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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B Burden No. 3067-0148 
HYDROLOGIC ANALYSIS FORM Exprres July 3 J .  1994 

PUBLIC BURDEN DISCLQSURE NOTICE 

5 ~ b t i c  reporLing burden for this form is estinlated to average 3.67 hours per respnse. The burden estimate includes Lhc 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed daLa, and 
completingand reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Intormation Collections Management. Federal ErAergency Management Agency, 500 C 
StreeL, S. W., Washington. DC 20472; and to Lhe Office of Management and Budget, Paperwork Reduction Project (3067- 
01.18). Washington, DC 20503. 

Community Name: 

Turtleback wdsh Flooding Source: Wash W . 
ion. (turn& fir rnclz flouding ururcei 

Project Namelldenti~ier: WtcKen burn AD M 5  FCD 84- 74 
1. HYDROLOGIC ANALYSIS IN F1S 

s. 

D Approximate study stream Gone A) 
e. plain methodology) HEf - I d n41~515 based on F ~ O O ~  

4 d o r ~ ~ o ,  C0unt.l M ~ l h f i d b t ~ o r e s .  
1. REASON FOR MEW HYDROLOGIC ANALYSIS 

l Xo e.ustzng analysis 

Imuroved data (see data revision onpaqe 31 
Changed ~hysical  conditions of watershed lezplain) 

Alternative methodology (justify why the revised model rs better than rnodrl used in the effective FISi 

Evaluation of proposed conditions (CLOMRs only) (explain) 

If a computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50.. I00 - and 500-year recurrence intervals. 

Only the 100-yew recurrence inLerva1 need be included for SFHAs designated as Zone A. 

3. APFROVAL OF ANALYSIS - 
a Approval of'nydroio~c analysis, ~ncluding the rerultingpeak dlqcharge v a v  [s h a p n  prov~ded by the 

appropnate Local, state, or Federal Agency ti e.. ~ I n d  Q~nTral D,s r l c i  hcir~ C O W  

CGL( rJ+y ) 
A b c h  ev~hencc oiapproval 

:2 Approval ofthe hydrolog~c analysis is not required by any local, State, or Federal Asency 
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4. REVIEW OF RESULTS 

Stream: 

Comparison 01 100-year Discharges 

Location: Drainage area FIS (cfs) : Revised (cfs) : 
I% mi.) ? 

~ o n f  luencc N ~ t h  l-/arsa,mmp 5.03 $. r-01. - 
- 

5180 d s  

I Yote: When revised discharges are not signiiicantly diiferent than FISdischarges. FEMA may require a 
conildence limits analysis on attachment D a1 a later date to compleie ihe review. 

1 As is aften the case with revision requests, only a portion of a stream may actually be revised or be aiiected by a 
: :evision. Therefore, transition lo the unrevised portion is important to maintain Lhe eonLinuily of ihe study. NFIP ' reguiations stipulate that  such a transition must be assured. What is the transition from the proposed discharges Lo the 
I efTec:ive discharges? Please explain how the transition was made (attach separate sheet if necessary) 

-- - - -  - - -- - - 

AlTAC3 A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

r 
Is Lhe new hydrologic analysis being developed solely to revise the flow valuer prevented in the FIS (1.r. nu changed 

hydraulic conditions)? Yes No 

Ifyes, does the 100-year water surface elevation change by 1.0 footor more? 0 Yes Xo 

I T M A  does not normally revise NFTP maps solcly due lo i n s i ~ i f i c a n t  flow changes where changcs in IOO-year waLcr 
surface e l e v a ~ ~ o n  a r e  less Lhan 1.0 loot. 
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5. HISTORICAL FLOODING INFORMATION 

Is historical data available for the flooding murce? 0 Yes No 
Ifyes, provide the following: 

1- Location along flooding source: 

Maximum peak discharge: cfs , 
Second highest peak discharge: c h  

Source of information: 

6. GAGE RECORD INFORMAlION 
. 

Location of nearest gage Lo project site (aiong.flooding source or srmiiar watershed; speczfyyj 

ILIA 
Gaging Station. 
Drainage area a t  gage: m l" 
Number of years of data: 

7. OATA REVISION 
* 

Please use the following ubie to list ail the dam and/or parameters iliTected by this request and identiiy rhc:n :is 
new data (New) or as revising existing data (Revised). ( I f  necessary, arlacn u szparafe sheet.) 

Data Parameter New Revised Data Source 

, -- Ill A 0 0 

0 0 

I3 C 

C 

0 

Data source can be from a Federal, State, or local government agency, or from a privale source. Some Skate and 
local governments may have less strict data requirements than Federal agencies, in which case h e  hydrologic 
data may noL be accepted by FEMA unless it isdemonstrated that Lhe data give a better estimate of the flood 
discharge. 

Attach documenlation curroborating each d a b  source (i.e., terrified slakrnenr, report, Sibliogruuhicai reference lo 
a p u b l i s h d  document). In the case of a published document or a governmcnl report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS - 
@ Statistical Analysis of Gage Records (use Attachment A) 

Cl Regional Regression Equations (use Affachmenl B) 

% Precipitat~on/RunoffWodel fuse Alrachmenf C) - 
i Other (specrfy, affach backup compurafrons andsupporting data) 
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ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 1 
Gaging Station: h/A 

Anach analysis indoding plot of flood frequency curve. 
.,., . 

Gage 1.ocation (latitude and longitude): 

FIS: Kevised: 

1. Number of years of data ...... , . .  .. ... Systematic ......... 
Historical ......................................... 

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

3. Data adjustments ....................................... Yes NO 0 Yes No 

4. Number orhighoutliers ................................ 
................................. Lowoucliers 

.................................. Zero events 

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

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

8. Probability distribution used tiustify 

iflog-Penrson 111 was not used) . . . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . .  9. Transfer equations to ungaged sites ..... Yes Y o  

11 yes, specify method 

......................................................... 10. Expected probability* Yes So 

...................................... 11.Comparison ofresults with other analyses YES 0 NO 

If yes, describe comparison 

F E M A  does nol accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. 

If any data is not available, indicate by NIA. 

I 

.# 



ATTACHMENTII: REGlONALREGRESSlON EOUATIONS 

I I. Bibliographical Reference: 

Al A 

I 
-- - 

(Attach n copy of litbpage, table ofcon(e~s ,  and pertinent pages tncluding rquai~otu.) 

I 2. Gaged or ungaged stream: 

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

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

5. Urbanized conditions calculations . . 

FIS: Revised: 

q Yes NO a y e s  O N o  

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

- 
I Is the watershed conlrolled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes q No 

Comparison withother analyses ........................... q Yas q No 

If the answer to 5.7. or 8 is yes, explain methadology in Comments. 

I f d a b  is not availabie, indicate by NIA. 

O Y e s  O N 0  

Y e s  U N o  

-- 

Allach cornpublion and supporting maps, delineating the watershed boundary and dra~nagc drcv divi~lcs 
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ATTACHMENT C: PREOPITATION/RUNOFF MODEL 

FlS: Revised 
1. Method or  model used: ................................... h~ -1  

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

2. Source of rainfall depth: .................................. ~ ~ o A A  AtJas 7 .' 
3. Source of rainfall distribution: ............................ scs TYPE II: 
4. Rainfall duration: ....................................... 24 hours 
5. Areal adjustment to precipitation (B): ..................... t4\nlS HYDRD-QC 
6. Hydrograph development method: ........................ 5- Gvsph 
7. Loss rate method: ....................................... 6 r e n  - AMPT 

........................... Source of soils information: 
Source of land use information ........................ Town d W,ckcnb~,~ - 

8. Channel routing method: ................................ jdhlormd bath 
9. Reservoir routing ....................................... Yes No D y e s  No 

10. Baseflow considerations: ................................. q Yes q No O Y c s  $I No 

If yes, explain how baseflow was determined: 

I 1. Snowmelt considerations: .................................. Yes No a y e s  @ N o  

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No a y e s   NO 

Ifyes, explain how calibration was performed f ' . n m ~ u i  dlscharaes were c o m ~ a r e d  
w\th n\%HAR&& vs i\)RA\hlAGE AZFA r ur\/ec an A e n ~ e l o o r ~  

prapareA bu M& ~ \ n n A  Gnt rc l  Dlitrtd BIQ M a r l c a ~ a  ~ u + .  
. . 

13. Future land use cond~t~on:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . .  q Yes NO 
If yes, explain why 

NOTE: FEMA policy is to base floodingon existingcondiLions. 
If d a b  is not available, indicate by NIA. 

Attach precipitacion/runoff model, hydrologic model schematic, curve number calcularions, time o f  concentration 
calcularions, and supporting maps, delineating the watershed bounda~! and drainage area divides. 
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ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

Stream: - o f i o u  records 

I Select one location for Confidence Limits Evaluation (describe location): 

I - "- -- - 
Discharges for selected location: 

Exceedance Probability FIS 

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

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

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

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

Revised 

cfs 

cfs 

ccs 

cis 

1% (100-year) Flwd Conlidence Intervals 

9096 Coniidence Interval: 546 limit c fs 

95% limit cis 

50% Confidence Interval: 2596 limit cfs 

75% limit cis 

If Lhe value of lhe 100-year frequency flood in the 
FIS is beyond the 5@ coniidence interval but 
within the 90% contidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? C] Yes C] No 

An example of confidence limits analysis can be found in Appendix 9 ofBulle~in 17B. 

Attach Confidence Lirnin Analysis. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067-0148 ONLY 
RlVERlNE HYDRAULIC ANALYSIS FORM Erp~rer /uly 3 1 1994 

I'UHLIC HUKIIEN DISCLOSURE NOTICb: 

~ b l i c  reporting burdcn Tor Lhis form is estimaled Lo average 2.25 hours per response. The burden ostimnte includes the 
.me for reviewing instructions, searching existing data sources, gathering and maintaining thc nceded data, and 

compleling and reviewing the form. Send commenls regarding the accuracy of the burden estimale 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 Lhe Onice oTManagement and Budget, Papcnvork Reduction Project (3067- 
0148). Washinqton. DC 20503. .. 

;n~cr~aratticl Mar;coFa n+q Community Name: Utl h w n  of W l ~ k n b u r c ~  
4 

IJlooding Source: W a s h  h/ , T~.cr-t lebacl< ~h/a/dh 
ION fwn l  for each 17wdmk- roorcrJ . 

Project Namelldentiticr: W;ckeq b r rq  ADMS - FCD 99-77 
1. REACH TO BE REVISED 

1)owns~ream limit: 54q-#tio 0 ,  2 00 

Ups~renm limit: S&a:<do 2 .  /6? - 
2. EFFECTIVE FIS 

m Not studied 

( Cj  Studied by approximate methods I 
Ilownstream limit olstudy 

Upstream limit o l s ~ u d y  

@ Studied by delailed methods 

Downs'rcam limit of study Con f / ~ e n c e  w I'K h/G s s a  y a  m y &  n/ 'EC 

Upstream limit ofstudy ~ 4 a C r o r r  -2. /63 

3 Floodway delineated 

Downstream limit of Floodway 

Upstream limit of Floodway 

3. HYDRAUUC ANALYSIS 

Why ;s ihe hydraulic analysis diiferent from that used Lo develop the FIRM. (Check all l h u ~  ui>pIyi 

E Notstudied in PIS 

Improved hydrolosic datdanalysis. Explain: I 

Improved hydraulicanalysis. Explain: 

a Flood control structure. Explain: 

I - 
_: Other. Kxplain: 

I 
FEW. 5orm 81-89C. A U G  33 Riverme Hy~rauiicdnalynr Form Form .1 Page 1 or 6 



3. RlVERlNE HYDRAUUC ANALYSIS FORM 
Mcdels Submined 

I.'ull input and ou~puL listings along with files on diskclte (irauailable) for each ufLhe models listed below and 
summary or the source of input parameters used in the models must be provided. The summary must include a 
comolete description of any changes made from model lo model (e.g. duplicate effecfiue model lo corrected effectrue 
model). Only Lhe Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
insLrucLions Tor directions on when other models may be required. Only the 100-year flood profile is required for 
SPHAs with a %one A designation. For areas which do not have detailed floodiirg, a hydraulic modcl IS not 
required; however HFE's may no1 be added to the revised FIRM. 

Duplicate EffectiveModel Natural Floodway 

Copies of the hydraulic analysis used in the effective FIS. referred to as the 0 
ofTective models (lo-, 50-, 100-, and 500-year multr-profile runs and  the 
170oduray run) must be obtained and then reproducd on  he requestor'g 
equipment to produce the du~l ica te  effective model. This is requued to 
assure that Lhe effective model input data has been transierred correctly to 
:he requestor's equipment and to assure that  the revised data will be 
.ntegrated into the effective data to provide a continuous FIS model 
cpstream and downstream or the revised reach. 

Corrected Effective Model Natural 

The corrected effecLive model is the model that correck any errors that 
occur in ?he duolicdte effective model, adds any additional cross sections Lo 
:he duolieale effective model, or incorporates more de?aiicd Lopog;raphic 
informnLion Lhan LhaL used in the currently effective model. The cor+ecred 
effective modcl must reflect any man-made physical changes since rhe 
date of Lhe erreclive model. An error could be a technical error in the 
modcling proccdurcs, or any construction in the floodplain that occurred 
prior to the daLe of Lhe effective model but w s s  noL incorporr~ed intu the 
eiTectivc modcl. 

Natural 
Exisling or Prc-Projcct Conditions Model 

The duolicaLe cffcctivc or corrected model is modified Lo producc Lhc 
existine or orc-oroicc~ conditions model Lo reflec: any modificslions LhaL 
have occurred within Lhe floodplain since the date of the eaective model but 
prior to Lhe construction of the project for which the revision is being 
requested. If no modificalion has occurred since the dale of Lhe effective 
model, Lhcn Lhis model would be identical to the corrected cffccLive or 
duolicaLe elTecLive model. 

lievised or PosL-lJrojecL Conditions Model Natural 

The eristine or ore-oroiect conditions model (or duplicare erectiue or 
0 

corrected dffectiue modei. as appropriate) is revised to reilect revised or p s t -  
project conditions. This model must incorporaLe any physical change3 lo 
the floodplain since the effective modcl was produced as well as the effects 
o i  the projeci. When the request is for proposed project this model should 
reflect proposed conditions. 

Other: Please attach a sheet, describing all  other models or  Natural 
calcui;itiuns submilled. 

\ NCM Mock / (?r~),~oscd E F e t 4 i ~ e  h/ede/) 

Floodway 

Floodway 

Floodway 

r toodway 

Ed I 
Rivennc Hyanulic Analyrrs Form i o l m 4  Page 2 of 6 



4. MODEL PARAMETERS (from modelusrdtorevirc 700-yearwa&rsurface elevation1 

I 1 
I . Discharges: Upstream Limit Downstream Limit I 

I 500-year - - .................................... 
Attach diagram showing changes in 100-year discharge I 

2. Explain how ihc starting water surface elevations were determined S f c r r  { i n  9 wa4cr 
surfbce e l r  v a  Adas cfeCerm, l ;cd  b r  Ae s / o L  crwc rne+hcd. 

3. Give range of friction loss coefficients (Manning's "iVXhannc1 ........ 0.03 J 

Overbanks ...... 0 . 0 6  - 3-07 

I f  Friction loss eoelficienls are different anywhere along the revised reach from those used to develop Lhe FIRM. 
give loe~tlon. value used in the eifective FlS, and revised values and an explanarion as :o how thc revised values 
were determined. 

Location 

1 1)escribe how the cross secLion geometry data were delerminea ie.g .field survey. lopographic mup, lab?? from 
prautous rfudy) dnd list cross sections o ha^ werc added. 

D3ta p o . 0 4 ~  -For CC-' - S ~ C  C l o o s  ~ r c  Lased on ,aha Coqrorr ,ne  - 
1 . 

4 .  r -ric n g d r i s  l o r  t he  k p o q m p l ' ~ ;  r n ~ p s .  - ,  

Riverune Hydraulic Anrlyrt, Form 



4. MODEL PARAMETERS ( C ~ t . 4  

t i 

I 5. Explain how reach lengths for channel and overbanks were determined: I 
I A// reach lenskhs *ere s u n  $om Cloodp/a~~ 

I I 
5. RESULTS (fmm modelused to revise 100-year water surhce elevauons) 

1. Do the results indicate: 

a. Water surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  El yes  B No 
. . ............................................................ b. Supercr~trcal depth? Yes No 

. . c. Cr~tlcal  depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J l  yes  NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique situations Yes NO 

raOkms reporf s,fFached, 
that discusses the sltuallon and how it is prcscntcd on the 

profiles, tables, and maps. 

What is the mnximurn change in energy ~ a d i e n l  between cross-sections? ....... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specily loeation 

Whal is Lhe distance beLween Lhe cruss-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  

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

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

I*'loodway de~ermination 

a.WhaL is the maximum surcharge allowed by the communily orStaLe? . . .  , . 
. . . . . . . . . . . . . . . . . .  b. WhaL is the maximum surcharge Tor Lhe revised conditions? 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What is the maximum velocity? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speci~ylocalion 

t9p0/13 Bb 
/. 36J 
234 +?? 

Y 

/ .  407  
5 3 5  &? 

/ *  0 6  7 

I .  0 roo1 

0.8 foot 

0 . 6  79 
f 7 . C  ~ P S  

/ .  4 3 2  

Explain: 

d. Are there any negeative surcharge values a t  any cross-section Ycs @- No 

[ryes, Lhe floodway may need Lo widen., I f  i~ is not widened, please oxplain and indiczre the maximum ne:drive 
surcharge. 

L 
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Is the discharge value used to determine the floodway anywhere dXeren t  from that  used to determine the  

I na tura l  100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No 

I l l  Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  I 7. Do 100-year water surface elevations increase a t  any location? Yes No I 
I I ryes,  please attach a list of the locations where the increases occur, s a t e  whether or not the increases a r e  located 

on the requesror's property, and provide a n  explanation o l t h e  reason lor Lhe Increases. 1 

I Please a t tach a completed comparison table entitled: Water Surface Elevation Check (See page 6) I 
6. REVISED FIRMIFBFM A N D  FLOOD PROFILES 

I 
A. The  r e v ~ s e d  water surface elevalions tie into those computed by the effeclive FIS Model ( 10-, 50-, 100-, and 300- 

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

projec? a t  cross section within feet. 

( 13. 'The revised floodway clevaLions tic into Lhosecomputed by the eKective F1S model, dowstream of the project a t  I 
cross section within feel and upstream of the project a1 cross section 

within Icet. 

C. ALLiich profiles, a t  the same vertical and horizontal scale a s  the grofiles in the cffoctive FIS report, showing 
s t ream bed and profiles of all floods studied (without cncroachmentl. iZlso, label all cross sections, road crossings 
(including low chord and top-of-road data),  cuivcrts, tributaries, corporate limits, and study limits. lrchilnnei 
distance has changed, the stationing should be revised Tor all profile sheets. 

I I). Attach a Floodway D a h T a b l e  showing data  Tor each cross section listed in rhe published Floodway IIutaTable in 
Lhc l;lS rcport. 

