s  O N o  

If the  answer to cilher Items 1R or  2 R  i s  yes, please provide documentation t h a l  all requirements of Scclion 65.12 of the  
N P l P  regulations have been mel,  regarding evaluation of alternatives, notice to individual legal property owners, 
concurrence ofCEO, and certilicalion t h a l  no insurable structures a re  impacted. 

4. REVISION REQUESTOR ACKNOWLEDGMENT 

12. [ laving read NFllJ Regulations, 44CI'ItCh. I, parls 59,60,61, and 72,1 believe lha l  the proposed revision a 
is not in compliance with the  requirements of the aforementioned NFIP Regulations. 

I 
. 

I 
5 .  COMMUNITY OFFICIAL ACKNOWLEDGMENT 

13. Was lhis revision request reviewed b the  communily for compliance with the community's adopled floodplain 
management ordinances? B y e s  b No I 1 14. 1)oes lh is  revision rcquesl have the  endorsement of the  community? B y e s  q No I I If no to either o f lhe  above queslions, please explain: I 

I IJlcasc nole tha l  community acknowledgment and lor notification is required for all requests a s  outlined in Section 65.4 
(b) of lhe  Nl*'lP Regulations. I 

I I 
6. OPERATION AND MAINTENANCE 

I 

15. Does the physical change involve a flood conlrol structure (e.g., levees, floodwalls, ehannclirution, basins, dams)? I 
If yes, please provide the  rollowing informulion for each of the new flood control slrucluros: 

A. Inspection of the  flood conlrol projecl will be conducled periodically by 
c n t ~ l y  

with a maximl~ni  interval of months between inspeclions 

1 3  Dased on the  results ofscheduled periodic inspections, appropriate maintenance of the flood control ~dci l i t ics  

will be conducled by 
I C l l t l l y l  

to ensure ihe integrily and degree of flood proLcction of the strucLurc 

C ,  A formal plan ofoperalion, includingdocumentalion of the  flood warning system, specific actions and 
ass ign~i ienls  of responsibility by individual name or  title, and provisiirns rbr f.esLing Lhe plan ill in1erv:rls 
no1 less lhan one year,  q has q has not been preparod lor Lhc llootl ronlrol slruchlre.  

Revision Requestor and Community Ofilclal Form Form 1 Page 2 014 



I) .  .The community is willing Lo assume responsibility for performing C] overseeing compliance with the 
mainlenance and operation plans of the 

1 .\'nntel 

flood control structure. lfnot perfi~rnied promptly by an owner other than the community, the community 
will provide the necessary services without cost to the Federal govcrnlnerit.. 

Attach operation and mainlenance plans 

7. REQUESTED RESPONSE FROM FEMA 

16. After examining the pertinent NFII' regulations and reviewing the document entitled "Appeals, lievisions, and 
Amendmenls Lo I*'lood Insurance Maps: A guide for Community Officials," dated January  1990, this request is for 

CLOMK A letter from Fl.'MA commenting on whether a proposed project, i fbu i l l as  proposed, would 
justiry a map revision fI.OMR orPMII1, or proposed hydrology changes(see44 CPR Ch. I ,  
Purls 60, 65, und 72). 

LOMR A leller from FEMA officially revising the current NFIP map to show changes lo floodplains, 
floodways, or flood elevations. LOMKs typically depict decreased flood hazards. (See44 CFIi 
Cli. I Purts 60und65.) 

PMK A reprinted NFlP map incorporating changes to floodplains, floodways, or  flood elevations 
Because of the  Lime and cost involved to change, reprint, and redistribute an NFIP map, a 
['MI< is usually processed when a revision reflecls increased flood hadards or  large-scope 
changes. (See 44 CFR Ch. I, Parts 60 and 65.) 

Other: 1)escribe 

I I 
8. FORMS INCLUDED 

17. Vorm 2 enlitled, "Certification lly llegislered Professional Engineer and/or Land Surveyor" must be submitted. 

I The following forms should be included with lhis request if(check the included forms): I 
flydrologic analysis for flooding source differs from thal 
used to develop FIRM 

Ilydraulic analysis for riverine flooding differs from that  
used to develop FIRM 

'I'he request is based on updated topographic 
information o r  a revised floodplain or  floodway 
delineation is requesled 

The requesl involves any type ofchannel modification 

The requesl involves new bridge or  culverl or  revised 
analysis of a n  existing bridge or  culvert 

The request involves a new revised Icveelfloodwall 
system 

The request involves analysis ofcoastal flooding 

l'he request involves coastal structures credited a s  
providing prolection from the 100-year flood 

The request involves a n  existing, proposed, or  modified 
dam 

'I'he request involves slructurescredited a s  providing 
protection from the 100-year llood on an alluvial fan 

a Hydrologic Analysis Form 
(Form 3) 

B Riverine Ilydraulic Analysis Form 
(Form 4) 

Riverine /Coasbal Mapping Form 
(Form 5 )  

Channelization Form (Form 6) 

BridgelCulvert Form 
(Form 7) 

1.cveelFloodwall System Analysis Form 
(Form 8) 

Coastal Analysis Form (Form 9) 

Coaslal Structures (Form 10) 

Dam Form (Form 11) 

Alluvial Fan Iqooding Form 
(I.'orm 12) 

L 
Revision Requestor and Communtty Offictal Form Form 1 Page 3 of 4 



Note: I understand tha t  my signature indicates that  all 
information submilted in support of lhis request is 
correct. 

Slgnature of Reviston Requester 

Punted Name and Tltle of Revtslon Requester 

Company Name 

Date 

9. INITIAL REVIEW FEE 

18. The minimum initial review fee for the appropriate request category has been included. Yes No 

Initial fce amount: $ 

METIIOD OF PAYMENT (Check one box) I 

C A R D  NUMBER 
PAYMENT VISA MASTEKCARD 
ENCLOSED 

Check o r  money order only. 
Make payable to 

00000oouI3000u000 
1 2  3 4 5  6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

National Flood Insurance Program 

S!b.nalure 

or UOUU 
19. This request is for a project that  is for public benefit and is intended to reduce the flood hazard to existing 

development in identified flood hazard areas  a s  opposed to planned floodplain developmenl. a y e s  No 

or 
20. This request i s  to correct a n  error or  to include the effectsof natural changes within the areas  of special flood 

haaards. Yes No 

Does this request impact any other communities? Yes No 

I 
! 

' I 
I 

If yes, attach letters from all  affected jurisdictions acknowledging revision request and approving changes lo floodway, 
if applicable. 

- 

Note: Signature indicates that  the community 
understands, from the revision requesler, the 
impacts of the revision on flooding condilions 
in the community. 

Slgnature of Communbty Offlclal 

Punted Name and Tltle of Communlty Offlcial 

Communlty Name 

Date 

Note: Although a photograph of physical changes is not required, it may be helpful for 1"EMA's review. a 
Revision Requestor and Community Official Form Form 1 Page 4 of 4 



reporting burden for this form is estimated to average. 23 hour per response. The burden estimate includes the 
reviewing instruclions, searching existing data sources, gathering and maintaining the needed data, and 

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 Street, S.W., Washington, DC 20472; and to the Office of Mahagement and Budget, Paperwork 
Reauction Proiect (3067- 01 481. Washindon. DC 20503. 

11. This certification is in accordance with 44 CFR Ch. I, Section 65.2 

FEMA USE ONL FEDERAL EMERGENCY M A N A G E M E N T  AGENCY 
CERllFICAllON BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR FORM 

I 2. I am licensed with an expertise in ~ a k r  Resources; g ~ d  rolos y , k/qcI rot u 1 I&, 
(example: water resources ihrdrology, hydraulics, sediment transpo;t, inrerior irainag;)' srructural, I 

PUBLIC BURDEN DISCLOSURE NOTICE 

O.M.B. Burden No. 3067-0148 
Expiresluly 31, 1994 

. ~ 1 geotechnieal, land surveyin&] 
- 

13. i h a r e  /# years experience in the expertise listed above. 

I 4. I have 0 prepared @ reviewed the attached supporting daLa and analyses related lo my expertise 

5. I have have not visited and physically viewed the project. 

6. In my opinion, the following analyses and lor designs, idare being certified: 

n ' ~ c - /  ii,dro/w,L A ~ I ~ ~ ; . . ,  W-z hl,ydrauI;c- Analyrb 
7. Base upon the following review, the modifications in place have been constructed in general accordance with plans 

and specifications. 

Basis for above statement: (check ail that apply) 

a. Viewed all phases of actual construction. 

a b. CI Compared plans and specifications with as-built survey information. 

c. Examined plans and specifications and compared with completed projects. 

d. Other NA 

I 8. Ail information submitted in support of this request is correct to the best oC my knowled~c. I understand that any 
false statement may be punishable by tine or imprisonment under Title 18 of the United States Code, Section 100 1 .  IN,,,: d W, ' D u d  

(please prinLor type) 

I Title: i+o;ecr - ~ n c l ;  nee r 
lplease prinrorcypel 

IRegislrdtion N o  2 1b 80 Expiration Date: q- 30 -769 

~l^y Subdiscipline 1.46 Seai 
lupclonall 

!~ ' i o le :  Insert not applicable INIA) when statement does not apply. 
' E M A  Form 81.89A. AUG 93 C~nltlcarlofl Qy Regisrered Plotr5rlondi 

Engineer andlor u n d  Surveyor ~ o r m  Form 2 



FEDERAL EMERGCNC{ MANAGEMENT AGENCY 0 M B Burden NO 3067 0148 FEMA USE ONLY 
CERTIFICATION B Y  REGISTERED PROFESSIONAL ENGINEER Exprrex July 3 1.  1994 

AND/OR LANO qIJRVEYOR FORM 

I'UBLIC BURDEN DISCLOSUKE N O T I C E  

Public reporting burden for th is  form is estimated to average .  23 hour per response. The burden es t imate  includes the 
l ime lor reviewing instructions, searching existing d a b  sources, gaLbering and maintaining the  needed daba, and 
ompleting and reviewing the iorm.  Send comments  regarding t h e  accuracy of t h e  burden es t imalc .  and a n y  

sug:n!,isrs ior reducing this burden, to: Information Coliections Management,  Federal Emergency Management 
Agency, 500 C Streel ,  S.W., Washington, DC 20472; and to the Office of Management  a n d  Budget,  Paperwork 
Reduction Project (3067- 0148), Washington, DC 20503. 

1. This  certification is  in accordance with 44 CFR Ch. I, Section 65.2 

I 2. 1 a m  licensed with a n  expertise in  Land Surveying 
lexample: water resources (hydrology, hydraulics, sediment transport, interior drainage)* s t ructural ,  
geotechnical, land surveying.] 

13. 1 have 7 years  experience in the expertise listed above. I 

I 4. 1 have 'd prepared a reviewed the attached supportingdaLa and analyses related to my expertise 

5. 1 ~ m h a v e  'd have not visited and physically viewed the project. 

I 6. In my opinion, the  following analyses andlor  designs, islare beingcertified: 

Wickenburg, AZ ADMS - West Area control surveys & photogrammetric mapping I 
7 .  Base upon the following review, the modifications in  place have been construcled in general accordance with plans 

and specifications. I 
Basis for above statement:  (check all tha t  apply) 

a. Viewed all phases of actual construction. 

b. Compared plans and specifications with as-built survey information. 

c. Examined plans and specifications and compared with completed projects. 

d. a Other completed f i e l d  surveys, photogrammetry & f i e l d  checks 

8. All information submitted in support of this request i s  correct lo the best of my knowledge. 1 understand t h a l a n y  
false s t a tement  may be punishable by fine or imprisonment under Title 1 8  of the United SLates Code, Section 1001. 

I Name: Lee Haxhers 
(please print or type) 

I 'l'itle: Vice President - McLain Harbers Co., Inc. 
lplevse prinror type]  I 

I Registration No. 264-0: Expiration Date: July 1995 I 
1 ~ t a ~ e  Arizona I 
Type oTl,icense Land Surveying 



Public reporting burdcn Tor this rorm is estimated to average . 23 hour per response. The  burdcn estimate includes t h e  
i n ~ e  Tor reviewing instructions, searching existing d a t a  sources, gathering a n d  niaintaining the needed data ,  and 

mpleting and reviewing the form. Send comments  regarding the  accuracy of the  burden es t imate  and a n y  
uggestions for reducing this  burden, to: information Collections Management.  Federal Emergency Management 

Agency, 500 C Street,  S.W., Washington, DC 20472; and to the Ofice of Managemenl  a n d  Budget,  Paperwork 
Reduction Project (3067- 0148). Washington, DC 20503. 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
CERTlFlCATlON BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR FORM 

I I .  Th i s  certification is  in accordance with 44 C F R C h .  I, Section 65.2 I 

I 2. 1 a m  licensed with a n  expertise in Land S u r v e v i n q  
[example: water resources (hydrology, hydraulics, sediment transport, interior drainnge)' structural ,  
geotechnical, land surveying.) 

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

0 M 8 BurdenNo 3067-0148 

Exprres July 3 1. 1994 

3. I have 1 5  years  experience in the  expertise listed above. 

4. l have 0 prepared B r e v i e w e d  the attached supportingdaLa and analyses relaled to my expertise 

5. i @ have have no1 visited and physically viewed the project. 

- 

fEMA USEONLY 

16. In my opinion, the  rollowinganalyses and lor designs,  islare beingcertified: I 
A e r i a l  & ground c o n t r o l  e s t a b l i s h m e n t  & s t r u c t u r .  v e r i f i c a t i o n  ele  

7. Base upon the followingreview, the modifications in  place have been constructed in generel accordance with plans 
and specifications. vatiO/ 

Basis for above statement:  (check all that  apply) 

a. 0 'viewed all phases oractual construction. 

b. 0 Compared plans and specifications with as-built survey information. 

c. Examined plans and specifications and compared with completed projects. 

d. Q Other N/A 

I 8. All information submitted in supportoft ,his request is correct to the best  or my knowledge. I understand that  any 
ralse statement may be punishable by fine o r  imprisonment under Title 1 8  or t h e  United Sta tes  Code, Section ) 001. I 

I N ~ ~ ~ :  James G.  S p r i n g  
(please prlnlor type1 I 

I fritle. !,I!4/CSS A ,  I n c .  - Survey  Dept .  Manager 
(plensc prlnl or lypel I 

I Registration No. PLS $22282  Expiration Dale: 6 / 3 0 / 9 5  I 
1 ~ 1 . ~ 4 ~  Arizona  

Seal 
IU~LLDMII  

cciry Suhdiscipline 

ole: Inserlnotapplieablc(NIA) when s ta temcnl  docs nnl apply 
FEMA Form81.89A.AUG93 Cenlflcatlon by Regrstefrd P l ~ f r l ~ l ~ n d f  

Engineer andlor Land Surveyor Form Form 2 



P u b l ~ c  reporting burdcn for this form is estimated to a v e r a g e .  23 hour per response. The burdcn es t imate  includes the 
ime'lor reviewing instructions, searching existing d a t a  sources, gather ing and nla inbining ihe  needcd d a h ,  and 
ompleting and reviewing the form. Send comments  regard ing  the  accuracy of the burden e s t i m a t e  a n d  a n y  
uggestions for reducing this burden, to: Information Collections Management ,  Federal Emergency Munagcment 

Agency. 500 C Street. S.W.. Washington, DC 20472; and to the O f i c e  of Management a n d  Budget,  Paperwork 
Reduction Project (3067- 0148), Washington, DC 20503. 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
CERTlFlCATlON BY REGISKERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR FORM 

I I .  T h i s  certification is  in accordance with 44 CFR Ch. I,  Section 65.2 

I 2. 1 a m  licensed with a n  expertise in  w a t e r  Resources  - Hydrology,  H y d r a u l i c s  
[example: water resources (hydrology, hydraulics, sedimenf iransporf, interior drainage)' s t ructural ,  
geotechnical, land surveying.) 

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

O.M.B. Burden No 3067-0148 
Expires July 3 1, 1994 

13. Fhave 10 years  experience in the expertise listed above. 

FEMA USE ONL 

I 4. 1 have prepared reviewed the attached support ingdala  and analyses related to my expertise. 

5. 1 have 0 have not visited and physically viewed the project. 

6. In  my opinion, the following analyses and /or designs, islare being certified: 

Hydrology,  H y d r a u l i c s ,  F loodpla in /F loodway D e t e r m i n a t i o n s  

7. Base upon the following review, the  modifications in  place have been constructed in general accordance with plans 
and specifications. 

Basis for above statement: (check all t h a t  apply) 

a .  0 Viewed all phases ofactual construction. 

b. Compared plans and specifications with as-built  survey information. 

c. 0 Examined plans and specifications and compared with completed projects. 

d. E Other N/A 

I 8. All ido imat ion  submitted in s ~ ~ p p o r t  of Lhis request is correct to the best  of my knowledge. I understand tha t  a n y  
false s ta tement  may be punishable by fine o r  imprisonment under Title 18of the United Sta tes  Code, Section 1001. 

I N ~ ~ ~ :  Timothy K. Meyer 
(please pr in lor  Lype) 

I ,ritle: S t a f f  Water  Resources  E n g i n e e r / P r o j e c t  E n g i n e e r  
(please prlnLor rypel 

l ~ e g i s t r a t i o n  No. 25818 Expiration Dale: 3/31/9 5 

IType of 1 i cense C i v i l  E n g i n e e r  

-~iz&+g/A / S4nature 

A& 8 /4// 
' Dare 

Seul 
I U p l , 0 ~ 1 1  

ccify Subdiscipline 

e: Insert not applicablc (N/A) when slalernenl docs nnl apply 
F t M A  Focm 81 89A.AUG93 Cen&fKat!on by Regtrlerrd P!olvsr~ooal 

Englneer andlor Land Surveyor Form Form I 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 

Appendix 4.1: HEC-2 Models & Cross Section Plots for 
Sols Wash Area Wash 

AMIR WASH (Wash a) 

Submitted to the 
Federal Emergency Management Agency 

on Behalf of the 
Flood Control District of Maricopa County 

May 1994 



blic reporting burden for th i s  rorm i s  estinlated to average  3.67 hours per response. The  burden e s t i m a t c  includes 1hc 
, m e  for reviewing instructions,  searching exist ing da ta  sources, ga ther ing and maintaining t h e  needed d a t a ,  

completing and reviewing t h e  form. Send comments  regarding the  accuracy of the  burden es t ima te  a n d  a n y  suggestions 
for reducing th i s  burden,  to: Information Collections Management,  Federal  Emergency h fanagement  Agency, 500 C 
S t ree t ,  S.W., Washington,  DC 20472; a n d  to t h e  O f i c e  of Managemenl  and Budget, Paperwork Reduclion Project (3067. 

Flooding Source: , 4 : /&! ,s-~ ;,-//?.,< . . L 
1Onelurnt for roch,floudingsuurcrl 

Project Namelldenti l ier:  W I C V E * ~ Z U ~  ik 140s FCo 69- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

0 Approximate study s t r e a m  (Zone A) 
@ I l eb i l ed  study s t r e a m  (briefly explain methodology) ,+5- - / : hLfC - 2 
I 1 

2. REASON FOR NEWHYDROLOGIC ANALYSIS 

I 0 No exist ing analys is  I 
Improved da ta  (see data reuision onpage31  

0 Changed physical conditions of watershed (ezploln) 

I Alternative methodology fjusfify why fhe  reuised model is beffer fhon  model used in the  effecliue FIS)  I 
- 

Evaluation ofproposed conditions (CLOMRs only) (explain) 

I f a  computer program/model wasused in revising the hydrologic analysis, please provide a diskette wi th  the i n p u t  
files for t h e  lo-,  50-, 100 - a n d  500-year recurrence intervals. I 
Only t h e  100-year recurrence interval need be included for SFHAs designated as Zune A. 

3. APPROVAL OF  ANALYSIS 

@ Approval of hydrologic analysis,  including the  result ingpeak dischar e value  (s) has been provided by t h e  
appropr ia te  local, s t a t e ,  or  Federal Agency. (i e.. ~ 1 0 0 2  6 3  +-i, k D\"r r i ~  I 

n ' d @lar,cwc Coir;.-yy 

Attach evidence of approval.  
Approval of the hydrologicanalysis is not required by any local, Slate, o r  Federal Agency. 
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4. REVIEW OF RESULTS 

( ] J & S L ,  &,( ,.. * Stream: 2- .:. A 
Comparison of 100-year Discharges 

Location: Drainage area  F f S  (cfsl : Revised (cfs) : 

p /i ;- 
tSq mi.) 

/c$55-z:>;,..;;;.,& ,\, 47a- 2- / 9 I /J??z~ 

S e o i  b . 9 3 ~  I A3 - 1318 
oi, I .574 1, 54 1 I ~ 0 9  

&(i. u/ZI5 kt . . L.,& Ti& 0. bP3 - -..Ad%- 

Note: When revised discharges are not signilicantly diflerent than FISdischarges,  FI?.\!A may require a 
confidence l imits analysis on attachinent D a t  a later date lo comple~e  the review. 

As is oRen the ease with revision requests, only a portion of a stream may actually be revised o r  be alfected by a 
revision. Therefore, lransition lo the unrevised portion is important to mainlain Lhe continuity of the study. N F l P  
regulations s t ipu lak  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 (at&ch separok sheel if necessary) 

~ .: 
.% *; . - - 

ATTACHA COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is the new hydrologicanalysisbeingdeveloped solely lo revise the flow values p rcscn~ed  in Lhe F1Sii.r. nochanged 

hydraulic conditions)? 0 Yes @ No 

Ifyes,does the 100-year water surfaceelevation change by 1.0 footor more? Yes No 

VEMA does not normally revise NFIP maps solely due to insignificant flow chunges where changcs in 100-year water 
surlace elevaliun a re  less than 1.0 fool. 
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5.HlSTORlCAL FLOODING INFORMATION 

Is historical ddta available for the flooding source? 0 Yes @ NO 
If yes, provide the  following: 

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

I \faximum peak discharge: c fs 

I Second highest peak discharge: c fs 

Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage to project si te (along flooding source or s imilar  watershed; spec~/y) 
N A  

Gaging Sb!ion: 
Drainage area a! gage: mi2 
Yumber ofyears ofdala:  

7.DATA REVISION 

Please use the following table lo list a11 theda ta  andlor parameters alTcctcd by this  request  a n d  identify lhcrn as 
new data (New) or a s  revising existing da ta  (Revised). (Ifnecessary, allnch u separale sheet.) 

Data Parameter New Revised Data  Source 

L 13 

Data source can be from a Federal, StaLe, o r  local government agency, or from a pr ivate  source. Some Stale and 
local governmenls may have less strict  data  requirements than Federal dgencies, in  which c a s e  the hydrologic 
da ta  may noL be accepted by FEMA unless i t  is demonstrated that  the  data give a bet ter  e s t imate  o f the  flood 
discharge. 

Attach documenlation corroborating each data  source fi.e., certified s lufrmrnl ,  reporl, bibliographic01 re[errncr 10 

apubl ished documen0. In the case o f a  published document o r  a government report, providingcopies of the cover 
and pertinent pages may be helpful. 

L 

8. METHODOLOGY FOR HEW ANALYSIS 
~- ~ ~~. ~~ ~ - -  I 0 Statistical Analysis ~ ( G a g e  Records i u e  At tachntenr l i  

Fkgional Regression Equationsfuse Alfachmenl BJ 

PrecipitalionlRunoff Model (use Alfachmenl C) 

[7 Other (specify; allach backupcornpulafions a n d  supporling data) 

- 

Hydrologic Analysar Form f o r m  3 Page 3 of 7 



ATTACHMENTA:  STATISTICAL ANALYSIS Of  GAGE RECORDS 

Gag ing  Station: 

C a g e  lacat ion (lat i tude and longitude): 

PIS: Revised: 

1. Numberofyea r so fda la  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . . . .  Systematic .. .. 

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Number ofhigh outl iers 

I A W  outl iers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zeroevents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,Genera l izedskew 

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

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

Y e s .  No Yes 0 No 

Yes No O Y e s  O N 0  

8. Probability distribution used (justify 

iflog-Pearson I11 was  not  used) . . . . . . . . . . . . . . . . . . . . . .  
9. Transfer equations lo ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No 

If yes, specify method 

10. Expected probability* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,Comparison of r e s u l k  with other analyses 0 Yes NO 

Ifyes,  describe comparison 

'FEMA does not accept expected probability analysesfor the purpose ofreflectingflood hazard information in a 
FIS. 

l f any  data  is not available,  indicate by NIA. I 
Attach analysis including plot of flood frequency curve 
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AlTACHMENT 8: REGIONAL REGRESSION EQUATIONS 
I 

Bibliographical Reference: 

NA 

( A l h c h  a copy oflillepage, b b l e  ofconlenls, andper l inrnfpages  including rqualions.) 

I 2. Gaged or ungaged stream: 

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

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

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

FIS: R e v i d :  

. 0 Yes 0 x 0  3 No 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,& !s the  watershed;ontrol:.1 Yes 0 No 0 Y e s  No 

. .  Comparison withother  analyses ........................... Yes No 'is NO 

If the answer Lo 5.7, or 8 i s  yes, explain melhodology in Comments. 