I'r~~cccd 11, l l ivcr i~ie  /Coastal Mapping Furm 

Riverine Hydraulic Analysis Form Form 4 Paqe 5 of  6 



I. I - 100  yea, ( , ~ a l u ~ a l ) W a l e ~  Suafa'e Elevation 2-Encroaclsn~enl (floodway) Water Surla<r Elevalion 3-SurchargeValvc I 
Inthrde all cross setlions in the ntodelr between lie-in poinls. Any inlerpolaled values sl~ould be Indicated in parentheses. Page 6 of 6 

Sheet of 



PAGE 45 

FLODDYAY DATA, UASH Y: TURTLEBACK UASH 

PROFILE NO. 2 

- - - -*--  FLMDUAY ------- UATER SURFACE ELEVATION 
STATION UlOTH SECTION MEAN UITH UlTHCW DIFRRENCE 

AREA VELOCITY FLOMUAV FLOMUAY 



.FEDEUL EMEIIGENCY MANAGENIENT AGiNCY 

. . 
I ":~blic reporGng burden Tor this form is estimated to average 2 hours per response. The burden esLimak includes the 

z e  for revicwing instructions, searching existins d a b  sources, gathering and maintaining the needed data, and 
c3zipleting and reviewing the form. Send comments regarding the accurdcy of Lhc burden estimate and any s u g ~ e s t i o n ~  
ior reducing this burden, to: InrormaLion Collec!ions ManagemenL, Federd Emerzency Management Agency, 500 C 
Ct.-eeL, S.W., Washington. DC 20472; and Lo Lhe Office orManagemenband Hudge~, Paperwork Reduction Projec: (3067. 
0 !AS), Washington, DC 20503. . 
~ 3 m m o n i t y  Name: Un~ncor~orafed b'hvicopa County /?%'n of kl~ckenburs. - 

- 

F!oodinq Source: %s/; v:  T i e :  1/Jjsh 
P r ~ j e c t  Namc'ldentifier: LJlckenburc, ADM 5 FCD 89- 79 

. . Name of roadway, railroad, e~c.: P+c&on- Gpe k s  and Sarfq Fe f.;.::..'/r23;/ 

3. Location oibridge/culvert along flooding source (in terms 0is:ream distance or cross-scc:ion identifier): I 1  
I ~fai!,&~ O,200& c & C , b q  0820$f. 1 
/ 3. This revision reflees (cizec.h one o j thr  jollouing): I 
j New bridgdculverr not modeled in the F!S 
I 

1 15 Mod3ied 5ridge/cnlvert previousiy modeled in the F!S 

I 
New anaiysis oibridgdeaiven previously modeied in i i e  F!S 

i (Er?Lain wiry new a ~ i ~ s i s  was performed: 

2. SACXGZOUNO 

Proviae :he foilowmg iniorniaLion about the struc:ure: 
I .  Dimension. material. end shape !e.g. two 10 x 5 ieer reiniorced concrete box c~iverr :  :ken 30-Coot span 5rLd:n 

with ? rows o i  two 3- i o o ~  diameter circniar piers; 40-foot wide ogre shape spillway) E ,'? f sp bmd3c 
&,;ti$ fhrce w w s  of seen 1.7-Lof d o r r r i v  , / 

.) . E.~Liance geomeiry of c~iverUtype of bridge opening (e.? 10 " - 75 "wing walls wirh sauare iop edge, sloping 
j 7 m p e i + a ~ d u /  . embankments and ver'.ical aburmenu) n r n q  w, 'th 5 /0 , x  o r  

z:/ and 6 0 ~ 0 -  w of ' 8 / 1 ~  P i  4 

I I 

13. tiydrauiic mode! used dnalyze the strucrurc ( e . ~ . .  fIi..'C-2 wtlh soecuf olr*z+gr rourlnr. WS?HO. i lYX1  

I UEC- 2 LOI '+~  Spcc,b/  Brr&e~ R o u + I ~ ~  

1 ! I d i f i r e n ~  than hydrauiic analysis Tor the floodingsource,jus:iiy why the bydrauiicanaiysis uscc iar:ne 
flwdingsource could not analyze the struc?ure!sl. ( A l l a c n ~ c ~ s r ~ ~ r i o n l  

.Yore: I f  a n y  items d o  not apply  to submit ted  hydraulic  analysis. indicate by Y/A  
One  form pe r  newfrevised bridge/culverr 

-. 
- : M A  Form 8 1 - ~ ~ E . A u G  93 



3. ANALYSIS 

Sketch the downstream face ot the structure together with the road profile. Show, a1 a minimum,the maximum low 
chord elevation, invert elevation, minimum Lop of road elevation, and ineffective flow width. 

4 - 1 , or Eecs . 8.q' 

cvoss Sition+d.zof 
3nnguCulvcn Sorm Form 7 Paqe i a1 6 



3. AJd ALYSIS [Cont'd) 

Sketch the plan view of the slruclure(s) Show. a1 a minimum, Lhe skew angle, cross-section locations, dishnees 
bctween cross sec l i~ns ,  and length orstructure (s). 

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

Culvcrl lcngh or bridge width (h) /g, < ' 
Calculakd culvcr~bridge area (R 2) 

by the hydraulic model, ifapplicable // 77 f i Z  
'Potal culverthridge area (Rz) Z f f L  

Bridgc<ulren Form 



3. AHALYSK (Cont'd) 

vations ~ & v e  Which Flow is Effective for Overbanks I 
Right Overbank 

/ 
7 A O - ?  , 6 

/ 
2;54-, 6 

1 . 4  Overbank / 

Upstream face ($74 oroq,) z o r r . 6  
Z S . . ? A  3 6 / 

Downslrexm Face ' 7 0 . 2 0 3  I 1 

Minimum Too or Road Elevation 

Right Overbank 

- z z o > .  6 I 
Upstream lace 

Downstream face 

100-Year Elevations 

Upstream face 

Downstream race 

Pressure Flow Weir IJlow Total Flow Discharee 
7ount of flow 

Lhrough/over 
the s t ructure  Ls) (cfs) 

c maximum depth of 
flow over the roadwaylrailroad (R.) . . . .  

.................. air length (R.) 

TOO Widths 
Floodplain F l d w a y  

Ups:ream face 

Downstream face 

Too Widths 

Erective Flow 
Erective and 
lnelleciive Flow 

Upstream face 

Downstream lace 



l a s s  CoelIicients 

Entrance loss coellicienl - 
Manning's "n" value assigned lo the struclure(s) 0, 0 3 . r  

Friction loss coeflicient through structure (s) - 
Other loss coellicients (e.g., bend - 

manhole, etc.) 

Total loss coeficienl /, Boa 

Weir coelljcienl 3. 00 

Pier coeflicient / a  24' 

Conrraction losscoefficient 0 , 3  00 

Expansion loss coemcient 0, C O O  

1. A. Is there any indication from historical records Lhet sedimenl transport (including Fcour ond  drposuron) can 
............................. d e c t  ihe 100-year water surface elevalions? Yes 0 No 

B Based on the conditions (such as  geornorphology, uegefalioe couer a n d  deuelopmenf offhe wafershed a n d  sfream 
bed, a n d  bank conditions), is there a potential Tor debris end sediment transport (including scour a n d  
dcposilion) lo affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvert? ..................................................... Yes 0 No 

.. l f the  answer either 1A or 10 is yes: 
A. Whal is the estimaled sedimenL(heJ mattrial)  load? 

cfs (allach gradelion curve) 

Explain method used lo estimate lhc sediment transport and Lhc depth of scour andlor 

deposilion h'P- S c d , ' r n e ~ $  + r a n s P o r f  o o f  ~ 0 o 5 f l ' d e r c ~  
I 

In arra 1 y s , ~ ,  
/ 

B. Will sedimenlaccumulatc anywhcrc through Lhc b r i d g e ~ c u l v c r ~ ? ~  Yes 0 No 

Ifyes, explain the impact on the convcyancc capacily through rhe 

bridge/culverl? 

- 

4. SEDIMENT TRANSPORTCONSlOLRATlONS 

5.FL000WAY ANALYSIS 1 

1 

I Ihp la in  method orbridge encroachmcnL I 
! n d w a y  run) &$hod I of h - 1  dqc e n c r a o c h  m e n  4 /; hsccf where 

e ~ r m c h m r m f  ~hha'os Ore d e f , r ; e c / b y  SXAICL A .SY~I\/CR vr, G e  ET 

r e c o r d  K e f j r e c  A t e  c/e v a  h& , i f ~ a  , E L  REA) v;, i ~ 3  

L I 
8tidgeKulven Fotm Foam 7 Page 5 of 6 



Comments (explnm any u n w d  s~lualionr): 

Attach analysis. 

Form 7 Page 6 ot 6 
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THIS RUN EXECUTE0 18NOV92 14:42:47 
***.**********t******.***tt****..t 

HEC-2 UATER SURFACE PROFILES 

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

T1 WICKENBURG ADMS: MARICOPA COUNTY - CONTRACT 89-79 
72 BLACK & VEATCH PN 17676: COE 8 VAN LW JN 1197-02 
T3 WSH U: TURTLEBACK WASH (UASHU.0) 

J1 ICHECK IN0 NINV lDlR STRT METRIC HVlNS 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 18U CHNlM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTWT 

OT 2 5180 5180 
NC .045 .045 .035 .1 .3 

HASSAYAMPA RIVER FIS CROSS SECTION 49.42 (CBA 1988, NO DATUM CHANGE 
CONFLUENCE UITH MASH U - TURTLEBACK UASH, A UEST TRIBUTARY 
WON COINCIDENT UlTH 100-YEAR DISCHARGE IN HASSAYAMPA. 
THE METHUJ USED TO START THlS HEC-2, UATER SURFACE PROFILE 
ANALYSIS I S  THE SLOPE/AREA METHW. 

X1 49.42 27 1734.0 2675.0 
GR 2019.6 1000.0 2019.6 1022.9 2007.5 1052.7 2001.9 1137.0 2002.0 1152.0 
GR 2005.5 1172.8 2004.7 1187.5 1999.3 1219.4 1994.8 1570.8 1996.6 1685.5 
GR 1992.2 1712.6 1981.9 1734.0 1981.7 1756.4 1982.6 1824.6 1982.5 2026.8 
GR 1985.0 2055.4 1985.4 2213.5 1984.1 2277.0 1985.4 2322.0 1985.1 2479.5 
GR 1982.7 2512.2 1983.7 2675.0 1983.3 2764.6 2003.3 2806.0 2003.3 2821.5 
GR 1997.3 2872.9 2004.9 2888.1 

NC 0.060 0.060 0.035 .3 .5 
ET 9.1 

THE POINT Of INTERSECTION OF THE THALUEG UITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERUISE NOTED. 
DUE TO THE CONFIGURATION AND OTHER HYDROLOGIC CHARACTERISTICS 
OF THE UATERSHEO, THE PEAK DISCHARGE MAY DECREASE AT VARIOUS 
LOCATIONS ALONG THE UASH. 
OWNSTREAN SECTION OF ATCHISON-TOPEKA & SANTA FE RAILROAD BRIDGE. 

.ZOO 10 938.78 1065.58 400 10 1055.0 
X3 10 2003.6 2003.6 
GR 2003.6 919 2003.6 938 1998.5 938.78 1986.5 959.28 1986.5 1000 
GR 1986.5 1040.73 1998.5 1065.58 2005.6 1066.0 2003.8 1075.0 2004.0 1096.0 
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2 2480 2480 
9.1 

SEE CMMENT FOR SECTION 1.322 REGARDING DIVIDED FLW. 
1.271 13 993.0 1025.0 350 350 345 

2110.0 885 2109.0 909 2108.0 934 2104.0 950 2100.0 
2095.0 993 2094.2 1000 2094.2 1025 2094.0 1060 2095.0 
2100.0 1122 2120.0 1142 2128.0 1188 

9.1 965 
SEE W E N T  FOR SECTION 1.322 REGARDING DIVIDED FLW. 

1.298 12 975 1019 128 210 143 
2110.0 928 2109.0 936 2108.0 942 2104.0 962 2100.0 
2099.5 1000 2100.0 1019 2100.5 1045 2101.0 1092 2102.0 
2104.0 1135 2120.0 1162 

7.1 9.1 960 1045 960 
DURING THE 100-YEAR EVENT. DIVIDED FLW OCCURS AT SECTION 1.322 
DUE TO A NATURAL FEATURE. MORE SPECIFICALLY, 2685 CFS OF THE 
100.YEAR EVENT BYPASSES SECTIONS 1.271 AM0 1.298 AND WEIR FLCWS 
OVER A RIDGELINE ALONG SECTION 1.322. HENCE, ONLY 2085 CFS 
THRWGH SECTIONS 1.271 AND 1.298. SEE REPORT FOR DOCVnENTATION. 

1.322 31 987 1026 105 175 127 
2110.0 218 2108.0 222 2106.0 232 2104.0 325 2103.5 
2107.0 533 2107.0 543 2104.0 575 2102.0 607 2102.0 
2102.0 633.5 2104.0 650 2106.0 680 2108.0 690 2110.0 
2110.0 850 2109.0 900 2108.0 948 2104.0 968 2103.0 
2102.0 987 2100.5 1000 2100.5 1024 2102.0 1026 2103.0 
2104.0 1040 2108.0 1052 2110.0 1058 2112.0 1062 2116.0 
2120.0 1080 

2 4683 4683 
7.1 9.1 920 1092 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LlnrTs ARE BASED ON THE COMPUTED 

USEL AN0 THE TOWGRRPHI. 
1.365 20 950 1014 230 216 225 

2120.0 760 2116.0 770 2112.0 780 2108.0 789 2104.0 
2103.5 820 2103.2 830 2103.1 850 2103.3 902 2103.1 
2103.2 930 2103.2 950 2103.2 1000 2103.3 1014 2103.4 
2103.8 1073.2 2104.0 1078 2108.0 1092 2114.0 1098.5 2120.0 
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7.1 9.1 891 1013 
ET-DATA USED TO SET L I M I T S  OF EFFECTIVE FLOV AREA AT CURRENT 

SECTION: THEREFORE, F L ~ P L A I N  LIMITS ARE BASED ON THE COHPUTED 

USEL AND THE TOPOGRAPHY. 
36 936.9 1005.0 430 420 452 

470 2177.1 475.7 2174.3 481.4 2171.4 487.1 2168.6 492.9 
498.6 2162.9 504.3 2160 510 2159.5 539.5 2158.9 568.9 
598.4 2157.9 627.9 2157.3 657.3 2158 687.3 2160 71 2 

717 2168 722 2170.7 734.7 2173.2 759.9 2174.8 785.1 
810.5 2176 840 2172.8 863.2 2170 874.5 2166.7 886.7 

900 2162.5 930.8 2162.1 936.9 2160.9 961.5 2160 986.7 
1000. 2162.0 1005.0 2164 1010 2168 1016.3 2172 1022.5 

1028.8 

9.1 
END OF DETAILED STUDY 

32 992.4 
760 2198.2 

822.2 2189.6 
891.7 2183.1 
W2.t 2179.2 

1038 2183.2 
1070 2191.1 

1086.7 2200.0 
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SECNO OEPTH CUSEL CRIUS USELK LG HV HL OLOSS L-BANK ELEV 

0 OLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOU 

HASSAYAMPA RIVER F I S  CROSS SECTION 49.42 (CBA 1988, NO DATW CHANGE 
CONFLUENCE UITH WASH U - TURTLEBACK UASH, A WEST TRIBUTARY 
WON COINCIDENT UlTH 100-YEAR DISCHARGE I N  HASSAYAHPA. 
THE METHDD USED TO START THIS HEC-2, UATER SURFACE PROFILE 
ANALYSIS I S  THE SLOPElAREA RETHCQ. 

49.420 3.06 1984.76 1984.22 1990.02 1985.09 .33 .OO 
5180.0 24.9 4824.8 330.3 8.5 1022.3 115.2 .O 

. 0 0  2.93 4.72 2.87 . a 5  ,035 ,045 .a00 
.005604 0. 0. 0. 0 1 7  8 . 0 0  

IU DlSTRlBUTION FOR SECNO= 49.42 

STA= 1728. 1734. 2675. 2765. 2768. 

PER P= .5 93.1 6.3 .1 
AREA= 8.5 1022.3 113.0 2.2 

VEL= 2.9 4.7 2.9 1.9 
DEPTH= 1.4 1 .8 1.3 .7 

CCHV: .300 CEHV= .500 
'SECNO .200 

3301 HV CHANGED MORE THAN HVlNS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA; 2003.60 ELREA= 2003.60 

THE POINT OF INTERSECTION OF THE THALUEG UITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERUISE NOTED. 
DUE TO THE U)NF IGURATION AND OTHER HYDROLOGIC CHARACTERIST lCS 
OF THE UATERSHED, THE PEAK DISCHARGE ELAY DECREASE AT VARIWS 
LOCATIONS ALONG THE UASH. 
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DDUNSTREAR SECTION OF ATCHISON-TOPEKA & SANTA FE RAILROAD BRIDGE. 
.200 4.95 1991.45 1991.30 .OO 1993.51 2.06 7.56 .86 1998.50 

5180.0 .O 5180.0 .O .O 450.0 .O 17.9 8.1 1998.50 

.02 .OO 11.51 . 00 .OD0 .035 .OOO ' .OOO 1986.50 950.81 

.010245 400. 1055. 10. 2 14 0 .OO 100.18 1050.99 

FLOU DISTR1BUTIO)I FOR SECNO. .20 

STA= 951. 1066. 
PER Q= 100.0 
AREA= 450.0 
VEL= 11.5 

DEPTH- 4.5 

SPECIAL BRIDGE 

5227 DOYNSTREAR ELEV IS 1989.87 . NOT 1991.45 HYDRAULIC JUMP OCCURS DWHSTREAM ( I F  L W  FLOU CONTROLS) 

SB XK XKOR COFP RDLEN BUC &UP BAREA SS ELCHU ELCHD 
1.25 1.80 3.00 .OO 81.45 8.40 1115.20 2.00 1986.60 1986.00 

'1 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANCE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 1.55 

CLASS B LOU FLOU 

3420 BRIDGE U.S.= 1991.43 BRIDGE VELOCITY= 12.13 CALCULATED CHANNEL AREA= 399. 

EGPRS EGLUC H3 PUE 1 R PLOW BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

.OO 1994.36 . 00 0. 5180. 1115. 1177. 1998.70 2004.30 I 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2003.64 ELREA. 2003.60 

UPSTREAM SECTION OF ATCHISON-TOPEKA & SANTA FE RAILROAD BRIDGE. 
.204 6.40 1993.20 . 00 .OO 1994.36 1.15 .84 .OO 1998.50 

5180.0 .O 5180.0 .O .O 601.0 .O 18.1 8.1 1998.50 

.03 -00 8.62 .OO .OOO .035 .OD0 .OOO 1986.80 948.06 
.004251 19. 19. 19. 0 0 0 .DO 106.27 1054.33 



SECNO DEPTH CUSEL CRlUS USELK EG 
a PLOB PCH QROB ALOE ACH 

TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

FLW DISTRIBUTION FOR SECNW -20 

STA= 948. 1066. 
PER 9- 100.0 
AREA. 601.0 
VEL* 8.6 

DEPTH' 5.7 

3301 HV CHANGED MORE THAN WINS 

PAGE 10 

HV rlL OLOSS L-BANK ELEV 
AROB VOL TUA R-BANK ELEV 
XNR UTN ELMIN SSTA 
ICONT CORAR TOPUID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

. U 4  9.47 1997.47 1997.47 .OO 1999.39 1.92 .60 .38 1989.70 
5180.0 1049.9 2169.7 1960.4 184.6 137.9 333.9 19.6 8.5 1989.30 

.03 5.69 15.74 5.87 .060 .035 .060 .OOO 1988.00 931.86 
.007829 135. 106. 90. 0 14 0 .OO 170.41 1102.27 

JU DISTRIBUTION FWI SECNO= .22 

STA= 932. 969. 978. 985. 991. 1007. 1010. 1018. 1030. 1041. 1053. 1065. 1086. 
PER a= 4.7 4.0 4.7 6.8 11.9 4.2 8.3 8.1 6.0 4.3 3.1 3.2 
AREA= 66.7 37.9 35.4 44.6 137.9 25.8 55.8 61.8 51.9 43.0 35.7 45.4 
VEL= 3.7 5.5 6.8 7.9 15.7 8.5 7.7 6.7 5.9 5.2 4.5 3.7 

DEPTH= 1.8 4.1 5.6 7.1 8.7 7.8 6.7 5.4 4.5 3.7 3.0 2.2 

STA= 1086. 1102. 
PER 0= .6 
AREA- 14.5 
VEL; 2.2 

DEPTH= .9 

CCHV= .100CEHV= .300 
*SECNO .318 
7185 MlNlHUn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.318 7.01 2008.01 2008.01 .OO 2009.95 1 .93 3.77 .01 2001.50 

5180.0 435.5 3567.8 1176.7 95.0 271.1 298.4 27.1 10.5 2001.50 

.04 4.58 13.16 3.94 .070 .035 .070 .OOO 2001.00 960.26 
.007494 440. 496. 510. 0 19 0 .DO 185.21 1145.47 
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SECNO DEPTH CUSEL CRIVS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VRDB XNL XNCH XNR VTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

FLW DISTRIBUTIMI FOR SECNO= .32 

STA= 960. 987. 990. 1030. 1038. 1049. 1073. 1106. 1140. 1145. 
PER P= 6.1 2.3 68.9 6.0 5.3 3.9 3.2 4.1 .2 
AREAS 74.9 20.2 271.1 50.7 52.1 59.6 59.2 71.2 5.5 
VEL- 4.2 6.0 13.2 6.1 5.3 3.4 2.8 3.0 1.8 

DEPTHS 2.8 6.1 6.8 6.1 5.0 2.4 1.8 2.1 1 .O 

'SECNO .411 

3301 HV CHANGED MORE THAN HVINS 

7185 MlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

.411 8.33 2017.33 2017.33 .OO 2020.24 2.91 4.18 .29 2009.50 
5180.0 968.1 2981.5 1230.4 135.7 174.6 189.2 33.5 12.0 2009.60 

.05 7.14 17.07 6.50 .070 .035 .070 ,000 2009.00 965.31 
.010041 492. 189. 470. 0 11 0 .OO 91.35 1056.67 

JV DISTRIBUTION FOR SECNO= .41 

STA= 965. 971. 975. 980. 991. 1013. 1023. 1032. 1041. 1050. 1057. 