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

1 Comments  

Allach computalion and supporling maps, delineating the  watershed boundary and drainage area divic;i.s. 
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ATTACHMENT 0 :  CONFIDENCE LIMITS EVALUATION 

/$// - & FLOW/ ~ z c o ~ P - -  c ream: 

I Select one location for Conlidence 1,irniLs Evaluation (describe locolion): I 
I Discharges for selecled location: I 

Exceedance Probability F I S  Revised 

1% (10-year) . . . . . . . . . . . . . . . . . . . .  cfs cis 

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

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

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

1% ( 1  00-year) Flood Confidence lnlervals 

90% Conlidence Interval: 5% limit cis 

95% limit cfs 

50% Codidence Inlerval: 25% limit ds 

1 75% limit cfs 

If lhe  value o i l h e  100-year frequency flood in Lhe 
FIS is  beyond the  50% cof idence  inlerval but 
within the 90% confidence interval,  does the 100-year 
water  surface elevation change by 1.0 foot or more? Yes No 

An example of confidence l imits analysiscan be found in Appendix 9 of Bulletin 170.  

0 t t a c h  Confidence Limits Analysis 
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r FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.8 Burden No 30670148 1 ONLY 

completing and reviewing the form. Send comments regarding the accuracy o f t h e  burden estimate and any suggestions 
for reducing this  burden, Lo: Information Collections Management, Federal Emergency Management Agency, 500 C 
SLrcnL S W . .  Washineton. DC 20472: and lo  the  Oflice of Management and Rudaet. Paperwork Reduction I'roiect(3067- 

dlV\, Comnrunity Name: I n ~ r ~ ( a f e  r ~ ~ o o a  [bud& -&on 04 b / l c k ~ b u r y  

was& A 
4 

Flooding Source: 
t O u f o r n l  f ~ r e o c h / l a d ~ n g  source) 

Project NameAdenlilicr: IA)J&@L~ h#rW h&ls F c ? ~  99-73 

de own stream limit: S h - ~ ~ d r ,  O. 2 4 3 
UpsLrcam limit: .% a.6, &-- 

2. EFFECTIVE FIS 

0 Not studied I 
I Studied by approximate methods I 
I 1)ownstrcam limit  o f s ludy  I 
I Upstream limit o f s ludy  I 

Studied by deb i led  methods 

Downstream limit  ofs tudy 

I Upstream limit o f s tudy  

0 Floodway delinealcd 

I Downstream lirnil ofFloodway 

Upstream limit of Floodway 

3. HYDRAULIC ANALYSIS 

Why is the  hydraulic analysis difTerentfrom t h a l  used lo develop the FIRM. (Check all ihalapply)  

Not studied in FIS 

Improved.hydtologicdata/analysis. Explain: WLJd M 10s i 2 &CI/;!SIS r c r e d ~ e . ~  
S ? L C ~ . , A G V O I ~ ~ P ~  b~ +fie 1321~  -? C O ~ ~ S ~ O I  i a+ 
FAari'c03tr, &An+$ 

Improved hydraulic analysis. Explain: 

I 0 Flood control structure.  Explain: I 
Other.  14:xpldin: I 

I 
f € M A f o , m  81-89C. AUG93 Riverine Hydraulic Analyrlr Form Form4 Page 1 of 6 



3. RlVLRlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 1 

Full input and output listings along with files on diskclle (irauailable) fur each of the models lisled below and 
summary ollhe source of input parameters used in the models must be provided. T h e  summary must include a 
com~le t e  description of any  changes made from model lo model (e.g. duplicafe effectiue model lo correcfed effectiue 
model). Only the Duplicate Elfective and thc Revised or Post-Project Conditions models must be submitled. See 
instructionsfor directions on when other models may be required. Only the  100-year flood profile is required for 
SI.'llAs with a %one A designation. For areas  which do no1 have detailed flooding, a hydrdulic model is not 
required; however HFE's may noL be added to the revised FIRM. f 

Duplicate Effective Model Natural Floodway 

Copies ofthe hydraulic analysis used in the effective FIS, referred to a s  the  0 
cffcclive models ( lo- ,  50-. 100-, a n d  500-year mu/li.pro/ile runs a n d  the 
floodway run) must be obbined and then reproduced on the requestor's 
equipment lo produce the d u ~ l i c a t e  elfective model. 'This is required to 
assure that ihe erfcclive model input data has been transferred correctly to 
the requeslor's equipment and to assure tha t  the revised dala  will be 
integrated into the  e r ec t i ve  da ta  to provide a continuous FIS model 
upstream and downstream of the revised reach. 

0 Correcled Effective Model Sa tu r a l  

The corrected effective model is the model that corrects any errors t ha t  0 
occur in lheduolicale effective model, adds any additional cross sections to 
the du~licale  effective model, or incorporates more detailed topogrdphic 
inrorm~tion thdn that used in the currently effective model. The corrected 
effective model must p& reflect any  man-made physical chdngcs since the 
date of the efTcctive model. An error could be a technical error in the  
modcling procedures, or any  construclion in the floodplain thal  occurred 
prior to the ddtc of the elfective model but was not incorporated into thc 
elfeclivc modcl. 

Sa tu r a l  
0 Existing or I're-ProjecLConditions Model 0 
The du~l ica lc  cffcctivc o r  corrected model is modified Lo produce ~ h c  
existinp or pre-proicct conditions model to reflect any modilicalions thdL 
have occurred within the floodplain since the date o i lhe  effective model bur  
prior to the construction of the project for which the revision is being 
requested. If nu modilication has occurred since Lhe dale oT the effective 
model, then this model would be identical to the corrected effective or  
du~licaLe rfleclive model. 

0 Ibvised or  I'ost-l'roject Conditions Model Natural 

The existine or pre-proiect conditions model (or duplicale effeclive o r  
correcled rfecfive model, as approprink) is revised to reflect revised or post- 
project condilions. This model must incorporale any physical changes b 
the floodplain since the emective modcl was produced a s  well a s  thc effects 
or the project. When the request is Tor proposed project this model should 
reflect proposed conditions. 

B Other: Please at tach a shee t  describing al l  other  models o r  Natural 
calculatiuns submitted. m 

Floodway 

Floodway 

Floodway 

El 
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4. MODEL PAFAMLTLRS (from rnodelvredforrvise 100-year wafersurface elevaLion) 

Discharges: Upstream Limit Downstream Limit 

500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attach diagram showing changes in IOO-yeardischarge 1 
Explain how the s tar l in  water  surface elevations were determined S - C ~  dr ' 'd& 
. q i ~ ~ A c e  e k i ~ d n  b e i e r m ; ~ d  6, %p. ?/ope-'zr-p4 
M&A dc! 

Civc range o r  friction loss c u f i c i e n k  (Manning's " N 7  Channel . . . . . . . .  

Overbanks . . . . . .  

If friction loss coeilicicnts a r e  different anywhere along the  revised reach from those used to develop Lhe FIRM, 
give loeatiun, v;iluc used i n  Ue effective FIS, and revised values and a n  explanation as Lo how the revised valucs 
were delermincd. 

I x a t i o n  - FIS Revised 

I l exr ibe  how the cross scction geornelry data  were delcrmincd fe.g.,/irldsurvey. lopographic mop, taken from 
previous s ~ u d y )  and list cross sections tha t  were added. 



4. MODEL PARAMETERS (Cmt'd) 

I 1 
5. I.:xplain how reach lengths for channel a n d  overbanks  were determined: 

f i  

5 .  R E S U L T S  (horn mcdelvscdto revise 100,year water surface elevations) 

1. Do the  resulLs indicate: I 
a. Water  surface elevations higher than end p i n k  of cross sections? . . . . . . . . . . . . . . . . . .  0 Yes 64 No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes H No 

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

. . . . . . . . . . . . . . . . . . . . . . . .  . .  ... . . . . . . . . . . . . .  d. Other  unique si tuations P .  .O.(. ?. Y e s 0  No 
(TG yes, Si>ea 1 sm $-7b1-* 2 t h ~ ~ c d )  

l l y c s  to any of thc  above, utkach an  explanalion t h a t  discusses t h e  si tuation and how i t  is prcscntcd on the 
profiles, tables, and maps. 

Wha t  is the maximum change in energy gradient between cioss-sections? . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specily location 0, 5@3 

. . . . . . . . . . . . . . . . . . . .  W h a t  i s  the  distance between t h e  cross-sections in 2 above? 

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

. . . . . . . . . . . . . . . . . . . . . . . .  What  i s  the maximum dislancc between cross-sections? 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IJloodway delermination 

......... a.What is the maximum surcharge  allowed by t h e  cornmufiily o r  State? / loot 

b. Wha t  is the maximum surcharge  Tor t h e  revised conditions? .................. foot 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. W h a t  i s  the max imum vclocily? / 2.2 
S p c ~ i f y  location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, SB3 

I Explain:  

d. Are there any negeativc surcharge values a t  a n y  cross-section Yes NO 
If yes, the floodway may need to widen.. Ilil is not widened, please explain and indicate (he maximum ncgalive 
surcharge.  

Rivetine Hydraulic Analyrtrform form 4 Pdge 4 01 6 



b 
I 6. 

Is the discharge value used lo determine the floodway anywhere d f le ren t  from l h a t  used lo de te rmine  the  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  natural  100-year flood elevations? Yes 114 No 

I IfYes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do 100-year water surface elevations increase a t  any  location? 0 Yes No 

I f  yes,  please a t tach a list o r t h e  locations where the increases occur, state whether or not t h e  increases a r e  located 
on Lhe requestor's property, a n d  provide a n  explanation or the reason Tor the increases. 

NA- P$/sr~ Modd 

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

6. REVISED FIRMIFBFMANOFLOOD PROFILES 

A. The reviscd water surface elevations Lie inlo those computed by ihe effective PIS Model (10-, 50-, loo-, and500- 

year), downstream of the project a1 cross-seclion /YA within feeldnd upstream of t h e  

project d t  cross seclion within reel. 

R. The revised floodway clevalions tic into thosecomputed by the  effective FIS model, dowstream of the project a t  

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

within //A reel. 

C. Attach profiles, a t  the  same vertical and horizontal scale a s  the profiles in the crTective VIS report ,  showing 
stream bed and profilcsofall floods studied (withoutencroachmcnt). Also, label all cross sections,  road crossings 
(including low chord and lop-of-road data),culvcrts,  tributaries, corporate limits, and s ludy limits. Ifchannel 
distance has  changed, the s h t i o n i n g  should be revised Tor all profile s h e e k .  

Attach a Floodway I ) a h  Table showing data for each cross section listed in the pi~blishcd Floodway I)utaTable in 
the I'IS report. 

I'rocccd 10 Il ivcrin~./Cuaslal  Mapping Form I 
Riverine Hydraulic Analyric Form Form 4 Page 5 of 6 



.100,Y@af (natural) Water Surface Elcvatton 
1.ln~roachment Oloodway) Water Surface Elevation 3.Surrharue Valu. 

lncluds all o o S r  iectlota in the models between tle.ln polnls. Any Interpolated valuer should be indicated In par.ntherel. 1 
Sheet / of / 6016 



FLWOUAY DATA, WASH A: A n l R  WASH 

PROFILE NO. 2 

- . . . - - - FLMOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH S E C T I W  MEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY FLWOUAY FLWOUAY 



FLMOWAY DATA,  WASH A: AMlR WASH 
P R O F I L E  NO. 2 

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

S T A l l D N  WIDTH S E C T I C U  MEAN W I T H  WITHOUT D IFFERENCE 
AREA V E L D C I T V  F L O p W A Y  F L M O W A Y  



Wickenburg ADMS FCD 89-79 

EXPLANATORY NOTES FOR 
FORM 4 SECTION 5 PARAGRAPH l . C  

T h i s  w a t e r c o u r s e  i s l o c a t e d  i n  a  mountainous area.  I t  i s  common f o r  t h i s  
w a t e r c o u r s e  t o  f l o w  i n  s u b c r i  t i c a l ,  s u p e r c r i t i c a l ,  and t r a n s i t i o n a l  f l o w  
reg imes .  The s u b c r i t i c a l  p r o f i l e  has been used t o  d e l i n e a t e  t h e  100 y e a r  
f l o o d p l a i n  and p r e p a r e  maps, t a b l e s ,  e t c .  



FiDERAL LMERGENCY MANAGEMENT AGENV O.M.B. ourden NO. 306741~ ffMA USE ONLY 
RlVERiNUCOASTAL MAPPING FORM Exa8rer July 31 1994 I 

, Flooding Source: 

project ~ a r n e / l d e n t i f i e r : & / t k e n  b u r c i  AbMS FCD 87-77 
1. MAPFiNG CYANGES 

. 
I .  L\ t o p g r a p h i c  work mnpolsui tablc  ycalc, contour inkrva!, and p!animetricdoliniljon mu31 bc submiltcd showing 

(lndiculc JV/A when nut applicoblt):  
Included 

A. Kevived xppruximltle 100-year floodplain boundaries (Zone A) ............ Yes No NIA 
................ U. Kcvised dclailed 100. und 500-year floodplain bcundaries @ Ycs 0 No 0 NIA 

C. Kcvisud I Od.yoar floodway boundaries ................................. 8 Yes 0 No 0 XIA 
U. Localion and alignmen1 ofa l l  cross sections used In ihe revised 

hydraulic model w i ~ h  ~ L a t l o n i n g c ~ n l r o I  indicated ....................... Ycu No XIA 
.......................... E. Skreum uli#nments, road and dam alignrncnb a Ycv 0 No N/A 

1.'. Currcn t  communily boundi~ries  ....................................... €4 Yes NO NIA 
C. EfTccrtivc 100- and 500-year floodplain and l0O.year floodway 

. ,boundaries rrom rho FIRMIFRFM rcduccd o r  enlarged lo the 
salt o r t h e  bpographic work map .................................... 0 Ycs a No 64 NIA 

1 T a b a t w e e n  Lhr elfcetiveand & 100-and 500-year 
.......................... floodpluinvrind 100.year floodway bundar ios  a yes a NU SIA 

I. T h e  icqucslor 's proQerly boundariesand community esaemenh . . . . . . . . . .  Yes No [EP NlA 
. . . . . . . . . . . . .  J. T h e  rigncd ctrtificittion o f a  reg i skred  proressional engineer Yes 0 No 0 NIA 

K. 1,ocaLion m d  tlescriplion orreference marks ............................ Yes No N/A 
I,. Vertical dulutn (example: NGVU, NAV1)elc.) .......................... YCS 0 NO 0 NIA 
M. Coasctll t o n e  designnllons lie inlu adjacent areas no1 being revised . . . . . . .  0 Yau a N u  NIA 
N. I w u l i o n  u n d u l i g n ~ n e n l u l a l l  cotrslal LransecL~ urcd Lo rcvivc lixc 

c u a ~ l u l  unulyucr ..................................................... 0 Yea R No k4 NIA 

2. What is Lhc sourcc and dutc o t lho  ~ ~ d i l t c d . t o ~ g r ~ ~ h i c  informulion ( w m p i i :  ~ b o p h o f o  niups. J u  IY8.5:fidJ 
su rwy .  Mu? l 9 7 9 , b e u c h p a ~ l r r . J u n e  iD~Yl .e lc . i?  P h o t o  : Jer.  I7.i 4 . Od tqso C& Haps /??=I 

3. What is Lhc scnlc and conlour inlorvnl oFlhc Followingworkrnaps? 
a. E V N L I ~ C  PIS uv knowrl  S ~ J I O  U Q  k n o w  Coqtuur i n l ~ r v v l  
b. Itcvixion Rcquest / 1 1 =  200' scale -2- &+ Cunlaur i n k r v a l  I 

NO'I'F:: Ibviacd (opqraphic  infurmn~ion musl be orcqr~ul nr grculor duluil. 

4, tllluch a n  annoldlcd l~Il<.M and PnVM a1 Lhc salt of the cficlivc I.'II<.M and IVI3I '> I  showing the rcvia~d IOU-ycur 
and 500-ycur floodpluins and Lhc 100.ycar flwdwny brjundnrics und h t~w they Lic into Lhusr. shown on Lhc cffcctivc 
It'IKM und dl3I.'M downvlrenm and upslrcum uFLhe revision ur adjuecnl Lti Lllc area oTrcvision for cuaslol jt\rdioa. 

I ALLuch sddilionul pugas ifnccdcd. I 
F E M A  Form 81.890.AUG91 RiverinerCaaltal Mapping rocm l o ! m S  P a g e  1 of > 



I. MAPPING MANGES (Cant'dl - 
\ 

5, Flood Roundaries a n d  1 W y e n r  water surface elevsllons: 

Has Lhe 100-year floodplain been e h i b d o r  increnaedor the 100-year water su imee elevalian increased a1 my 
location on property olher thau Lhe requestar'soreommunity's? a Yes $No 

I ICycs, please give the loention of s h i n o r  increase and im explantrtion for the increase. 

a. [lave the  affected property owners been notifled ofthls sh ihor  increase and the eRecr it  will have on Uleir 
property? ........................................................... 0 Yes @ N o  

Ifyes, pleare at tach letters from khese property ownem staljngthey have noobjeclions to the revlsed flood 
boundaries ita LOMR is being requested. 

*'/< 
b. What is the numberof  insurable structures t h a l  will be impacted by this ehih or incnase? / 

Have the floodway boundariesshihed or increased a t  any location compured tu those shown on ~he61Ye~live 
' 

YBYMort'lKM? ..................................:......................U Yea H N o  

If yeq, explain: 

Ifn V- m e  has bean dcsignalcd, has  it  been delineated lo extend landward to the hcel ofthc primary frontal 
dune? 0 Yea No 

Irna, explain: 

r? A -.-,.mu- .-- 

- 

8. Manual ordigiktl mapsubmission: 

B Manual 

0 D i g i k l  

I 1)igllal map subn,isjions may be usco lo updvle digiurl FlHMs(DFIKMs). For updati~:g UFIRMs, these 
vubrnissionb m a t  bu cuordindlcd with PF:!vlA I l eadq~dr te rs  as far in advvncc olsubmiss!on u possible 

. RtverineK~srUf Wpplng form Worm 5 page l o t  3 



1. h e  I is: 0 ~ x i s ~ i n g  Proposed N/A 1 

2. I l n s  fill beentwill be placed In the regulatory floodway? ............... .'. . . . . .  0 Yes @ No 
I f  yes, please attach complekd Rivtrine llydraulic Analysis Fonn.. 

3. IIasfill beenlwill be placed in floodway fringe (wea between rhe/?oodway 
and 100-yearpoodplain boundariesl? ................................... ; ... a Yes No 

Iryes, lhen complete A, B, C, and D below. 

A. Are fill slopes for granular materiels slecpcr than one verlicul 
on one-anddne-hulthorimnkl? .......................... :. ........... Yes El No 

If yes, justify steeper slopes 

B. Is adequate erosion proLeelion providod for fill slopes expsod to moving flood waters? (Slopes exposed lo 
flows wilh ~ ~ I o c i t i e ~  d r u p  loSfeetper second(fps) during the 100-yearflood must. ate minimum, be 
protected by ccovrr ofgross, uims, wred.5, or rlmllor vtgtrarion; slopes exposed lof lows with velocities 
greater then 6 fp.9 during the IOO-year p o d  must, nl a minimum, he procecred by stone or rock riprep.) 

.......................................... .. Yes No 

If no, describe erosion proteclion provided 

C, Ilas all fill placed in revised 100-year flocdplnln Seen compacted to 95 percent oflhc maximum densily 
obtainable with the Sbndard Proclor Test Method or acceptable equivalent method? 0 Yes a No 

U. Can structuresconceivsbly be constructedon the f i l l  at eny time in Lbe future? CJ Yes [j No 

ifyes, prwide certification 01fi11 compectidn (item C, above) by the community's NFlP permit official, a 
registered professional engineer, or an accredited soils e.?gineer. 

4. Has fill been/will be plecedin s V-zone? 0 Ycs NO 

Ifyes, is the fill protected from erosion by a flood conlrol structure such a3 u rcvclment or 
seawall? a Yes  a No 

If yes. a t h c h  the coastal structures form. 

RircrineXartrlMopping form Form 5 Page 3 0 1 3  
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FEDERAL EMERGENCY MANAGEMENT AGENCY O M B .  Burden No. 3067.0148 U S E  ONLY 
BRIDGUCULVERT FORM Ex~ i res lu ly  31. 1994 

PUBLIC B U R D E N  DISCLOSURE NO'I'ICI.: . 
I'ublic r e ~ r l i n g  burden ror this form is estimated lo average 2 hours per response. The burden estimate includes the 
;i;xe for revicwing instructions, searching existing da ta  sources, gathering and maintaining the  needed d a l a ,  and 
completing and reviewing the form. Send comments regarding the accuracy of Lhc burden estimate and any  suggestions 
Tor reducing this burden, to: Information Collections Management, Federal Emrr:ency Managemen1 Agency, 500 C 
Sireel,  S.W., Washington, DC 20472; and Lo the Office oTManagcment and Budgel, Paperwork Iteduction Project (3067- 

Flooding Source: IY b < k  A 

I .  Nameofroadway,  railroad.eic.: In. 5- &Y ~31  
2. 1,ocation oibridge/culvert along flooding source (in terms of stream disiance or cross-jcc:ion identifier): 

~ + a C , d q  (2,269 -/o SJaf lorl 0.28L 

3. This  revision reflects [check one o/rhe(oiloroing): 

New bridgefculvert riot modeled in the FIS 

C] Modiljed bridgelculvert previously modeled in the FIS 

0 ?few analysisofbr idgdculver t  prcviously modeled in ihc PIS 

1 (Explain why new analysis wasperformed) 

I Provide the rollowing inforniation aboul the slruclure: I 
i Dimension, material ,  and shapc (e.g. two 10  x 5 feet reinforced concretc box c ~ l v e r t ;  three 30-fool s,  dn bridge 

with 2 rows of two 3- foot d iameter  circular piers; 40-fool wide ogec shape spillway) n,nee  $ a y e . /  

Jorlo /?eec&rced f%-&de k & b e i t  

2 Entrance geomclry ofculverWlype ofbridge opening(e.g. 30".  75' wing walls w ~ t h  jc2are bp edge, sloping 
embankments and vertical abutments)  70-750 l d l d r ~ ~ l / s ;  n n  Iv~&beue( I 

3.  t tydrautic modcl used b analyze the s t ructure  (e.g.. flXC.2 wilh special bridge rr,u[inr. WSPKO. IIYX) 

ffEC-2 m ; j h  Ype-orbI C ~ l v e r S  )\;bLuh;lp 

I Ifdifferent!han hydraulic analysis for the floodingsourcc.justify why the hydraulicanalysis uscd for the 
flooding source could not analyze the structure(s). [ALlach ju$rificarion) I 

Now: If 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  hydrau l i c  analysis.  indicate  by ?I/A 
One fo rm p e r  newl rev i sed  bridge'culvert  



I. ANALYSIS 

S k e k h  'he downs t r eam face of Lhe s l ruc ture  togelher  w i lb  the  road profile. Show. a t  d minimum,  Lhc m a x i m u m  low 
chord  e leva t ion ,  inver t  eleuation, minimum b p  of road e leva t ion ,  a n d  ineffcctivc n o w  widLhs. 

z- < 
Lob4 Chord  

\ Z082.7' 
lnverf E/eV. 

CAIVC~? 5 1 2 ~  : / O X , D  56 ' 
',- APP t-o, 1 De, i.4 o Scd, 'mc*,+ 10 ~ u / v e r f  : O 5ec Lac ,$  5e:tcrl + o.zBq 

S k c r ~ h  the ups:rcrm Tact ul:hc s:ructure togelher wit.+ C?e road profile. S'now, a t  a minimum. thc maximum low 
cho rd  e leva t ion ,  inver t  clevalion, and minimum b p o l r w d  clevatlon. 

; ? F O X .  Gepfh or" CeJt'meni ,i a/,?,-+ ,, 0 * L 2 CTOCS ~ e ~ l l d t l  B 

-- 
Bridqdulvcn form fo lm I Paqc 2 .( 6 



3. ucALvrls (Cont'd) . 
e k h  the p l a n  v i e w  the structure(s) Show, a t  a minimum. the  skew angle ,  cross-section locations, d i s k n c e s  
Lween cross sections, and length o l s t ruc tu re  (s). 

t-- now 

C~MS &ton S + & i o n r  

sta. A = b. ~ ( 3  
5%. 6- b. 269 
550. C = 0, 2 8 0  
~ta.D= 0.- 

~ K ~ L J  A91e: o 

Q a U /3 LZ FB 9. 
$ d s % L~ zo sf. 
d l  a 

Attach plans of the  structure ( 5 )  ce r j f i ed  by a registered Professional Engineer. 