PER P= .4 1.7 3.7 13.0 57.6 11.5 6.7 3.9 1.5 .2 
AREA= 7.5 17.9 28.4 81.9 174.6 75.2 50.6 37.2 21.0 5.1 
MI.= 2.6 4.9 6.7 8.2 17.1 7.9 6.8 5.4 3.7 1.7 

DEPTH* 1.4 3.9 6.2 7.6 8.0 7.2 5.9 4.1 2.3 .7 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRAT10 = 1.88 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

FLW DISTRIBUTION FOR SECN- .46 

STAS 837. 875. 893. 910. 945. 962. 980. 990. 1022. 1048. 1078. 1102. 1120. 
PER 0= 4.4 3.4 3.1 5.8 3.0 4.0 3.3 25.2 5.9 5.7 13.8 10.0 
AREA= 99.7 64.6 61.1 118.7 60.7 71.6 51.9 181.6 106.4 109.5 771.4 125.1 
E L =  2.3 2.7 2.6 2.6 2.6 2.9 3.3 7.2 2.9 2.7 4.2 4.2 

DEPTH= 2.6 3.7 3.5 3.4 3.5 4.1 5.0 5.7 4.1 3.7 7.1 7.0 

STA= 1120. 1138. 1149. 1160. 
PER Q= 8.0 3.4 1.0 
AREA. lW.9 54.8 23.9 
VEL= 3.8 3.3 2.1 

DEPTH= 6.1 4.9 2.2 

3301 HV CHANGED MORE THAN HVlNS 

7185 HIHIMUM SPECIFIC ENERGY 
'0 CRITICAL DEPTH ASSUMED 

.485 5.65 2023.15 2023.15 .OO 2024.31 1.16 .67 .25 2018.00 
5212.0 1742.8 2067.9 1401.3 478.6 161.9 307.8 42.9 14.3 2018.00 

.07 3.64 12.78 4.55 .070 .035 .070 .OOO 2017.50 759.48 
.009575 142. 148. 132. 0 19 0 .OO 372.20 1131.68 

FLW DISTRIBUTION FOR SECN- .49 CUSEL. 2023.15 

STA= 759. 798. 834. 890. 926. 944. 962. 981. 990. %OZQ. 1039. 1057. 1075. 
PER P= 3.5 4.5 3.9 4.4 3.1 3.9 5.6 4.5 39.7 9.4 6.3 4.9 
AREA; 60.9 71.8 78.5 70.4 43.4 49.7 62.1 41.8 161.9 85.9 65.8 57.2 

VEL= 3.0 3.3 2.6 3.2 3.7 4.1 4.7 5.6 12.8 5.7 5.0 4.5 
DEPTH= 1.6 2.0 1.4 1.9 2.4 2.7 3.4 4.5 5.4 4.5 3.7 3.2 

STA= 1075. 1093. 1132. 
PER P= 3.5 2.8 
AREA. 47.0 51.9 
VEL= 3.9 2.8 

DEPTH- 2.6 1.3 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
4 PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TDPUID ENDST 

'SECNO .506 
7185 MINIMUU SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.SO6 6.11 2025.11 2025.11 .OO 2026.25 1.14 1.20 .OO 2019.50 
5212.0 2199.5 1172.8 1839.7 504.5 76.0 315.4 45.2 15.2 2019.50 

.08 4.36 15.44 5.83 .070 .035 .070 .OOO 2019.W 758.33 
.012610 110. 110. 110. 0 8 0 .OO 341.85 1100.18 

FLW DISTRIBUTION FOR SECNO= .51 CVSEL= 2025.11 

STAC 758. 799. 835. 872. 908. 944. 961. 980. 992. 1005. 1015. 1033. 1051. 
PER P= 3.1 4.5 5.2 4.5 4.7 3.9 8.0 8.3 22.5 7.1 10.4 8.1 
AREA= 54.0 66.4 72.4 65.9 67.1 44.9 72.6 61.3 76.0 52.1 83.0 70.5 
VEL= 2.9 3.5 3.8 3.5 3.7 4.5 5.7 7.1 15.0 7.1 6.5 6.0 

DEPTH= 1.3 1.8 2.0 1.8 1.9 2.6 3.8 5.1 5.8 5.2 4.5 4.0 

STA= 1051. 1069. 108B. 1100. 
PER 0- 6.3 3.2 .3 
AREA= 60.7 40.9 8.3 
VEL= 5.4 4.0 1.8 

DEPTH= 3.4 2.2 .7 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlMUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.581 7.55 2033.55 2033.55 .OO 2035.23 1.68 4.22 .16 2026.50 
5212.0 2476.1 2052.2 663.7 520.9 133.4 119.8 52.8 17.7 2026.00 

.09 4.75 15.38 5.70 .070 .035 .070 .OOO 2026.00 831.90 
. O m 4  397. 397. 397. 0 11 0 .OO 204.80 1036.70 

FLW DISTRIBUTION FOR SECNO= .58 

STA= 832. 8TI. 898. 919. 940. 960. 975. 990. 1008. 1011. 1018. 1033. 1037. 
PER P= 8.4 5.7 1.4 4.4 5.8 6.9 12.0 39.4 3.3 4.9 4.7 .2 
AREA. 112.6 67.2 57.7 57.4 67.6 66.0 92.2 133.4 23.6 39.5 52.9 3.8 
VEL= 3.9 4.4 4.0 4.0 4.5 5.4 6.8 15.4 7.4 6.5 4.6 2.1 

DEPTH= 2.5 3.2 2.7 2.8 3.3 4.4 6.1 7.4 7.1 5.9 3.5 1 .O 



SECNO DEPTH CUSEL CRIUS USELK EG 
0 PLOB PCH PROB ALOE ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLO8R ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TUA R-BANK ELEV 
XNR UTN ELMIN SSTA 
ICONT CORAR TOPUID ENOST 

'SECNO .679 

3301 HV CHANGED MORE THAN HVlNS 

FLW DISTRIBUTION FOR SECNO= .68 
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STA- 853. 892. 912. 936. 957. 977. 989. 1008. 1024. 1048. 1072. 1096. 1136. 
PER P= 12.2 8.2 7.7 6.3 7.6 5.3 23.0 8.3 9.2 6.4 3.9 1.8 
AREA= 106.5 68.0 69.9 58.2 65.0 42.6 81.5 62.4 78.0 62.4 46.8 33.7 
VEL= 6.0 6.3 5.7 5.6 6.1 6.5 14.7 7.0 6.2 5.3 4.4 2.9 

DEPTH= 2.7 3.4 2.9 2.9 3.2 3.6 4.2 3.9 3.3 2.6 E.0 .8 

*SECNO .774 
15 MINIMUM SPEClFlC ENERGY 
20 CRITICAL DEPTH ASSUMED 

.774 6.42 2047.92 2047.92 .OO 2049.56 1 .& 6.77 .14 2042.20 
5212.0 1008.0 2150.1 2053.9 176.7 146.6 395.6 68.9 n . 0  2042.30 

.12 5.71 14.67 5.19 .070 .035 ,070 .000 2041.50 929.75 
.010757 490. 501. 510. 0 11 0 .UO 210.55 1140.29 

FLDU DISTRIBUTlMl FOR SECNO= .77 CUSEL= 2047.92 

STA= 930. 968. 979. 1003. 1010. 1031. 1052. 1073. 1093. 1136. 1140. 
PER a= 11.3 8.1 41.3 5.4 13.9 8.3 5.1 3.6 3.1 .O 
AREA= 114.4 62.3 146.6 39.8 109.6 80.2 59.4 48.6 57.0 .9 

VEL= 5.1 6.7 14.7 7.1 6.6 5.4 4.4 3.9 2.8 .8 
DEPTH. 3.0 5.4 6.1 5.8 5.2 3.8 2.9 2.4 1.3 .2 

'SECNO .824 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.824 7.36 2054.36 2054.36 .OO 2056.43 2.07 2.92 .13 2048.50 
5244.0 242.9 1758.2 3242.9 36.7 100.6 472.8 72.5 23.9 2048.40 

.13 6.63 17.47 6.86 .070 .035 .070 .OOO 2047.00 980.77 
.013802 260. 263. 220. 0 8 0 .OO 130.06 1110.83 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL DLOSS L-BANK ELEV 
0 OLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

FLW DISTRIBUTION FOR SECN* .82 

STA= 981. 989. 1004. 1019. 1030. 1002. 1054. 1066. 1078. 1090. 1102. 1111. 

PER Q= 4.6 33.5 8.8 5.4 7.8 8.5 7.4 7.3 8.5 6.9 1.2 
AREA= 36.7 100.6 68.2 44.4 57.8 60.8 56.0 55.4 60.8 54.0 15.6 

VEL= 6.6 17.5 6.7 6.4 7.1 7.4 7.0 6.9 7.3 6.7 4.0 
DEPTH= 4.5 6.7 4.5 4.1 4.8 5.1 4.7 4.6 5.1 4.5 1.8 

'SECW .871 
7185 M I N l W M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.871 5.53 2058.03 2058.03 .OO 2059.85 1.82 3.38 .03 2052.60 
5244.0 2943.7 1917.1 383.3 461.3 121.2 61.3 75.9 24.7 2052.80 

.13 6.38 15.82 6.25 .070 ,035 .070 .OOO 2052.50 862.37 
.Dl4542 265. 248. 205. 0 19 0 .OO 168.46 1030.83 

FLW DISTRIBUTION FOR SECNO= .87 CWSEL= 2058.03 

= 862. 888. 905. 923. 940. 958. 971. 988. 990. 1013. 1023. 1031. 
ER P= 3.8 4.7 6.2 7.8 10.0 8.6 13.0 2.0 36.6 6.0 1.3 
AREA= 47.7 48.7 57.5 66.2 77.1 61.4 89.2 13.5 121.2 45.3 16.0 
E L =  4.1 5.1 5.7 6.2 6.8 7.3 7.7 7.9 15.8 7.0 4.2 

DEPTH; 1.9 2.8 3.3 3.8 4.3 4.8 5.2 5.4 5.4 4.5 1.9 

3301 HV CHANGED MORE THAN HViNS 

FLGU DISTRIBUTION FOR SECNO= .97 CUSEL= 2065.54 

STA= 971. 980. 1007. 1033. 1054. 1076. 1097. 1118. 1141. 1163. 1185. 1203. 
PER Q= 1.3 35.0 8.1 5.7 6.6 7.6 8.4 8.5 8.2 8.4 2.1 
AREA= 17.7 132.8 82.0 61.4 68.1 73.0 77.3 80.1 77.3 78.7 30.3 

VEL= 4.0 13.8 5.2 4.9 5.1 5.4 5.7 5.6 5.6 5.6 3.7 
DEPTH= 2.0 4.9 3.2 2.9 3.1 3.4 3.6 3.5 3.5 3.5 1.7 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

0 PLOB PCH PRO0 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CORAR TDPWID ENDST 

'SECNO 1.067 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.067 4.67 2075.67 2075.67 .OO 2077.53 1.86 6.40 .16 2071.00 
5244.0 557.2 2988.5 1698.3 92.3 219.4 301.1 91.6 29.1 2071.00 

.16 6.04 13.62 5.64 .070 .035 .070 .OOO 2071.00 867.96 
.013193 545. 535. 445. 0 15 0 .OO 164.50 1032.46 

FLW DISTRIBUTION FOR SECNO= 1.07 CUSEL- 2075.67 

BTA= 868. 886. 893. 940. 947. 960. 972. 982. 993. 1000. 1017. 1032. 
PER P= 6.4 4.2 57.0 4.0 5.2 4.4 3.8 4.1 3.5 6.2 1.1 
AREA= 58.8 33.5 219.4 32.3 46.3 42.4 35.4 37.0 29.8 59.1 18.8 
VEL= 5.7 6.6 13.6 6.6 5.9 5.5 5.6 5.8 6.1 5.5 3.2 

DEPTH- 3.4 4.5 4.7 4.4 3.8 3.4 3.5 3.7 4.0 3.4 1.2 

;CNO 1.150 
7185 HINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHED 

SECTION UPSTREAM OF A SUBAREA WASH INTERSECTION POINT. 
1.150 4.29 2082.79 2082.79 .OO 2084.59 1.81 5.72 .O1 2078.60 

4770.0 467.5 2954.0 1348.5 88.3 227.6 236.6 97.3 30.6 2078.50 
.18 5.29 12.98 5.70 .om .035 .070 .OOO 2078.50 966.59 

.013431 450. 437. 410. 0 11 0 .W 152.52 1119.11 

FLW DISTRIBUTION FOR SECNO= 1.15 

STA= 967. 992. 998. 1051. 1063. 1073. 1084. 1094. 1104. 1114. 1119. 
PER P= 6.6 3.2 61.9 6.6 5.0 4.5 4.0 3.6 3.2 1.3 

AREA= 63.6 24.7 227.6 50.2 39.3 37.1 34.6 32.2 30.2 13.2 

VEL= 4.9 6.2 13.0 6.3 6.1 5.8 5.5 5.3 5.1 4.5 
DEPTH= 2.5 1.0 4.3 4.1 3.9 3.6 3.4 3.2 3.0 2.5 

*SECNO 1.206 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHED 



SECNO DEPTH CUSEL CRlUS USELK EG 
P PLOB QCH PROB ALOB ACH 
TIME VL08 VCH VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
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HV I(L O L ~ S  L-BANK ELEV 

AROB VOL TUA R-BANK ELEV 

XNR UTN ELMIN SSTA 
ICMIT CORAR TOPUID ENDST 

FLOW OISTRIBUTION FOR SECNO= 1.21 CUSEL- 2088.00 

STA= 953. 971. 977. 1002. 1018. 1030. 10C2. 1054. 1066. 1077. 1089. 1101. 1122. 
PER a= 5.1 3.9 36.1 9.2 6.1 5.7 5.5 5.9 6.0 5.7 3.9 4.3 

AREA= 45.9 26.7 117.8 65.8 45.6 43.8 43.2 45.0 44.2 43.6 34.8 47.0 

VEL* 5.3 7.0 14.6 6.7 6.3 6.2 6.1 6.3 6.5 6.2 5.4 4.4 

DEPTH= 2.5 4.4 4.7 4.1 3.8 3.6 3.6 3.7 3.9 3.7 3.0 2.2 

STA= 1122. 1144. 
PER Q= 2.4 
AREA= 32.5 

VEL= 3.6 
DEPTH= 1.5 

.CNO 1.271 
7185 MINIMUM SPEClFlC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

SEE COPWENT FOR SECTION 1.322 REGARDING DIVIDED FLW. 
1.271 3.24 2097.24 2097.24 .OQ 2098.60 1.36 5.70 .OZ 2095.00 

2480.0 44.4 1151.9 1283.7 14.0 94.4 216.9 104.6 32.9 2094.20 
-19 3.17 12.20 5.92 -070 .035 .a70 .OOO 2094.00 980.47 

.019563 350. 345. 350. 0 14 0 .DO 126.06 1106.53 

FLW DISTRIBUTION FOR SECNOI 1.27 

STA= 980. 993. 1025. 1060. 1094. 1107. 

PER 0s 1.8 46.4 28.2 21.8 1.8 
AREAS 14.0 94.4 109.8 93.1 14.0 
VEL= 3.2 12.2 6.4 5.8 3.2 

DEPTHS 1.1 2.9 3.1 2.7 1.1 

*SECNO 1.298 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlTlCAL DEPTH ASSUMED 



SEE CMlMENT FOR SECTION 1.322 REGARDING DIVIDED FLOW. 

1.298 3.53 2103.03 2103.03 .OO 2104.22 1.19 2.71 .02 2100.00 
2480.0 46.0 1535.4 898.6 14.9 144.2 216.0 106.1 33.5 2100.00 

.20 3.09 10.64 4.16 .070 .035 .070 .OOO 2099.50 965.16 
.012909 128. 143. 210. 0 8 0 .OO 158.67 1123.83 

F L W  DISTRIBUTION FOR SECNO= 1.30 

STAG 965. 975. 1019. 1045. 1092. 1112. 1124. 
PER a= 1.9 61.9 13.9 18.0 3.9 .4 

AREA= 14.9 144.2 72.2 0 7 .  30.6 6.1 
VEL= 3.1 10.6 4.8 4.2 3.2 1.5 

DEPTH= 1.5 3.3 2.8 2.3 1.5 .5 

3301 HV CHANGED HORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS;. 960.0 1045.0 TYPE- 1 TARGET= 85.000 
DURING THE 100-YEAR EVENT, DIVIDED F L W  OCCURS AT SECTION 1.322 
DUE TO A NATURAL FEATURE. HORE SPECIFICALLY, 2685 CFS OF THE 

100-YEAR EVENT BYPASSES SECTIONS 1.271 AND 1.298 AND WEIR FLOWS 

OVER A RIDGELINE ALONG SECTION 1.322. HENCE, ONLY 2085 CFS 
THROUGH SECTIONS 1.271 AND 1.298. SEE REPORT FOR DOCUMENTATION. 