Culvcr t  l c n g h  or bridgc width (R) 5~ 

Calculated culvcrthridge area (R') 
by Lhe hydraulic model, ifapplicdble 5%!3 

' F o u l  cu lve r f i r idge  area (R:) 3 0  

- 

EriCge<ulven Form 



3. AHALr5n (Cont'd) 

E l e v a t i o n s  Above Which Flow is Erec t ive  for Overbanks  

U p s t r e a m  rack 

Right Ove rbank  

3 

Downsl ream race 

M i n i m u m T o p  oTRoad Elevation I 
Ian Overbank  Kighl Ove rbank  

U p s t r e a m  Lice ZeS L( 203 T, Z /  

Downst ream face 2075. 2 ( 2075.21 

100-Ycar  Elevations Water Su.dace 
Eleva t iocs  

L'pstream face 2 06'7. / 2089.78 

Downst ream race ZO,O~,  4 2 @8@.93 

Uischaree  
A m o u n t  o l f l ow  

Lhrough/over 
t h e  s t r u c t u r e  (s) (cfs) 

Law Flow Pressure  Flow Weir Flow l 'olal  F low 

'l'hc m a x i m u m  dep lh  of - 
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flow over  the  roadwaylrailroad (n.1 - ........ W e i r  l eng th  (R.) ................... .. .. .... . . . . . . . . . . . . . . . . .  

T o p  W i d t h s  
Floodplain 

U p s t r e a m  face 31.7-0 3 1.- 

Downst ream face 3 1 .  7 0  3 i ,  -20 

T o p  Wid th s  

ErecLive Flow 

U p s t r e a m  race S /. 729 
Downst ream Face 51- 79 

EITec~ive and  
InelTeciive Flow 

I 
S r d g v C u l r e n  form f m m  7 r i s e  4 01  6 



3.AHALVSlS (Cont'd) 

l a s s  C w f i c i e n l s  

Entrance loss coeficienl  

Mannings  "n" value assigned to the struclure(s)  0~016  
Friction loss coeficient  ~ h r o u g h  s t ructure  (s) - 
Other loss coeficients (e.g., bend - 

manhole, etc.) - 
ToLal loss coellicienl 

Weir coellicient 2 8  
Pier coellicienl 

Conkaction loss coellicient 0. ,b 
Expansion loss coellicienl 0, 2 

4.  SIDIMLNT TRANSPORT CONSIDR4TIONS 

1. A. Is there any indicaLion from historical records thirt sediment t ranspor t  lim!uding ccoc rond  drposit ion) can 
affect the 100- ear water surface elevations? ............................. 0 Yes C] No 

tl Based on the conditions(such as geomorpho!ogy, ue~ela l iue  cover a n d  developmenf o/ihe walershed a n d  s l recm 
bed, a n d  bonk conditions), is there a potential for debris a n d  sediment  t ranspor t  (inc!uding scour  a n d  
dpposifion) to aKect the 100-year wa te r  surCace elevations andlor conveyance capacity through t h e  
bridgcJcuivert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes C] No 

.. lf  the answer to either 1A or 10 is yes: ' 

A. Whal i s  the estimated sedimenl(hedma1eria1) load? 
cfs (allach gradaiinn curve) 

Explain method uscd to eslimatc the sedimcnt t r anspor t  and thc  depth of scour andlor  

,o aria I ~ s / S S  
/ 

B. Will sedimcnt accumulalc anywhcrc through t h c  br idgcJculvcr t?a  Ycs 0 No 

Ifycs, explain thc impact on the convcyancc capacity through the  

bridgelculvert? 

I 
5.FlOOOWAY ANALYSIS 

L d 
81idguCulvenForm Fotm 7 Page 5 01 6 

a 
Kipldin method orbridge cncroachmcnl 

!floodway run) 0 N E  



5. FLOODWAY ANALYSIS (Contad) 

ComrnenCs (explain any unusual silualionr): 1, 

At tzch analysis. 



I,- / , 
-., , . 

P FEDERAL EMERGENCY MANAGEMENT AGENCY ( O.M.B. Bvrden No. 3067.0148 1 FEMA USE ONLY 1 
BRIDGOCULVERT FORM 1 E x ~ i r c r  July 3 1. 1994 I 

PUBLIC BURDEN DISCLOSURE NO'I'ICk: 

: ~b l i c  reporting bvrden Tor this form is estimated Lo average 2 hours per response. The burden eslimale includes (he 
Z e  for revicwing instructions, searching existing data  sources. gathering and maintaining the needcd data,  and 

completing and reviewing the rorm. Send comments regarding the accuracy or the burden estimate and any suggestions 
Tor reducing this burden, to: lnrormalion Collections Management, Federal Emrr:ency Management Agency, 500 C 
Slreet ,  S.W.. Washington. DC 20472; and lo the Office ofhfanagement and Budget. Paperwork Reduction Project (3067. 
0148). Washinqton, DC 20503. 

?!ooding Source: k h 5 k :  (&YL A 
Project Namddent i f ier :  I ~ ( /CE<~~~~UYCI  ADMS FCD 89-74 

1. IDENTIFIER 

I .  Name ofroadway, rulroad,  eLc.: P r ~ v c i k  kd  C L d d L  & ~ I C P ? / -  140. ~ 9 )  
2.  1,ocation oibridge/culvertalong flooding source (in terms of stream distance or cross-scc:ron identilier): 

S&!IOQ h b B 5  6 4 0  f tori 0.693 
3. Thls revlslon reflects (check one offhe foilowing): 

@ New br:dge/culvert no; modeled in the FIS 

Cl Modified bridge/eulvert previously modeled in the FIS 

I Yew analysis ofbridge/eulvert previously modeled in the FIS .I 
(Explain why new amlvs i s  was performed) I 

I Provide the following inrormation alroul the structure: I 
1 Dimension, material, and shape (e.g. two 10 x 5 feel reinforced concretc box cylvert; three 30-rootspan SrIdqe 

with 2 rows of two 3- footdiilm,eler circular piers; 40-foot wide ogCc shape sp~l lway)  ZL&(P 20. S& 

9 . Entrance geometry ofcuiverfftype ofbridge openin (e g. 30 '- 75'  wing walls with square top edgc, sloping 
embankmenk and verlicitl abutmenls)  C&i 5 ~ -  O U . & X Z & ~ S -  Dee+$& 

I I , 

3.  llydraulic model used b analyze the structure (e.,?.. [IEC-2 w i ~ h  speciulbridyr raufinr. W S P K O ;  IIYR) 

HEC-2 ~ ~ ' j h  1 & F , ~ w  ?o-+,, 

I If different !hon hydraulic analysis for the flooding sourcc,justify why the hydraulic analysis used for the 
flooding source could not analyze the struclure(s). (AIlach jusfi/icalion) I 

.Yoo~e: If any  i t e m s d o  n o t a p p l y  t o submi t t ed  hydraul icanalysis .  indicate  by ?(/.A 
O n e  form p e r  nawlrevised br idge/culver t  



3. ANALYSIS 
r 
Skercn t h e  downstream face of Lhe s l ructure  together wiLh the road  proiile. Show, a1  a minimum, L$e maximum low 
chord elevation, invert  elevation, minimum lop  of road  elevation, a n d  ine.ifcc!ive flow widths.  

Sker:?. *-5e ups t - e sn  facz o i t x  ssrruc'.ure ' a g e h e r  w i t ?  t 5 e  road proilie. Ycow. a t  3 minimum, me maxjmum iow 
cnor: *levaxion, invert  eievation, and minimum top oi:oad eievzcon. 

I n a q w C ~ ~ r e n  i w m  Form 7 Paqc -.I 6 



Attach plans of  the s:ructure (s) cerlified by a registered Professional Engineer. 

Culvcrt lcnglh or bridgc width (R) 20 # 

Cdlculzted culvert/bridge area(h*)  
by the hydraulic model, irapplicdble 

'rotdl culverfiridge area (n') 

- 

B,il9e<ulveri form form7 Page 3of 6 



3. A H N Y  515 (Cont'd) 

Elevat ions  Above Which Flow is Erective for O v e r b a n k  

I d  0verhnk Right Overbdnk 

Ups t ream face % - 
', - 

Downstream face 

Minimum Top o r  Road Elevation I 
I& Overbank Right Overbank 

Upst ream face % 6,& 2-1/84 
1 I 

Downstream face 2 /  ( 8 . 6  

100-Ycar Elevztions Water Sc.-Tace Energy Cradicnt  
Elevatiocs Elevations 

Upst ream face ~ I I S ~ ~ L C  Z / ~ ~ E ) ~  

Downstream face 2/ 15 4 

'hc maximum d e p ~ $  of - 
flow over t . e  roadwaylrailroad (h.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yeir length (It.) ................... ...... ~1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Llischaree Low Flow Pressure F!ow Weir Flow l'olal Flow 
\ m o u n t  of flow 

throughlover 1- - 
the s t ructure  (s) (cfs) / 5 ~  

Top Widths  
Floodplain 

• 

Floodwa y 

Ups t ream face ~ ~ S C L  ~ 3 9 6 2  
Downstream face 3 92-62 a 

Too Widths 

Erective Flow 

Upstream face 

Downs:ream face 

EITective and 
InelTec~ive F!ow 

M g u C u l v e n  farm 
I 

Form 7 ?;$c 4 of 6 



).ANALYSIS ( b n t . 4  

I l a s s  C w f i c i e n b  

't Entrance loss coef ic ienl  

Manning's *n" value assigned to the slruclure(s)  

Friction loss coef ic ient  through s t ructure  (s) 

Other loss coef ic ients  (e.g, bend 

manhole, etc.) 

Total loss coef ic ienl  

Weir coef ic ienl  

Pier coef ic ienl  

Conlraction loss c w f i c i e n t  

Expansion loss coemcient 

I J 

4. S E D I M I H I  TRANSPORTCONSlDEWiTlONS 

1. I\. Is [here any indication from historical records t h a t  sediment  t ranspor t  [ inr/uding ccourond d r p o s i ~ i o n )  can 
d e c t  Lhe 100-year water surface elevalions? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a Yes No  

t) Based on the conditions (such a s  geornorphology. uegetoliue cover a n d  developmen! o/lhe walershed a n d  sfrearn 
bed, a n d  bonk conditions), is there a potential for dcbris  dnd  sediment  Lransport(including scour  a n d  
& p s i l i o n )  to aflect the 100-year w a k r  surface elevations andtor  conveyance capacity through the  
bridgdculvert? . . . ....... . .. . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q Ycs 0 NO 

.. If the answer to e i ther  1.4 or 1 8  is yes: 
A. WhaL is ihe estimated sediment l h e d  marerial)  lodd? 

cfs (altach gradalion curve) 

Explain method uscd to estimate thc  sedimcnt  t r anspor t  and thc depth of scour andfo r  

deposition - S&,'tneq + + r a n 6  n o f  c o n r / ' d e r c ~  

~n a n a  vs/sa 
/ 

8. Will sedimcnt accumulalc anywhcrc th rough  Lhc bridgc/culvcrt?O Ycs 0 No 

Ifycs, explain thc impact on the conveyance capaci ty  through the 

bridgdculvert? 

S . f L 0 0 0 W A Y  ANALYSIS 

1 I 
6ridgelCulverl f o t m  Folm 7 Page 5 01 6 

Kipldin method ofbridge encroachmcnl 

!"mdway run, /%ME - 





blic reporting burden for t h i s  form is estinlated Loaverage 3.67 hours per respunse. Thc burden est imatc  includes the 
)me for reviewing instructions, searching existing data sources, gathering and maintaining t hc  needed da ta ,  and 

comple~ing  and reviewing the  form. Send comments regarding the accuracy of the  burden estimate and any  suggestions 
Tor reducing this  burden, Lo: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the Ofice of Management and Rudget, Paperwork Reduction Project (3067- 
0148), Washington, L)C 20503. 

Community Name: M N ~ A C ~  r&&d /Yhrrcz+m &aM+, / I O ~ Y \  of 1,diI<eM6um - 
J 

Project Name Ildentifier: WIL f i * i ~ ~ ~  A4 MS FCo 84- 79 
1. HYDROLOGIC ANALYSIS IN FIS 

.@ Approximate study s t ream ('one A) 
0 13etailed study s t ream (briefly explain melhodology) 

2. REASON FOR NEW HYDROLOGlCANALYSiS 

No existing analysis 
Improved da ta  (see dnta revision o n p g e  3) 
Changed physical conditions of watershed (explain) 

Alternative methodology (justify why the reuised model is be~fer  l h n  rnodrl used in the effective F I S )  

Evaluation ofproposed conditions (CLOMRsonly) (explain) 

@ Other do e~(8;t-a anefV~iS O P  o M ~ I v s ~  h;nq @d&d $3 
rc Cle e+ e ~ ; ~ ~ t i ~ o  C ~ A ~ ' & & ~ S  

I I fa  computer p rogradmodel  was used in revising the hydrologic analysis, please provide a disketle with the input  
files for the lo-, 50-, 100 - a n d  500-year recurrence intervals. I 
Only Lhe IOO.year recurrence interval need be included for SFHAs designated a s  Zone A. I 

3.APPROVAL OF ANALYSIS 

@ Approval of hydrologic analysis, including the resultingpeak dischar e value (s) has been 
;i . appropr iak  local, state. or Federal Agency ( i e .  F ~ O A  &;no8 Dl. :od. D& 

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

f i M A  Form81.898 .AUG93 Hydrologic Andlylir form Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

Location: Drainage area FIS (CTS) : Revised (crs) : 
(Sq mi.) 

- va~1. 
-C-l 

d/h4cC 0.15' A 

Stream: LJdsL TAb&t-v 
Comp~r i son  or loo-year Discharges 

Nok:  When revised discharges are not significantly different than FISdischarges, F E V A  may require a 
conlidence l imitsanalysison attachment D a l a  later date  to complete the review. 

As is  often the  case with revision requests, only a portion of a s t ream may actually be revised or be afTected by a 
revision. Therefore. transilion lo the unrevised portion is important to maintain the continuily of the study. N F l P  
regulalions s t i p u l a k  thatsuch a lransilion mus t  be assured. What is the transition rrom the proposed discharges to lhe  
effective discharges? I'lease explain how the transition was made iafloch s e p r a i e  sheel irnecesscry) 

ATTACH ACOMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODINGSOURCE. 

I Is the  new hydrologic analysis being developed solely lo revise the flow values presented in the F1Sri.r. nu changed 

hydraulic condiiions)? Yes @ No I 
I Ifyes,does the 100-year water surface elevation change by 1.0 root or more? Yes So I 

Hydrologic Analyris Fa8m Fovm3 Page 2 of 7 

FEMA does no1 normally revise NF1P maps solcly due Lo insignificant flow changes where changcs in 100-year water 
surface elevation a re  less than 1.0 fool. 



5. HISTORICAL FLOODING INFORMATION 

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

I x a t i o n  along flooding source: 
I 

I .\faximum peak discharge: cfs I I Second highest peak discharge: c fs I 
I Source of information: I 

6. GAGE RECORD INFORMATION 

Location ofneares t  gage to project si te ( a t ~ n g f l m d i n ~  source or s imilar  wolershed; specify) 

Gaging Station: 
Drainage area  a1 gage: mi2 
Xumber  ofyears  ofdata :  

7. DATA REVISION 

I Pleasc use the following Lable to list all the data andlor parameters aflccted by this  request and idenliry them ds 
new data  (New) or a s  revising existing data (Revised). flfnecessory, oflach u separofe sheel.) 

Data Parameter  New Revised Data Source 

Data source can be from a Federal, Stale,  or local government agency, or from a private source. Some State  and 
local governments may have less strict  data requirements than Federal agencies, in which case the hydrologic 
da ta  may not be accepted by FEMA unless it is demonstrated that  the  data give a better es t imate  of the flood 
discharge. 

Attach documentation corroborating eachdata  source fi.e., cerli/iedslutrrnrnl, reporl, bibliogruyhicnl reference to 
opublished document) In the case of a published document o r  a government report, providingcopies of the  cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

I Statistical Analysis o iGage Records (use Alhchment A) 

0 Regional Regression Equations (use Altochmenl B) 

PrecipitatiodRunofTModel (use Altnchmenl C) 

Other (specify, o ~ l o c h  bockup compulnlions a n d  supporling data) 
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A n A C H M t N T A :  STATISTIC4LANALYSlS  OF GAGE RECOROS 

Gagingsta t ion:  

Gage l x a t i o n  (lati tude and longitude): 

FIS: Revised: 

1. N u ~ n b c r  ofyears  o fda ta  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Syslemalic . . . . . . . . . . . . . . . . . . . .  .... ... . . . . . . . . . . .  
Historical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

4. Number  ofhigh outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I d w  outliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zero events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Y e s .  IJ No Yes 0 No 

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

I 8. Probability distribution used (justify I 
. . . . . . . . . . . . . . . . . . . . . .  I if IogPearson 111 was not used) 

9.Transfer equalions lo ungaged s i ~ e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes No I 
Ifyes,  specify method 

10. Expecled probabilily* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes No 

1 1 . C o m p a r i s o n o f r e s u l ~  with other analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Ycs No 

If yes, describe comparison 

'FEMA does not accepl expected probability analyses lor the purpose of reflecting flood hazard idormat ion  in a I FIS 

l fany  da ta  is not available, indicate by NIA. 

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

Hydrologi< Analysis For Fotm 3 Page 4 01 7 



ATTACHMENT 8 :  REGlONALREGRtSSlON EQUATIONS 

Y Bibliographieal Reference: 

MA, 

I (Ailarh a ropy o f l i l l e p g e ,  h b l e  ofconlenls, andperlinenlpages inc!udingryualions.) 

I 2. Gaged o r  ungaged stream: 

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

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

FIS: Revi-&: 

5. Urbanized conditionscalculations . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes q NO 0 Y e s  NO 

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

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

Comparison with other analyses Yes O N O  . ........................... ~a 0 N O  

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

I f d a b  is  no1 availdble, indicate by NIA. 

Comments  

Attach computalion and supporling maps, delinealing the watershed boundary and drainage area divii-25 

Hydr~log#c 2ndlystsiorm Form ? Pagc 5 of 7 



A n A C H M t N T C :  PRtOP(TATIOHlaUNOFFM0DEL 

PIS: Revised 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .  Method or  model used: ~ F C .  -,?l 

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VER 3. a 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Date: 52 , 4 ~ 4  6 6  

2. Source of rainfall  dcpth: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M A 4  ATLAS 2 
3. Source of rainfall  distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Su 'TYPE p 
4. Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 H0uP.S 

... . . . . . . . . . . . . . . . . . .  5. Areal adjus tmenl  to precipitation (%I: N\xIS By10 - 43 
. . . . . . . . . . . . . . . . . . . . . . . .  6 .  I lydrograph development method: ,??-L~AP H 

7. Loss r a t e  method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ R S E M -  A m  PT 
Source of soils information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source of land use  inrorniation 

S c s  
TLn ui k / ~ r a i & & ~  . . . . . . . . . . . . . . . . . . . . . . . .  

......... 8. Channel  rout ing method: . . . . . . . . . . . . . . . . . . .  .. l l b a % w . h  
9. Rese rvo i r rou t ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Y e s  O N o  O Y c s  No  

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes 0 No O ~ c s  No  

If yes, explain how baseflow was determined: 

1 1 .  Snowrneltconsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No Yes E4 No C 
12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes 0 NO t~ Yes NO I 

] ryes ,  expla in  how calibration was  perrormed&n:lp_t.i~,d d 1kdliaqe5 l a r e  CD,V ,~O (PC! 

~ S ~ Z C U A U E  I .  DWI hik~: ARFA - L ~ . u Y , ~ ~ s  0 . d  

I 

. . . . . . . .  13. Fu tu re  land use  condition: 
Iryes,  explain why 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs H No 

I NOTE: FEMA policy is to base floodingon existing conditions. 
I fdala  is no1 available,  indicate by NIA. 

At tach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, a n d  supporting maps, delineating the watershed boundary and drainage area divides. 
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ATTACHMENT D: CONFIDLNCE LIMITS EVALUATlON 

- FLD W /  a ~ ~ ~ w ,  ?. 
earn: 

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

Discharges for selected location: 

I Exceedance Probabili ty F I S  

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

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

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

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

Revised 

crs 

c rs 

cis 

crs 

1% (100-year) Flocd Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% limit  c fs 

4 50% Confjdence Interval: 25% limit cfs 

75% limit  c is  

If the  value of the  100-year frequency flood in t h e  
FIS i s  beyond t h e  50% conlidence interval but 
within the  90% confidence inlerval,  does the I OO-year 
water  surface elevation change by 1.0 footor more? Yes NO 

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

0 t tach Confidence Limits Analysis 
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Comn>uni ty  Name: 'nwrmy~rfed f a r c ~ o * a  b u +  / 1 5 ~ r \  sf ~.(~i;<~bbury 

Flooding Source: ("- 

(Otu J O T ~ ~  (oreoch f l a d i n g  rourc&' 
;lies I- --?-kLu?is, : lLl&=ii A 

I-'rojoct NameAdenLificr: /A)lCk@h h ~ f f i  ,48f lS Fc~L, 39-79 
1. REACH TO BE REVISED 

I Upst rcam limit: . 7 0.7G I 
I I 

2. EFFECTIVE FIS 

Not studied 1 
Studied by approximate methods 

1)ownstrcam l imi tofs ludy 

Upstredm l imi to ls ludy 

Studied by detailed methods 

Downstream limit o l s tudy  

Upstream limit ofs tudy 

0 Floodway delineatid 

Downstream IimilofFloodway 

Upst ream limitof Floodway 

3. HYDRAULIC ANALYSIS 

Why is t h e  hydraulic analysisdiflerent  from t h a t  used Lo develop the  FIRM. (Checkall /hot apply) 

Not studied in FIS 

Improved hydrologiedaWanalysis.  Explain:  Gyd VT 1 2 P G F ~ . &  1 U.C.7 
s&,fid~rcl id . ~SW' ~ ' A M F  

,. , +  (57 I u 

F/ la / i 'Loa= \ ,  b n - ~ ;  

Improved hydraulic analysis. Explain: 

I 0 Flood control structure.  Explain: I 
Other .  I.:xpl.iin I 

I 
fLMn Form 81-89C. AUG93 Rwerine Hydraul~c  Analyrzr fmrn Form 4 Page 1 of 6 



3 .RlVtRlNE HYDRAULIC ANALYSIS FORM 
Modek Submitted 

Pull input and output l i s l ings  along with files on diskcllc(ifavailob1e) for e a ~ . h  o f t h r  models listed below a n d  
summdry olthc source o f i n p u t  parameters used in rhe models must be provided. T h c  s u m m a r y  mus t  include a 
complete description of a n y  changes made from model to model (e.g. d u p l i c a ~ e  effeclive model lo correcfed effec~ive 
madel). Only the Dupl ica te  Eflective and l h c  Revised or  Post-Project Condit ions models must  be submitted.  See 
instructions lor directions on when other models may be required. Only t h e  100-year flood profile is required for 
SF11 As wilha Yane A designat ion.  For a r e a s  which do not have detailed flooding, a hydraulic rnodcl is not 
required; however HFE's m a y  not be added to the  revised FIRM. f 

Duplicate Effective Model h'atural Floodway 

Copies of the hydraulic analys is  used in t h e  effective FIS, referred to as the  0 
cffcclive models (10.. 50-, loo-, a n d  500-year mulli.pro/ile runs a n d  the 
floodway run1 must be obtained and then reproduced on t h e  requestor's 
equipment Lo prcduce t h e  duplicate elfectivc model. This is required to 
assure  tha t the  eKective model inpu tda ta  h a s  been transferred correctly to 
the requeslor's equ ipment  and to a s su re  t h a t  the revised da ta  will be  
in tegra ted  into the eCTective da ta  to provide  a cont inuous  FIS model 
upstream and downstream of the  revised reach. 

Corrected Efrective Model Na tu ra l  Floodway 

T h e  corrected cfTecLive model i s  the model tha t  corrects a n y  errors t h a t  a 0 
occur in theduplicsle efrective model, adds  a n y  additional cross sections LO 

the  duplicate cfTcctivc model, or  incorporates more deLailcd topographic 
informiltion than that  used in the currently effective model. The  corrected 
cfTective modcl must @ reflect any man-made physical changes sincc the 
date  of the efkctive model .  An error could be a technical e r ro r  in t he 
modcling proccdurcs, o r  a n y  construction in thc floodplain tha t  occurrcd 
prior lo the date of t h e  efrective model bu t  was not incorporated into the 
eKectivc modcl. 

Existing or  I'rc-Project Conditions Model 
S a l u r a l  Floodway 

n n 
Y U 

The d u ~ l i c a t c  cfrcctivc o r  corrected modcl is modilicd l o  produce t h c  
existing or prc-proicct conditions model to reflect any modilications t h a t  
have occurred within t h e  floodplain since the  date  of the effective model but 
prior lo the construction of the project for which the revision i s  be ing  
requesled. If no modification has occurred since the dale of the c f i t i v e  
model, thcn th is  modcl would be identical to the  corrected cffcctive or  
duplicats erective model. 

itevised or  Post-l+ojcct Conditions ~ o d e l  Na tu ra l  Floodway 
n n 
U U 

The  existine or  pre-proiec t  conditions model (or duplicale effective o r  
correcled rfj'eclive model, as appropriate) i s  revised La rcnect revised or post- 
project cond.itions. T h i s  model must incarporale any physical changes tu 
the  floodplain since t h e  elfective model was produced a s  well a s  the effects 
of the projed. When t h e  request is Tor proposed project this model should 
reflect proposed conditions. 