1.322 5.09 2105.59 2105.59 .OO 2107.39 1.80 1.47 .I8 2102.00 
2480.0 200.2 2151.5 128.3 55.1 187.3 37.1 107.2 33.9 2102.00 

.20 3.64 11.48 3.46 .070 .OX5 .070 .OOO 2100.50 964.01 
.009209 105. 127. 175. 0 11 0 .OO 84.73 1044.77 

F L W  DISTRIBUTION FOR SECNO= 1.32 

STA= 960. 968. 978. 987. 1026. 1030. 1040. 1045. 
PER Q= .4 2.8 4.8 86.8 2.1 2.8 .3 

AREA= 6.3 20.9 27.8 187.3 12.4 20.9 3.8 
VEL= 1.7 3.3 4.3 11.5 4.2 3.3 1.7 

DEPTH= .8 2.1 3.1 4.8 3.1 2.1 .8 

3301 HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CUSEL CRlYS USELK EG HV HL DLOSS L-BANK ELEV 

(I PLOB PCH PRO0 ALOE ACH AROR VOL TUA R-BANK ELEV 

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

3302 WARNING: CONVEYANCE CHANCE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.50 

3470 ENCROACHM£NT STATIONS= 920.0 1092.0 TYPE= 1 TARGET= 172.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLCCQPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

1.365 4.98 2108.08 2106.68 .DO 2108.90 .82 1.40 .10 2103.20 
4683.0 609.7 2744.2 1329.0 146.8 311.2 324.4 109.9 34.6 2103.30 

.21 4.15 8.82 4.10 .070 .035 .070 .000 2103.10 920.00 
.005237 230. 225. 216. 2 19 0 .OO 172.00 1092.00 

FLOU DISTRIBUTION FWI SECNO= 1.37 

STA' 920. 925. 930. 950. 1014. 1056. 1073. 1078. 1092. 
PER P I  1.5 2.3 9.2 58.6 18.4 6.8 1.7 1.5 
AREA- 24.8 24.6 97.5 311.2 198.8 76.5 20.0 29.0 
VEL= 2.8 4.4 4.4 8.8 4.3 4.2 4.0 2.4 

JEPTH= 5.0 4.9 4.9 4.9 4.7 4.5 4.2 2.1 

'SECNO 1.409 

3301 HV CHANCED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC EMERCY 
3720 CRITICAL DEPTH ASSWED 

1.409 5.99 2112.99 2112.99 .OO 2114.80 1.81 2.01 .30 2107.40 
4683.0 804.8 1219.9 2658.3 110.1 69.4 385.2 113.5 35.4 2107.40 

.22 7.31 17.57 6.90 .070 .035 .070 .OOO 2107.00 964.03 
.016544 234. 231. 234. 0 11 0 .OO 147.43 1111.46 

FLOW OISTRlBUTlON FOR SECqO= 1.41 



SECNO DEPTH WSEL CRlUS USELK Eli HV HL OLOSS L-BANK ELEV 

0 OLOB OCH OR00 ALOE ACH AROB VOL TUA R-BANK ELEV 

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

STA= 964. 978. 990. 992. 1004. 1014. 1026. 1038. 1050. 1062. 1072. 1082. 1103. 

PER PI 4.8 10.3 2.0 26.0 9.2 9.5 8.9 8.2 7.5 5.2 3.9 4.1 
AREAS 38.6 60.4 11.1 69.4 52.4 57.4 55.0 52.6 49.6 37.6 31.5 42.7 
VEL= 5.9 8.0 8.5 17.6 8.2 7.8 7.5 7.3 7.0 6.5 5.8 4.5 

DEPTH= 2.8 5.0 5.5 5.8 5.2 4.8 4.6 4.4 4.1 3.7 3.1 2.1 

STA* 1103. 1111. 
PER O= .3 
AREA= 6.4 

VEL= 2.3 
DEPTH= .7 

*SECNO 1.432 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHED 

1.432 4.88 2115.88 2115.88 .OO 2117.76 1.87 2.21 .02 2111.10 
4683.0 1986.9 1032.8 1663.3 249.8 57.5 208.2 114.9 35.8 2111.10 

.22 7.95 17.96 7.99 .070 .035 .070 .OOO 2111.00 981.44 
.021901 152. 124. 90. 0 15 0 .OO 135.26 1116.70 

FLOW DISTRIBUTION FOR SECNO- 1.43 

STA= 981. 1000. 1008. 1016. 1 0 4  1031. 1039. 1047. 1069. 1061. 1071. 1079. 1087. 
PER 0. 4.5 5.2 5.5 5.9 6.1 6.6 6.9 1.8 22.1 8.7 6.5 6.1 
AREA. 37.4 31.1 31.8 33.4 34.2 35.8 36.5 9.6 57.5 46.5 35.9 34.3 
VEL= 5.6 7.8 8.0 8.2 8.4 8.6 8.8 8.9 18.0 8.8 8.5 8.3 

DEPTH= 2.0 3.9 4.1 4.2 4.4 4.5 4.7 4.8 4.8 4.7 4.5 4.3 

STA= 1087. 1095. 1103. 1115. 1117. 
PER 0; 5.7 5.4 3.1 .D 
AREA= 33.1 31.9 26.2 .4 

VEL= 8.1 7.9 5.6 1.2 
DEPTH; 4.1 4.0 2.2 .2 

3301 HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CUSEL CRlUS USELK EC HV HL OLOSS L-BANK ELEV 
a PLOB PCH OROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

FLOU DISTRIBUTION FOR SEENO= 1.50 

STA= 915. 937. 958. 979. 987. 1007. 1022. 1043. 1064. 1085. 1106. 1111. 

PER a= 1.0 5.0 10.4 5.0 32.7 10.3 13.1 10.4 7.8 4.1 .2 
AREA= 20.4 54.2 84.1 34.9 109.6 72.0 97.6 83.6 70.4 48.3 4.0 

VEL= 2.3 4.3 5.8 6.7 14.0 6.7 6.3 5.8 5.2 4.0 1.9 

DEPTH= .9 2.6 4.0 4.9 5.3 5.0 4.5 4.0 3.4 2.3 .8 

'SECNO 1.593 
1.593 3.51 2128.51 2128.30 .OO 2129.46 .95 6.75 .04 2125.50 

4683.0 293.7 1495.3 2894.0 69.5 128.0 557.9 127.2 39.8 2125.50 
.25 4.22 11.68 5.19 .om .035 .070 .a00 2125.00 952.34 

.015677 515. 520. 480. 3 14 0 .OO 299.35 1251.69 

FLOU DISTRlBUTlCU FOR SECNO; 1.59 CUSEL= 2128.51 

STA= 952. 592. 1031. 1047. 1070. 1093. 1117. 1140. 1164. 1184. 1205. 1245. 1252. 

PER 6.3 31.9 5.1 6.8 7.3 8.4 9.6 9.8 6.4 4.3 4.1 .1 
4REA= 69.5 128.0 44.4 62.1 65.0 70.6 76.8 78.4 56.6 44.8 56.2 2.8 
VEL- 4.2 11.7 5.4 5.1 5.2 5.6 5.9 5.9 5.3 4.5 3.4 1.5 

DEPTH* 1.8 3.3 2.9 2.7 2.8 3.0 3.3 3.3 2.8 2.2 1 .I .4 

"SECNO 1.682 

3301 HV CHANGED UORE THAN HVlNS 

7185 MlNlMUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.682 6.03 2138.03 2138.03 .OO 2139.71 1 .68 6.68 .22 2132.50 
4589.0 2736.5 1629.4 223.1 458.8 105.0 41.5 134.5 42.2 2132.70 

.27 5.96 15.51 5.37 .070 .035 .070 .OOO 2132.00 851.33 
.a13017 495. 470. 440. 0 14 0 .DO 165.18 1016.51 

FLOU DISTRIBUTION FOR SECNO= 1.68 

A 851. 878. 859. 919. 939. 959. 980. 984. 1002. 1012. 1017. 

PER a= 3.1 5.7 8.0 10.3 12.8 16.1 3.7 35.5 4.6 .2 

AREA- 41.3 55.5 67.6 78.8 90.0 103.2 22.5 105.0 36.9 4.6 

VEL= 3.4 4.7 5.4 6.0 6.5 7.2 7.5 15.5 5.7 2.4 

DEPTH= 1.5 2.7 3.3 3.9 4.4 5.1 5.5 5.8 3.7 1 .O 



SECNO DEPTH CUSEL CRlUS USELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  

HV HL OLOSS L-BANK ELEV 
AROB VOL TUA R-BANK ELEV 
XNR UTN ELMIN SSTA 

ICONT C ~ R  TOPUID ENOST 

'SECNO 1.776 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.776 3.78 2146.78 2146.78 .OO 2148.13 1.34 7.49 .03 2143.50 
4589.0 361.9 1690.1 2537.0 71.1 126.5 436.3 141.4 44.4 2143.50 

.28 5.09 13.35 5.81 .070 .035 .070 .OOO 2143.00 945.29 
.018382 460. 496. 510. 0 14 0 .OO 226.89 1172.18 

STA= 945. 980. 1016. 1041, 1062. 1084. 1107. 1127. 1148. 1168. 1172. 
PER Q= 7.9 36.8 9.4 4.6 4.9 7.8 9.3 10.2 8.6 .5 
AREA= 71.1 126.5 73.9 44.2 47.4 62.9 67.0 71.1 64.0 5.8 
VEL= 5.1 13.4 5.8 4.8 4.8 5.7 6.4 6.6 6.2 3.6 

DEPTH= 2.1 3.5 2.9 2.1 2.1 2.8 3.3 3.5 3.1 1.4 

*SECNO 1 .@Mi 
7185 MINIMUM SPECIFIC ENERGY 

0 CRITICAL DEPTH ASSUME0 
1.868 4.82 2155.82 2155.82 .OO 2157.21 1.40 6.99 .02 2152.00 

4459.0 1008.5 2607.0 843.4 224.0 220.1 199.4 148.7 47.1 2152.00 
.30 4.50 11.84 4.23 .070 ,035 .070 .OOO 2151.00 895.30 

.011090 490. 486. 510. 0 11 0 .OO 234.99 1130.29 

FLW DISTRIBUTION FOR SECNO; 1.87 CUSEL. 2155.82 

STA= 895. 934. 950. 966. 982. 987. 1038. 1049. 1065. 1082. 1114. 1130. 

PER Q= 3.5 4.4 5.6 6.7 2.4 58.5 4.7 5.6 4.2 4.2 .3 
AREA= 51.0 44.5 51.4 57.0 20.0 220.1 39.4 51.9 43.4 56.4 8.2 
VEL= 3.1 4.4 4.9 5.2 5.4 11.8 5.3 4.8 4.3 3.3 1.4 

DEPTH= 1.3 2.8 3.2 3.6 3.8 4.3 3.6 3.2 2.7 1.7 .5 

'SECNO 1.954 

3301 HV CHANGED MORE THAN HVlNS 

PACE 22 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLIMED 
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SECNO DEPTH CVSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P  LOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELUlU SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICMIT ~ORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 891.0 1013.0 TYPE= 1 TARGET= 122.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLODDPLASN LlUSTS ARE BASED ON THE COMWTED 
USEL AND THE TOPOGRAPHY. 

1.954 8.38 2165.68 2165.68 .OO 2167.72 2.04 4.62 .19 2162.10 
4459.0 392.7 4011.1 55.2 102.4 333.5 15.6 154.3 48.9 2162.00 

.31 3.84 12.03 3.53 .070 .035 .070 .OOO 2157.30 891.73 
.On9727 430. 452. 420. 0 17 0 .OO 120.92 1012.64 

FLOU DISTRIBUTION FOR SECNO- 1.95 

STA= 892. 900. 931. 937. 1005. 1010, 1013. 
PER Q= -3 6.3 2.2 90.0 1.2 .1 
AREA= 6.9 74.8 20.6 333.5 13.4 2.2 
E L =  1.8 3.8 4.7 12.0 3.8 1.7 

DEPTH= .8 2.4 3.4 4.9 2.7 .8 

3301 HV CHANCED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.029 4.34 2171.34 2171.34 .OO 2172.87 1.52 4.14 .05 2167.80 
4412.0 71.5 3276.3 1064.2 17.1 291.8 252.4 158.9 50.3 2167.80 

.32 4.19 11.23 4.22 .070 .035 .070 .OOO 2167.00 984.98 

.011276 386. 396. 400. 0 11 0 -00 189.55 1174.54 

FLDU DlSTRlBUTlON FOR SECNOl 2.03 

STA= 985. 987. 990. 993. 1067. 1079. 1100. 1120. 1143. 1165. 1175. 
PER a= .1 .5 1.0 74.3 4.9 6.6 4.8 4.8 2.9 .2 
AREA= 2.0 6.5 8.6 291.8 42.4 62.0 50.6 52.7 39.2 5.5 

VEL= 1.7 3.7 5.1 11.2 5.1 4.7 4.1 4.0 3.3 1 .5 
DEPTH= .8 2.5 3.4 3.9 3.4 3.0 2.5 2.3 1.7 .6 

*SECNO 2.070 
7185 MINIMUM SPECIFIC ENERGY 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C~RAR TOPUID ENDST 

3720 CRlTlCAL DEPTH ASSUMED 
2.070 5.87 2176.87 2176.87 .OO 2178.44 1.57 2.54 .01 2171.40 

4412.0 293.0 1845.8 2273.2 49.1 129.2 445.8 162.0 51.3 2171.40 
.33 5.97 14.28 5.10 .070 ,035 .070 .DO0 2171.00 975.13 

.011207 200. 212. 250. 0 11 0 .OO 188.04 1163.17 

FLW OlSTRlBUTlON FOR SECNO= 2.07 

STAS 975. 977. 980. 987. 1010. 1025. 1048. 1070. 1093. 1115. 1138. 1160. 1163. 
PER P= .1 .9 5.7 41.8 11.8 13.6 9.8 7.0 4.8 3.0 1.5 .O 
AREA= 2.3 9.5 37.2 129.2 77.5 99.4 81.4 66.8 53.3 39.8 26.3 1.4 

VEL= 1.9 4.1 6.7 14.3 6.7 6.0 5.3 4.6 4.0 3.3 2.5 1.3 
DEPTH= 1.1 3.5 5.2 5.7 5.2 4.4 3.6 3.0 2.4 1.8 1.2 .4 

'SECNO 2.163 
7185 UlNINLlM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

END OF DETAILED STUDY 
2.163 6.05 2185.05 2185.05 .OO 2186.62 1.57 5.37 .OO 2179.40 

4412.0 1684.5 1775.8 951.7 336.3 122.3 169.7 168.9 53.4 2179.40 
.34 5.01 14.52 5.61 .070 .035 .Om .OOO 2179.00 866.89 

.011115 470. 689. 478. 0 8 0 .OO 195.04 1061.92 

FLOU DlSTRlBUTlON FOR SECNO= 2.16 

STA= 867. 912. 933. 953. 974. 992. 1013. 1038. 1053. 1062. 
PER 0- 3.4 4.0 6.1 10.3 14.2 40.2 16.7 4.2 .7 
AREA= 54.5 46.3 59.4 81.8 94.2 122.3 116.8 41.4 11.4 

VEL= 2.8 3.8 4.5 5.6 6.7 14.5 6.3 4.4 2.7 
DEPTH= 1.2 2.2 2.9 3.9 5.1 5.8 4.7 2.8 1.3 



FLWDUAY DETERMINATION 
12 

7 3  WASH U: TURTLEMCK WASH 

J1 ICHECK I N 9  N lNV  I D l R  STRT METRIC HVlNS I 

J Z U P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBU  CHNIM ITRACE 
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SECNO DEPTH CUSEL CRlWS USELK EG 
0 PLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= . I00 CEHV= .300 
'SECNO 49.420 

3265 DIVIDED FLDU 

HV HL OLOSS L-BANK ELEV 
AROB M L  TUA R-BANK ELEV 
XNR UTN ELMlN SSTA 

ICONT CORAR TOPUID ENDST 

HASSAYAMPA RIVER F I S  CROSS SECTION 49.42 (CBA 1988, NO DATUM CHANGE 
CONFLUENCE WITH UASH U - TURTLEBACK UASH, A WEST TRIBUTARY 
NON COINCIDENT UITH 100-YEAR DISCHARGE I N  HASSAYAMPA. 
THE METHOD USED TO START THIS HEC-2, WATER SURFACE PROFILE 
ANALYSIS I S  THE SLOPElAREA METHOD. 

49.420 3.06 1984.76 1984.22 1990.02 1985.09 .33 .OO 
5180.0 24.9 4820.8 330.3 8.5 1022.3 115.2 .O 

.OO 2.93 4.72 2.87 .045 .035 .045 .OOO 
.005604 0. 0. 0. 0 1 7  8 .OO 

3301 HV CHAMGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 951.0 1051.0 TYPE. 1 TARGET- 100.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. 2003.60 ELREAL 2003.60 

THE POINT OF INTERSECTION OF THE THALUEG UITH A CROSS SECTION 
CORRESPONDS TO STATION 1000.00 OF THE CROSS SECTION, 
UNLESS OTHERUISE NOTED. 
DUE TO THE CONFIGURATION AND OTHER HYDROLOGlC CHARACTERISTICS 
OF THE UATERSHED, THE PEAK DISCHARGE MAY DECREASE AT VARIOUS 
LOCATIONS ALONG THE UASH. 
DWISTREAM SECTION OF ATCHISON-TOPEKA & SANTA FE RAILROAD BRIDGE. 

,200 4.95 1W1.45 1991.30 1991.45 1993.51 2.06 7.56 .86 100000.00 

5180.0 .O 5180.0 .O .O 449.8 .O 17.9 8.1 100000.00 
.02 .OO 11.52 .OO .OOO .035 .OOO .OOO 1986.50 951.00 

.010247 400. 1055. 10. 2 1 4  0 .OO 99.99 1050.99 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLDSS L-BANK ELEV 
0 OLDB OCH OR06 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLDB VCH VRO8 XNL XNCH XNR WN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT CORAR TOPUID ENDST 

SPECIAL BRIDGE 

5227 DDUNSTREAM ELEV I S  1989.87 , NOT 1991.45 HYDRAULIC JUMP OCCURS DOWNSTREAM ( IF  LOW FLOW CONTROLS) 

SB XK XKOR COFO RDLEN BUC BUP BAREA SS ELCHU ELCHD 
1.25 1.80 3.00 .OO 81.45 8.60 1115.20 2.00 1986.60 1986.00 

'SECND .204 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATlO = 1.55 

CLASS B LOU FLOW 

3420 BRIDGE U.S.= 1991.43 BRIDGE VELDCITY= 12.13 CALCULATED CHANNEL AREA= 399. 

PRS EGLUC H3 WEIR OLW BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

.OO 1994.36 .oo 0. 5180. 1115. iin. 1998.70 2004.30 o 

3470 ENCROACHMENT STATIONS= 948.0 1055.0 TYPE= 1 TARGET= 107.000 

3495 OVERBANK AREA ASSUMED WON-EFFECT1 YE, ELLEA= 2003.60 ELREA. 2003.60 

UPSTREAM SECTION OF ATCHISON-TOPEKA & SANTA FE RAILROAD BRIDGE. 
.204 6.40 1993.20 .OO 1993.20 1994.36 1.15 .% .DO 100000.00 

5180.0 .O 5180.0 .O .O 601.0 .O 18.1 8.1 100000.00 
.03 . 00 8.62 .OO .DO0 .035 ,000 .OOO 1986.80 948.06 

.OD4251 19. 19. 19. 0 0 0 .OO 106.27 1054.33 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 931.0 1103.0 TYPE= 1 TARGET= 172.000 

.Z4 9.49 1997.19 1997.49 1997.47 1999.39 1.90 .60 .37 1989.70 
5180.0 1051.1 2166.7 1962.2 185.3 138.1 335.0 19.6 8.5 1989.30 

.03 5.67 15.69 5.86 .060 .035 .060 .OW 1988.00 931.76 

.007772 135. 106. 90. 0 14 0 .OO 170.61 1102.37 



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

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

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT ~ O R A R  TOPUID ENDST 

CCHV= .100CEHV= .300 
*SECNO .318 
7185 MlNlWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 960.0 1146.0 TYPE= 1 TARGET. 186.000 
.318 7.02 2008.02 2008.02 2008.01 2009.95 1.93 3.75 .O1 2001 .50 

5180.0 435.7 3566.3 1178.0 95.2 271.3 298.9 27.1 10.5 2001.50 
.D4 4.58 13.14 3.94 .070 .035 .070 .OOO 2001.00 960.24 

.no7469 140. 496. 510. 0 19 0 .OO 185.24 1145.48 

3301 HV CHANGED MORE THAN HVINS 

718s MlNuwn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

'0 ENCROACHMENT STATIONS= 965.0 1057.0 TYPE= 1 TARGET= 92.000 
.411 8.35 2017.35 2017.35 2017.33 2020.24 2.89 4.16 .29 2009.50 

5180.0 968.5 2979.2 1232.2 136.2 175.1 190.1 33.5 1 . 0  2009.60 
.05 7.11 17.02 6.48 .070 .035 .070 .OOO 2009.00 965.27 

.009942 492. 489. 470. 0 11 0 .OO 91.50 1056.77 

3301 HV CHANGED MORE THAN HVINS 

3302 UARNING: CONVEYANCE CHANCE WTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.87 

3470 ENCROACHMENT STATIONS= 837.0 1161.0 TYPE= 1 TARGET= 324.000 
.457 7.39 2021.39 2019.25 2021.39 2021.72 .33 1.22 .26 2016.00 

5212.0 1406.7 1312.8 2492.5 527.6 181.5 700.3 39.2 13.2 2016.00 
.07 2.67 7.23 3.56 .070 .035 .070 .OOO 2014.00 837.15 

.002873 300. 242. 230. 3 14 0 .OO 322.90 1160.05 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q PLOB PCH PRO0 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VRQB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR lTRlAL IOC ICONT CORAR TOPUID ENDST 

3301 HV CHANGED #ORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720, CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 759.0 1132.0 TYPE= 1 TARGET= 373.000 
.485 5.65 2023.15 2023.15 2023.15 2024.31 1.16 .67 .25 2018.00 

5212.0 1743.1 2067.5 1401.3 478.8 161.9 307.9 42.9 14.3 2018.00 
.07 3.64 12.77 4.55 ,070 .035 ,070 .OOO 2017.50 759.47 

.009567 142. 148. 132. 0 19 0 .OO 372.21 1131.68 

'SECNO .SO6 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRlT ICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 758.0 1101.0 TYPE; 1 TARGET= 343.000 
.SO6 6.11 2025.11 2025.11 2025.11 2026.25 1.14 1.20 .00 2019.50 

5212.0 2200.7 1172.0 1839.3 505.2 76.0 315.7 45.3 15.2 2019.50 
.08 4.36 15.42 5.83 .070 .035 .070 ,000 2019.00 758.32 

.012572 110. 110. 110. 0 8 0 .OO 341.89 1100.21 

'SECNO .581 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 831.0 1037.0 TYPE= 1 TARGET; 206.000 
.581 7.55 2033.55 2033.55 2033.55 2035.23 1.68 4.22 .16 2026.50 

5212.0 2476.3 2052.0 683.7 521.0 133.4 119.9 52.9 17.7 2026.00 
.09 4.75 15.38 5.70 .a70 .035 .070 .WO 2026.00 831.W 

.0090W 397. 397. 397. 0 11 0 .OO 204.80 1036.70 

'SECNO .679 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 940.0 1136.0 TYPE= 1 TARGET' 196.000 



PAGE 30 

SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a QLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

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

'SECNO -774 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 929.0 1141.0 TYPE= 1 TARGET. 212.000 
.774 6.39 2047.89 2047.89 2047.92 2049.56 1.67 6.71 .O1 2042.20 

5212.0 1007.2 2157.7 2047.1 175.0 145.8 391.1 68.3 22.1 2042.30 
-12 5.75 14.80 5.23 .070 .035 .070 .OOO 2041.50 929.92 

.011032 490. 501. 510. 0 11 0 .OO 210.02 1139.94 

*SECNO .824 
7185 nlwxnuu SPECIFIC ENERGY 

'0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 980.0 1111.0 TYPE= 1 TARGET= 131.000 
.824 7.37 2054.37 2054.37 2054.36 2056.43 2.07 2.96 .12 2048.50 

5244.0 242.9 1757.8 3243.2 36.7 100.7 473.1 71.8 23.0 2048.40 
.13 6.62 17.46 6.86 .070 .035 .070 .OW 2047.00 980.77 

.013T18 260. 263. 220. 0 8 0 .OO 130.06 1110.83 

'SECNO .871 
7185 MlNlMlJM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 862.0 1031.0 TYPE= 1 TARGET= 169.000 

.871 5.54 2058.04 2058.04 2058.03 2059.85 1.82 3.37 .03 2052.60 
5244.0 2943.9 1916.8 383.3 461.5 121.2 61.3 75.2 23.8 2052.80 

.13 6.38 15.82 6.25 .070 .035 .om .OOO 2052.50 862.37 
.014523 265. 248. 205. 0 19 0 .OO 168.47 1030.84 

"SECNO .966 

3470 ENCROACHMENT STATIONS. 971.0 1204.0 TYPE= 1 TARGET= 233.000 
.966 5.84 2065.34 2065.19 2065.34 2066.66 1.32 6.75 .05 2041.40 

5244.0 70.5 1833.6 3339.8 17.7 132.8 627.7 83.3 26.1 2061.20 

.15 3.99 13.81 5.32 ,070 .035 .070 .OOO 2059.50 971.00 

.012839 478. 504. 500. 2 8 0 .OO 232.28 1203.28 



SECNO DEPTH CUSEL CRlUS USELK EG 
o  LOB PCH OROB ALOE ACH 

TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TUA R-BANK ELEV 

XNR UYN ELMIN SSTA 

ICONT CORAR TOPUID ENDST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERCY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 867.0 1033.0 TYPE= 1 TARGET= 166.000 
1.067 4.67 2075.67 2075.67 2075.67 2077.53 1.86 6.40 .16 2071.00 

5244.0 557.3 2987.9 1698.8 92.4 219.6 301.4 90.9 28.2 2071.00 
. I6  6.03 13.61 5.64 ,070 .035 .070 .OOO 2071.00 867.96 

.013149 545. 535. 445. 0 15 0 .OO 164.53 1032.49 

'SECNO 1.150 
7185 MINIMUM SPECIFIC ENERCY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 966.0 1120.0 TYPE= 1 TARGET- 154.000 
SECTION UPSTREAM OF A SUBAREA WASH INTERSECTION POINT. 

1.150 4.29 2082.79 2082.79 2082.79 2084.59 1.81 5.71 .01 2078.60 
4770.0 467.4 2954.1 1348.4 88.3 227.5 236.6 96.6 29.8 2078.50 

. I7  5.29 12.98 5.70 .om .035 .070 .OOO 2078.50 966.60 
.013439 450. 437. 410. 0 11 0 .OO 152.52 1119.11 

'SECNO 1.206 
7185 MlNlMUM SPECIFIC ENERCY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 952.0 1145.0 TYPE= 1 TARGET= 193.000 
1.206 4.90 2088.00 2088.00 2M18.00 2089.54 1.54 3.80 .03 2083.40 

4770.0 433.3 1724.0 2612.7 72.6 117.9 445.5 100.1 30.8 2083.60 

.18 5.97 14.63 5.86 .070 .035 ,070 .OOO 2083.10 952.90 
.015026 275. 298. 230. 0 8 ? .OO 191.59 1144.50 

*SECNO 1.271 
7185  MINI^ SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 980.0 1107.0 TYPE= 1 TARGET= 127.000 
SEE COMMENT FOR SECTION 1.322 REGARDING DIVIDED FLW. 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 GLOB OCH WIOB ALOE ACH ARB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUlD ENDST 

*SECNO 1.298 
7185 nlNlnun SPECIFIC E N E R ~  

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 965.0 1124.0 TYPE= 1 TARGET= 159.000 
SEE COMMENT FOR SECTION 1.322 REGARDING DIVIDED FLOU. 

1.298 3.54 2103.04 2103.04 2103.03 2104.22 1.18 2.67 .02 2100.00 
2480.0 46.1 1533.9 899.9 15.0 144.7 217.1 105.4 32.7 2100.00 

.20 3.07 10.60 4.15 .070 .035 .070 .DO0 2099.50 965.12 
.012748 128. 143. 210. 0 8 0 .OO 158.82 1123.95 

,1 HV CHANGED MORE THAN HVlNS 

7185 WINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS: 960.0 1045.0 TYPE= 1 TARGET= 85.000 
DURING THE 190-YEAR EVENT, DIVIDED FLOU OCCURS AT SECTION 1.322 
DUE TO A NATURAL FEATURE. MORE SPECIFICALLY. 2685 CFS OF THE 
100-YEAR EVENT BYPASSES SECTIONS 1.271 AND 1.298 AN0 VEIR FLOUS 
OVER A RIDGELINE ALONG SECTlON 1.322. HENCE, ONLY 2085 CFS 
THRWGH SECTIONS 1.271 AND 1.298. SEE REPORT FM( DOCUMENTATION. 

1.322 5.09 2105.59 2105.59 2105.59 2107.39 1.81 1.46 .19 2102.00 
2480.0 200.0 2151.8 128.2 55.0 187.2 37.0 106.5 33.1 2102.00 

.20 3.64 11.49 3.46 .070 .035 .070 .OD0 2100.50 960.06 
.009232 105. 127. 175. 0 11 0 .OO 84.71 1044.76 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a PLOB PCH PROQ ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPUID ENDST 

3302 VARYING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO 5 2.51 

3470 ENCROACHMENT STATIONS= 920.0 1092.0 TYPE= 1 TARGET; 172.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN L ln ITs ARE BASED ON THE COMPUTED 

USE1 AN0 THE TOPOGRAPHY. 
1.365 4.98 2108.08 2106.68 2108.08 2108.90 .82 1.40 .10 2103.20 

4683.0 609.7 2744.2 1329.1 146.9 311.3 324.5 109.2 33.7 2103.30 
.21 4.15 8.82 4.10 .070 .035 .070 .OD0 2103.10 920.00 

.005233 230. 225. 216. 2 19 0 .OO 172.00 1092.00 

'SECNO 1.409 

3301 HV CHANGEO MORE THAN HVlNS 

7185 MlNlRUM SPECIFIC ENERGY 
'0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 964.0 1112.0 TYPE= 1 TARGET= 148.000 
1.409 5.99 2112.99 2112.99 2112.99 2114.80 1 .81 2.01 .30 2107.40 

4683.0 804.8 1219.6 2658.6 110.2 69.5 385.5 112.8 34.6 2107.40 
.22 7.31 17.56 6.90 .070 .035 .om .OD0 2107.00 964.02 

.016516 234. 234. 234. 0 11 0 .OO 147.44 1111.47 

'SECNO 1.432 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 981.0 1117.0 TYPE= 1 TARGET= 136.000 
1.432 4.89 2115.89 2115.89 2115.88 2117.76 1.87 2.21 .02 2111.10 

4683.0 1987.0 1032.7 1663.3 250.0 57.5 208.3 114.3 35.0 2111.10 
.22 7.95 17.95 7.98 .070 .035 .070 .OOO 2111.00 981.43 

.021862 152. 124. 90. 0 15 0 .OO 135.28 1116.71 

'SECNO 1.495 

3301 HV CHANGEO MORE THAN HVlNS 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PRO6 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XN L XNCH XNR UTN ELUIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT ~ R A R  TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 915.0 1112.0 TYPE- 1 TARGET= 197.000 
1.495 5.37 2121.37 2121.09 2121.37 2122.68 1.32 4.87 .06 2116.20 

4683.0 998.9 1532.0 2152.1 193.5 109.5 375.6 118.5 36.1 2116.20 
.23 5.16 13.99 5.73 .om .035 .070 .OOO 2116.00 915.31 

.011848 258. 334. 334. 3 8 0 .DO 196.15 1111.45 

'SECNO 1.593 

3470 ENCROACHMENT STATIONS= 952.0 1252.0 TYPE= 1 TARGET= 300.000 
1.593 3.51 2128.51 2128.30 2128.51 2129.47 .95 6.75 .04 2125.50 

4683.0 293.7 1495.2 2894.1 69.6 128.1 558.1 126.6 38.9 2125.50 
.25 4.22 11.67 5.19 .070 .035 .070 .WO 2125.00 952.34 

.015659 515. 520. 480. 3 14 0 .OO 299.36 1251.69 

'SECNO 1.682 

91 HV CHANGED MORE THAN HVINS 

7185 UINlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 851.0 1017.0 TYPE= 1 TARGET= 166.000 

1.682 6.03 2138.03 2138.03 2138.03 2139.71 1.68 6.67 .22 2132.50 
4589.0 2736.8 1629.1 223.1 459.1 105.1 41.5 133.9 41.4 2132.70 

.27 5.96 15.51 5.37 .070 .035 .070 .OOO 2132.00 851.32 
.013000 495. 470. 440. 0 14 0 .OO 165.19 1016.52 

'SECNO 1.776 
7185 HINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 945.0 1173.0 TYPE= 1 TARGET= 228.000 
1.776 3.79 Z146.79 2146.79 2146.78 2148.13 1.34 7.49 .03 2143.50 

4589.0 361.9 1690.0 2537.1 71.1 126.6 436.4 140.8 43.4 2143.50 
.28 5.09 13.35 5.81 .070 .035 .070 .OOO 2143.00 945.29 

,018373 460. 496. 510. 0 14 0 .00 226.89 1172.18 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
9 QLOB QCH PROB ALOB ACH AROB VOL TUA R-BAMK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLWE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'SECNO 1.868 
7185 nlNlwn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 894.0 1131.0 TYPE= 1 TARGET= 237.000 
1.868 4.82 2155.82 2155.82 2155.82 2157.21 1.39 6.98 .02 2152.00 

4459.0 1008.9 2606.3 843.8 224.3 220.3 199.6 148.1 46.2 2152.00 
.30 4.50 11.83 4.23 .070 .035 .070 .OOO 2151.00 895.27 

.011059 490. 486. 510. 0 11 0 .OO 235.04 1130.30 

"SECNO 1.954 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 891.0 1013.0 TYPE= 1 TARGET= 122.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLGU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE CDMPUTEO 
USEL AND THE TOPOGRAPHY. 

1.954 8.38 2165.68 2165.68 2165.68 2167.72 2.04 4.61 .19 2162.10 
4459.0 392.8 4010.9 55.2 102.4 333.6 15.6 153.6 48.0 2162.00 

.31 3.84 12.02 3.53 .070 .035 .070 .OOO 2157.30 891.72 
.On9720 430. 452. 420. 0 17 0 .OO 120.92 1012.65 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1175.0 TYPE= 1 TARGET- 191.000 
2.029 4.35 2171.35 2171.35 2171.34 2172.87 1.52 4.13 .05 2167.80 

4412.0 71.6 3275.1 1065.3 17.1 292.2 253.1 158.2 49.4 2167.80 
.32 4.19 11.21 4.21 .070 .035 .070 .OOO 2167.00 984.97 

.011213 386. 396. 400. 0 11 0 .00 189.61 1174.58 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEY 
D OLOB 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 c~RAR TOPUID ENDST 

*SECNO 2.070 
7185 nlulnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUME0 

3470 ENCROACHMENT STATIONS= 975.0 1164.0 TYPE= 1 TARGET- 189.000 
2.070 5.87 2176.87 2176.87 2176.87 2178.44 1.57 2.53 .02 2171.40 

4412.0 293.0 1845.7 2273.3 49.1 129.2 445.9 161.4 50.5 2171.40 
.33 5.97 14.28 5.10 .070 .035 .070 .OOO 2171.00 975.13 

.011201 200. 212. 250. 0 11 0 .OO 188.04 1163.17 

*SECNO 2.163 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 866.0 1062.0 TYPE= 1 TARGET. 196.000 
END OF OETAXLEO STUDY 

2.163 6.05 2185.05 2185.05 2185.05 2186.62 1.57 5.35 .OO 2179.40 
4412.0 1685.3 1l74.8 951.8 336.8 122.3 169.9 168.3 52.5 2179.40 

.34 5.00 14.51 5.60 .070 .035 .070 .OOO 2179.00 866.84 
.011075 470. 489. 478. 0 8 0 .OO 195.09 1061.93 
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**t.*t*tn****t.*t*.*t*t***ctn****tt* 

HEC-2 WATER SURFACE PROFILES 

THIS RUN EXECUTED 18NOV92 14:42:56 

V e r s i o n  4.6.2; May 1991  
............................... 

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

UASH U: TURTLEBACK UASH 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELHlN 4 CUSEL CRlUS EG 10"KS VCH AREA .01K 



CUSEL VCH AREA .01K SECNO XLCH ELTRD ELLC 
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SECNO 

1.864 
1.868 

1.954 
1.954 

2.029 
2.029 

2.070 
2.070 

2.163 
2.163 

XLCH 

486.00 
486.00 

452.00 
452.00 

396.00 
396.00 

212.00 
212.00 

489.00 
489.00 

ELTRD 

. 00 

.oo 

. 00 

.oo 

.00 

.oo 

.M 

.oo 

.oo 

.oo 

ELLC 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

. 00 

.oo 

.oo 

CUSEL 

2155.82 
2155.82 

2165.68 
2165.68 

2171.34 
2171.35 

2176.87 
2176.87 

2185.05 
2185.05 

CRIUS 

2155.82 
2155.82 

2165.64 
2165.68 

2171.34 
2171.35 

2176.87 
2176.87 

2185.05 
2185.05 

VCH 

11.84 
11.83 

12.03 
12.02 

11.23 
11.21 

14.28 
11.28 

14.52 
14.51 

AREA .OlK 

643.48 423.42 
644.17 424.02 

451.54 452.12 
451.65 452.29 

561.30 415.49 
562.41 416.66 

624.10 416.76 
624.24 416.88 

628.24 418.49 
629.10 419.23 



H U: TURTLEBACK UASH 

SUMMARY PRINTCUT TABLE 150 

SECNO 0 CUSEL D I F U S P  DIFWSX DIFKUS TOPUID XLCH 



SECNO 

1.150 
1.150 

1.206 
1.206 

1.271 
1.271 

1.298 
1.298 

1.322 
1.322 

1.365 
1.365 

1.409 
1.409 

1.432 
1.432 

1.495 
1.495 

1.593 
1.593 

1.682 
1.682 

1.776 
1.776 

1.868 
1.868 

1.954 
1.954 

2.029 
2.029 

2.070 
2.070 

2.163 
2.163 

CUSEL 

2082.79 
2082.79 

2088.00 
2088.00 

2097.24 
2097.25 

2103.03 
2103.04 

2105.59 
2105.59 

2108.08 
2108.08 

2112.99 
2112.99 

2115.88 
2115.89 

2121.37 
2121.37 

2128.51 
2128.51 

2138.03 
2138.03 

2146.78 
2146.79 

2155.82 
2155.82 

2165.68 
2165.68 

2171.34 
2171.35 

2176.87 
2176.87 

2185.05 
2185.05 

D I FUSP 

.oo 

.on 

. 00 

. 00 

.oo 

.O1 

.oo 

.01 

.oo 

.oo 

.DO 

.oo 

. 00 

.oo 

. 00 

. 00 

.oo 

.oo 

.oo 

.oo 

.OD 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

. 00 

.oo 

.01 

.oo 

.oo 

.oo 

.oo 

DIFUSX OIFKUS XLCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 

PAGE 4 2  

CAUTION SECNO= .204 PROFILE= 1 HYDRAULIC JUMP D.S. 

YARNING SECNO= .204 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= .204 PROFILE= 2 HYDRAULIC JUMP D.S. 