J 
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4. MODELPAUMETERS (from model wed to revise 100-year water surface elevatim) 

Discharges: Upstream Limit Downstream Limit I 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lbdi  04s 1 6 4 4  s 

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

Attach diagram showing changes in 100-year discharge 

Cr 
Explain how thc  s tar t in  waler surface elevations were determined , .a 

k . 
/JA+W 

.ci4&&c e e pda:oh Djj3ge t-m;*ed hv .1~ S'/C,:e - /rps 
o& 

Givc rangc of friction loss coeficienls (Manning's "N") Channel . . . . . . . .  0.03 I 

I f  Triction loss coeficients a re  ditierent anywhere along the revised reach rrom lhose used to develop t h e  FIRM, 
give location, valuc used in Lhe effective PIS, and revised valucsand a n  explanation a s  lo how thc rcviscd values 
were dctermincd. 

I.ocaLion - FIS Revised 

Explain: I 
1)escribc how thc cross scclion geomelry data  were  determined (e.g., jirld.suruey, fopographic mop, 1aht.n from 
previous sludy) dnd list cross sections t h a t  wcrc added. 



4. MODELPARAMETERS ICmI'd 

5 .  Explain how reach lengths for channel and overbanks were determined: ,. 
Aii reicL. lefir,-hs J '  . $ ~ ~ E ; , I T c ; $  J .rs,.;l T/~AI.&/"?.. , + 

I I 
5 .  RESULTS (from m o d e l w t d t a  revise 100.year watersurtace elevations) 

I I .  
Do the resulis indicate: I 

. . . . . . . . . . . . . . . . . .  a. Water surface elevations higher than end points of cross sections? Yes Yo 

b. Su~ercr i t ica l  d e ~ t h ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 
, i- c. Criticaldepth. -. ! 6 . ? . m r z . .  A ,. .. . .  . .:.?.-I Yes • No 

d.  o t h e r  u-. . . .  
- 
-.- Yes El NO 

( 4  , Sped( A i #iab b m  K 5 3 b i F  ;i f j z x c i d j  
I fycs  tc any ofthc above,  at tach a n  cxplanalion t h a t  discusses the  situation and how it is prcscntcd on Lhe 
profiles, tables, and maps. 

. . . . . . .  W h a t  is the maximum change in encrgy gradient between cioss-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speciry localion 

. . . . . . . . . . . . . . . . . . . .  What  is the distance belween the cross-seclions in 2 above? 67.0 4% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify locdtion 

. . . . . . . . . . . . . . . . . . . . . . . .  What  is the maximum dislancc bctwcen cross-sections? 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Floodway determination 

......... a.Whal is the maximum surcharge allowed by the  communily or  Slate? / root 

b. What  is the  maximum surcharge  for the revised conditions? . . . . . . . . . . . . . . . . . .  7 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
c. Whar is the maximum velocity? __J .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spccifylocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _L 

Explain: 

d .  Arc there any ncgeativc s~ r rcha rge  valuesat  a n y  cross-seclion /+I YCS NO 

I fyes ,  the floodway may need to widcn,. I f i l  is not widencd, plcdse explain and indicntc the niaximum ncgativc 
surcharge. 
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5. RESULTS (Conl'd) 

6, Is the  d ischarge  value used to determine the floodway anywhere d f l e ren t  from t h a t  used to d e t e r m i n e  t h e  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  natura l  100-year flood elevations? 0 Yes @ No 

If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  7. Do ~ O O - ~ e a r  water  surface elevations increase a t  a n y  location? Yes  a No 

Ifyes, please a t t ach  a list, of the locations where the  increases occur, s la te  whether or not t h e  increases  a r c  located 
on the requestor's properly, and provide an  explanation ofthe reason for the increases. 

p H -  A'd Mo& 

Please  at tach a completed comparison b b l e  entitled: Wate r  Surface Elevation Check (See page 6) 

- 
6. REVISED FIRMIFBFM A N D  FLOOD PROFILES 

A, The  revised water surface elevations l ie into Lhosc computed by the efTective F IS  Model ( l o - .  50-, loo- ,  a n d 5 0 0 -  

?ear), downstream of the projecl a t  cross-section wilhin feet a n d  ups l r eam of Lhe 

project a t  cross section wilhin feel. 

I .  The  revised floodway elevations t ic  into those computed by the e f i c t ive  FIS model, dows t ream of t h e  projecl a1 

cross section wilhin feet  and upstream o f t h e  project, a t  cross section 

within /# feet. 

C. Attach profiles, at, the  same vertical and horizontal scale as  the profiles in the cffcctive VlS repor t ,  showing 
s t r eam bed and profilcs of all flwd. studied (without encroachment). Also, label al l  cross sections,  road crossings 
( including low chord and top-of-road d a b ) ,  culverts ,  tribu(arics,corporalc l imits,  and s tudy  l imits.  l r channc l  
distance h a s  changed, the stat ioningshould be revised for all profilesheelk. 

. Attiich a 1:loodway l ) a k  Table showing da ta  for each cross section listcd in the  published Floodway I)aLa Table in 
the  l'lS report. 

I 'r<~cced to Itiveritic /Coastal Mapping Furm 

Riverine Hydrauli< Analyslr fo rm form a Page 5 of 6 



.lOO.yCar (natural) Water Surface Elcvatson 
2-fncroarhment (floodway) Water Surface Elevation 3-Surcharpe Value 

Include sections in the models between tle.ln polnts. Any interpolated value, be ~ ~ d ~ ~ ~ ~ ~ d  in p.r.nther.,. 
s w  / a / 



Wickenburg ADMS FCD 89-79 a 
EXPLANATORY NOTES FOR 

FORM 4 SECTION 5 PARAGRAPH l.C 

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



@ FLWOYAY DATA. UASH A: M I R  WASH 

PROFILE NO. 2 

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

S T A T l W  WIDTH S E C T I W  MEAN WITH Y ITHCUT DIFFERENCE 

AREA VELOCITY FLWOUAY FLOODUAY 

PAGE 65 



PROFILE YO. 2 

. . . . . . . FLOCOWAY .------ WATER WRFACE ELEVATIOU 

STATICU w l o T n  SECTICU WEAN UITH WITHCUT DIFFERENCE 
AREA VELOCITY FLOODWAY F L O m Y I l  

PAGE 66 



HDEPAl EMERGENCY MANAGEMENT AGENCY 0.M.B. BurhnM.3067Q14d fEMA "Seom7 
RIVERINUCOASTAL MAWlNG FORM E z ~ ~ n l J v . + l l  l 9 9 l  1 

I I 1 PUBLIC BUKOEN DISCLOSUHENVI'ICE 1 
Publle repdrllng burden for thiv form is u l i m n b d  Lo averuge 1.5 hours per reswnsa. 'The burden eulimale includ" 
timc for reviewing instructions, serrching existing data sources, gnlhering and inrinkining the needed daLu, and 
complctingand rcvlewlng thc lorm. Scnd commcnk regarding tho accuracy ortho burdon cstimatc and m y  ougpsrionr 
for reducing this burdun, to: inrormalion Coiieetionc Manugement, Federal E n ~ r r  ency Management Agency, 500 C 

O 148), Washingon, I)C 20503. 
k Streer, S.W., WashingLon, DC 20472; and w the Omce olManagement and Rudgcr, aperwork Reduction Project (3087- 

ro-tsd M a r l c o ~  u n L / L n  B LJ Community Name: a l ~ k e n b ~  
/ I J 

, Flooding Source: d ~ s A  z d u f a r w :  L'c~~L A 
project Nameildentifier: M~ckenburc! AbMS FCD 89 - 77 - 

1. MAPPING CnANGFS 

I. h wmnruohic work man olsuitabic acalo. contour inkrvai. and olrnimetric definition munL bc oubmittcd showin. . . 
( indiczr ~ l ~ w h r n  nr* hpplicobld: 

Included 

A. Revived wppruximste 1W-year floodplain boundarirc(Zone A)  ............ 0 Yes PP No 0 NIA 
U. Rcviaed detailed 100- und 500.year floodplain baundaries ................ Yes No 0 NIA 
C. Hcvisod l00.yctar floodway boundaries ................................. a Yes No 0 NlA 
0. Location and alignment oful i  crossseetiona wed i n  the revised 

hydraulic modci wi th strtloningsontrol indicetnd ....................... $I Yca [3 No [3 NIA 
E. S~teumulignmenLd,road~nddumalignmcn~ .......................... a Ycs [7 No [7 NIA 
P. Currcntmmmunily baunduries ....................................... Yes No NIA 
0. GRccLivc 100-and SW.yeur flwdplaln and 100-year flocdway 

baundurics lrom h a  FiRMIFBFM rcducd or enlarged Lo the 
.................................... scale or the topographic work map 0 Yes No @ NlA 

11. T-bctween the w a n d  & 100- and SOQycar 
floodpluinsrnd 100-~eur floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . .  a yes a NO NIA 

I. The requcslor's properly boundaries and community easementi . . . . . . . . . .  O YCM U NO LBI NlA 
J. The a lgn~d  cerLificmtion of*  regisbred proraksional engineer ............. Yes 0 Nu (1 NlA 
K. Imat ion anddeauiplionorrelemnce marks ............................ Ye:, No NIA 
I Vertical dulu~n(example: NCVO, NAVI)a(e.) .......................... a Yos a No a Nlh 
M Coavhl xonedesig~l lonr l ie inlo rdjmcenlrruw notbaing revisad . . . . . . .  (7 Yes (7 Nu NIA 
N. i w l i o n  and u l ign~nenlu l r l l  cua~tal lrnnsnlu used Lo rcvise Lhc 

cuwtul u n u i y ~ e ~  ..................................................... 0 YCU 0 Nu W NIA 

lrany ol lhc i k n l s  rboveure murkod no or NlA. plewc cxpluin: No .Zone A . 500-  4aQr . Or 

coasde I zo-6 mrlsed o r  d e  /,;?c4/cd, A vtkeb / ~ o - ~ y e a -  f/o/aoclp 

flc lk4a ef(rec4ivc &assayompo R;der f l l d p l a , ~ .  

I 2. WhuL is Lhc rourcc and dub c l h c  upduud @&raphie :nlormaticn frmmple: rfhopholn mupa, Ju 198.5: /irlJ 
rur0.y. Muy I Y 7 9 , b a o r b p 1 v f i l c r , J ~ ~  IO81,dc.)? P h o t e :  a+?. ,991 h . 04 14.0 c W ~  9 s  19PZ I 

3. What ia the x u l c  and conlour i n k r v r l  of the following workmupr? 

a. Effective PIS uv know" reulo U O ~ ~ O W I (  Contour inlowui 
b. Roviuion Koquest 1 " -  ZOO' vcule , Conlour inkrvui  

NO'I'E: Ikviscd topoyruphic inlormution must bu olcyliul or groubr duhii. 

4. .\twch an annotiltcd l.'IRM m d  FRVM at U~cr i l leol lhccRcct~vo I'II<.M ~ n d  FIIVY showing thc rcv is~d 10U.ycur 
and 4UO.ycur fluodpluins und thc 100-year flwdwuy blunduries und hsw thcv tic inru lhosc shown on thc vrfccce:ivc 
f-'lKM jnd  I.'HI.'!vl durnsLremm and u p h a m  orLhu rcvisiun ur adjucu~rt LII t l ~ r  area orrevision fur s u d r l ~ l  rL(rdius. 

Atlack ~dd i l ionn l  w g w  ifncedcd. I 
FtMA Form (1.890, AUG91 R l r ~ r i W C O 4 l t a l  Maep#ngrorm !otm$ Ptgclol 1 



1. The (ill is: 0 Existing. 
4 

2. lIus f l l l  beenlwiil be placed in the regulatory floodway? ............... .'. . . . . .  0 Y e s  @ No 
1Iy.r. p l r u a  amah completed Riverine Hydraulic A n d y t u  Form., 

8, iirs fill beedwill be placed in noadway fringe farm klwesn thr &duay 
...................................... a n d  100-year/kdp&in boundarier)? Yea No 

Ifyes. then complek A, €3, C, and D below. 

A. Are Jill slopes for granular rnnkriula skopcr thnu on* vertical 
on one-and-ane-haif b o r i w ~ h i ?  ............ ;. ......................... Yee No 

If yes, juslify steeper s l o p s  - 
B. Is adequate erosion protection provided for [ill slopes exposod to moving flood w r t o n ?  (Slopas rzporrd lo 

flow8 with u~lccifies of up t o 5  fee1 per rerond (b) during t k  1 0 0 - y e a r W  must. ai a minimum, br 
protrcred by a courr o f g r a t ,  ~ 1 ~ s .  wrrdi. or *lmllar urgrlation; sfopes rspcscd to flows with uclocifies 
g r a t e r  l h n  6 f p  duringrha 10(I;vcar/kd muuf, &a minimum, bdproieeled by stone or rock riprap.) 

.................... ........ ...... ...... Yes No 

If no, describe erosion prokclion provided 

C. Ilaa all fill placed in revised IOQyear floodplain been compacted to 95 percent of the maximum density 
obtainable with tha Shndard P~roctor Test MtthOd or acceptable equivalent method? ff Yes Yo 

D. Can structures connivably be constructed on Ule [ill a1 any time in Lhe future? 0 Y e  0 No 

If yea, prwide cerCilicutioo ol!iII compaction (itam C. b v e )  by the community's NFlP ~ r m i k o f i c i a l ,  a 
registered pmtesslonnl engineer, or m accredited soils engineer. 

4 Has [ill beenlwill be placed in a V-wne? a Yes No 

ITytu, is the 611 protactad from ero~ion  by I flood conlrol rtructure wch a* u rcvcmenl  or 
seawall? Yas a No 

If yes, attach the coastal structures form, 

L 



*l.*..***.,**t***.*tt.**.*t*.*.*...t.t*t*.". 

* HEC-2 UATER SURFACE PROFILES t 

* * 
* Version 4.6.2; Way lW1 " 

" 
RUN DATE 23JUN92 TIME 14:32:36 * 

X X xxxxxxx XXXXX xxxxx 
X X X  X X x x 
X X X  x x 
XXXXXXX XXXX x XXXXX XXXXX 

x X X  X x 
x x x  X X X 

X X XXXXXXX xxxxx xxxxxxx 
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T H I S  RUN EXECUTED 23JUN92 14:32:36 
.t.*t*t*.***.t..*t*t*......ttt.*t*tt* 

HEC-2 YATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  l W l  
*** .................................. 

T I  YlCKENBURG ADMS - CONTRACT FCD 8 9 - 7 9  

1 2  B&V PN 1 7 6 7 6  CVL JN 1 1 9 7 - 0 2  

13 MASH A: AMlR WASH ( F I L E  WASHA.DAT) 

J1 ICHECK I N 0  N I N V  l D l R  STRT METRIC HVINS 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 

53 VARIABLE C m E S  FOR S W A R Y  PRINTOUT 

CONFLUENCE OF WASH A: AMlR WASH 

AND HASSAYAMPA RIVER BETYEEN CROSS-SECTIONS: 

VR (HASSAYAMPA RIVER M l L E  53 .06 )  

VS (HASSAYAMPA RIVER M l L E  53 .16 )  

CROSS-SECTION DESIGNATION F R W :  

HASSAYWPA RIVER FLmOlJAY F L M O  INSURANCE 

STUOY, MARICOPA CWNTY, ARIZONA AND 

UNINCORPORATED AREAS. FEDERAL EMERGENCY 

MANAGEMENT AGENCY, EFFECTIVE DATE 

SEPTEMBER 4, 1991, PERFORMED BY CELLA BARR 

ASSOCIATES UNDER CONTRACT NO. E W - 8 8 - C - 2 6 0 3 .  

SYSE DETERMINED BY SLOPE AREA METHCU 

P YSEL F a  

0 2087 .04  0 

I B Y  CHNIM ITRACE 

0 0 15 
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0.045 0.045 0.016 0.6 0.8 
DOVNSTREM FACE: 3 - 10' X 10' RCB 
NOTE: US HVY 89 CENTERLINE SECTIW MAS 

USE0 TO CREATE THE DS FACE SECTION 
0.269 94 984.15 1015.85 140 

10 
2102.2 170.9 2101.8 184.1 2101.4 
2100.4 236.8 2100.0 250.0 2099.9 
2099.5 302.5 2099.4 315.6 2099.3 
2098.9 368.1 2098.8 381.3 2098.6 
2098.3 433.8 2098.1 446.9 2098.0 

2097.8 500.0 2097.7 513.3 2097.7 
2097.5 566.7 2097.4 580.0 2097.3 
2097.1 633.3 2097.1 646.7 2097.0 
2096.8 698.6 2096.7 711.4 2096.6 
2096.4 762.9 2096.4 775.7 2096.3 
2096.1 827.1 2096.0 840.0 2095.9 
2095.7 893.3 2095.6 W6.7 2095.5 
2095.3 960.0 2095.2 973.3 2082.7 
2082.7 1013.8 2082.7 1015.85 2095.5 
2096.7 1068.3 2097.3 1081.7 2098.0 
2100.0 1135.0 2100.1 1147.5 2100.2 
2100.5 1197.5 2100.6 1210.0 2100.7 
2101.0 1260.0 2101.1 1273.1 2101.3 
2101.6 1325.6 2101.8 1338.8 2101.9 

SC 3.016 0.40 2.8 0 10 
UPSTREAM FACE: 3 - 10' X 10' RCB 
NOTE: US HW 89 CENTERLINE SECTION UAS 

USED TO CREATE THE US FACE SECTION 
X I  0.280 94 984.15 1015.85 58 
X2 2 2092.8 2095.0 
Y3 10 
BT -94 170.9 2102.2 184.1 
BT 210.4 2101.1 223.6 
BT 250.0 2100.0 263.1 
BT 289.4 2099.6 302.5 
BT 328.8 2099.3 341.9 
BT 368.1 2098.9 381.3 
BT 407.5 2098.5 420.6 
BT 446.9 2098.1 460.0 
87 486.7 2097.9 500.0 

BT 526.7 2097.7 540.0 
ST 566.7 2097.5 580.0 
BT MM.7 2097.3 620.0 
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NC 0.045 0.045 0.025 0.6 0.8 

ET 9.1 9.1 
CONTROL LINE I S  STATICU 10000 

RECWD: STATIONS 9954.2 8 10045.9 USED TO 
W E 1  1 TO 1 FLW CONTRAC710U 
UPSTREAH FRCU 3 - 10' X 10' RCB 

79 9976 10035.7 30 



23JUN92 14:32:36 PAGE 4 
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NC 0.045 0.050 0.025 0.1 0.3 
ET 5.1 9.1 605. 

ET RECORD: S T A T l W  605. ELIMINATE INEFECTIVE 

F L W  AREA I N  LEFT OVERBANK 

X1 0.730 38 980 1022.5 180 
GR 2140.0 490.0 2120.0 520.0 2119.0 
GR 2122.0 605.0 2121.3 629.7 2120.7 
GR 2119.2 729.3 2118.8 754.4 2118.2 
GR 2118.1 855.0 2118.3 905.0 2118.4 
GR 2118.5 980.0 2116.5 987.5 2115.5 
GR 2115.2 1005.0 2115.5 1010.0 2117.0 
GR 2119.0 1025.0 2120.0 1030.0 2121.0 
GR 2124.0 1050.0 2132.0 1080.0 2140.0 
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9 . 1  a:: 1.055 
CSM GRAPH USED TO DETERMINE DISCHARGE 

43 984 1010.5 3 ~ )  
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1214.64 

685.0 
919.0 

1032.0 
1287.5 
1505.0 
1693.4 

1581.08 

761 .O 
939.5 

1020.0 
1213.6 
1414.0 
1593.7 

1026.18 

750.0 
889.3 

1000.0 
1095.0 
1199.5 

1104.58 

661.2 
790.0 
907.9 

1010.0 
1134.5 

1055. 

1000.0 
1103.0 
1200.0 

1289.5 



csn GRAPH USEO TO DETERMINE OISCHARGE 

19 9BO 1000 590 
829. 2200. 838. 2196. 

980.0 2187.0 1000.0 2188.0 
1170. 2200. 1180. 2204. 
1465. 2196. 1480. 2196. 



9.1 
VULTURE MINE R L W  

985 1015 
2244.7 483.3 
2240.0 609.0 
2235.3 733.3 
2232.0 850.0 
2230.3 975.0 
2230.7 1049.7 
2232.6 1173.4 
2235.4 1295.6 
2237.1 1416.6 
2238.6 1537.6 
2240.0 1659.0 
2240.8 1776.5 
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1070. 

848.3 
919.0 
988.0 

1054.5 
1125.0 
1196.0 

1143.07 

563.0 
684.8 

803.3 
925.0 

1015.0 
1124.2 
1246.7 
1368.3 
1489.0 
1610.4 
1729.5 

1034.22 

822.0 
877.7 
929.4 

980.0 
1032.0 
1072.0 

1032.25 

610.0 
681.0 
759.0 
830.7 
900.0 
971.4 

1018.5 
1096.3 
1170.0 



649 

CSH GRAPH 
33 

812.1 
858.3 
914.4 
957.3 
987.5 

1011.1 
1061.5 

649 
9.1 

USED TO OElERMlNE DISCHARGE 
994.4 1014.5 500 

2250.4 820.3 2249.7 
2247.1 870.6 2246.4 
2244.2 931.6 2244.0 
2240.0 963.7 2239.8 
2239.6 994.4 2239.6 
2239.6 1014.5 2239.8 
2242.0 1071.7 2243.0 
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PACE 12 

1209 1209 
9.1 

CSM GRAPH USE0 TO OETERMlNE DISCHARGE 
45 980 1005 0 

550.0 2251.2 565.0 2250.4 
625.0 2247.2 639.0 2246.4 
695.0 2243.5 711.0 2243.0 
773.3 2241.3 787.7 2241.0 
845.0 2239.5 858.8 2239.0 
914.3 2237.7 928.6 2237.6 
980.0 2237.1 985.7 2237.0 
1037.0 2242.0 1053.0 2244.0 
1110.0 2253.0 1125.0 2254.0 

164 164 
TRIBUTARY TO MlR WASH 

29 987.6 1011.4 350 
933.7 2242.0 942.6 2241.0 
976.1 2239.7 987.6 2239.5 
1030.8 2240.0 1034.7 2241.0 
1078.1 2245.0 1W4.3 2245.3 
1129.7 2244.5 1137.6 2244.7 
1175.3 2248.2 1187.2 2252.3 
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905.0 
930.0 
955.0 
980.0 

1005.5 
1030.0 
1055.0 
1165.5 
1294.0 

715.7 
794.3 
869.6 
944.1 

1000.0 
1075.0 

800.0 
935.5 

1009.0 
1130.5 
1171.0 

830.8 
880.0 
930.0 
987.5 

1030.0 
1079.0 

889.7 
940.5 
990.5 

1040.7 
1090.9 
1140.1 

876.3 
955.8 

1013.5 
1080.0 
1155.0 
1232.0 



PAGE 14 



SECNO DEPTH CUSEL CRlUS USELK EG a Q 

HV HL OLOSS L.BANK ELEV 

P L ~  PCH QROB ALOE ACH A R M  VOL TUA R-BANK ELEV 
TIME V L 0 8  VCH VROB XNL XNCH XNR YTU ELMIY  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CMLAR TOPUID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= , 1 0 0  CEHV= .300  
*SECNO . 2 4 3  
3 7 2 0  C R I T I C A L  DEPTH ASSUMED 

3 4 9 5  OVERBANK AREA ASSUMED YOU-EFFECTIVE, ELLEA* 2 0 8 8 . 0 0  ELREAS 2088 .00  

CONFLUENCE OF MASH A: MIR u A s n  
AND HASSAYAMPA RIVER BETWEEN CROSS-SECTIONS: 

VR (HASSAYAMPA RIVER M I L E  53.06)  
VS (HASSAYAMPA RIVER M l L E  53.16)  

CROSS-SECTION DESIGNATION FRD(: 
HASSAYAMPA RIVER FLWOUAY F L W O  INSURANCE 
S T W Y ,  MARICOPA COUNTY, ARIZONA AND 
UYINCORP(W(ATED AREAS. FEDERAL EMERGENCY 
MANAGEMENT AGENCY, EFFECTIVE DATE 
SEPTEMBER 4, 1991, PERFMLMED BY CELLA BARR 
ASSOCIATES UNDER CONTRACT NO. E m - 8 8 - C - 2 6 0 3 .  