UARNING SECNO= .204 PROFILE- 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO' 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO' 
CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNOZ 

' N I N t  SECNOs 

.2NING SECNO' 

CAUTION SECNOz 

CAUTION SECNOs 

CAUTION SECNO; 

CAUTION SECNOE 

CAUTION SECNOZ 

CAUTION SECNOs 

CAUTION SECNOZ 

CAUTION SECNO= 

CAUTION SECNOS 

CAUTION SECNOt 

CAUTION SECNOS 

CAUTION SECUOs 

CAUTION SECNOS 

CAUTION SECNOS 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNOE 

CAUTION SECNO= 

,TION SECNOr 

CAUTION SECNO= 

CAUTION SECNOS 

CAUTION SECNO= 

.224 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.224 PROFILE= 1 MlNlMUM SPECIFIC ENERGY 

.224 PROFILE. 2 CRITICAL DEPTH ASSUMED 

.224 PROFILE= 2 MINIHUM S P E C I F I C  ENERGY 

.318 PROFILE. 1 CRITICAL DEPTH ASSUMED 

. 3 1 8  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.318 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

.318 PROFILE= E MINIMUM SPECIFIC ENERGY 

. & I 1  PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 

. I 1 1  PROFILE- 1 MINIMUM SPECIFIC ENERGY 

.I11 PROFILE. 2 C R I T I C A L  DEPTH ASSUMED 

.411 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

.457 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

. 4 5 7  PROFILE' 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

.485 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.485 PROFILES 1 MINIMUM SPECIFIC ENERGY 

.485 PROFILE- 2 C R I T I C A L  DEPTH ASSUMED 

.485 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

.506 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.SO6 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.SO6 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.506 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.581 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.581 PROFILE= 1 MlYlMUM S P E C I F I C  ENERGY 

.581 PROFILE= 2 C R I T I C A L  DEPTH ASSWED 

.581 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

.679 PROFILE= 2 C R I T I C A L  DEPTH ASSUMEO 

.679 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

.774 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.774 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

.774 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

.774 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

.824 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.824 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

.824 PROFILE- 2 CRITICAL DEPTH ASSUMED 

.824 PROFILE= 2 MlNlMUM S P E C I F I C  ENERGY 



CAUTION SECNO= 
CAUTION SECNO. 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SEGNO= 
CAUTION SECNO- 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 

ATION SECNO- 
CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

UARNING SECNOZ 
UARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO. 
CAUTION SECNOr 
CAUTION SECNOr 
CAUTION SECNOZ 

CAUTION SECNO= 
'TION SECNO= 
I O N  SECNO- 

CAUTION SEENO= 

CAUTION SECNOZ 

.871 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

.871 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.871 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

.871 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1.067 PROFILE. 1 CRITICAL DEPTH ASSUMED 
1.067 PROFILE= 1 n l N l n u n  SPECIFIC ENERGY 

1.067 PROFILES 2 CRITICAL DEPTH ASSUMED 
1.067 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

1.150 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
1.150 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
1.150 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
1.150 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1.206 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
1.206 PROFILE= 1 MINIMUM S P E C l F l C  ENERCY 
1 .206 PROFILE= 2 CRITICAL OEPTH ASSUMED 
1.206 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

1.271 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 
1.271 PROFILE= 1 MINIMUM S P E C r F l C  ENERCY 
1.271 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
1.271 PROFILE. 2 MINIMUM S P E C I F I C  ENERGY 

1.298 PROFILE= 1 C R I T I C A L  OEPTH ASSUMED 
1.298 PROFILE; 1 MINIMUM S P E C I F I C  ENERGY 
1.298 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.298 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

1.322 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
1.322 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
1.322 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
1.322 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1.365 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
1.365 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

1.409 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
1.409 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
1.409 PROFILE; 2 C R I T I C A L  DEPTH ASSUMED 
1.409 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

1.432 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

1.432 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
1.432 PROFILE= 2 C R I T I C A L  OEPTH ASSUMED 
1.432 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1.682 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
1.682 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.682 PROFILE: 2 C R I T I C A L  DEPTH ASSUMED 
1.682 PROFILE= 2 MINIMUM S P E C l F l C  ENERGY 

1.776 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
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TlON SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTIMI SECNOS 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECND= 

CAUTION SECWO= 

CAUTION SECNO= 

CAUTION SECN* 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

'TION SECNO= 

JTlON SECNO- 
CAUTION SECN- 

1.776 PROFILE= 1 MINIMLM SPECIFIC ENERGY 

1.776 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.776 PROFILE; z nlnlnun SPECIFIC ENERGY 

1.868 PROFILE= 1 CRITICAL DEPTH ASSUMEO 

1.868 PROFILE= 1 MINI)(UM S P E C I F I C  ENERGY 

1.868 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

1.868 PROFILE= 2 M l N l M W  SPECIFIC ENERGY 

1.954 PROFILE= 1 C R I T I C A L  OEPTH ASSUMED 

1.954 PROFILE; 1 MINIMUM S P E C I F I C  ENERGY 

1.954 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

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

2.029 PROFILE. 1 CRITICAL DEPTH ASSUMED 

2.029 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

2.029 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

2.029 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

2.070 PROFILE. 1 C R I T I C A L  DEPTH ASSUME0 

2.070 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

2.070 PROFILE- 2 CRITICAL DEPTH ASSUMED 

2.670 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

2.163 PROFILE= 1 CRITICAL DEPTH ASSUMED 

2.163 PROFILE' 1 MINIMUM SPECIFIC ENERGY 

2.163 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

2.163 PROFILE= 2 M l N l H W  SPECIFIC ENERGY 
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FLWOUAY DATA, WASH U: TURTLEBACK WASH 

PROFILE YO. 2 

- - - - - - - F L W U A Y  - - - - - - -  WATER SURFACE ELEVATION 

STATION UlOTH SECTION MEAN U I T H  U l T H W T  DIFFERENCE 
AREA VELOCITY FLOODUAY FLOODUAY 



<<<<<< Cross Section: 49.42: (FN = WASHW.0) 
Q l =  5180 WS1= 1984.76 - - -  
Q2= 5180 WS2= 1984.76 - - - 

Manning-n's: n-lob = .045 n-ch = .035 n-rob = .045 

S T A T I O N  



<<<<<< Cross Section: 



<<<<<< Cross Section: .204: (FN = WASHW.0) 

n-lob = .06 n-ch = .035 n-rob = .06 SPECIAL BRIDGE 

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

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

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

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

885 985 1085 11 85 1285 

S T A T I O N  



<<<<<< Cross Section: .224: (FN = WASHW.0) 
Q1= 5180 WS1= 1997.47 - - -  
Q2= 5180 WS2= 1997.49 - - - 

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

S T A T I O N  



<<<<<< Cross Section: .318: (FN = WASHW.0) 
Q1= 5180 WSl= 2008.01 - - -  
Q2= 5180 WS2= 2008.02 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .411: (FN = W A S H W . ~ )  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion:  -457: (FN = WASHW.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .485: (FN = WASHW.0) 
Q1= 521 2 WS1= 2023.15 - - -  
Q2= 5212 WS2= 2023.15 - - - 

S T A T I O N  



<<<<<< Cross Section: .506: (FN = WASHW.0) 
Q1= 5212 WS1= 2025.11 - - -  
Q2= 5212 WS2= 2025.11 - - - 

S T A T I O N  



<<<<<< Cross Section: .581: (FN = WASHW.0) 
Q1= 5212 WS1= 2033.55 - - -  

Q2= 5212 WS2= 2033.55 - - - 



<<<<<< Cross Section: .679: (FN = WASHW.0) 
Q1= 5212 WS1= 2039.55 - - -  
Q2= 5212 WS2= 2040.36 - - - 

S T A T I O N  



<<<<<< Cross Section: .774: (FN = WASHW.0) 
Q 1 =  5212 WSl= 2047.92 - - -  
Q2= 5212 WS2= 2047.89 - - - 

S T A T I O N  



<<<<<< Cross Section: .824: (FN = WASHW.0) 
Q1= 5244 WSl= 2054.36 - - -  
Q2= 5244 WS2= 2054.37 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .871: (FN = WASHW.0) 
Q1= 5244 WS1= 2058.03 - - - 

Q2= 5244 WS2= 2058.04 - - - 



<<<<<< Cross Section: .966: (FN = w ~ S H w . 0 )  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.067: (FN = WASHW.0) 
Q l =  5244 WSl= 2075.67 - - -  
Q2= 5244 WS2= 2075.67 - - - 

Monning-n's: .n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.15: (FN = WASHW.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

21 20 

1085 

S T A T I O N  



<<<<<< Cross Section: 1.206: (FN = WASHW.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.271: (FN = WASHW.0) 
Q1= 2480 WS1= 2097.24 - - - 

Q2= 2480 WS2= 2097.25 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.298: (FN = WASHW.0) 
Q1= 2480 WSl= 2103.03 - - -  
Q2= 2480 WS2= 2103.04 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.322: (FN = WASHW.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

51 0 910 1310 1710 

S T A T I O N  



<<<<<< Cross Section: 1.365: (FN = WASHW.0) 
Q1= 4683 WSl= 2108.08 - - - 
Q2= 4683 WS2= 2108.08 - - - 

Manning-n's: n-lob = .07 n-ch = ,035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.409: (FN = WASHW.0) 
Q1= 4683 WS1= 2112.99 - - - 

Q2= 4683 WS2= 2112.99 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.432: (FN = WASHW.0) 
Q1= 4683 WS1= 2115.88 - - - 
Q2= 4683 WS2= 2115.89 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.495: (FN = WASHW.0) 
Q1= 4683 WS1= 2121.37 - - -  
Q2= 4683 WS2= 2121.37 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.593: (FN = WASHW.0) 
Q1= 4683 WS1= 2128.51 - - -  
Q2= 4683 WS2= 2128.51 - - - 

S T A T I O N  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
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<<<<<< Cross Section: 1.682: (FN = wASHW.0) 
Q1= 4589 WSl= 2138.03 - - -  

Q2= 4589 WS2= 2138.03 - - - 

S T A T I O N  

Manning-n's: n-lob = -07 n-ch = .035 n-rob = -07 
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<<<<<< Cross Section: 1.776: (FN = WASHW.0) 
Q1= 4589 WS1= 2146.78 - - -  
02= 4589 WS2= 2146.79 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.868: (FN = WASHW.0) 
Q1= 4459 WS1= 2155.82 - - -  
Q2= 4459 WS2= 2155.82 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: I .954: (FN = WASHW.0) 
Ql= 4459 WS1= 2165.68 - - -  
Q2= 4459 WS2= 2165.68 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross  Sec t ion :  2.029: (FN = WASHW.0) 
Q1= 441 2 WS1= 2171.34 - - - 
Q2= 4412 WS2= 2171.35 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = -07 

S T A T I O N  



<<<<<< Cross Section: 2.07: (FN = WASHW.0) 
Q1= 4412 WSl= 2176.87 - - - 
Q2= 4412 WS2= 2176.87 - - - 

S T A T I O N  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
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<<<<<< Cross Section: 2.1 63: (FN = WASHW.0) 
Q1= 441 2 WS1= 2185.05 - - -  
Q2= 4412 WS2= 2185.05 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  
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0.M 8. Burden No. 3067-0148 FEDERAL EMERGENCY MANAGEMENT AGENCY 
HYDROLOGIC ANALYSiS FORM Exp~rcs July 3 1. 1994 

PUBLIC BURDEN DISCLOSURE NOTICE 

.'ublic reporting burden for Lhis form is estimated b average 3.67 hours per response. The burden eslimalc includes ~ h u  
time lor reviewing instructions, searching existing data sources, gathering ~ n d  mdintilining Lhe needed daLa, and 
compleling and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
lor reducing this burden, to: lniormatian Collections Management, Federal Ehergency Wanagement Agency, 500 C 
SLree~. S.W.. Washington. DC 20472; and to ihe Office of Managemen1 and HudgeL. Paperwork Reduction Project (3067- 
01-18), Washington. DC 20503. . 
Community Name: llnlnr ormra W M,rlioe C o u 4 1  /%un aF Wit ken b u  r ~ ,  

Flooding Source Wash AD : S u n ~ e  
(One lorn, fir each /luodmg suuer) 

f Wash 

~ r o j e c t  Namelldentfier: W/v'lr Ken burn AD M 5  FC D S9- 77 
1. HYDROLOGIC ANALYSIS IN FIS 

Approximale study stream (Lone A) 
a Debi ed study stream (briefly e plain rneLhodology) //EL - / d flqlt/5,5 b a j d  on FIOC$ 

~ o n i o l  Dlifr~cf d iVln;l cops Court*, M ~ % a d b l a ~ ~ r < .  
2. REASON FORNEW HYDROLOGIC ANALYSIS 

Xo exlstmg analysis 
Imoroved data (see data reuciron onpaqe 3) 

0 Changed physlcal conditions of watershed (erplain) 

Alternative methodology ijtrsfifi why the rruised model is better than model used in the effective F I E )  I 
Evaluation of proposed conditions (CLOMRs only) (explain) 

Other do e ~ l d k  a n a l v ~ i ~  or a n o l l v ~ 1 5  betn~ - ~updahd +o rcf~ecf ex~sho cot-?d;f,ons! 

I I f a  computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 -and 500-year recurrence intervals. I 
Only :he 100-year recurrence inLerval need be included for SFHAs designated as Zone A. 

3. APPROVAL OF ANALYSIS 

Approval olhydmlogc analysis, including the resultin& di harge vafu. is has een provlded by the 
appropriate lwal, state, or Federal Agency (i.e., F I O ~  

C.nu +-v 
~ n n k o l  Dls rlc$ 2 Mar~co~ec 

n 1 
.ALtach ev~liencc of approval. 

9 Approval of the hydrolog~canalysis is not requlred by any local. Stale, or Federal Agency 

FEMA Form 81.898, A U G  93 Hydrologannalyrrs Form 



4. REVlEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area FIS(cfsl: Revised (cfs) : 
tSq nu1 7 

~onfluencc ~ 1 %  ~Has~amrnrn 2,4b 9. m/. - boo cFS 
IZ ~ v e r  

Xok: When revised discharges are not significantly diiferent than FIS discharses, FEMA may require a 
conidence limits analysis on attachment D a t a  later date to complele ihe review. 

As is often the ease with revision requests, only a portion of a stream may actually be revised or be aifected by a 
revision. Therefore, Lmsil ion to the unrevised portion is important to mainrain the continuity of the study. XFIP 
regulations stipulalc that such a transition must be assured. What is the transition from the proposed discharges to the 
eifec-ive discharges? Please explain how the Lransition was made (atfmh ssparole sheet ifnecrssoryi 

kin exlnim a n ~ \ ~ s ~ s  o r  ophkd r n o l v r i s  % r e l ~ l e c t  ~ i s t ~ n o  coditlons. 
i - 

A l 7 A C i I  A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Is the new hydrologic analysis being developed solely lo revise the flow values presented in the F!SII.Z. no changed 
,zvdraulic conditrons)? Yes NO 

If ~ e s ,  does the 100-year water surface elevalron change by 1.0 foot or more? 0 Yes No 

I.'Z.MA does not normally revise NFIP maps solcly due Lo insignificant flow changes where changes in IOO-ycdr waler 
surface elevation are less than 1.0 foot. 

Hydrolqic Analpal Form Form 3 Page 2 of 7 



5. HISTORICAL FlOODlNG lNFORMATlON 

Is historical data avdab le  for the flooding source? [1 Yes No 
If yes, provide the following. 

Location along flooding source: 

Maximum peak discharge: cfs 
I 

Second highest peak discharge: CTS 

Source of information: 

- 
6. GAGE RECORD INFORMATION 

Location of nearest gage Lo project site (aiong flooding source or similar watershed; specifi) 
MA 

Gaging Station: 
Drainage area a t  gage: mi" 
Number of years of data: 

7. DATA REVISION 

I Please use the foilowing table to list ail the data andlor parameters affccred by this request and identiiy Lhe:n .is 
new data (New) or as revising existing data (Rcuised). ( I f  necessary, otfncn a stparate sheet.) 

Data Parameter New Revised Data Source 

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

Attach documenlation corroborating each dala source (i.e.. certified statement, report, SibLiogruuhicai reierrnce 11) 
a pubiished document). In the case of a published document or a government report, providing copies of the cover 
and pertinent pages may be helpful. 

- - 

8. METHODOLOGY FOR NEW ANALYSIS 

Statistical Analysis of Gage Records (use Attachment A1 

Regional Regress~on Equations (use Alfachmenl B )  

Preclpitation/RunoffModei fuse Altachmenl C) 

2 Other (spec~fi; altach backup cornourallons and supporting data) 

Hydrdoqir Analyrlr Form Farm 3 Page 3 of 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

Gaging Station: 

Gdge Idoation (latitude and longitude): 

FIS: Kevised: 

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

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

2. Homogeneous data ..................................... IJ Yes a No Yes NO 

3. Data adjustments ....................................... Yes NO Yes No 

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

.................................. Zeroevents 

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

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

8. Probability distribution used (justify 

if log-Penrson 111 was not used) ...................... 
9. Transfer equations tn ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes NO 

Eyes, specify method 

10.ExpecLedprobability~ ........................................................ yes N O  

...................................... 11.Comparison of resulls with other analyses Y cs NO 

If yes, describe comparison 

*FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. 

If any data is not available, indicate by NIA. 

Attach analysis including plot of Rood frequency curve. 

Form 3 Page of 7 



ATTACHMENT 8: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

IAltach a copy of litlepage, table of con(enIs, and pertrnenf pages cncludmg rquaflons.) 

1 2. Gaged or  ungaged stream: I 
3. Hydrologic region(s): 

Attach backup map. 

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

. . . . .  5. Urbanized conditions calculations 

FlS: 

. . 0 Yes 0 x 0  

6 Percent of watershed urbanization . . . . .  
- 
f Is the watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Yes 0 No 

. Comparison with other analyses ........................... q Yes 0 Y O  

If the answer lo 5.7, or 8 is yes, explain methodology in Comments. 

Ifdata is not available, indicate by NIA. 

Revised: 

@ Yes @ No 

O Y e s  U N o  

a Yes a N O  

- - -- - 

ALLach computalion and supporling maps, delinesting the walershrd boundary and drainage area dividcs. 

Form 3 Page 5 af 7 



FIS: Revised 
................................... 1. Method or  model used: b ' ~  -1 

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

2. Source of rainfall depth. .................................. AIoAA Atlas. 7 .' 3. Source of rainfall distribution: ............................ scs TYPE IL 
4. Rainfall duration: ....................................... 24 hour5 

5. Areal adjustment to precipitation (a): ..................... ~ ~ 4 5  HYDRO-QC 
6. Hydrograph development method: ........................ 5- Grqph 
7. Loss rate method: ....................................... Green - AMPT 

Source of wils  information: ........................... - 4 C 5  
Source of land use information ........................ Twn d Wirk~nbu<~ 

(3. Channel routing method: ........................ .. .. ... . d\lot-~c*l bco% 
9. Reservoir routin5 ....................................... 0 Yes a No m Y e s  D No 

10. Baseflow considerations: ................................. Yes 0 No q Ycs No 

If yes, explain how baseilow was determined: 

1 1. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 NO a Yes No 

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

~ f y e s .  explain how calibration was performed f , o r n ~ u i  dtscharcces were cornoared 

w\tt, A ws ~ K A I N ~ G E  AEFA r an J enveIoors 

p-e:.-,ared t 

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NU 
If yes, explain why 

NOTE: FEMA policy is to base floodingon exislingconditions. 
If data is nor available, indicate by N/A. - 

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

Hydrolog% Analyrls Form Form 3 Page 6 of 7 



ATTACHMENT D: CONFIDENCE UMlTS EVALUATION 

stream: NA - f l o w  records 

I Select one location for ConIidence Limik Evalualion (describe location): 

- - " 

Discharges for selected location: 

I Exceedance Probability FIS Revised 

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

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

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

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

cfs 

cfs 

cfs 

cis 

1% (100-year) Flood Confidence Inlervals 

90% Confidence Interval: 5% limit cfs 

95% limit cis 

50% Coddence Interval: 25% limit c:'s 

75% limit cis 

If Lhe value of the 100-year frequency flood in the 
FIS is beyond the 50% conIidence inLerval but 
within the 90%coniidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? 0 Yes 0 No 

An example of confidence limits analysis can be found in Appendix 9 ofl3ulleUn 17B. 

Atrach Confidence L~mits Analysis. 