SUSE DETERMINED BY S L W E  AREA METHCO 

FLOW D l S T R l B U T l M l  FOR SECNO. .24 CYSEL= 2 0 8 7 . 0 4  

ST&= 9 8 2 .  1 0 3 5 .  
PER Q= 1 0 0 . 0  

AREA= 149.9 
VEL= 10.0 

DEPTH* 3.1 

PACE 15 



SECNO DEPTH CWEL CRlYS YSELK EG a 0 

HV HL OLOSS L-BANK ELEV 
PLOB PCH PRO8 ALOB ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC lCONT CMIAR TOPWID ENOST 

3302 YARNING: CONVEYANCE CHANGE CUTSlOE OF ACCEPTABLE RANGE. KRATIO = 2.12 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 2095.10 ELREA= 2095.30 

OOUNSTREM FACE: 3 - 10' X 10' RCB 
NOTE: US HW 89 CENTERLINE SECTION WAS 

USE0 TO CREATE THE OS FACE SECTION 
.269 4.71 2087.41 2086.&0 .OO 2088.97 1.56 .58 .OO 2082.70 

1500.0 .O 1500.0 .O .O 149.8 .O .5 .1 2082.70 
.OO .OO 10.02 . 00 .OOO .016 .OOO .OOO 2082.70 984.15 

,001467 140. 140. 140. 3 15 0 .OO 31.70 1015.85 

FLDY DISTRIBUTION FOR SECNO= .27 CYSEL= 2087.41 
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SPECIAL CULVERT 

SC CUNO CUNV ENTLC COF4 ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
3 .016 .40 2.80 .OO 10.00 10.00 58.00 8 1 2082.80 2082.70 

CHART 8 - BOX CULVERT UlTH FLARED YINGUALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 3 0  TO 75 DEGREES 

'SECNO .280 

SPECIAL CULVERT WTLET CONTROL 
EGIC = 2089.602 EGOC = 2089.980 PCUSE= 2087.415 ELTRO= 2095.000 

3301 HV CHANGE0 W E  THAN HVlNS 

3302 YARNING: CWVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.62 



SECNO DEPTH CYSEL CRIUS USELK EG a HV HL OLOSS L-BANK ELEV 
QLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

SPECIAL CULVERT 

E G l C  EGM: H4 QUElR PCULV VCH ACULV ELTRD UEIRLN 
2089.60 2089.98 1.01 0. 1500. 7.502 300.0 2095.00 0. 

3695 OVERBANK AREA ASWED YON-EFFECTIVE, ELLEA* 2095.10 ELREA; 2095 .I0 

UPSTREAM FACE: 3 - 10' X 10' RCB 
NOTE: US HYY 89 CENTERLINE SECTlOW YAS 

USED TO CREATE THE US FACE SECTION 

,280 6.31 2089.11 .OO .DO 2089.98 .87 1.01 .OO 2082.80 
1500.0 .O 1500.0 .O .O lW.9 .O .7 .2 2082.80 

.O1 .OO 7.50 .OO .OOO .016 .OOO .OOO 2082.80 984.15 
.000560 58. 58. 58. 3 0 0 .DO 31.70 1015.85 

FLW DISTRIBUTION FM( SECNO= .28 CYSEL- 2089.11 

a PER a= 100.0 
AREA= 1W.9 
VEL= 7.5 

CCHV= ,600 CEHV= ,800 
'SECNO .286 
7185 nlwlnuw SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATlWS= 9954.2 10045.9 TYPE; 1 TARGET= 91.700 
CONTROL LINE IS STATION 10000 

ET RECORD: STATIONS 9954.2 C 10045.9 USED TO 
WQ)EL 1 TO 1 FLOU CONTRACTION 
UPSTREAM FRCU 3 - 10' X 10' RCB 

.286 3.73 2089.73 2089.73 .OO 2090.95 1.22 .04 .28 2089.00 
1560.0 32.5 1467.1 .3 15.9 163.8 .4 .a .2 2089.30 

.01 2.01 8.96 .W .045 .025 - .045 .DO0 2086.00 9954.20 
,006048 30. 30. 30. 0 14 0 .OO 83.22 10037.42 
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SECNO DEPTH CYSEL CRIYS USELK EC 

0 0  

nv HL OLOSS L-BANK ELEV 

PLOB PCH OR08 ALOE ACH AROB VOL TYA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

FLOY OISTRlBUTlW FOR SECNO= .29 CUSEL= 2089.73 

STA; 9954. 9960. 9965. 971 .  9976. 10036. 10037. 
PER 0; .5 .6 .6 .6 97.8 .O 

AREA= 3.9 4.0 4.0 4.0 163.8 .4 

VEL= 1.9 2.1 2.1 2.1 9.0 .9 

DEPTH= .7 .7 .7 .7 2.7 .2 

3495 OVERBANK AREA ASSUMED NMI-EFFECTIVE, ELLEA= 2093.00 ELREA- 2093.00 

FLW OISTRIBUTIW FOR SECNO= .31 CYSEL= 2090.70 

STA= 982. 1050. 
PER a= 100.0 
AREA* 208.9 

3495 OVERBANK AREA ASSUMED IIMI-EFFECTIVE, ELLEA= 2102.00 ELREA* 2102.00 

FLW OISTRlBUTlW FOR SECNOI .39 M E L =  2091.97 

STA= 965. 1043. 
PER a= 100.0 

AREA= 220.5 
VEL= 6.8 

DEPTH= 4.0 
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SECNO DEPTH CYSEL CRIYS YSELK EG 

a 

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOPUID ENOST 

7185 n lN lnun  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWEO 

3495 OVERBANK AREA ASWED NON-EFFECTIVE, ELLEA= 2106.00 ELREA- 2106.00 

FLW OISTRIEUTION FW SECNO- .49 CYSEL= 2101.15 

STA= 984. 1021. 
PER a= 100.0 

AREA= 130.3 

7185 n l N I w n  SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASWED 
,583 6.42 2111.92 

1500.0 .O 1500.0 

.05 .OO 12.16 
,006824 500. 500. 

FLW DISTRIBUTION FW SECN- .58 CUSEL= 2111.92 

STA= 988. 1018. 
PER a= 100.0 
AREA= 123.4 
VEL= 12.2 

DEPTH* 4.5 
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SECNO DEPTH CYSEL CRlYS YSELK EG a HV HL OLOSS L-BANK ELEV 

OLOB PCH OROB ALOE ACH AROB VOL TYA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

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

CCHV= .300 CEHV= .SO0 
'SECNO .M8 

3301 HV CHANGED WORE THAN HVlNS 

3302 YARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 7.72 

FLOU DISTRIBUTIOW FOR SECNO; .67 CYSEL= 2115.03 

ST&= 545. 588. 613. 638. 662. 687. 712. 736. 761. 786. 811. 835. 860. 
PER a= 6.1 5.9 6.0 5.9 5.9 5.9 6.0 5.9 5.9 5.9 6.0 5.9 

AREA= 121.8 99.6 100.0 99.6 99.6 99.6 100.0 99.6 99.6 99.6 100.0 99.6 

VEL= .8 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 

DEPTH= 2.8 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

STA= 860. 887. 913. 940. 957. 963. 1040. 
PER 0- 6.4 6.4 6.4 3.3 .2 5.8 

AREA= 107.6 107.2 107.6 60.0 8.4 83.3 

VEL= .9 .9 .9 .8 .4 1 .O 

DEPTH= 4.0 4.0 4.0 3.5 1.5 2.1 

3265 DIVIDED FLOU 

3370 NORMAL BRIDGE, NRD= 10 WIN ELTRD- 2118.60 M ELLC= 2116.60 

DCUNSTREAM FACE %ALL UmEW BRIDGE 
20.5' SPAN; +-3.5' RISE; 25 DEGREE SKEW ANGLE 

.685 4.04 2115.04 2111.88 .OO 2115.06 .02 .Dl .OO 2112.60 

1500.0 1439.9 60.1 .O 1427.2 45.4 .O 17.7 4.7 2112.60 

.20 1.01 1.33 . 00 ,045 .025 .DO0 .OOO 2111.00 598.60 

.000151 80. 90. 90. 2 26 0 .OO 392.61 1009.30 



SECWO DEPTH M E L  CRlUS USELK EG a HV HL OLOSS L-BAWK ELEV 
QLOB acn QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

FLW DISTRIBUTION FOR SECNO= .69 CUEEL= 2115.04 

STA- 599. 629. 942. 9M). 991. 1009. 
PER a= 4.8 86.9 3.6 .7 4.0 
AREA= 84.6 1264.6 59.5 18.5 45.4 
VEL= .9 1 .O .9 .6 1.3 

DEPTH- 2.8 4.0 3.3 .6 2.4 

'SECNO .689 

3370 NORMAL BRIDGE, NRD= 10 HIM ELTRO= 2118.60 MAX ELLC= 2116.60 

UPSTREAM FACE SMALL W E N  BRIDGE 
20.5' SPAN; +-3.5' RISE; 25 DEGREE SKEU ANGLE 

.689 4.04 2115.04 2111.88 .OO 2115.06 .02 .OO .OO 2112.90 
1500.0 1451.2 48.8 .O 1428.3 39.9 .O 18.4 4.9 2112.90 

.21 1.02 1.22 . 00 .045 ,025 .OOO .OOO 2111.00 598.59 
,000153 20. 20. 20. 0 26 0 .OO 392.63 1009.30 • $LOU OISTRlBUTlON FOR SECNOz .69 CUSELz 2115.04 

STA= 599. 629. 942. 960. W1. 1009. 
PER a= 4.9 87.5 3.6 .7 3.3 

AREA= 84.7 1265.5 59.5 18.5 39.9 

VEL= .9 1 .O .9 .6 1.2 
DEPTH= 2.8 4.0 3.3 .6 2.1 

'SECNO .693 

3265 DIVIDED FLW 
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SECNO DEPTH CYSEL CRlYS YSELK EC a HV HL OLOSS L-BANK ELEV 

PLOB OCH PROB ALOB ACH AROB VOL TW R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1OC ICONT CORAR TOPYID ENDST 

FLW DlSTRlBUTION FOR SECNO- .69 CUSEL= 2115.04 

STA= 625. 670. 694. 719. 743. 768. 792. 816. 841. 865. 894. 922. 940. 
PER P= 8.8 8.0 8.0 7.9 8.0 8.0 8.0 7.9 8.0 9.3 9.3 4.7 

AREA= 129.6 98.7 98.7 98.3 98.7 98.7 98.7 98.3 98.7 115.3 115.3 63.8 

VEL= 1 .O 1.2 1.2 1.2 1.2 1.2 1.2 1 .2 1.2 1.2 1.2 1.1 

DEPTH= 2.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 

S T A r  940. 948. 1048. 
PER a= .5 3.9 
AREA= 11.6 56.7 
VEL= .6 1 .O 

DEPTH= 1.5 1.3 

3720 CRITICAL DEPTH ASSUMED 

a 3470 ENCROACHMENT STATIONS= 605.0 1109.0 TYPE= 1 TARGET; 504.000 
ET RECORD: STATION 605. ELIMINATE INEFECTIVE 

FLW AREA IN LEFT OVERBANK 

,730 4.33 2119.33 2119.33 .OO 2119.96 .63 .10 .18 2118.50 

1500.0 491.3 1006.8 2.0 240.5 131.3 1.7 22.5 6.5 2118.50 

.22 2.04 7.67 1.14 .W5 .025 .050 .OOO 2115.00 718.62 

.0037W 180. 195. 200. 0 8 0 .OO 308.02 1026.64 

FLW DISTRIBUTION FOR SECNO;; .?3 WSEL* 2119.33 

STA= 719. 780. 805. 830. 855. 905. 955. 980. 1023. 1027. 

PER P= 3.0 3.9 3.9 4.5 8.3 6.5 2.7 67.1 .I 
AREA= 29.7 27.0 27.1 29.5 56.4 48.9 21.8 131.3 1.7 

VEL= 1.5 2.1 2.1 2.3 2.2 2.0 1.9 7.7 1.1 

DEPTH= .5 1.1 1.1 1.2 1.1 1.0 .9 3.1 .4 



PACE 23 

SECNO OEPTH CYSEL CRlYS YSELK Eli HV HL OLOSS L-UNK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT COILAR TOPYIO ENOST 

3265 D I V I D E D  FLW 

7185 W I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.795 3.93 2125.93 2125.93 .OO 2126.37 .44 1.42 .02 2127.00 
1500.0 748.3 751.7 .O 387.6 103.1 .O 26.6 10.8 2127.00 

.25 1.93 7.29 .OO .045 .025 .On0 .OOO 2122.00 395.11 

,003603 440. 3 5 .  345. 0 9 0 .OO 553.87 1017.67 

FLW DISTRIBUTION FOR SECNO. .80 CUSEL= 2125.93 

STAX 395. 457. 521. 581. 623. 664. 706. 748. 790. 825. 860. 895. 916. 
PER Q= .6 7.5 14.3 8.9 6.8 4.9 2.9 1.4 .9 .7 .7 .2 
AREA= 13.3 59.4 85.5 55.7 47.3 39.0 28.4 18.0 13.3 11.5 11.5 4.6 , 

VEL= .7 1.9 2.5 2.4 2.2 1.9 1.5 1.1 1 .O .9 .9 .7 

DEPTH= .2 .9 1.4 1.3 1.1 .9 .7 .4 .4 .3 .3 .2 

STA= 916. 1018. 
PER a= 50.1 

3265 OlVIOEO FLW 

7185 lllNIMKl SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWED 

.848 3.86 2131.86 2131.86 .OO 2132.30 .45 1.49 .OO 2133.00 
1500.0 1078.3 421.7 .O 362.6 47.1 .O 29.9 14.5 2133.00 

.26 2.97 8.95 .OO .045 .025 .On0 .OOO 2128.00 467.50 
,006831 325. 280. 280. 0 5 0 .OO 450.00 1011.17 

FLW OISTRlBUTlON FOIL SECNO* .85 CYSEL= 2131.86 

STA= 467. 592. 619. 645. 671. 697. 724. ?SO. 776. 801. 879. 902. 1012. 
PER Q= 4.7 3.0 6.1 10.0 11.7 10.5 9.5 7.8 4.7 3.6 .4 28.1 

AREA* 44.9 19.9 30.4 40.8 44.9 42.2 39.6 3 . 8  25.9 33.9 5.3 47.1 

VEL= 1.6 2.3 3.0 3.7 3.9 3.7 3.6 3.3 2.7 1.6 1 .O 8.9 

DEPTH= .4 .8 1.2 1.6 1.7 1.6 1.5 1.4 1 .O .4 .2 3.1 
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SECNO DEPTH CUSEL CRlW WSELK EG a HV HL OLOSS L-BANK ELEV 

QLOB PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENOST 

'SECNO ,886 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

,886 4.45 2135.45 2135.45 .OO 2136.07 .62 1 .OO .05 2134.00 

1500.0 574.8 921.7 3.5 273.7 116.4 2.6 31.8 16.5 2134.00 

.27 2.10 7.92 1.34 .045 .025 .050 .OOO 2131.00 674.11 

,003456 220. 200. 200. 0 11 0 .OO 344.51 1018.62 

FLU4 DlSTRlEUTlW FOR SECNO* .89 CUSEL= 2135.45 

STA= 674. 811. 861. 886. 911. 926. 941. 957. 972. 982. 1015. 1019. 
PER a= 4.8 6.2 4.7 5.7 3.6 3.6 3.6 3.7 2.4 61.4 .2 

AREA= 56.2 48.6 31.2 34.9 22.0 22.0 22.0 22.1 14.6 116.4 2.6 

VEL= 1.3 1.9 2.2 2.4 2.5 2.5 2.5 2.5 2.5 7.9 1.3 

DEPTH= .4 1 .O 1.2 1.4 1.4 1.4 1.4 1.4 1.4 3.5 .7 

CCHV= .lo0 CEHVi .300 
'SECNO .W2 
7185 MIN IWWI  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.W2 2.47 2144.47 2144.47 .OO 2144.93 .46 3.15 .02 2142.50 
1500.0 274.5 43.8 786.7 

3 0  

70.4 54.5 204.7 36.0 20.2 2142.50 

3.90 8.05 3.84 .045 .035 .045 .OOO 2142.00 906.32 

,012393 395. 560. 630. 0 11 0 .OO 322.91 1229.23 

FLW OlSTRlBUTlW FOR SECNO= . W CWSEL= 2164.47 

STA= 906. 971. 986. 1010. 1020. 1044. 1068. 1091. 1115. 1139. 1163. 1210. 1229. 
PER a= 9.5 8.8 29.3 6.1 10.5 8.7 7.1 6.1 5.1 3.8 4.6 .4 

AREA. 45.3 25.0 54.5 17.2 33.9 30.2 26.8 24.3 22.0 18.4 27.3 4.6 

VEL= 3.1 5.3 8.1 5.3 4.7 4.3 4.0 3.7 3.5 3.1 2.6 1.4 

DEPTH= .7 1.7 2.2 1.7 1.6 1.3 1.1 1.0 .9 .8 .6 .2 

CCHV= .I00 CEHV; .300 

'SECNO 1.055 
7185 MlNlMW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

C U I  GRAPH USED TO DETERMINE DISCHARGE 

1.055 2.15 2148.15 2148.15 .OO 2148.45 .30 3.21 .02 2146.50 

1318.0 277.4 544.7 674.0 106.0 50.4 280.5 38.6 23.3 2146.50 

.32 2.62 7.27 2.40 .050 ,030 .050 .OD0 2146.00 839.24 

.009160 MO. 330. 260. 0 9 0 .OO 596.94 1436.18 
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SECNO DEPTH WSEL CRIYS USELK EG a a 

HV HL OLOSS L-BANK ELEV 

OLCa PCH PRCa ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VRCa XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUlO EYOST 

FLOV OlSTRIBUTlON FOR SECYO= 1.05 CYSEL. 2148.15 

STA= 839. 917. 942. 968. 984. 1011. 1021. 1047. 1073. 1098. 1124. 1150. 1176. 
PER a= 4.7 4.2 6.0 6.1 27.8 4.0 6.5 5.6 4.7 4.2 3.9 3.1 
AREA= 34.8 21.8 26.9 22.4 50.4 14.7 28.4 25.8 23.3 21.9 20.7 18.0 
VEL: 1.8 2.6 2.9 3.6 7.3 3.6 3.0 2.8 2.7 2.6 2.5 2.2 

DEPTH= .4 .9 1.1 1.4 1.9 1.4 1.1 1 .O .9 .9 .8 .7 

STA= 1176. 1227. 1330. 1378. 1405. 1436. 
PER a= 4.1 3.3 5.5 4.9 1.3 

AREA= 28.4 32.4 31.3 24.4 11.2 

VEL- 1.9 1.4 2.3 2.7 1.5 

DEPTH= .6 .3 .7 .9 .4 

"SECNO 1.113 
7185 HIYIWU SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWIIED 

1.113 2.45 2152.45 2152.45 .OO 2152.87 .42 3.05 .04 2151.00 

1318.0 24.9 463.3 829.8 9.5 59.6 276.3 41.4 26.7 2151.00 
.34 2.62 7.77 3.00 .050 .030 .050 .OOO 2150.00 976.86 

.010106 350. 310. 315. 0 8 0 .OO 346.77 1323.Y 

FLOV DISTRIBUTION FOR SECIIO= 1.11 CUSEL- 2152.45 

STA= 977. 992. 1022. 1046. 1070. 1094. 1118. 1142. 1167. 1191. 1215. 1239. 1287. 

PER a= 1.9 35.1 9.6 8.5 7.5 6.9 6.4 5.5 4.6 3.8 3.0 5.0 

AREA= 9.5 59.6 33.8 31.4 29.0 27.7 26.6 24.2 21.8 19.4 17.0 30.3 

VEL= 2.6 7.8 3.7 3.6 3.4 3.3 3.2 3.0 2.8 2.6 2.4 2.2 
DEPTH= .6 2.0 1.4 1.3 1.2 1.2 1.1 1.0 .9 .8 .7 .6 

STAG 1287. 1324. 
PER a= 2.0 
AREA= 15.0 
VEL= 1.7 

DEPTH= .4 
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SECNO DEPTH CYSEL CRIYS YSELK EE 

Q 

HV HL OLOSS L-BANK ELEV 
 LOB PCH aROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT CORAR TOPWID ENOST 

3302 UARHINC: CWVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANEE, KRATIO = .70 

FLW OlSTRl8UTlON FOR SECNO= 1.25 CYSEL= 2162.63 

S T A ~  888. 975. 988. 1010. 1256. 1340. 1377. 1414. 1451. 1488. 1525. 1559. 1581. 
PER a= 3.3 2.5 15.5 4.1 6.7 5.3 8.0 11.0 14.4 18.2 10.2 .8 
AREA= 26.5 11.0 31.1 31.6 42.8 27.1 34.5 41.9 49.3 56.7 38.9 6.9 
VEL= 1.7 2.9 6.6 1.7 2.1 2.6 3.0 3.5 3.9 4.2 3.5 1.5 

DEPTH= .3 .9 1.4 .1 .5 .7 .9 1.1 1.3 1.5 1.1 .3 

'SECNO 1.358 
7185 Mininun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASWED 
1.358 1.62 2171.62 2171.62 .OO 2172.06 .45 8.13 .07 2170.20 

1318.0 965.1 337.9 15.0 246.0 41 .O 5.5 50.8 38.4 2170.80 
.42 3.92 8.23 2.73 .050 .030 .050 .OOO 2170.00 709.55 

,018217 550. 570. 590. 0 5 0 .OO 316.63 1026.18 
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SECNO DEPTH CWEL CRlUS USELK EG a a 

HV HL OLOSS L-BANK ELEV 

PLOB acn OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB vcn VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CORAR TOPUID ENDST 

FLW DISTRIBUTION FOR SECNO= 1.36 CUSEL= 2171.62 

STAm 710. 750. 777. 805. 832. 861. 889. 918. 945. 973. 985. 1015. 1026. 
PER a= 8.6 15.8 10.0 5.4 3.9 3.9 3.9 5.4 10.0 6.3 25.6 1.1 

AREA; 32.7 40.1 30.6 21.0 17.7 17.7 17.7 2 . 0  30.6 16.8 41.0 5.5 

VEL= 3.5 5.2 4.3 3.4 2.9 2.9 2.9 3.4 4.3 4.9 8.2 2.7 

DEPTH= .8 1.5 1.1 .8 .6 .6 .6 .8 1.1 1.4 1 .L .5 

3265 DIVIDED FLW 

7185 MINIHUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

1.420 3.03 2177.03 2177.03 .OO 2177.55 .52 3.68 .02 2175.00 

1318.0 616.9 608.5 92.6 227.3 75.9 31.2 53.1 40.7 2175.00 

.44 2.71 8.02 2.97 .050 .030 .050 .OOO 2174.00 751.06 

,007639 325. 330. 330. 0 17 0 .OO 291.84 1104.58 

FLW DISTRIBUTION FML SECNOI 1.42 CUSEL= 2177.03 

STAz 751. 814. 837. 861. 8-96. 908. 931. 955. 980. 1010. 1025. 1105. 

PER P= 7.6 4.9 4.9 4.9 4.9 4.9 4.9 10.0 46.2 6.0 1.0 

AREA= 43.6 24.2 24.3 24.3 24.3 24.2 24.3 2 75.9 22.9 8.2 

VEL= 2.3 2.6 2.6 2.6 2.6 2.6 2.6 3.4 8.0 3.4 1.7 

DEPTH= .7 1.0 1.0 1.0 1 .O 1 .O 1 .O 1.5 2.5 1.5 .1 

'SECNO 1.466 
7185 nlnlwn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUlED 
1 .4M 4.51 2182.51 2182.51 .OO 2183.26 .74 1.48 .07 2180.00 

1318.0 18.8 895.2 404.0 7.9 108.9 161.0 54.8 42.0 2180.00 

.45 2.38 8.22 2.51 .050 .030 .050 .OOO 2178.00 973.72 

.005218 240. 240. 225. 0 11 0 .OO 189.81 1163.53 

FLW OISTRIBUTION FOR SECNOI 1.47 WSEL= 2182.51 

STA= 974. 980. 1011. 1033. 1055. 1079. 1103. 1123. 1143. 1163. 