Hydrologi< andlys~s Form 



. . 
A,cpenn< # . 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067.0148 FEMA ONLY 
RlVERlNE HYDRAULICANALYSIS FORM Exprres July 37 1994 

IJUHLIC HUKIII-:N DISCLOSURE NO'I'ICE 

blic reporting burden for Lhis rorm is estinlated lo average 2.25 hours per response. The burden estimate includes ~ h c  

I 
.ne for reviewing instrucLions, searching existing data sources, gathering and maintaining the needed data ,  and 

completing and reviewing the Corm. Send comments regarding Ule accuracy of the burden estimate and any suggestions 
for reducing Lhis burden, to: information Collections Managemenl, Federal Emergency Management Agency, 500 C 
S l r e c ~ ,  S.W., Washington, DC 20472; and to Lhe Ofice orManagement and Budgel, Paperwork Reduction Project (3067- 

Community Name: 

Project Nameildentiiicr: w;ckeqbwrs ADMS - FCd 89-77 
J 

1. REACH TO BE REVISED 

I>ownstrream timil: 5 & l r o  n 0. 2 16 
Upstrcam limit: 543 r l o o  ' . / .  2 0 6  

2. EFFECTIVE FtS 

Studied by approximate methods 

1)ownslream limit orstudy 

Upstream limit orstudy 

SLudied by deh i led  methods 

Downstream limit of study C ~ ~ f / u e n c e  &i.h / i o  s r oya M,OO R ! ' v P ~  

I Upstream limit ofstudy S ~ G + I ~  n /, 20  6 

3 Floodway delineated 

Downstream limit ofFloodway 

Upstream limit of Floodway 
I 

3. HYDRAUUC ANALYSIS 
1 

Why is the hydraulic analysis differen~from Lhat uscd LO develop the FIRM. iClirck all r ha r  ulrply) 

a NOL studied in FIS 

Improved hydrologic dala/analysis. Explain: 

@ improved hydraulic analysis. Explain: 

I 3 Flood control structure. Explain: 

I 
1 OLher. Explain: 

I I 

FEklA Form 81-89C.dUG 33 Riverme Hydraulic Analyszr Form Farm .I Page I of 6 



3. RIVERINE HYDRAUUC ANALYSIS FORM 
Models Subminod 

I.'ull input and output listings along with files on diskeLte (ifauaihble) Tor each oflhe models listed below and 
summary or the source orinput parameters used in the models must be provided. Thc summary must include a 
comolele description of any changes made from model to model (e.g. duplicateeffectiue model lo corrected effeciiue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for directions on when other models may be required. Only the 100-year flood profile is required for 
SPIjAs with a %one A designation. For areas which do not have detailed floodiiig, a hydraulic model is not 
required: however HFE's may not be added to the revised FIRM. 

C] Duplicate Effective Model 

Copies or the hydraulic analysis used in the effective FlS, referred to as the 
cffective models (10-, SO-, loo-, and  500-year multi-profile runs and the 
floodway run) must be obtained and then reproduced on Lhe requestor's 
equipment to produce the dunlicste effective model. This is required ta 
assure that the effective model input dam has been lransferred correctly to 
the requestor's equipment and to assure that  the revised data will be 
integrated into the effective data to provide a continuous FIS model 
upstream and downstream of the revised reach. 

Corrected Effective Model 

The corrected effective model is the model that corrects any errors that 
occur in Lhe duolieate effective model, adds any additional cross sections a 
the duolieale effective model, or incorporates more detailed lopopaph~c 
informittion than lhaL used in Lhe currently eKcctive model. The correcled 
effective modcl must a reflect any man-made physical changes since the 
date or  the effective model. An error could be a technical error in ihe 
modeling procedures, or any construction in the floodplain that occurred 
prior Lo Lhe date of the erective model buL was not incorpordled lnlu ~ h c  
effective modcl. 

Existing or Prc-Project Conditions Model 

The duolieatc cffcctive or corrected model is modiiicd lo produce the 
existine or ore-oroicc~ conditions model to reflect any rnodilicallons that 
have occurred within the floodplain since the date of the effective model but 
prior Lo Lhe construction of the project for which the revision IS being 
requested. I T  no modifienlion has occurred since the date or the cfictive 
model, Lhcn Lhis model would be identical to the corrected cffcctive or 
duolicate erective model. 

C] Revised or Post-l'roject Conditions Model 

The enistine or pre-oroiect conditions model (or duplicate effectiue or 
corrected effectrue modrl, as appro.ormte) is rev~sed to reflect revised or pst- 
projecl conditions. This model must incorporate any physical changes Lu 
the floodplain since the effective model w a s  produced as  well as  the effects 
o i  the project. When the request is for proposed project this model should 
reflect proposed conditions. 

Natural Floodway 

Natural Floodway 

Natural Floodway 

Other: Please attach a shee l  describing all  other models or Natural 
calculaLions submit t~d.  rn 

Floodway 

E3 

Rirerine Hydraulic Analynr Poem b s r n  A Page 2 01 6 



4. MODEL PARAMETERS (from model usedto revise iaIJ-l0-yurwareruuhce elevacMnJ 

Discharges: Upstream Limit Downstream Limit 

10-year ... . . /6 c -3.71 VLY 
50-year ... ........... - 7 2 0 6  yr 
100-year .................................... 3 2  C/S' 600 c f ~  - 
500-year - ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attach diagram showing changes in 100-yenr discharge 

2. Expla~n how the starting water surface elevations were determined S f a r  f ~ n s  w d e r  

surfack e /e ua A d r s  determtAer /  by  +A= s/ooe: ~ r r o  m e i b  od. 

........ 13. Give range or rriciion loss coefficients (Manning's "N") Channel 0 ,  0. 06 I 
Overbanks ...... 0 . m  - o.070 I 

If friction loss coeficients are different anywhere along ihe revised rtdch irom Lhose used to develop the I i lRM,  
give location, value used in the effective FIS, and revised vtllues and an explalliicion .IS lo how the revised values 
were dctermincd. 

I 1. llescribe how the cross secLion geometry data were determined (e.g. field survey, topographic mup, lai:r? from 
previous siudy) dnd list cross sections ~ h a r  were added. I 



4. MODEL PARAMETERS (Cont'dJ 

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

I A// reach / c n q { h s  - #ere  m e a s u r e d  GOT F'locdp/ot; 

I 1 
5. RESULTS (fmm model used to revise 100-year water surface elevauonsJ 

1. Do the results indicate: 

. . . . . . . . . . . . . . . . . .  a. Water surface elevations higher than end points ofcross sections? Yes @ NO 
. . ............................................................ b. Supercrttical depth? Yes NO 

. . c. Crr t~cal  depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B yes  NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d. Other unique situations YCS NO 

is prcscnlcd on   he 
proiiles. tables, and mups. 

What is the maximum change in energy p d i e n t  between cioss-sections? . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speciry loenlion 

What  is Lhe distance between the cross-eeclions in 2 above? . . . . . . . . . . . . . . . . . . . .  
.......................................... Specify loeation 

What is the maximum distance between cross-sections? ........................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify loestion 

IJloodway determination 

a.What is the maximum surcharge allowed by the communily or  Stale? . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify loeation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What  is the maximum velocity? 

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

I .  0 root 

0.4  foot 

00 8 6 2  

Explain: I 

Riverine Hydraulic Andlyr85 Form Formn Page 4 01 6 

d. Are there any negeative surcharge values a t  any cross-section @ Yes Yo 
If yes, Lhe floodway may need Lo ,widen. If it is not widened, please explain and indiczrc Lhe nraximum nc:dLive 
surcharge, FJe c + i v e  S L I T C ~ ~ ~ L S ~ ~  o ~ - o . ~ c &  c ~ ~ s e  f o  C d ! g e r f  Co-; ; ,CoJ; . : * ,  09 +he ,mmc J, 0 %  ~ ~ d n s 7 ( i a r n  sCa A+ . The bo. ! ~ ~ ( V P P S  

I 
1 

doer wof.  Xw.e capoc;+ fv handle fhe p c ~ k  J{G C A O ~ C ,  



I 
5. RESULTS (Cont'dJ 

I 
Is the discharge value used to determine the flaodway anywhere d i e r e n t  from that used to determine the 
natural 100-year flood elevations? ................................................. 13 Yes No 

If Yes, explain: . 

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

If yes, please attach a list of the loeations where the increasesoccur, state whether or not the increases a re  IocaLed 
on the requeslor's property, and provide an explanation of the reason for the increases. 

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

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

I I 
A. The revised water surface elevations Lie into those computed by the eFective PIS Model ( 1 0 - ,  SO-, 100-, and5OO- 

year), downstream of Lhe projecl a1 cross-section w~thin r e e ~  and upstream of the 

project a t  cross section wi lh~n reel 

3 The revised floodwoy clevalions tic into those computed by Lhc eflective FIS modcl, dows t r c~m of che projeei at 

cross seclion wilhin feel and upstream of lhe project a1 cross suction 

within feet. 

C. Altach profiles, a t  Lhe same vcrtical and horizontal scale as  the prolilcs in the cflcctive I~"1S report. showing 
stream bed and profilct; of all floods studied (without cncroachrnent). Also, label all cross sections, road crossings 
(including low chord and top-of-road data), culverts, tributaries. corporate limits, and study limits. If channel 
distance has changed, rhe stalioning should be revised for all profile sheets. 

I )  htlach d Floodway D a b  Tdble showingdara for cach crosssectlon listed in the published Flocrdway IhLa Table In I chc YlS w p ~ ~ t .  

I l 'r~~cccd Lo lliver~lic /Coastal M;lpnin~ Form 

Riverme Hydraulic analyrn5 Form Form 4 Page 5 af 6 



~ 1 - I D O - v e a #  Inattrral) Waler Surface Elevation 2-Encroa~hrnenl(flaodway1Water Surface Elevallon 3-Surcharge Value I 
1 .  ' ' I 

Include all uasr sections in the nlodelr between lie in lroinls Any  interpolated values should be indicated in parentheses. Page 6 of 6 
Sheet of 



FLOCOUAY DATA, UASH AD: SUNSET WASH 

PROFILE NO. 2 

- - - - - - - FLWDUAY -------  WATER SURFACE ELEVATION 
STAlION YlOTH SECTION UEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLWDWAV FLWDUY 

513. 207. 2.9 
58. 93. 6.5 
50. 126. 4.8 
53. 122. 4.9 
53. 115. 5.2 
57. 87. 6.9 
59. 85. 6.8 
65. 91. 6.3 

126. 126. 4.6 
57. 91. 6.0 
27. 7&. 7.3 
65. 119. 4.6 

130. 259. 2.1 
48. TI. 7.0 
40. 103. 5.1 
41. 83. 6.3 
L6. 74. 7.1 
98. 117. 4.5 

120. 405. 1.3 
121. 383. 1.4 
70. 157. 3.4 
MI. %. 5.0 

112. 112. 4.3 
137. 128. 3.7 
52. 90. 5.4 
39. 73. 4.6 

328. 210. 1.6 
38. 47. 6.4 
28. 28. 4.8 
27. 10. 3.3 
42. 12. 2.7 
52. 75. 6.4 
99. 80. 1.8 
27. 24. 6.0 
48. 37. 2.8 
50. 28. 3.6 
25. 17. 3.0 
16. 11. 4.6 
16. 10. 4.9 
31. 123. .4 
44. 165. .3 

101. 244. .2 



FLWDUAY DATA, UASH AD: SUNSET UASH 
PROFILE NO. 2 

- - - - - - - FLOMUAY -------  UIITER SURFACE ELEVATION 
STATION UlDTH SECTION HEAN U l T H  U I T H W T  DIFFERENCE 

AREA VELOCITY FLOCOUAY FLOMUAY 

PAGE 71 



l f any  olLhe items above a re  marked no o r  NlA, pleascexpluin: No 7one d . 500- uenr o f  ., 
C O U S ~ G !  z o n ~ c  revr'sed o r  defl 'ncoicd,  ~ e i / r ; e $  / o o - y e ~ r  ~ / O C ~ O I Q ~ ~  

i re  ln40 c fF ; tL i vc  h / a ~ s a ~ o r n ~ e  R/ ' / e r  f /& la ir/. 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 
RIVERINWCOASTAL MAPPING FORM Ezpires July 3 1, 1994 

PUBLIC BURDEN DISCLOSUKE NU'I'ICE 

ublic reporting burden Tor lhis form is estimated Lo average 1.5 hours per response. 'The burden estimare includes the 
~ i n w  for reviewing instructions. sezrching existing data sources, gathering arid lnainhining the needed d a k ,  a n d  
complctingand reviewing the form. Send comments regarding the accuracy of thc burden cstimate and any suggestions 
for reducing this burden, to: Inlormation Collections Management, Federal E m c ~ j e n c y  Management Agency, 500 c 
SLreet, S.W., Washington, DC 20472; and to  the  O E c e  of Management and RudseL, Paperwork Reduction Project (3067- 
0148), Washington, 1)C 20503. 

Scd rtl - 
Community Name: ntnTorpora a r l c o ~ a  G u n  r /&n 8 LJlckenbu9 
Flooding Source: Was h AD a '  S U ~ J S ~ ~ .  W a s h  

Project Namelldentifier: W~cken bu rcc AhMS FC D 89-77 

2. What  is Lhc source and datc of lhc updarcd topographic information faxam l r  ur hooholo maps. Jui? 198.5; /ie!d 
survey, Mu? 1979, beach profiies.June IRY7. rtc.l? Pho*e ; & I ~ 9 4 ,  T E f ,  bcf ,490 (*l) Mops /9F2/ 

1. MAPWNG CHANGES 

1. ;\ Lopograyhic work map olsuitablc scale, contour interval, and planimetric definition must bc submitted showing 
findicule NIA when nu1 applicable): 

Included 

A. Revised upproximate 100-year floodplain boundaries (Zone A)  . . . . . . . . . . . .  G Yes B Yo Y/A 
8. Revised detailed 100- and 500-year floodplain boundaries ................ Yes .No ZIlA 
C. Revised 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes D 30 U NIA 
L). LocaLion and alignment oia i l  cross sections used in the revised 

hydraulic model with stationingcontrol indicated . . . . . . . . . . . . . . . . . . . . . . .  Ycs S o  a NIA 
E. S t ream alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs 0 No [? ?(/A 
F. Current  community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes O No • N/A 
C. Effective 100- and 500-year floodplain and 100-year floodway 

boundaries from Lhc FIRM/FRFM reduced o r  enlarged to the 
scalc of Lhe topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  a Ycs Yo a HlA 

11. T i e -  between the eff'cctive and revised 100- and 500-year 
floodplains and 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . .  Yes n No XI,\ 

I. 'The requestor's properly boundaries and com~nunity easements . . . . . . . . . .  D Yes g o  3/14 
J .  The signed certification o r a  registered prolessional engineer . . . . . . . . . . . . .  Yes fl Xo 0 Nlrl 
K .  1.ocaLion and descriplion of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a Yes No @ Y/.Z 
I.. Vertical daluln (example: NCVII, NAV1)eLc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No I? N I A  
1 .  Coastal zone designations lie i n b  adjacent areas  not being revised . . . . . . .  G Yes G Yo H NIA 
X .  1.ucuLion and alignmen1 orall  cuastal Lransrcb used to revise Llw 

cvasLal analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes ,\lo iEa NIA 

3. What  is the s c d c  and contour interval o r the  following workmaps? 
a. i.:rfective PIS &ti know? scu~c u 0 kno *r/v Contour i n ~ c r v a l  

11 I b. Rcvisionllcquest / = 200 scale 2 ' Contour interval 

1 
1 

I NO'I'F:: Rcviscd topographic inlormalion must be ofequal or grcutcr dcu i l .  I 
i\Llilch an annotated FIRM and I.'RI-'L1 a t  Lhe scale of Lho c!Toc~ivc [.'1I1>I and l'lll~'\~l showins ~ h c  revised IOU-year 
and 5dO-year floodplains and the 100-ycar floodway boundaries and ht~w rhu!~ lic into ihosc shown on ihc cfiu:ivc 

I I'IK>I and 1;I3I;?vl downstream and upstream or tho revision or adjacc!lt Ltr  L I I ~  area u f  rcrisiirn f u r  coas;al >tudics. I 
t l t u c h  aciditional pages ii needed. I 

i 5 M A  iorm81-89D.AUG 33 RivcrlnvCodrral Maoylrlg rorm l o t m 5  Page : 0 1  I 



1. MAPPlNG CHANGES (Cont'd) 

Flood Boundaries and 100-year water surface elevalions: 

Has the 100-year floodplain been shilled or increased or  the 100-yea; water surface elemlion increased aLany 
location on property other than the requestor's or communily's ? Yes a NO 

If yes, please give the location of shift or increase and an explanation for the increase. 

Pev,skd dcA;M loo-year floocJplarrl replacs e l ~ ; c X ; e  Zone A 
I J I Is 

//oodp/oth. 
I 

a. Ilave the affected property owners been notified ofthis shift or increase and the effecL i l  will have on their 
........................................................... property? 0 Yes a No 

If yes, please attach letters from Lhese property owners statinglhey have no abjections to Lhe revised flood 
boundaries i fa  LOMR is being requested. 

b. What is the number ofinsurable structures that will be impacted by this shift or increase? 

Have Lhe floodway boundaries shifted or increased a1 any location compared Lo lhose shown on lhe eficlive 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'BFM or VlKM? Yes No 

If yes, explain: 

If a V- zone has been designated, has it been delineated to extend landward to the heel orthe primary lronral 
dune? Yes No 

Ifno, explain. 

h l A  -.- " .". 

Manual or digital map submission: 

@ Manual 

Digital 

Iligibal map submissions may be used lo updale digital FIKMs (DFIKMsI. Fur updaling UFIKMs. Lhese 
iubmissions must bc coordinalcd wiLh I.'I.:?AA Ifcadquarters as  far in advance of submission as possible 

RiverinuCwrtal Mapprng Form Focm 5 Page 2 of 3 



2. EARTH FILL PLACEMENT 

1. ' h e  I is: Existing Proposed N/A 

2. Iias fill beedwill be placed in the regulatory floodway? ............... .'. . . . . .  Yes No 
If yes, please attach completed Riverine 1.lydraulic Analysis Form. 

3. I-Ias fill beentwill be placed in flaodway fringe (area between the floodway 
and 100-yearfIoodplain boundaries)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes @ No 

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

A. Are I i l l  slopes for grtdnular materials steeper than one vertical 
on one-and-one-half horizontal? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [I! Yes 0 Xo 

If yes, justify steeper slopes 

B. Is adequate erosion protection provided Tor fill slopes exposed to moving flood waters? (Slopas exposed k~ 

flows with uelociries ofup lo Sfeel per second(fpsJ during the 100-yeari7ood must, at a minimum, 3e 
protec!ed by a cover ofgrass, uines, weedv, or similar vegetation; slopes 8rnosea lo /lows with ueloclries 
grealer than S fps during the 100-year flood must, at a minimum. be protected 3y stonr o r  rock riprap.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... Yes i? No 

If no, describe erosion protection provided 

C. Has all fill placcd in revised 100-ycar floodplain been compacted to 95 percent ofthe maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? Yes @ No 

D. Can structures conceivably be constructed on the fill at any time in the future? Yes S o  

If yes, provide certificstion offill compaction (ilem C. above) by the community's NFIP permit ofiicial, a 
registered professiondl engineer, or an accredited soils engineer. 

4. Has fill beedwill be placed in a V-zone? I? Yes 181 No 

If yes, is the fill protected from erosion by a flood control structure such as a reve'.menL or 
seawall? yes ."lo 

If yes, attach the coastal structures form. 