PER a= 1.4 67.9 11.5 3.7 2.5 5.8 4.8 2.1 .4 

AREA* 7.9 108.9 44.3 22.3 18.3 30.3 25.3 15.3 5.3 

VEL= 2.4 8.2 3.4 2.2 1.8 2.5 2.5 1.8 .9 

DEPTH= 1.3 3.5 2.0 1 .O .8 1.3 1.3 .8 .3 
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SECNO DEPTH CUSEL CRlYS YSELK EG a 0 

HV HL OLOSS L-BANK ELEV 

PLOB acn PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB vcn VROB XNL xucn XNR UTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPYIO ENDST 

'SECNO 1.574 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

CSW GRAPH USE0 TO DETERMINE DISCHARGE 
1.574 3.01 2190.01 2190.01 .OO 2190.84 -83 3.62 .02 2187.00 

1209.0 191.0 582.3 435.7 58.2 60.3 102.5 57.9 44.0 2187.00 
.47 3.28 9.66 4.25 .a50 .030 .050 .OOO 2187.00 929.68 

,008734 590. 570. 510. 0 14 0 .OO 143.79 1073.47 

FLW OlSTRlBUTlON FOR SECNO= 1.57 CUSEL= 2190.01 

STA= 930. 975. 980. 1000. 1025. 1040. 1073. 
PER a= 10.5 5.3 48.2 26.7 6.9 2.5 

AREA= 45.6 12.6 60.3 62.9 22.7 17.0 

VELz 2.8 5.1 9.7 5.1 3.7 1 .a 
DEPTH= 1.0 2.5 3.0 2.5 1.5 .5 

*SECNO 1.676 
7185 MlNIllUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

1.676 3.00 2197.00 2197.00 .OO 2197.72 . 72 4.31 .01 2194.00 
1209.0 371.9 554.0 283.1 94.7 60.0 82.5 60.5 45.8 2194.00 

.49 3.93 9.23 3.43 .050 .030 .050 ,000 2194.00 916.51 
,008036 430. 540. 540. 0 5 0 .OO 168.93 1085.44 

FLW OISTRIBUTION FOR SECNO- 1.68 CYSEL= 2197.00 

STA= 917. 932. 949. 965. 980. 1000. 1010. 1031. 1047. 1062. 1078. 1085. 
PER P= 1.1 5.3 9.2 15.2 45.8 10.1 9.1 2.6 1.3 .3 .O 

AREA= 7.7 20.6 28.9 37.5 60.0 25.0 31.5 13.2 8.5 3.9 .4 
VEL= 1.7 3.1 3.9 4.9 9.2 4.9 3.5 2.4 1.8 1.1 .4 

DEPTH= .5 1.2 1.7 2.5 3.0 2.5 1.5 .8 .5 .2 .O 

'SECNO 1.733 

7185 lllNIMW SPEClFlC ENERGY 
3720 CRITICAL OEPTH ASSLUED 

1.733 4.49 2202.49 2202.49 .OO 2203.02 .54 1.64 .02 2199.00 
1209.0 345.8 629.4 233.8 l5t.6 79.7 125.5 62.5 47.5 2199.00 

.51 2.28 7.89 1.89 .050 .030 .a50 .OOO 2198.00 847.57 
.004045 290. 300. 300. 0 11 0 .OO 341.12 1188.69 



SECNO OEPTH WSEL CRlUS USELK EC 0 Q 

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

TlUE VL08 VCH VROB XNL XNCH XNR UTN ELUlN SSTA 

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

FLW OlSTRlsUTlW FOR SECNO= 1.73 M E L =  2202.49 

STA: 848. 917. 946. 975. 990. 1010. 1019. 1047. 1113. 1189. 
PER Q= 5.4 5.2 7.4 10.6 52.1 6.3 6.2 4.4 2.4 
AREA= 44.1 31.5 38.8 37.3 79.7 22.4 34.6 38.9 27.7 
VEL= 1.5 2.0 2.3 3.4 7.9 3.4 2.2 1.4 1 .O 

OEPTH= .6 1.1 1.3 2.5 4.0 2.5 1.2 .6 .4 

3265 OlVIOEO FLW 

7185 wlwlnun SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIIEO 

1.790 2.78 2201.78 2204.78 .OO 2205.33 .55 1.75 .OO 2203.00 
1209.0 293.1 539.9 375.9 101.0 66.1 114.8 64.7 49.6 2203.00 

.52 2.90 8.17 3.28 .050 .030 .a50 .OOO 2202.00 856.45 
,009088 310. 300. 290. 0 14 0 .OO 256.86 1122.55 

1.79 CUSEL= 2201.78 FLW OlSTRlBUTlMl FOR SECNW 

STA= 856. 901. 919. 990. 1019. 1011. 1062. 1084. 1105. 1123. 
PER Q= 7.1 5.3 11.8 44.7 11.4 8.6 6.2 4.1 .9 

'SECNO 1.899 
7185 UlNlUUU SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.899 4.19 2213.19 2213.19 .OO 2214.10 .92 4.30 .ll 2210.00 
1209.0 155.0 757.7 m.3 42.1 81.2 91.2 60.0 52.1 2210.00 

.55 3.60 9.33 3.25 .050 .030 .050 .OOO 2209.00 960.10 
.006262 555. 580. 580. 0 14 0 .OO 129.57 1089.67 

FLW DlSTRIBUTIffl FOR SECNO. 1.90 CYSEL- 2213.19 

STA= 960. 980. 988. 1010. 1020. 1030. 1010. 1060. 1090. 
PER Q= 4.8 8.1 62.7 10.1 5.9 3.6 3.7 1.3 
AREA= 20.6 21.5 81.2 26.9 19.4 14.4 19.3 11.2 
VEL= 2.8 4.5 9.3 4.5 3.7 3.0 2.3 1.4 

DEPTH= 1.0 2.7 3.7 2.7 1.9 1.4 1 .O .4 
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SECNO DEPTH CUSEL CRIYS YSELK EG 

Q 

HV HL OLOSS L-BANK ELEV 
OLM PCH O R B  ALM ACH AROB VOL TY* R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTW ELMIN SSTA 

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

'SECNO 1.977 
7185 YINlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

1.977 2.56 2216.56 2216.56 .OO 2217.24 . 72 3.13 .02 2214.50 
1209.0 265.4 7W.3 234.3 72.5 84.4 68.4 70.1 53.5 2214.50 

.56 3.M 8.40 3.42 .050 .030 .050 .OOO 2214.00 912.93 
,009417 395. 410. 430. 0 14 0 .OO 155.35 1068.28 

FLW OlSTRlBUTION FOR SECNO. 1.98 CYSEL= 2216.56 

ST*= 913. 929. 952. 976. 1013. 1025. 1068. 1068. 
PER a= .5 6.1 15.4 58.7 8.0 11.3 .O 
AREA= 4.5 24.4 43.5 84.4 22.7 45.7 .1 
VEL= 1.2 3.0 4.3 8.4 4.3 3.0 .O 

DEPTH= .3 1.1 1.8 2.3 1 .a 1.1 .3 

*SECNO 2.072 
7185 MINIMUM SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

2.072 3.62 2225.62 2225.62 .OO 2226.33 .71 3.99 .OO 2223.00 
1209.0 106.6 655.4 447.0 

.59 
35.3 74.8 143.6 72.8 55.3 2223.00 

3.02 8.76 3.11 ,050 .030 .050 .OOO 2222.00 960.08 
.006900 470. 500. 510. 0 14 0 .OO 174.20 1134.28 

FLW OISTRIBUTION FOR SECNW 2.07 CYSEL; 2225.62 

STA= 960. 988. W4. 1018. 1039. 1055. 1083. 1097. 1110. 1125. 1134. 
PER a= 4.6 4.2 54.2 15.0 5.3 4.3 3.3 5.2 3.7 .3 
AREA? 22.6 12.7 74.8 44.5 21.2 23.7 15.0 19.5 16.8 2.9 
VEL= 2.4 4.0 8.8 4.1 3.0 2.2 2.7 3.2 2.7 1.1 

OEPTH= .8 2.1 3.1 2.1 1.4 .8 1.1 1.5 1.1 .3 

*SECNO 2.170 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

CENTERLINE OF WLTURE WINE ROAD 
2.170 1.93 2231.93 2231.93 .OO 2232.41 .4E 4.46 .02 2230.20 

1209.0 386.7 439.0 543.3 111.0 54.8 110.9 75.9 58.0 2230.20 
.61 3.46 8.00 3.46 .050 .030 .050 .OOO 2230.00 855.98 

.011682 550. 520. 460. 0 11 0 .OO 287.09 1143.07 

PACE 30 
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SECNO DEPTH WSEL CRlUS YSELK EC a a 

HV HL OLOSS L-BANK ELEV 
 LOB acn PROB ALOE ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT CORAR TOPYIO ENOST 

STA= 856. 925. 950. 975. 985. 1015. 1025. 1050. 1075. 1099. 1143. 
PER a= 6.1 7.5 12.0 6.3 36.3 6.2 12.0 7.5 4.3 1.7 
AREA= 32.3 27.0 35.7 16.8 54.8 16.4 35.6 26.7 19.3 12.8 
VEL= 2.3 3.4 4.1 4.5 8.0 4.5 4.1 3.4 2.7 1.6 

DEPTHS .5 1.1 1.4 1.7 1.8 1.7 1.4 1.1 .8 .3 

'SECNO 2.257 
2.257 2.66 2236.66 2236.47 .DO 2237.13 .48 4.73 .OO 2235.00 

1209.0 709.3 423.0 76.7 185.8 54.0 26.2 78.8 60.5 2235.00 
.64 3.82 7.84 2.93 .050 ,030 ,050 .OOO 2234.00 854.36 

.0090M 460. 460. 470. 4 11 0 .OO 179.86 1034.22 

FLW OISTRIBUTIW FOR SECNOl 2.26 CYSEL= 2236.64 

STA= 854. 878. 889. 899. 909. 919. 929. 940. 950. 960. 970. 980. 1005. 
PER a= 4.0 5.2 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 35.0 

AREA= 17.8 17.0 16.8 16.8 16.8 16.8 16.9 16.8 16.8 16.8 16.8 54.0 

PER a= 6.0 .4 
AREA= 23.2 3.0 
VEL= 3.1 1.5 

DEPTHz 1.2 .3 

FLW OISTRlBUTlCU FOR SECWOl 2.34 M E L -  2239.61 

STA= 856. 900. 914. 929. 943. 957. 971. 980. 1005. 1019. 1032. 
PER a= 6.9 6.4 7.4 8.4 9.4 10.7 6.9 36.9 6.0 1.0 

AREA= 35.8 23.8 25.9 28.1 30.0 32.4 20.3 62.8 22.5 7.7 

VEL= 2.3 3.2 3.4 3.6 3.8 4.0 4.1 7.1 3.2 1.6 
DEPTH= .8 1.7 1.8 2.0 2.1 2.3 2.4 2.5 1.7 .6 



SECNO OEPTH CYSEL CRlYS YSELK EG a a 
HV HL OLOSS L-BANK ELEV 

PLOB acn aitm ALOB ACH ARM VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPYIO ENOST 

'SECNO 2.428 
CSM GRAPH USED TO DETERMINE DISCHARGE 

2.428 2.37 2241.97 2241.07 .OO 2242.14 .17 2.10 .02 2239.64 
649.0 194.1 217.0 237.9 79.8 47.6 99.0 84.1 63.7 2239.60 

.70 2.43 4.56 2.40 .050 .030 .050 .000 2239.60 949.54 
,002678 500. 475. 450. 3 11 0 .OO 121.85 1071.39 

FLOY OlSTRlBUTlON FMI  SECNO= 2.43 CUSEL= 2241.97 

STA= 950. 964. 970. 979. 988. W4. 1015. 1029. 1038. 1050. 1062. 1071. 
PER a= 3.4 5.2 7.2 7.7 6.4 33.4 13.1 8.0 9.7 5.1 .7 
AREA= 13.2 13.5 18.2 19.3 15.7 47.6 32.0 20.2 25.3 16.8 4.8 
VEL= 1.7 2.5 2.6 2.6 2.7 4.6 2.7 2.6 2.5 2.0 .9 

DEPTH= .9 2.1 2.2 2.2 2.3 2.4 2.3 2.2 2.1 1.5 .5 

'SECNO 2.497 
7185 n l N l w  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIEO 

2.497 1.69 2249.29 2249.29 .OO 2249.75 .46 1.98 .09 2247.70 
649.0 205.3 182.6 261.1 51.1 22.2 70.9 85.7 64.9 2248.00 

.73 4.02 8.23 3.68 .050 .030 .050 .OD0 2247.60 938.35 
.I314803 355. 365. 400. 0 19 0 .OO 154.50 1092.85 
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STA= 938. 975. 981. 985. 991. 995. 1009. 1014. 1032. 1037. 1042. 1044. 1050. 

PER a= 9.7 5.5 3.8 7.1 5.5 28.1 3.2 7.8 3.9 4.0 3.0 5.5 
AREA= 21.1 7.9 5.2 9.5 7.3 22.2 5.4 15.3 6.4 5.8 4.2 7.8 
VEL= 3.0 4.5 4.7 4.8 4.9 8.2 3.8 3.3 3.9 4.5 4.7 4.6 

DEPTH= .6 1.4 1.5 1.5 1.6 1.6 1.1 .9 1.1 1 .I 1.5 1.4 

'SECNO 2.543 
2.543 1.11 2252.81 2252.50 -00 2252.97 .16 3.19 .03 2252.00 
649.0 2.7 108.1 5B.2 1.8 22.5 195.8 86.9 66.2 2251.80 

.75 1.50 4.81 2.75 .050 .030 .050 .OOO 2251.70 985.70 
,008612 225. 245. 320. 5 11 0 .OO 229.32 1215.02 
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SECNO OEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB P C ~  QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

T IME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

FLW DISTRIBUTION FOR SECWO- 2.54 CUSEL. 2252.81 

STA= 986. 990. 1011. 1025. 1044. 1057. 1070. 1084. 1099. 1132. 1148. 1158. 1171. 
PER a= .4 16.7 6.0 8.2 5.6 5.7 6.9 7.5 15.3 7.1 4.4 5.4 
AREA= 1.8 22.5 13.9 19.2 13.1 13.4 15.5 16.4 34.5 16.4 10.3 13.0 
VEL- 1.5 4.8 2.8 2.8 2.8 2.8 2.9 3.0 2.9 2.8 2.8 2.7 

DEPTH= .4 1.1 1.0 1 .O 1 .O 1.0 1.1 1.1 1.1 1 .O 1.0 1 .O 

STA= 1171. 1184. 1198. 1215. 
PER a= 4.7 4.5 1.7 
AREA= 11.6 11.7 6.7 
VEL= 2.6 2.5 1.6 

DEPTH= .9 .9 .4 

'SECNO 2.639 

3265 DIVIDE0 FLW 

FLCU OlSTRlBUTlON FMI  SECNO* 2.64 CUSEL. 2257.79 

STAS 709. 732. 778. 786. 796. 809. LUO. 831. 843. 854. 864. 894. 908. 
PER a= 3.5 3.5 4.6 5.7 6.5 5.4 4.6 4.6 4.1 3.6 7.3 3.2 
AREA; 10.1 9.1 7.8 10.1 11.9 10.3 9.0 9.5 8.4 7.8 17.9 8.0 
VEL= 2.3 2.5 3.8 3.7 3.5 3.4 3.3 3.2 3.2 3.0 2.6 2.6 

DEPTH= .4 .2 1 .O 1.0 .9 .9 .8 .8 .8 .7 .6 .6 

STA= 908. 931. 958. 978. 988. 1012. 1014. 
PER a= 5.2 5.0 4.7 2.7 25.6 .2 
AREA= 13.4 13.6 11.8 6.5 25.5 .7 
VEL= 2.5 2.4 2.6 2.7 6.5 1.6 

DEPTH= .6 .5 .6 .6 1 .l .3 

*SECNO 2.718 
7185 UINlWM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWED 
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SECNO DEPTH CUSEL CRlYf USELK EG a a 

HV HL OLOSS L-BANK ELEV 

 LOB acn arm8 ALOS ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT CORAR TOPWID ENOST 

FLW OlSTRlSUTIOU FOR SECNO; 2.72 CUSEL= 2263.04 

STA= 987. 988. 993. 1011. 1015. 1019. 1024. 1030. 1042. 1054. 1062. 1073. 1082. 

PER 0. .1 3.8 50.9 7.5 5.9 6.8 6.4 8.6 6.2 2.5 1.3 .1 
AREA= .3 7.0 39.2 9.6 7.9 9.8 10.3 15.6 12.9 6.5 4.9 1.1 
VEL= 1.2 3.5 8.4 5.0 4.9 . 4.5 4.0 3.6 3.1 2.5 1.7 .7 

DEPTH= .3 1.3 2.3 2.2 2.1 1.9 1.6 1.3 1.1 .8 .4 1 

'SECNO 2.757 
7185 MlNlWW SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWED 

2.757 1.55 2266.15 2266.15 .OO 2266.55 .40 2.47 .03 2264.70 
649.0 268.7 182.1 198.3 76.2 23.3 64.9 91.3 71.4 2264.70 

.82 3.53 7.82 3.25 .050 .030 .050 .OOO 2264.64 905.79 

,014514 210. 210. 210. 0 19 0 ' .OO 192.46 1098.26 

a FLW olSTR~BUT~oN FOR SECNO. 2.76 CuSEL= 2266.15 

STAS 1039. 1048. 1070. 1098. 
PER a= 4.0 6.0 1.7 
AREA= 8.0 14.5 6.9 
VEL= 3.2 2.7 1.6 

OEPTH= .9 .6 .2 

*SECNO -2.3'58 
START TRlB CCllP 

-2.338 2.3'58 2239.615 
CW GRAPH USE0 TO DETERMINE DISCHARGE 



SECNO DEPTH CUSEL CRlVS USELK EG a Q 

HV HL OLOSS L-BANK ELEV 
QLCS acn QROB ALOB ACH ARM VOL TUA R-BANK ELEV 

TIME VL w vcn VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

STA= 856. 900. 914. 929. 943. 957. 971. 980. 1005. 1019. 1032. 
PER a= 6.9 6.4 7.4 8.4 9.4 10.7 6.9 36.9 6.0 1 .O 

AREA. 35.8 23.8 26.0 28.1 30.0 32.4 20.3 62.8 22.5 7.7 
VEL= 2.3 3.2 3.4 3.6 3.8 4.0 4.1 7.1 3.2 1.6 

DEPTH= .8 1.7 1.8 2.0 2.1 2.3 2.4 2.5 1.7 .6 

'SECNO .063 

3302 UARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = .4O 

TRIBUTARY TO M I R  WSH 
,063 1.85 2241.35 2240.38 .OO 2241.39 .03 .1.33 .04 2239.70 

164.0 43.3 78.0 42.7 45.4 41.7 45.4 92.9 R.5 2239.70 a .88 .% 1.87 .94 .050 .030 .050 .OOO 2239.50 950.07 
.0006TI 350. 330. 330. 2 22 0 .OD 99.02 1049.09 

FLW DISTRIBUTICA FOR SECNO= .06 CUSEL= 2241.35 

STA= 950. 954. 964. 970. 976. 988. 1011. 1019. 1031. 1035. 1046. 1049. 
PER a= .1 3.4 4.9 6.1 11.9 47.6 7.3 11.4 3.2 4.0 .1 
AREA= .7 8.1 8.3 9.9 18.4 41.7 11.4 18.5 5.5 9.5 .6 
VEL= .2 .7 1.0 1 .O 1.1 1 .9 1.1 1 .O 1 .O .7 .2 

DEPTH= .2 .9 1.4 1.5 1.6 1 .8 1.6 1.5 1.4 .9 .2 

*SECNO .I02 
7185 W I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHD 

.I02 l.R 2245.72 2245.72 .OO 2246.21 .49 .M .14 2244.30 
164.0 40.5 106.5 17.1 14.5 16.0 6.1 93.3 R .8  2244.50 

.89 2.80 6.67 2.78 .05D .030 .050 .OOO 2244.00 974.61 
.010391 210. 210. 210. 0 11 0 .OO 38.57 1013.17 
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SECNO OEPTH WSEL CRIVS YSELK EG HV HL OLOSS L-BANK ELEV 
PLOB QCH PROB ALOB A CH A R B  VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlAL I O C  ICWT CORAR TOPYlO EUOST 

FLW OlSTRlBUTlOU FOR SECNO= .10 CYSEL= 2245.72 

STA= 975. 980. 985. 990. -5. 1006. 1011. 1013. 
PER P= .8 3.7 7.4 12.9 64.9 9.7 .7 
AREA= 1.1 2.9 4.4 6.1 16.0 5.4 .8 
VEL= 1.1 2.1 2.8 3.5 6.7 3.0 1.5 

DEPTH* .2 .6 .9 1.2 1.5 1.0 .4 

'SECNO .205 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.205 1.64 2251.64 2251.64 .OO 2252.08 .44 5.44 .OO 2250.50 
164.0 31.9 120.4 11.7 13.8 19.8 5.8 93.8 73.4 2250.50 

.92 2.31 6.07 2.01 .050 .030 .050 .OOO 2250.00 966.12 
.On9767 540. 540. 540. 0 11 0 .OO 48.61 1014.73 

FLW OISTRIBUTION FOR SECNO. .20 CYSEL= 2251.64 

STA= 966. 973. 986. 990. 1005. 1015. 
PER a= .6 11.5 7.4 73.4 7.1 

'SECNO .323 
7185 MlNIMlM4 SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWE0 

.323 1.46 2263.46 2263.46 .OO 2263.83 .37 5.98 .O1 2262.50 
164.0 18.6 125.9 19.5 9.2 23.0 10.8 94.4 74.2 2262.50 

.96 2.03 5.48 1 .81 .050 .030 .050 .DO0 2262.00 970.83 
.On9528 620. 620. 620. 0 11 0 .OO 66.44 1037.27 

FLW OISTRIBUTIOU FMI  SECWOI .32 M E L =  2263.46 

STA= 971. 980. 990. 1009. 1018. 1037. 
PER a= 1.4 10.0 76.8 9.0 2.9 
AREA* 2.1 7.1 23.0 6.4 4.4 
VEL= 1.1 2.3 5.5 2.3 1.1 

DEPTH= .2 .7 1.2 .7 .2 



SECNO DEPTH WSEL CRlYS YSELK EG 

Q 

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

TIWE VLOB VCH VROB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICON1 CORAR TOPWID ENOST 

'SECNO ,421 
7185 MrNluun SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSMEO 

.421 1.51 2271.51 2271.51 .00 2271.89 .37 4.88 .OD 2270.50 
164.0 26.5 122.8 14.7 12.8 22.1 8.0 94.9 74.9 2270.50 

. W 2.07 5.56 1 .84 .050 .030 .050 .OOO 2270.00 962.20 
,009262 520. 520. 520. 0 8 0 .OO 63.10 1025.30 

FLW DISTRIBUTICU FOR SECNO. .42 CUSEL- 2271.51 

STA- 962. 975. 988. 1005. 1010. 1020. 1025. 
PER Q= 2.3 13.8 74.9 5.5 3.2 .2 
AREA- 3.3 9.5 22.1 3.8 3.6 .6 
VEL= 1.2 2.4 5.6 2.4 1.5 .6 

DEPTH= .3 .8 1.3 .8 .4 .1 

'SECNO .540 
7185 511NIW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

.540 1.40 2281.40 2281.40 .OO 2281.79 .39 6.11 .Dl 2280.50 

r: 16.2 130.7 17.1 8.2 23.6 7.9 95.5 75.8 2280.50 
1.97 5.53 2.15 .050 .030 .050 .OD0 2280.00 970.83 

.010336 625. 625. 625. 0 11 0 .OO 54.91 1025.74 

FLOW DISTRIBUTION FOR SECN* .54 CUSEL= 2281.40 

STA= 971. 981. 991. 1011. 1022. 1026. 
PER 9- 1.3 8.6 79.7 9.9 .5 
AREA= 2.0 6.2 23.6 7.2 .8 
VEL= 1.0 2.3 5.5 2.3 1.0 

DEPTH= .2 .7 1.2 .7 .2 

'SECNO .M)8 

7185 W I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWD 

,608 1 .S  2287.38 2287.54 -00 2287.75 .38 3.70 .DO 2286.50 
164.0 22.5 131.3 10.2 11.4 21.2 5.2 95.8 76.3 2286.50 
1.05 1.98 5.42 1.97 .050 .030 ' .050 .OOO 2286.00 959.42 

.010228 355. 360. 360. 0 8 0 .DO 59.17 1018.59 
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SECNO OEPTH CUSEL CRlVS YSELK EG a Q 

HV HL OLOSS L-BANK ELEV 

QLOB PCH QROB ALOB ACH AROB VOL TYA R-BANK ELEV 
TIME VLOB VCH VRW XNL XNCH XNR YTY ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPWID ENOST 

FLOV DISTRIBUTION FOR SECNO= .61 NSEL= 2287.93 

STA= 959. 971. 985. 1007. 1014. 1019. 
PER 0. 1.3 12.5 80.1 5.6 .6 

AREA= 2.1 9.3 24.2 4.2 1.0 

VEL= 1.0 2.2 5.4 2.2 1.0 

DEPTH= .2 .6 1.1 .6 .2 

'SECNO .681 
7185 M I N l l l W  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIED 

,681 1.64 2293.60 2293.M .OO 2294.03 .43 3.80 .02 2292.50 

164.0 13.4 121.9 28.7 6.8 20.4 12.7 96.2 76.7 2292.50 

1.07 1.97 5.98 2.26 .050 .030 .050 .OOO 2292.00 982.01 

.009787 380. 380. UM. 0 11 0 .OO 50.39 1032.41 

FLOU DlSTRlBUTlDY FOR SECNOI .68 CUSEL= 2293.60 

STAn 982. 994. 1010. 1013. 1027. 1032. 
PER a= 8.2 74.3 6.8 10.3 .4 
AREA= 6.8 20.4 3.8 8.0 . 9 

VEL= 2.0 6.0 2.9 2.1 .8 

DEPTH= .6 1.4 1 .O .6 .2 

OSECNO .759 
7185 MINIW SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIED 

.759 1.54 2304.34 2304.34 .OO 2304.72 .38 4.17 .O1 2303.50 

164.0 14.5 133.1 16.4 7.7 24.6 7.9 96.5 77.3 2303.50 

1.09 1.88 5.41 2.09 .050 .030 .050 .OOO 2303.00 969.52 

.010594 410. 410. 410. 0 15 0 .OO 58.05 1027.58 

FLW OISTRIBUTION FOR SECYOI .76 CUSEL; 2304.34 

STA= 970. 980. WO. 1013. 1025. 1028. 
PER a= 1 .O 7.0 81.1 9.8 .3 

AREA= 1.8 5.9 24.6 7.4 .4 

VEL= .9 2.2 5.4 2.2 .9 

DEPTH= .2 .6 1.1 .6 .2 

PACE 38 



:: FLMOUAY D E T E R Y I N A T I W  
1 FT TARGET INCREASE 

1 3  WASH A: A Y I R  MASH 

J1 ICHECK I N 0  N l N V  I D I R  STRT METRIC  H V l N S  0 USEL FQ 

3 2 0 8 7 . 0 4  

J2 NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC I B Y  CHNlW ITRACE 
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SECNO DEPTH CUSEL CRIUS USELK EG 

a 

HV HL OLOSS L-BANK ELEV 

PLOB OCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB vcn VROB XNL XNCH XNR UTN ELMIN SSTA 

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

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

3495 OVERBANK AREA A S W E D  WON-EFFECTIVE, ELLEA= 2088.00 ELREA* 2088.00 

CONFLUENCE OF WASH A: AMlR WASH 
AND HASSAYAMPA RIVER BETUEEN CROSS-SECTIONS: 

VR (HASSAYAMPA RIVER MILE 53.06) 
VS (HASSAYAMPA RIVER WILE 53.16) 

CROSS-SECTION DESIGNATION FRW: 
HASSAYAMPA RIVER FLWDUAY F L W D  INSURANCE 
STUOY, WARICOPA CWNTY, ARIZONA AND 
UNINCOIIPORATEO AREAS. FEDERAL EUERGENCY 
MANAGEMENT AGENCY, EFFECTIVE DATE 
SEPTEUBER 4. 1 W 1 .  PERFORMED BY CELLA BARR 
ASSCCIATES UNOER CONTRACT NO. EMU-88-C-2603. 

SUSE DETERMINED BY SLOPE AREA METHOD 

3302 UARNlNG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.11 

3495 OVERBANK AREA ASSWED NOW-EFFECTIVE. ELLEA= 2 0 R . 1 0  ELREA= 2095.30 

DOUWSTREAM FACE: 3 - 10 '  X 10 '  RCB 
NOTE: US HUT 89 CENTERLINE SECTION UAS 

USED TO CREATE THE DS FACE SECTION 
,269 4.72 2087.42 2 0 6 . 8 0  .OO 2088.98 1.56 .38 .O1 2082.70 

1500.0 .O 1500.0 .O .D 149.6 .O .5 .1 2082.70 

.OO .OO 10.03 .OO .OOO .016 .OOO .OOO 2082.70 984.15 

.001473 140. 140. 140. 5 15  0 .OO 31.70 1015.85 
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SECNO DEPTH WSEL CRlWS WSELK EG a Q 

HV HL OLOSS L-BANK ELEV 
PLOB acn PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOE VCH VROB XNL XNCH XNP UTN ELMIN SSTA 
SLOPE XLOEL XLCH XLOER ITRIAL IDC ICON1 CWAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COW ROLEN RISE SPAN CULVLY CHRT SCL ELCHU ELCHO 
3 .016 .40 2.80 .OO 10.00 10.00 58.00 8 1 2082.80 2082.70 

CHART 8 - BOX CULVERT UlTH FLARED WINGUALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - UINGWALLS FLARED 30 TO 75 DEGREES 

'SECNO ,280 

SPECIAL CULVERT CUTLET CONTROL 
EGIC = 2089.602 EGOC = 2089.981 PCUSE= 2087.418 ELTRD= 2095.000 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62 

SPECIAL CULVERT 

EGIC EGOC nr WEIR PCULV VCH ACULV ELTRO UEIRLN 

2089.60 2089.98 1 .OO 0. 1500. 7.502 300.0 2095.00 0. 

3495 OVERBANK AREA ASSWED NOW-EFFECTIVE, ELLEA? 2095.10 ELREAS 2095.30 

UPSTREAA FACE: 3 - 10' X 10' RCB 
NOTE: US HW 89 CENTERLINE SECTION WAS 

USED TO CREATE THE US FACE SECTION 
.280 6.31 2089.11 . 00 .OO 2089.98 .87 1.00 .OO 2082.80 

1500.0 .O 1500.0 .O .O 200.0 .O .7 .2 2082.80 
.O1 .OO 7.50 . 00 .OOO .016 .OOO .OOO 2082.80 984.15 

.000560 58. 58. 58. 3 0 0 .OO 31.70 1015.85 

CCHV= .600 CEHV= .800 
'SECNO .2&4 
7185 nlNlnuM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASWED 

3470 ENCROACHMENT STATIONS- 9954.2 10045.9 TYPE= 1 TARGET= 91.700 

CONTROL LINE IS STATION 10000 

ET RECORD: STATIONS 9954.2 8 10045.9 USED TO 
W E L  1 TO 1 FLW CONTRACTION 



.2& 

UPSTREAM FRtY 3 - 10' X 10' RCB 

3.73 2089.73 2089.73 2089.73 2090.95 1.22 .04 .28 2089.00 

1500.0 32.5 1467.1 .3 15.9 163.8 .4 .a .2 2089.30 

.01 2.04 8.96 .90 .045 .025 .045 .OOO 2086.00 9954.20 

,006048 30. 30. 30. 0 14 0 .OO 83.22 10037.42 

CCHV= ,100 CEHV* .300 
'SECNO ,309 

3495 OVERBANK AREA ASWED NOW-EFFECTIVE, ELLEA- 2093.00 ELREAS 2093.00 

'SECNO ,394 

3495 OVERBANK AREA ASWED NOW-EFFECTIVE, ELLEA= 2102.00 ELREA= 2102.00 

3301 HV CHANGED W E  THAN HVINS 

7185 MINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSWED NW-EFFECTIVE, ELLEA. 2106.00 ELREAS 2106.00 

"SECNO ,583 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIONS- 984.6 1018.1 TYPE= 1 TARGET. 33.500 
.583 6.42 2111.92 2111.92 2111.92 2114.21 2.30 3.37 .07 2114.50 

1500.0 .O 1500.0 .O .O 123.6 .O 7.1 1.9 100000.00 

.05 ' .OO 12.16 .OO .OOO .025 ,000 .OOO 2105.50 987.60 

.006824 500. 500. 500. 0 11 0 .OO 27.30 1014.94 
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SECNO DEPTH WSEL CRIUS YSELK EG 

Q 

HV HL OLOSS L-BANK ELEV 

QLOB acn Q R ~  ALOE ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMlW SSTA 
SLOPE XLOBL XLCH XLO8R ITRIAL IDC ICONT CMIAR TOPWID ENDST 

CCHV= ,300 CEHV= ,500 
'SECNO ,668 

3265 OlVlOED FLCU 

3301 HV CHANGED WRE THAN HVINS 

3302 WARNING: CCUVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 2.27 

3470 ENCROACHMENT STATIONS= 887.0 1039.5 TYPE= 1 TARGET= 152.500 
. M8 4.73 2115.73 2113.39 2115.03 2115.92 .18 1.07 .63 2117.50 

1500.0 1052.9 447.1 .O 335.5 112.3 .O 9.7 2.6 100000.00 
.09 3.14 3.98 .OO .045 .025 .OOO .OOO 2111.00 887.00 

.001323 MO. 450. 450. 3 18 0 .OO 120.60 1030.67 

'SECNO .685 

3370 NORMAL BRIDGE, NRD= 10 WIN ELTRD= 2118.60 MAX ELLC* 2116.60 

3470 ENCROACHMENT STATIMIS= 887.0 1009.3 TYPE* 1 TARGET= 122.300 
DCUNSTREAM FACE W L L  W E N  BRIDGE 
20.5' SPAN; *-3.5' RISE; 25 DEGREE SKEY ANGLE 

.685 4.84 2115.84 2113.51 2115.04 2116.04 .20 .12 .01 2112.60 
1500.0 1227.4 272.6 .O 369.3 60.2 .O 10.5 2.8 1OOOOO.OD 

.09 3.32 4.53 . 00 .045 .025 .OOO .OOO 2111.00 887.00 
.0014W 80. 90. 90. 2 9 0 .OO 106.20 1OW.30 

'SECNO ,689 

3265 DIVIDED FLCU 

3370 NORMAL BRIDGE, NRD= 10 MlN ELTRD= 2118.64 MAX ELLC= 2116.60 
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SECNO DEPTH CUSEL CRlUS YSELK EC HV HL OLOSS L-BANK ELEV 
QLOB acn QROB ALOB ACH A R O ~  VOL TYA R-BANK ELEV 

T I M E  VLOU VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOUL XLCH XLOUR ITRIAL IDC I C O N 1  CORAR TOPYIO ENDST 

3470 ENCROACHMENT STATIONS= 887.0 1009.3 TYPE= 1 TARGET* 122.300 
UPSTREAM FACE YULL W E N  BRIDGE 
20.5' SPAN: *-3.5' RISE; 25 DEGREE SKEW ANGLE 

.689 4.87 2115.87 2113.59 2115.04 2116.07 .20 .03 .OO 2112.90 
1500.0 1258.8 241.2 .O 372.1 55.2 .O 10.7 2.8 100000.00 

.10 3.38 4.37 . 00 .045 .025 .On0 .OOO 2111.00 887.00 
.0015LO 20. 20. 20. 0 12 0 .OO 106.28 1009.30 

'SECNO ,693 

3265 DIVIDED FLW 

3470 ENCROACHMENT STATIOI(S- 865.0 1047.5 TYPE= 1 TARGET= 182.500 
.693 4.96 2115.96 2113.54 2115.04 2116.11 .15 .03 . O l  2118.00 

1500.0 1185.7 314.3 .O 382.9 101.0 .O 10.9 2.9 100000.00 
.10 3.10 3.11 .OO .045 .025 .OD0 .OOO 2111.00 865.00 

.001218 20. 20. 30. 2 11 0 .OO 139.42 1034.64 

CCHV= ,100 CEHV= .300 
'SECNO .730 

3301 HV CHANCED W E  THAN HVINS 

7185 MINlWH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIONS= 865.0 1026.6 TYPE* 1 TARGET= 161.640 
ET RECORD: STATION 605. ELIMINATE INEFECTIVE 

FLW AREA I N  LEFT WERBANK 
.730 4.58 2119.58 2119.58 2119.33 2120.39 .81 .37 .20 2118.50 

1500.0 341.2 1154.8 4.0 144.3 142.1 2.8 12.5 3.5 2118.50 
.ll 2.35 8.13 1.44 .045 .025 .050 .OOO 2115.00 865.00 

.a03836 1W. 1%. 200. 0 10 0 .OO 161.64 1026.64 

'SECNO .795 

3265 OlVlDED FLW 

PACE LL 



SECNO DEPTH WSEL CRlUS USELK EG a nv HL OLOSS L-BANK ELEV 

QLOB OCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
rlnE VLOB vcn VROB XNL XNCH XNR UTW ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 CORAR TOPUlD ENDST 

7185 MINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 706.0 1018.4 TYPE= 1 TARGET; 312.400 
,795 4.65 2126.65 2126.65 2125.93 2127.25 .60 1.32 .02 2127.00 

1500.0 531.9 968.1 .O 265.1 127.5 .O 15.7 5.7 100000.00 
.12 2.01 7.59 . 00 .045 .025 .DO0 .OOO 2122.00 706.00 

.003265 440. 345. 345. 0 5 0 .OO 290.15 1018.16 

3265 DlVlOED FLW 

7185 MINlWM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWEIEO 

3470 ENCROACHMENT STATIONS= 724.0 1011.8 TYPE. 1 TARGET- 287.810 
.848 4.55 2132.55 2132.55 2131.86 2133.12 .57 1.33 .OO 2133.00 

1500.0 967.1 532.9 .O 287.3 58.3 .O 18.3 7.7 100000.00 
.14 3.37 9.14 . 00 .045 .025 .DO0 ,000 2128.00 724.00 

'SECNO ,886 
7185 nlNlwM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLWED 

3470 ENCROACHMENT STATIONS* 785.0 1018.6 TYPE. 1 TARGET- 233.620 
.886 4.48 2135.48 2135.48 2135.45 21M.13 .65 .96 .02 2134.00 

1500.0 558.9 937.4 3.8 243.6 117.5 2.7 20.1 8.9 2134.00 
.15 2.29 7.98 1.38 .045 .025 .050 .OOO 2131.00 785.00 

.OD3461 220. 200. 200. 0 6 0 .OO 233.62 1018.62 

CCHV= .I00 CEHV= .300 
'SECNO ,992 
7185 nlwlwun SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSLWED 

3470 ENCROACHMENT STATIONS- 980.0 1180.0 TYPE= 1 TARGET= 200.000 
.992 2.60 2144.M) 2144.60 2146.47 2145.23 .63 3.38 .OO 2142.50 

1500.0 56.0 509.7 934.3 11.0 57.6 205.2 23.9 11.4 2142.50 
.17 5.08 8.85 4.55 .045 .035 .045 .OOO 2142.00 9B0.00 

.013938 3%. 560. 630. 0 14 0 .OO 200.00 1180.00 
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SECNO DEPTH CYSEL CRIUS USELK EG a nv 
OLOB QCH OROB ALOB ACH ARC4 

T I M E  VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON1 

CCHV= .100CEHV= .300 
"SECNO 1.055 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATICUS= 980.0 1280.0 TYPE= 1 TARGET. 
CSW GRAPH USED TO DETERMINE DISCHARGE 

1.055 2.44 2148.44 2148.44 2148.15 2148.87 .43 
1318.0 25.1 460.3 832.6 7.5 57.9 277.7 

.19 3.35 7.95 3.00 .050 .030 .050 
,009081 360. 330. 260. 0 10 0 

*SECNO 1.113 
7185 MlNIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATICUS= 976.9 1323.6 TYPE= 1 TARGET. 
1.113 2.44 2152.64 2152.44 2152.45 2152.87 .43 

1318.0 24.7 467.0 826.3 9.3 59.2 271.9 
.21 2.65 7.89 3.04 .050 .030 .050 

a .010530 350. 310. 315. 0 5 0 

'SECNO 1.184 

3265 DIVIDED FLOU 

3470 ENCROACHMENT STATICUS= 789.5 1214.6 TYPE= 1 TARGET* 
1.184 2.28 2157.28 2157.24 2157.27 2157.71 .43 

1318.0 1156.8 149.2 12.0 222.0 25.2 10.4 
.23 5.21 5.92 1.16 .050 .030 .050 

.019747 340. 370. 330. 2 12 0 

"SECNO 1.250 

3265 0 1 ~ 1 0 ~ 0  FLOU 

3470 ENCROACHHENT STATIONS- 888.3 1581.1 TYPE= 1 TARGET= 
1.250 1.62 2162.62 2162.51 2162.63 2162.85 .24 

1318.0 74.8 206.2 1036.9 36.3 30.8 324.1 
.25 2.06 6.69 3.20 .050 .030 .050 

,011993 350. 350. 320. 4 14 0 

HL OLOSS L-BANK ELEV 
VOL TUA R-BANK ELEV 
UTY ELWlW SSTA 
CMIAR TWUlD ENDST 



SECNO OEPTH WSEL CRlUS USELK EG 

@ :[ME 

HV HL OLOSS L-BANK ELEV 
aL 00 acn aRm ALW ACH AROB VOL TUA R-BANK ELEV 

VLOB vcn VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL X L C ~  XLOBR ITRIAL I O C  ICONT CORAR TOPUlO ENOST 

'SECNO 1.358 
7185 n!NInuM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUWEO 

3470 ENCROACHMENT STATIONS- 709.5 1026.2 TYPE. 1 TARGET. 316.630 
1.358 1.63 2171.63 2171.63 2171.62 2172.06 .43 8.20 .06 2170.20 

1318.0 966.4 336.4 15.3 249.0 41.4 5.6 37.6 26.9 2170.80 
.29 3.88 8.13 2.71 .050 .030 .050 ,000 2170.00 709.55 

,017567 550. 570. 590. 0 5 0 .OO 316.63 1026.18 

'SECNO 1.420 

3265 DIVIDED FLW 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 751.1 1104.6 TYPE= 1 TARGET= 353.520 
1.420 3.03 2177.03 2177.03 2177.03 2177.55 .53 3.63 .03 2175.00 

1318.0 616.6 605.9 92.5 227.0 75.8 31.1 40.0 29.2 2175.00 

'SECNO 1.466 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlWM SPECIFIC ENERGY 
3720 CRITICbL OEPTH ASSUWED 

3470 ENCROACHMENT STATICUS= 9A.7 1055.0 TYPE= 1 TARGET= 81.280 
1.466 4.54 2182.54 2182.54 2182.51 2183.73 1.20 1.76 .20 2180.00 

1318.0 22.6 1057.6 237.9 8.0 109.6 67.5 61.4 30.2 2180.00 
.31 2.81 9.65 3.52 .050 .030 .050 .OOO 2178.00 973.72 

.007132 240. 260. 225. 0 14 0 .OO 81.28 1055.00 

'SECNO 1.574 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUWEO 



SECNO OEPTH NSEL CRIUS USELK EG 

* a  

HV HL OLOSS L-BANK ELEV 
RLCU QCH RRCa ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLCa VCH VRCU XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLCUL XLCH XLCUR ITRIAL I O C  I C N T  CORAR TOPUlO ENOST 

3470 ENCROACHMENT STATIONS= 929.7 1040.0 TYPE= 1 TARGET= 110.320 
CSM GRAPH USE0 TO DETERMINE DISCHARGE 

1.574 3.03 2190.03 2190.03 2190.01 2190.93 .90 4.43 .03 2187.00 
1209.0 198.1 597.2 413.6 59.0 60.6 86.2 43.9 31.4 2187.00 

.33 3.36 9.86 4.80 .050 ,030 .050 .OOO 2187.00 929.68 
,009035 590. 570. 510. 0 14 0 .OO 110.32 1040.00 

'SECNO 1.676 
7185 MiNlnuM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASWIED 

3470 ENCROACHMENT STATIONS= 916.5 1031.0 TYPE= 1 TARGET= 114.490 
1.676 2.96 2196.96 2196.96 2197.00 2197.84 .87 4.m .OO 2194.00 

1209.0 386.7 583.9 238.4 92.5 59.3 55.4 46.2 32.7 2194.00 
.35 4.18 9.85 4.31 .050 .030 .050 .OOO 2194.00 917.06 

.009291 430. 540. 540. 0 8 0 .OO 113.94 1031.00 

*SECWO 1.733 
7185 MlNIWM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWIED 

3470 ENCROACHMENT STATIONS= 847.6 1047.0 TYPE= 1 TARGET= 1W.430 
1.733 4.44 2202.44 2202.44 2202.49 2203.16 .72 1.97 .02 21W.00 

1209.0 362.6 686.8 159.6 145.4 78.9 55.4 47.9 33.7 2199.00 
.37 2.49 8.71 2.88 .050 .030 .050 .OOO 2198.00 848.60 

.004W6 290. 300. 300. 0 11 0 .OO 198.40 1047.00 

*SECNO 1.790 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3470 ENCROACHMENT STATlOWS= 856.5 1041.0 TYPE= 1 TARGET= 184.550 
1.790 3.03 2205.03 2205.03 2204.78 2205.70 .67 1.94 .O1 2203.00 

1209.0 415.0 625.3 170.7 133.8 73.5 41.4 49.7 35.1 2203.00 
.38 3.10 8.49 4.13 .050 .030 .050 .OOO 2202.00 856.45 

.008527 310. 300. 290. 0 19 0 .OO 184.55 1041.00 

PAGE 48 



PAGE 49 

SECNO OEPTH CYSEL CRlUS USELK EG nv 
QLOB PCH 9ROB ALOB ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  lCCUT 

'SECNO 1.899 
7185 WlNlUUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHUENT STATICUS= 960.1 1089.7 TYPE= 1 TARGETS 

1.899 4.20 2213.20 2213.20 2213.19 2214.10 .90 
1209.0 155.5 755.5 298.1 42.5 81.5 92.3 

.40 3.M 9.27 3.23 .050 .030 ,050 

,006145 555. 580. 580. 0 11 0 

'SECNO 1.977 
7185 WlNlUUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWEO 

3470 ENCROACHUENT STATICUS= 912.9 1068.3 TYPE= 1 TARGET= 

1.977 2.57 2216.57 2216.57 2216.56 2217.29 .72 

1209.0 265.9 m8.3 234.8 72.9 84.6 68.8 

.42 3.65 8.37 3.41 .OSO .030 .050 

.009301 395. 410. 430. 0 14 0 

3720 CRITICAL OEPTH ASSWEO 

3470 ENCROACHMENT STATICUS. 960.1 10m.0 TYPES 1 TARGETS 

2.072 3.77 2225.77 2225.77 2225.62 2226.70 .93 

1209.0 13.2 742.1 332.7 40.4 78.4 86.9 

.44 3.32 9.46 3.83 .050 .030 .050 

.007569 470. 500. 510. 0 14 0 

"SECNO 2.170 
7185 ulNInun SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

HL OLOSS L-BANK ELEV 
VOL TYA R-BANK ELEV 
YTM ELUlN SSTA 
CMLAR TWUlD ENOST 

3470 ENCROACHMENT STATICUS. 925.0 1143.1 TYPE= 1 TARGET= 218.070 
CENTERLINE OF WLIURE MINE ROAD 

2.170 1.95 2231.95 2231.95 2231.93 2232.51 .57 4.W .04 2230.20 

1209.0 331.4 466.0 411.7 80.6 55.4 113.2 60.0 41.8 2230.20 

.47 4.11 8.41 3.64 .OSO .030 .050 .OOO 2230.00 925.00 

.012724 550. 520. 460. 0 11 0 .OO 218.07 1143.07 



SECNO DEPTH CYSEL CRIUS USELK EG a HV HL OLOSS L-BANK ELEV 
QLOB OCH OROB ALOB ACH ARC4 VOL TUA R-BANK ELEV 

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

'SECNO 2.257 

3470 ENCROACHMENT STATIONS= 924.0 1034.2 TYPE= 1 TARGET= 110.220 
2.257 2.W 2236.W 2236.87 2236.64 2237.75 .76 5.18 .06 2235.00 

1209.0 514.8 564.5 129.7 111.7 62.4 36.0 62.4 43.6 2235.00 
.48 4.61 9.05 3.60 .050 .030 ,050 ,000 2234.00 924.00 

.OOW35 464. 460. 470. 3 14 0 .OO 110.22 1034.22 

'SECNO 2.338 

3302 UARNING: CMIVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42 

3470 ENCROACHMENT STATINS= 922.0 1032.3 TYPE= 1 TARGET* 110.250 
2.338 3.03 2240.03 2239.38 2239.61 2240.49 .46 2.72 .03 2237.20 

1209.0 564.9 521.6 122.5 147.5 13.3 41.6 64.5 44.6 2237.40 
.51 3.83 7.12 2.95 .050 .030 .050 .DO0 2237.00 922.00 

,004925 370. 425. 425. 3 15 0 .OO 110.25 1032.25 

a *SECNO 2.428 

3470 ENCROACHMENT STATICUS- 949.5 1071.4 TYPE= 1 TARGET- 121 .850 
CSW GRAPH USED TO DETERMINE DISCHARGE 

2.428 2.49 2242.09 2241.07 2241.97 2242.24 .15 1.71 .03 2239.60 
649.0 195.1 214.4 239.6 85.4 50.1 106.1 67.3 45.8 2239.M) 

.55 2.28 4.28 2.26 .050 .030 .050 .OOO 2239.60 949.54 
,002202 500. 475. 450. 3 11 0 .OO 121.85 1071.39 

*SECNO 2.497 
7185 nlN1w.m SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASWED 

3470 ENCROACHMENT STATIONS. 975.0 1075.0 TYPE- 1 TARGET- 100.000 
2.497 1.73 2249.33 2249.33 2249.29 2249.93 .59 1.78 .13 2247.m 
649.0 158.3 202.1 288.6 31.3 22.8 69.9 68.9 46.8 2248.00 

.57 5.06 8.85 4.13 .050 .030 .050 .OOO 2247.M) 975.00 
,016516 355. M S .  400. 0 19 0 .OO 100.00 1075.00 
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SECNO DEPTH CYSEL CRlYS YSELK EG 

Q 

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

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ~ C O N T  CORAR TOPYIO EHDST 

3470 ENCROACHMENT STATIONS= 985.7 1080.0 TYPE= 1 TARGET- 94.300 
2.543 1.59 2253.29 2253.03 2252.81 2253.71 .42 3.77 .02 2252.00 
649.0 10.3 225.1 413.6 3.9 32.5 103.1 69.8 47.5 2251.80 

.59 2.65 6.93 4.01 .050 ,030 .050 .OOO 2251.70 985.70 
,010957 225. 245. 320. 4 15 0 .OO 94.30 1080.00 

'SECNO 2.639 

3470 ENCROACHMENT STATIONS= 919.0 1014.0 TYPE. . 1 TARGET= 95.040 
2.639 1.96 2258.46 2258.43 2257.79 2259.05 .59 5.29 .05 2257.00 
649.0 317.6 325.7 5.7 85.4 41.2 2.2 71.2 48.5 2257.20 

.61 3.72 7.90 2.62 .050 .030 ,050 .OOO 2256.50 919.00 
,011979 450. 505. 415. 3 11 0 .OO 95.04 1014.04 

*SECNO 2.718 
7185 MlNlWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3470 ENCROACHMENT STATICUS= 987.0 1082.3 TYPE= 1 TARGET= 95.350 
2.718 2.34 2263.04 2263.04 2263.04 2263.71 .67 4.59 .02 2261.00 

*SECNO 2.757 
7185 MINIICUI SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3470 ENCROACHMENT STATlONF 952.5 1047.5 TYPE= 1 TARGET= 95.000 
2.757 1.67 2266.27 2266.27 2266.15 2266.88 .61 2.66 .O1 2264.70 
649.0 241.4 221.5 186.1 53.7 25.0 43.5 73.0 49.8 2264.70 

.64 4.49 8.85 4.28 .050 .030 .050 ,000 2264.60 952.50 
,016845 210. 210. 210. 0 19 0 .OO 95.00 1047.50 

'SECNO -2.338 
START T R I a  CCUP 
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SECNO OEPTH CUSEL CRIYS YSELK EG 

a 

HV 
P L ~  acn P R ~  ALOE ACH AROB 

TIME VLOs VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  lCWT 

3470 ENCROACHMENT STATICUS- 855.6 1032.3 TYPE= 1 TARGET; 
CSM GRAPH USE0 TO DETERMINE DISCHARGE 

-2.338 3.03 2240.03 .OO 2239.61 2240.28 .25 
1209.0 696.2 415.2 97.5 248.5 73.3 41.5 

.64 2.80 5.67 2.35 .050 ,030 .050 
.003124 0. 0. 0. 0 0 0 

'SECNO ,063 

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

TRIBUTARY TO M I R  UASH 
.063 1.66 2241.16 2 2 4 0 3  2241.35 2241.20 .05 

164.0 42.1 80.5 41.4 38.3 37.0 UI.2 
.69 1.10 2.17 1.08 .050 .030 .050 

.001069 350. 330. 330. 2 17 0 

'SECNO .lo2 
7185 MINIMUM SPECIFIC ENERGY 
3720 C R I T I C A L  OEPTH ASSUUED 

*SECNO ,205 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

.205 1.64 2251.64 2251.64 2251.64 2252.08 .44 
164.0 31.9 120.4 11.7 13.8 19.8 5.8 

.74 2.31 6.07 2.01 .050 .030 .050 
,009760 540. 540. 540. 0 11 0 

*SECNO .323 
7185 MlNI I lU l l  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

,323 1.46 2263.46 2263.46 2263.46 2263.83 .37 
164.0 18.6 125.9 19.5 9.2 23.0 10.8 

.77 ' 2.03 5.48 1.81 .050 .030 .050 
.009544 620. 620. 620. 0 11 0 

HL OLOSS L-BANK ELEV 
VOL TUA R-BANK ELEV 
UTN ELMIN SSTA 

CORAR TOPUlD ENDST 
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SECNO OEPTH NSEL CRlYS USELK EG 

;IME 

HV HL OLOSS L-BANK ELEV 
PLOB OCH PROB ALOB ACH ARO8 VOL TVA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR YTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT CORAR TOPYIO ENOST 

'SECNO .421 
7185 nrwlnun spEcrFrc ENERGY 

3720 CRITICAL OEPTH ASSUMED 
.421 1.51 2271.51 2271.51 2271.51 2271.89 .37 4.87 .OO 2270.50 

164.0 26.6 122.7 14.7 12.9 22.1 8.0 76.8 53.4 2270.50 
.80 2.07 5.54 1 .83 .050 .030 .a50 .OOO 2270.00 962.15 

.009191 520. 520. 520. 0 8 0 .OO 63.21 1025.35 

*SECNO .540 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,540 1.40 2281.40 2281.40 2281.40 2281.n .39 6.08 .01 2280.50 
164.0 16.2 130.7 17.1 8.3 23.6 7.9 77.4 54.2 2280.50 

.84 1.97 5.53 2.15 .050 .030 .050 .OOO 2280.00 970.83 
,010327 625. 625. 625. 0 11 0 .OO 54.92 1025.75 

*SECNO .608 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASWED 

,608 @ 164.0 
1.38 2287.38 2287.38 2287.38 2287.75 .38 3.70 .OO 2286.50 
22.5 131.4 10.2 11.4 24.2 5.2 77.7 54.7 2286.50 

.86 1.98 5.42 1.97 .050 .030 .050 .OOO 2286.00 959.43 
,010246 355. 3tn. 360. 0 8 0 .OO 59.15 1018.58 

*SECNO .681 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

. a 1  1.60 2293.60 2293.60 2293.60 2294.03 .43 3.81 .02 2292.50 
164.0 13.4 121.9 28.7 6.8 20.4 12.7 78.1 55.2 2292.50 

.88 1.97 5.98 2.26 .050 .030 .050 .OOO 2292.00 982.02 
.009809 UW). 580. 380. 0 11 0 .OO 50.37 1032.39 

'SECNO .759 
7185 WlNlMm SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIED 

.759 1.34 2304.34 2304.34 2304.31 2304.72 .'38 4.20 .OO 2303.50 
164.0 14.4 133.2 16.4 7.7 24.5 7.8 78.5 55.7 2303.50 

.91 1 .88 5.43 2.10 .050 .OX0 .050 .OOO 2303.00 969.61 
.010708 410. 410. 410. 0 15 0 .OO 57.94 1027.55 
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T H I S  RUN EXECUTED 2 3 J U N 9 2  1 4 : 3 3 : 2 1  
*t**tt***.t..*.*..~**tt*t.*..***t*tt. 

HEC-2 WATER SURFACE PROFILES 

Version 4 .6 .2 ;  Yay 1 W 1  
I*" .................................. 

NOTE- ASTERISK (*) AT LEFT  OF CROSS-SECTION N M E E R  INDICATES MESSAGE I N  SUWlURY OF ERRORS L I S T  

WASH A: AMlR WASH 

SUMMARY PRINTCUT TABLE 1 5 0  

SECNO XLCH ELTRO ELLC E L M l N  Q CYSEL CRlWS EG 10'KS VCH AREA .O lK  
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SECNO XLCH ELTRO ELLC ELMIN 9 CUSEL CRlWS EG 1O8KS 

,693 20.00 .OO .OO 2111.00 1500.00 2115.04 2111.99 2115.07 2.07 

VCH AREA .01K 
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SECNO XLCH ELTRO ELLC ELYIN CUSEL 

2215.19 
2213.20 

2216.56 
2216.57 

2225.62 
2225.77 

2231.93 
2231.95 

2236.66 
2236.99 

2239.61 
2240.03 

2241.97 
2242.09 

2249.29 
2249.33 

2252.81 
2253.29 

2257.79 
2258.46 

2263.04 
2263.04 

2266.15 
2266.27 

2239.61 
2240.03 

2241.35 
2241.16 

2245.72 
2245.72 

2251.64 
2251.64 

2263.46 
2263.46 

1O8KS VCH 

62.62 9.33 
61.45 9.27 

94.17 8.40 
93.01 8.37 

69.00 8.76 
75.69 9.46 

116.82 8.00 
127.24 8.41 

90.36 7.84 
99.35 9.05 

60.31 7.10 
49.25 7.12 

26.78 4.56 
22.02 4.28 

148.03 8.23 
165.16 8.85 

86.12 4.81 
109.57 6.93 

154.75 6.52 
119.79 7.90 

97.57 8.44 
98.63 8.47 

145.14 7.82 
168.45 8.85 

60.28 7.10 
31.24 5.67 

6.77 1.87 
10.69 2.17 

103.91 6.67 
104.40 6.68 

97.67 6.07 
97.60 6.07 

95.28 5.48 
95.44 5.48 

AREA . O l K  
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SECNO XLCH ELTRD ELLC ELMIN P CUSEL CRlUS EG 10aKS VCH AREA . O l K  

.421 520.00 . 00 .OO 2270.00 164.00 2271.51 2271.51 2271.89 92.62 5.56 42.88 17.04 
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SECNO Q CUSEL OIFUSP DlFUSX XLCH 



SECNO a CYSEL c 

,992 1500.00 2144.47 

IIFUSP OIFUSX OIFKYS XLCH 

560.00 
5m.00 

330.00 
330.00 

310.00 
310.00 

370.00 
370.00 

350.00 
350.00 

570.00 
570.00 

330.00 
330.00 

240.00 
240.00 

570.00 
570.00 

540.00 
540.00 

300.00 
300.00 

300.00 
300.00 

580.00 
580.00 

410.00 
410.00 

500.00 
500.00 

520.00 
520.00 

460.00 
460.00 
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SECNO 

2.338 
2.338 

2.428 
2.428 

2.497 
2.497 

2.543 
2.543 

2.639 
2.639 

2.718 
2.718 

2.757 
2.757 

-2.338 
-2.338 

.063 

.063 

.I02 

.I02 

.205 
,205 

.323 

.323 

.421 

.421 

.540 

.540 

,608 
.608 

,681 
.681 

.759 

.759 

5 

CUSEL 

2239.61 
2240.03 

2241.97 
2242.09 

2249.29 
2249.33 

2252.81 
2253.29 

2257.79 
2258.46 

2263.04 
2263.01 

2266.15 
2266.27 

2239.61 
2240.03 

2241.35 
2241.16 

2245.72 
2245.72 

2251.64 
2251.64 

2263.46 
2263.46 

2271.51 
2271.51 

2281 .40 
2281.40 

2287.54 
2287.38 

2293 .&I 
2293 .&I 

2304.34 
2504.34 

OIFUSP 

. 00 

.42 

.oo 

.12 

. 00 

.05 

.oo 

.48 

. 00 

.67 

. 00 
-.01 

.oo 

.ll 

. 00 

.42 

.oo 
7.20 

.oo 

.oo 

.oo 

.oo 

. 00 

. 00 

. 00 

. 00 

.oo 

.oo 

. 00 

. 00 

. 00 

. 00 

.oo 

. 00 

0 I FKUS 

. 00 

.42 

.oo 

.12 

.oo 

.05 

. 00 

.48 

. 00 

.67 

.oo 
- . O l  

.oo 

.ll 

. 00 

.42 

. 00 
- .20 

. 00 

.oo 

.oo 

.oo 

. 00 

. 00 

. 00 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

. 00 

.oo 

. 00 

PACE 60 

XLCH 

425.00 
425.00 

475.00 
475.00 

545.00 
345.00 

245.00 
245.00 

505.00 
505.00 

415.00 
415.00 

210.00 
210.00 

. 00 

.oo 

330.00 
330.00 

210.00 
210.00 

540.00 
540.00 

620.00 
620.00 

520.00 
520.00 

625.00 
625.00 

360.00 
360.00 

380.00 
UM.00 

410.00 
4lO.00 



SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= ,243 PROFILE; 1 CRITICAL DEPTH ASSUMED 

YARNING SECNO. .269 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

YARNING SECNO= ,269 PROFILE= 2 CWVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

YARNING SECNO. .280 PROFILE= 1 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 

YARNING SECNO= .280 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNOz .286 PROFILE. 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .286 PROFILE= 1 M l N I W  SPECIFIC ENERGY 

CAUTION SECNO= .286 PROFILE; 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .286 PROFILE= 2 M l N l W  SPECIFIC ENERGY 

CAUTION SECNO= .488  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- .488  PROFILE= 1 M I N I W  SPECIFIC ENERGY 

CAUTION SECNO; .488 PROFILE. 2 CRITICAL DEPTH ASSWED 

CAUTION SECNO= .488 PROFILE; 2 M I N I W M  SPECIFIC ENERGY 

CAUTION SECNO= .583 PROFILE= 1 CRITICAL DEPTH ASSIMED 

CAUTION SECNO- ,583 PROFILE; 1 W l N l m M  SPECIFIC ENERGY 

CAUTION SECNO. .583 PROFILE= 2 CRITICAL DEPTH ASSWED 

CAUTION SECNO= .583 PROFILE= 2 n l ~ l l l ~ n  SPECIFIC ENERGY 

YARNING SECNO- .668 PROFILE- 1 CMIVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

YARNING SECNO= .a PROFILE. 2 CMIVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- .730 PROFILE. 1 CRITICAL DEPTH ASURIED 

CAUTION SECNO= .730 PROFILE= 1 M l N l W  SPECIFIC ENERGY 

CAUTION SECNO; .730 PROFILES 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= .730 PROFILE; 2 M l N l W  SPECIFIC ENERGY 

CAUTION SECNO= .795 PROFILE* 1 CRITICAL DEPTH ASSWED 

CAUTION SECNO= .795 PROFILE. 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO= ,795 PROFILE= 2 CRITICAL DEPTH ASURIED 

CAUTION SECNO= .795 PROFILE. 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO= .84(1 PROFILE* 1 CRITICAL DEPTH ASSUIED 

C A U T l W  SECNOl .810 PROFILE. 1 M I N I M  SPECIFIC ENERGY 
CAUTION.SECNO= .a8 PROFILE= 2 CRITICAL DEPTH A S W E D  

CAUTION SECNO= ,848  PROFILE. 2 M l N l W U I  SPECIFIC ENERGY 

CAUTION SECNO= .886 PROFILE; 1 CRITICAL DEPTH ASURIED 

CAUTION SECNO= .886 PROFILE= 1 M I N I W  SPECIFIC ENERGY 

CAUTION SECNO= .886 PROFILE= 2 CRITICAL DEPTH ASURIED 

CAUTION SECNO. ,886 PROFILE= 2 M I N I M  SPECIFIC ENERGY 

CAUTIW SECNO= .W2 PROFILE= 1 CRITICAL DEPTH A S W E D  

CAUTIOW SECWO; .W2 PROFILE; 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNOz .992 PROFILE. 2 CRITICAL DEPTH ASSWED 

CAUTI MI SECNO= .W2 PROFILE= 2 M I N I M  SPECIFIC ENERGY 
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CAUTION SECNOS 
CAUTION SECNO= 

CAUTION SECNO; 
CAUTION SECNOi 
CAUTION SECNOZ 
CAUTION SECNO. 

WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO. 
CAUTION SECNO= 

CAUTION SECNO. 
CAUTION SECNO= 
CAUTION SECNO* 
CAUTION SECNOZ 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO* 

CAUTION SECYO= 
CAUTION SECNO= 
CAUTION SECNO. 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION sECNO= 
CAUTION SECNO. 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO* 
CAUTI ON SECNOX 

CAUTl ON SECNO. 
CAUTION SECNO. 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNOZ 
CAUTION SECNO= 

CAUTION SECNO.' 
CAUTION SECNO= 

1.055 PROFILE= 1 CRITICAL DEPTH ASSLUED 
1.055 PROFILE. 1 M l N I W  SPECIFIC ENERGY 
1.055 PROFILE* 2 CRITICAL DEPTH ASSWED 
1.055 PROFILE; 2 M I N I M  SPECIFIC ENERGY 

1.113 PROFILE= 1 CRITICAL DEPTH A S W E D  
1.113 PROFILE; 1 M I N I M  SPECIFIC ENERGY 
1.113 PROFILE= 2 CRITICAL DEPTH A S W E D  
1.113 PROFILE. 2 M I N I M  SPECIFIC ENERGY 

1.184 PROFILE= 1 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 

1.358 PROFILE= 1 CRITICAL OEPTH ASWWED 
1.358 PROFILE. 1 M I N I M  SPECIFIC ENERGY 
1.358 PROFILE* 2 CRITICAL DEPTH A S W E D  
1.358 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.420 PROFILE= 1 CRITICAL DEPTH A S W E D  
1.420 PROFILE= 1 M l N l W  SPECIFIC ENERGY 
1.420 PROFILE. 2 CRITICAL OEPTH ASSLUED 
1.420 PROFILE= 2 M l N l W  SPECIFIC ENERGY 

1 . 4 M  PROFILE. 1 CRITICAL OEPTH A S W E D  
1.464 PROFILE. 1 M I N I M  SPECIFIC ENERGY 
1.464 PROFILE; 2 CRITICAL DEPTH A S W E D  
1.464 PROFILE= 2 M I N I M  SPECIFIC ENERGY 

1.574 PROFILE; 1 CRITICAL DEPTH ASSWED 
1.574 PROFILE. 1 M I N I M  SPECIFIC ENERGY 
1.574 PROFILE= 2 CRITICAL DEPTH A S W E D  
1.574 PROFILE= 2 M I N I M  SPECIFIC ENERGY 

1.676 PROFILE* 1 CRITICAL DEPTH ASSUED 
1.676 PROFILE; 1 M I N I M  SPECIFIC ENERGY 
1.676 PROFILE= 2 CRITICAL DEPTH A S W E D  
1.676 PROFILEs 2 M I N I M  SPECIFIC ENERGY 

1.733 PROFILE= 1 CRITICAL DEPTH ASSUED 
1.733 PROFILE= 1 M I N I M  SPECIFIC ENERGY 
1.733 PROFILE. 2 CRITICAL DEPTH A S W E D  
1.733 PROFILE* 2 M I N I M  SPECIFIC ENERGY 

1.790 PROFILE* 1 CRITICAL DEPTH ASSUMED 
1.790 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
1.790 PROFILES 2 CRITICAL DEPTH ASSUED 
1 . 7 W  PROFILE= 2 M I N I M  SPECIFIC ENERGY 

1.899 PROFILE- 1 CRITICAL DEPTH A S W E D  
1 . 8 W  PROFILE= 1 M I N I M  SPECIFIC ENERGY 

1.899 PROFILE. 2 CRITICAL DEPTH ASSUED 

1 . 8 W  PROFILE. 2 M I N I M  SPECIFIC ENERGY 

1.977 PROFILE. 1 CRITICAL DEPTH A S W E O  

1.977 PROFILE= 1 M I N I W  SPECIFIC ENERGY 



CAUTION SECNO= 1.977 PROFILE= 2 CRITICAL DEPTH ASSWED 
SAUTION SECNO= 1.977 PROFILES 2 MINIYUM SPECIFIC ENERGY 

CAUTION SECNO= 2.072 PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO= 2.072 PROFILES i MINIM SPECIFIC ENERGY 

CAUTION SECNO= 2.072 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION SECNO= 2.072 PROFILE; 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNOs 2.170 PROFILE- 1 CRITICAL DEPTH ASWED 

CAUTION SECNO= 2.170 PROFILE= 1 W I N I K U  SPECIFIC ENERGY 
CAUTION SECNO= 2.170 PROFILE. 2 CRITICAL DEPTH ASSUIED 
CAUTION SECNO= 2.170 PROFILE. 2 M I N I K U  SPECIFIC ENERGY 

WARNING SECNO= 2.3UI PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 2.497 PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO= 2.497 PROFILE; 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO= 2.497 PROFILE= 2 CRITICAL DEPTH A S W E D  
CAUTION SECNO= 2.497 PROFILE- 2 MINIMI# SPECIFIC ENERGY 

CAUTION SECNO= 2.718 PROFILE- 1 CRITICAL DEPTH ASSUIED 
CAUTION SECNO= 2.718 PROFILE. 1 Y I N I K U  SPECIFIC ENERGY 
CAUTION SECNO= 2.718 PROFILE. 2 CRITICAL DEPTH A S W E D  
CAUTION SECNO= 2.718 PROFILE= 2 M I N I K U  SPECIFIC ENERGY 

CAUTION SECNO= 2.757 PROFILE; 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO= 2.757 PROFILE= 1 M l N l K U  SPECIFIC ENERGY 
CAUTION SECNO= 2 .757 PROFILE- 2 CRITICAL DEPTH ASSUWED 
CAUTION SECNOn 2.757 PROFILE= 2 M I N I K U  SPECIFIC ENERGY 

UARNlNt SECNO= .C63 PROFILE. 1 CONMYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
UARNING SECNO= .M PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNOs . I 0 2  PROFILE. 1 CRITICAL DEPTH ASSUIED 
CAUTION SECNO; . I 0 2  PROFILE- 1 M I N I W  SPECIFIC ENERGY 

CAUTION SECNO= . l o 2  PROFILE; 2 CRITICAL DEPTH A S W E D  
CAUTION SECNO= . l o 2  PROFILE; 2 M I N I K U  SPECIFIC ENERGY 

CAUTION SECNO= .205 PROFILE- 1 CRITICAL DEPTH A S W E D  
CAUTION SECNO= .205 PROFILE. 1 M I W I K U  SPECIFIC ENERGY 
CAUTl ON SECNO= .205 PROFILE- 2 CRITICAL DEPTH A S W E D  
CAUTION SECNO= ,205 PROFILE= 2 M I N I K U  SPECIFIC ENERGY 

CAUTION SECNO= .323 PROFILE- 1 CRITICAL DEPTH ASSUIED 
CAUTION SECNO; .323 PROFILE* 1 M l N l l l l l  SPECIFIC ENERGY 
CAUTION SECNO; .323 PROFILE. 2 CRITICAL DEPTH ASSUIED 
CAUTION SECNO= 3 2 . 3  PROFILE. 2 M l N l W  SPECIFIC ENERGY 

CAUTION SECNO. .421 PROFILE* 1 CRITICAL DEPTH ASSUIEO 
CAUTION SECNO= 4 2  PROFILES 1 M l N l W  SPECIFIC ENERGY 

CAUTION SECNO= .421 PROFILE= 2 CRITICAL DEPTH A S W E D  

CAUTION SECNO= .421 PROFILE- 2 W l N l K U  SPECIFIC ENERGY 

CAUTION SECNO. .540 PROFILE. 1 CRITICAL DEPTH ASSUIED 
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CAUTION SECWO= .540  PROFILE* 1 U l N l I U W  S P E C I F I C  ENERGY 

CAUTION SECNO= .540  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= .540  PROFILE. 2 M l N l I U W  S P E C I F I C  ENERGY 

CAUTION SECNO= .608 PROFILE= 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= ,608 PROFILE= 1 UINIIU)( S P E C I F I C  ENERGY 

CAUTION SECNO* ,608 PROFILE; 2 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO. .608 PROFILES 2 U l N l M J I  S P E C I F I C  ENERGY 

CAUTION SECNO; .681 PROFILE= 1 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= .681 PROFILE; 1 M I N I I U W  S P E C I F I C  ENERGY 

CAUTlON SECNO= ,681 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  

CAUTION SECNO= .681 PROFILE= 2 U I N I I U W  S P E C I F I C  ENERGY 

CAUTlON SECNO= .759 PROFILE= 1 C R I T I C A L  DEPTH ASSUIED 

CAUTION SECNO= .?S9 PROFILE= 1 U I N I W  S P E C I F I C  ENERGY 

CAUTION SECNO= .759 PROFILE= 2 C R I T I C A L  DEPTH A S W E D  

CAUTlOU SECNO= .?S9 PROFILE. 2 Y I N I W I (  S P E C I F I C  ENERGY 
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PAGE 6 5  

FLmOWAY DATA, WASH A: U l l R  MASH 

PROFILE NO. 2 

. . . . . - . FLmOWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

A R E  VELOCITY FLmOUAY FLmOWAY 



a 
FLOCOWAY DATA, WASH A: ' U I I R  WASH 

PROFILE NO. 2 

. . . - - . - FLOOOUAY - - - - - - -  UATER SURFACE ELEVATION 

STATION U l O T H  SECTION WEAN WITH U I T H W T  DIFFERENCE 

AREA VELOCITY FLOOOWAY FLOOOWAY 
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WASH A: A M I R  WASH 
C r o s s - s e c t i o n  .269 



WASH A :  A M I R  WASH 
Cross-section .280 



W A S H  A :  A M I R  W A S H  
Cross-section .286 



W A S H  A :  A M I R  WASH 
Cross-section .309 

21151 
-. 045-.. 025 - A  - - 0 5 0  - 

2085 l . . . . l T . . . l . . . ~ l . l l l l . . l  I 

900 950 1000 1050 1100 1150 1200 1250 1300 

D i s t a n c e  



W A S H  A: A M I R  W A S H  
C r o s s - s e c t i o n  . 3 9 4  

1045 - - *. 025 -. 050- 



W A S H  A: A M I R  WASH 
C r o s s - s e c t i o n  .488 

Distance 



W A S H  A:  A M I R  WASH 
Cross-section .583 

2100 1 7 1  , ' 4  . ' " I  ~ ' l ' L " " l " " l ' ~ " ~ " " ~  

300 400 500 600 700 . 800 900 1000 1100 

Distance 



D i s t a n c e  

W A S H  A :  A M I R  W A S H  
Cross-sectlon .668 

2170- 

2160- 
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ARICOPA COUNTY 

DETAILED STUDY 

MARICOPA COUNTY 
UNINCORPORATED AREAS 

ELEVATION R E F E R E N C E  M A R K S  

DESCRIPTION OF LOCATION 

RM412 

box culver t .  a ~ ~ r o r l m a t e l y  5 0 0  f e e l  east  01 V u l t u r e  Mine Road. 
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