> 

~iverinc1Coarul Mapping Form Farm 5 Page 3 at 3 
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FEDERAL EMERGiNCl  MANAGEMENT AGENCY 0.M.B. Burden No. 3067.0148 FEMA USE ONLY 

BRIDGE!CULVERT FORM Exo,res ~ u i y  3 1 .  1994 

PUBLIC BURDEN DISCLOSURE NO'SICK 

I I'ublic reporting burden Tor Lhis form is estimaLed Lo average 2 houn per response. The burden esLimak includes Lhe 
:ime for reviewing instructions, searching existing daLa sources, gathering and maintaining the needed daLa, and 
3mpleting and reviewing the form. Send comments regarding the accuracy of Lhc burden estimate and any su~geslions 

.or reducing Lhis burden, to: InrormaLion Collections Management, Federdl Emergency Managemen1 Agency, 500 C 
Street. S.W.. Washington, DC 20472; and Lo Lhe OFfice ofbianagement and Budget, Paperwork Reduction Project (3067- 
0 1-18), Washington, DC 20503. - 
Community Name: Unmcor~orafed % ~ I C O ~ U  Co~nfv /%/+'I, of ,hJ~ckenbuw 

I '  

F!ooding Source: W a s h  AD : S ~ o s c  f was)/ 

Project Namc'ldentifier: d ~ c k p b ~ r c f  ADM 5 FCD 8q- 79 
1. IOwTlFlER 

1. Name oiroadway, railroad. ek.: Jocksor, 5 4tec j 
2 I~ca t ion  oibridg&ulvert along flooding source (in terms of stream disrance or cross-sce:ion identifier): 

s+~I,~;,, 0.673 4, &.C, f ,o, a* 70+ 
3. This revision reflec% (check one offhe follouing): 

New bridgeleulvert noL modeled in Lhe FIS 

0 Modhied bridgdculvert previously modeled in the FIS 

@ New analysis ofbridgdculvert prc~iously modeled in rhc FIS 

(E=~&in  why new a ~ i y s i s  was performed: 

2. BACYGROUNO 

Provide the following inforntation ahuL the structure: 

1 Dimension. material, and shape (e.g. two 10 x 5 feet reinforced conere* Sox culver:: three 30- roo^ span bridge 
with 2 rows of two 3- iooidiame~er c i rcui~r  piers: 40-foot wide ogce shape spillway) -three 3 a. (/ ' /s, b rl 

Arch carruqaCcd mc&/ pl>es. e g 4 ; d a k - d  f c  /g"$ c,;ullac p+e 
V 

2. En~rance geomeiry ofculverWLype oibridge openinf(e.g. 30,"- 75 "wing walls wi~h square loo ed-e siop~ng 
embankmenk and veriicnl a b u ~ m e n b )  c ;r w Ptp* Pro_/ cc C ; m 9  %,' 8'i 

3. klydraulic model used to analyze the structure kg.. Ill?'C-3 with specinl bridge mufine. WSPHO. I IYX) 
UEC-2 u;Sh Specia /  C u / r e r f  Pot,/,& 

I 

Ifdifferent than hydraulic analysis for the flooding source, justiiy why the hydraulic analysis used for the 
floodingsource could not dnalyze the strucLure(s). (A~fach juslificafion) 

re: If any items d o  not apply to submitted hydraulicanalysis. indicate by NIA 
d One form per newtrevised bridge/culven 

EridqcXulvcn Form 



3. ANALYSIS 

~kerch the downstream face orthe structure together with the road ~rofile. Show, n~ a minimum. the maximum low 
hord elevation, invert elevation, minimum topof road elevation, and ineifcctivc flow widths. 

.2066.$  
/ ~ n .  &d Elev. 

Rpe Culvert 

\ 

[nvct-t Elev. 

~ u / v e ~ f  5 lze :  ,t "6 c,>cw/ar  ??lie .s (eqy;vakof  
I & of m4i f r .6  c ~ ~ r n ~ ~ & d  nrh l  ,mp) See Cross ~ e c t l o n  # 0 1 G q 3  

ke:-n L'e ups3crm lace oitho strucLure to~echer  w i ~ h  the raad opr~iie. Snow, at  4 mrnlmum. ~ h c  maxmum low 
horc 2levaLmn, inverteievatjon, and minimum top of ro& eievation. 

do  of Barrels: 4 
lnverf E l e ~ .  

C t / l ~ r r f  SIPC: /8* C,rCu/oe 

O L W C ~ ~  ~ f ~ ~ , ~ ;  rr,'ff Cros  # 0.7of 

6r!ugwCulven Form iotm 7 ?ape ? a1 6 



3. ANALYSIS (bnt'd) 

Sketch the plan view or the slructure(s) Show, a1 a minimum, rhe skew angle, cross-seclion locations, distances 
bctween cross sections, and length olstruclure (s). 

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

Culvcrr lcngth or bridge width (h) 46.J 

Calculated culvcrVbridge area (It*) 
by the hydraulic model, ifapplicable 5, 3 

'Potal culverfiridge area (Ra) 5 . 3  

. 

BridgMulvert Form Form 7 Page 3 of 6 



3. ANALVSK (bnt'dl 

Clevalions Above Which Plow is Erective for O v e r b a n k  1 
Right Overbdnk 

Z O L P . 9  

'206~-, B Y  

Upstream face (2 T o 70 L: ' 25  G 6 * 4  

Downslream face ( STA 3 ,  i-:'? 2 0 N .  9 

MinimumTopof  Road Elevation 

Kight Overbank 

Upstream face 

Downstream face 

100-Year Elevalions W a k r  Surface 
Elevatiocs 

I*:nergy Gradient 
Elevations 

Upstream face 

Downstream lace 

Discharge 
Amount  of flow 

throughlover 
t h e  s l ructure  (s) (cis) 

Low Flow Pressure Flow Weir Flow Tolal Flow I 
T h e  maximum deplh or I 

flow over the roadwdylrailroad (n.) 3. 6 4  ..................................... 
W e i r  length (It.) ........................................................ 3 G 1  

TOD Widths 
Floodplain Floodway 

Upstream face 

Downstream face 

Tor, Widths 

Effective Flow 
Eflective and 
lneffeclive Flow 

Upstream face 

Downstream face 

- I 
atidgdulven form form 7 Page 4 dl 6 



l a s s  Cwflicienls 1 
Entrance loss coeficient 

Manning's 'n' value assigned b the strucLure(s) 

Friction loss coeficient through structure (s) 

Other loss coemcients (e.g.. bend 

manhole, etc.) 

Tolal loss coeficienl 

Weir coeficienl 

Pier coeficient 

Conkaction loss coefficient 

Expansion loss coeficient 

4. SEDlMLHf TUNSPORT CONSIDERATIONS 

1. 11. Is there any indicalion from historical records t ha t  sediment transport (including scour and dtposition) can 
f l e d  the 100-year watersurface elevations? ............................. Yes 0 No 

8 Based on Lhe condilions~suchos gcomor&logy. ue,qelaliue cover and deuelopmenl ofthe w l e r s h r d  a n d  stream 
bed, and  bank condilions), is there a potential for debris and sediment transport (including scour a n d  
deposilion) Lo aflecl Lhe 100-year water surface elevations and/or conveyance capacity through the 
bridgc/culvert? ....................................................... Yes @ Yo 

.. If the answer to either I A  or 1B is yes: 
A. Whal is the estimated sedimenl (hed maltrial)  load? . 

cis (allach gradalion curue) 

Explain method used Lo estimate the sediment transport and Lhc depth orscour and/or 

deposition ' Secd,'rncq f f ranspor f  n o f  t o n r / ' d e r e q '  
I 

/n a n a  I VS/S. 
/ 

B. Will sediment accumulate anywherc Lhrough Lhc bridgc/culvcrr?Q Ycs CJ S o  

Irycs, explain thc impact on the conveyance capacity through the 

I bridgdculvert? I 
I 

5. ROOOWAY ANALYSIS 

[ 1 
( E l  plain method olbridgc encroachmcnL 

L 1 
Bridgdulwen Form Form 7 Page Sot 6 



S. FLOODWAY ANALYSiS (mnt'd) 

Comments (=plain any unusual silcralionr): 

Attach analysis. 

Form 7 Paqe 5 ai  6 



r F E D E N L  EMERGENCY MANAGEiUENl  A G i N C Y  1 OAR. Burden No. 3067.0148 I FEW* USE ONLY 1 -- - .. . . 

t BRIDGVCLILVERT FORM Ex~mref luly 3 1. 199a 

PUBLIC B U R D W  DISCLOSURE NOTICE I 
I 13ubiic reporting burden for this form is estirnaled to average 2 houn  per response. The burden estimate includes ihe 

z e  for rev~cwing ins~.c:ions, searching existing &La sources, gathering and mainmining the needed d a b .  and 
. ~ m o l e u n g  and rev~ewing  ihe form. Send comments regarding the accuracy of Lhe burden estimate and any suges t ions  
for reducing this burden, to: lnforma~ion Collections Managemenb Federal Emrrzency Managemen1 Agency, 500 c 
S L ~ . J ~ L .  S.W., Washington. DC 20472; and Lo Lhe Olfice of btanagcment and  budge^, Paperwork Reduction Project (3067- 
0 ! 4 8 ) .  Washingcon. DC 20503. 

Community Name: ( /n~nc~r~or -c l f kd  b'?%rlcop a County / GW of M~lckenbuq - 
F!ooding Source: Hos/: A D :  ~ u n s e 4  WQS/I  

Project Namolldentifier: N~c&nb~rcl ADM5 FCD 89-79 
7.lD€NnFIER 

1. Name of roadway, railroad, ek.: Mcs?u I ' / ~  S#. 
1. Location o ibr idgdcdver t  alongilooding source (in terms ofsrream distance or cross-aec:ion ideniifier): 

s$G.C,&~ 0,C6?& ~ & f t b r l  O.\r78 

3. This revision r e f l e t s  [cneck onr offhe following): 

@ New br:dge/ccuivert no1 modeled in Lhe FIS 

Modiied bridge/cculvert previousiy modeied in t.he F!S 

Ti - New analysis oibridgdcculvert previously modeied in L.C FIS 
. - 
(c=+ain zhy new unaiysis was performe=: 

2. SACXGROUND , 
Pyoviae lhe roilowing iniormalion airoul Lhe strucrure: 

i Dimexion, marerial, znd shape (e.g. two 10 x 5 ieer reiniorced concrerc box c~iver:: three 30-COUL suan &{age 
I 

with 2 rows o i  two 3- ioor diameLer circniar piers; 40-foot wide ogee shape spillway) One /o '% 3 K 
48' Conrrc  k boy Cu Ivc r  f 

.I -. Entrance geomc:ry o lc~ lver r / type  of bridge opening (e.g. 30 7; "wing walls wirh so,uare ion eigc. sloping 
e.~banitrnenki and ver..icul a u u ~ n e n l s )  30"- 7rd  Lutnq W / / C  ; no inlef &p 

edTc bevc/ ; S ~ M O ~ ~  fop e r i ~ c  , w - 
13. tlydraulic model uscd to analyze the structure (r.2.. fIEC.2 with spec:& br:dgr rr,urrnr. WSPHO. f l Y X f  I 

Ifdiiicrenl !ban hydraulic anaiysis for the flooding source, justiiy why Lhe hydraulic analysis uscd for i ae  
flooding source could no1 analyze the suucture!~) .  (AUacn j u s f r~xn~ron )  

,re: If a n y  i tems d o  nor app ly  to submi t t ed  hydrau l ic  analysis. indicate by ?I/A 
One form p e r  newtrevised b r i dgdcu ive r r  

F I M A  Form 81-.39E.~uG 9'4 Form 7 



I 
- 1  - ~ > : v c r ;  5 , ~ :  I O ' X  3' A 4 8  
I 

m GP+L aTScd,'ncPr( I o 5 e  C r ~ 5 5  5ect)lon 72 O t n 7  

sk2iLh L . ~  race "{the structure logether w ~ ~ h  b e  road profile. Show, at  d mrn~mum. Lhc maximum low 

inord invert elevation, and minimum Cop o i r ~ d  elevation. 

,co & Earr+!s: 1 Cull~erf 

_-u/vcrj 51~:: /o; 3 /X 48 
L ;41P"x. A,& o f  G ~ & H +  ,i ~ U / V ~ ~ +  : o See Cross 5 c c 1 , o n  * 0. ~ 7 6  

SridgUCulren form ferm I Page i oi 6 



-. 
Skelch the plan view of the struclure(s) Show, at a minimum, the skew angle, cross-section locations, distances 
between cross seclions, and length of structure (s). 

Anach plans of the structure is)  certified by a registered Professional Engineer. 

48 
I 

Culvcrt length or bridge width (II) 

Calculated culverfmridge area ( f t ~ l  
by the hydraulic model, ifapplicable 30 pfa  

'Potrl culveraridge area (a') 30 /f 

sridseXulven Form Form 7 Page 3 of 6 



3. rnuvsn (bnt'a 

:levalions Above Which Flow is Erective for Overbanb 

I d  Overbank 
r-r -, -.: . ' 

Upslream race - - 1  .c' 
zO;-C. .~J  

f 
Downstream race j 274, 3 .  s ; i )  2 G L I ,  6 

Right Overbank 

Minimum Tor, olRoad Elevation 

Kighl Overbank 

70v. q 7  

7 7  

Upstream Cnce 

Downstream face 

100-Year Elevations Water Surface 
Elevations 

1 0 C  /. 73 

h 6 0 ,  Y *  

t:nergy Cradicnt 
Elcvations 

Upstream face 

Downstream race 

Diseharee 
irnounr of flow 

throughlover 
the slructure (s) (cls) 

Low Flow Pressure Flow Weir Flow Total Flow 

- 26F: 0 576.0 541 1 - 7  5$!4) 

rhc maximum depth of 
( 3 0 G I . Z q  - Z j n .  6P 1 

flow over the roadwaylrailroad (R.1 ........ .\ ........................... /, 6 1 ' 
Neir length (R.) ........................................................ 5 1  

Too Widths 
Floodplain 

Upstream face 

Downstream face 

Too Widths 

Erective and 
Ineffective Flow Effective Flow 

Upstream race 

Downstream race 

, ( a )  x,.,< A f /oocipfo;c cx#er .c /s  s o u 4 h  EU.C+ G /03 /4ec=d1 +c - / 
BridgdulveR Form Form 7 Page 4 dl 6 



4. SEDIMfNT TRANSPORT CONSIDERATIONS 

1. A. Is there any indicalion from historical records tha t  sedimenL transport [ induding scour a n d  deposition) can 
affect the 100-year water surface elevations? ............................. Yes No 

l a s s  Coeficienh 

Enlrance loss coeiiicienL 0.4s' 
Manning's "n" value assigned to the struclure(s) 6, O l f  

Friction loss coefficient through structure (s) 
- 

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

Tolal loss coellicieni - 
Weir coeflicienl 5. C 3  

Pier coefficient - 
Conlraction loss coellicient O* 3 
Expansion loss coeflicient 0. r 

I3 Based on the condirions (such as  geomorphology. uegelaliue cover a n d  deuelopmenf oflhe walershedand stream 
bed, a n d  bank conditions), is there a potential Tor debris end sediment transporllincluding scour a n d  
&psi l ion)  lo affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgclculvert? ...................................................... a Yes No 

. 

.. If the answer Loeither 1.4 or 1B is yes: 
A. WhaL is lhe estimaled sedimen~ (bed malerial1 load? 

cfs (aflochgradalion curueJ 

Explain method used to estimate lhc sediment Lransport and the depth of scour e n d o r  

deposition I\JP ' S c d , ' m c q  t( froor; ~ o r f  n o +  ~ ~ n r r ' d e r c d  

/t7 anQ I yS/S* 
/ 

B. Will sedimcnlaccumulalc anywhere Lhrough Lhc b r i d g c ~ c u l v c r t ? ~  Yes 0 N o  

Ifycs, explain the impact on the conveyance capacity Lhrough the 

bridgelculvert? 

- 

5. FLOODWAY ANALYSIS 

I i 

Expluin method orbridge encroachmcnl - . , 
!llwdway run) MeJAo~ 2 D~~ b / : r iq  e er,crmck,,,  e; ! +c +A:,:.-:, u ~ b  F T C  

. e n c m o c h , , , c r i  dahord. . , , ~ L N C L  , S n t ~ C f , ]  orc  d 4. +he , 
E T  rrcmd & e f f e ~ + ~ . +  T / o ~  C D / G ~ / D ~  

1 I 
8ridqeXulven Form Folm 7 Page 5 0 1 6  



5. FLOODWAY ANALYSIS (Coot'dl 

Commenls (explain any unusual sifuafions): I 

Attach analysis. 

BridgelCulven Corm Form 1 Paqe 6 of 6 



Public reporting burden Tor this form is estimated to average 2 boun per response. The burdcn estimate includes Lhe 
::xe for rcv~cwing instructions. searching existing dala sources, gathering and malnralning the needed data, and 
completing and reviewing !he rorm. Send comments regarding the accurdcy 01 thc burden estlmate and any s u g e s t ~ o n s  
Tor reducing  his burden, to: lnformalion Collections Management, Federal Emergency Management Agency, 500 C 
Slreet, S.W.. Washington. DC 20472; and to Lhe Omce of Management and Hudger, Paperwork Reduction Project. (3067. 
0 148). Washington, DC 20503. 

Community Name: f f n l n ~ ~ r ~ ~ r a f e d  h'bt-tcopa Counfv /GB'~ of g~ckenbuw 

- 

F!ooding Source: w~sh A D :  Sunsef Wash 

FiDER4L EMERGENCY MANAGEMENT AGENCY O.MB. Burden No. 3067.0148 
BRIDGE!CULVERT FORM Ermres ~ v l y  31. 1994 

Project Namcfldentilier: c k n b ~ r c l  ADM5 FcD 89-79 
d 

FEMA USE ONLY 

I .  IDENTIFIER 

- 
PUBLJC BURDEN DISCLOSURE NO'I'ICE . 

1. Name of roadway, railroad, eLc.. AJchf'5 00  - %PC ka a nc/ S +a Fc /?c ;/rood 

2. Iacatlon oibr:dgdculvert along flooding source (in terms of stream distance or cross-scc'ion identifier): 

&aCrar, 01292 ~t (a f10r1  0, 296 

3. This rev~sion ref le t s  (checir one offhe following): 

@ New br~dgdculvert not modeled in the FIS 

0 Modiiied bridgelculvert previously modeled m the FIS 

New analysis ofbr~dgdculvert  previousiy modeled in h c  FIS 
I E = , D & ~ ~  why new O M ~ ~ S L S  LUOS performed) 

1 Provide Lhe rollowing inlormalion a h u l  Lhe struelure: 

1 Dimension. material. and shape (e.g. two 10 x 5 feet reinforced concrelc box culvert: three 30-1o01 span briazc 
with 2 rows o i  two 3- foot diameter circular picrs; 40-foot wide ogct. shape spillway) .cp,. b r  ;+c 

J 4 r o w c  O F  f h r e e  1 -  &st p i c r ~ .  , 
I 

- Entrance geomelry ofculverlltype ofbridge opening k g .  30 ". 75 w ~ n g  walls W I L ~  square top edge, sloping 
embankments and ver:ical abutmenkl  Tra pepc, 'do/  oper7,'nq w j'f ~ , a c  S/occ o r  

" /  bot fom &;dfh of 7 f&. 
J J 

3. kIydraulic mudcl used to analyze the strucrurc kg.. flEC-3 wiih sperurl briakr roufrnr, WSPHO.  IIYXI 

ffEC- 2 w;+h S-c,b / t I'?OY+I~C 
LI 

l fd i f i r en t  khan hydraulic analysis for the flooding source. jus:iiy why the hydraulic analysis used for the 
flooding source could no1 analyze the strucLure(s). (Auach jusfificarion) 

so re :  I f  a n y  items d o  not apply  to submitted hydraulic  analysis. indicate by N I A  . ' O n e  form per newlrevised br idgdculver r  

F I M A  Form 8149E. AUG 93 



3.ANALYSIS 

Sketch the downstream&ce of Lhe structure together with the road profile. Show, aLa minimum, the maximum low 

1 
chord elevation, invert elevation, minimum Lop of road elevation, and inefTccLive flow widths. 

I cross  on^^, 296 1 
8mquCuiven form Fwm7 Paqc 2 or 6 



3. ANALYSIS (6nl.d) 

Ske~ch  the plan view ofthe strucLure(s) Show, at a minimum, the skew angle, cross-section locations, dishnfes 
between cross sections, and length orstruc~ure (s). I 

Cross %%on stations 
n sta.), = ...T''5/ 

st,. 8- 0 , 2 9 2  

5),.C= O J T ~ ~  

Q dl V .3 L z =  I q  Ct. 
tb tn ti 3 8 L 3 =  11q ft. 

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

Culvcrl length or bridge width (R) 19 
Calculaled culvert/bridge area (R*) 

by the hydraulic model, ifapplieable J-0 8 

'Potal culverfiridge area (Rz) +97. / 

. 



3. Awuvsn (Cont'd) 

levations Above Which Flow is Effective for O v e r b a n k  1 
I r R  Overbank 

f 7 0  u?,g 
Upstream face (2 Tb 0, '4, 

Downstream face GTA 3.  3:,) accj? 

Right Overbank 

S o $ ? .  1 

Minimum Top of Road Elevation 

Kighl Overbank 

~ U L .  I Upstream face 

Downstream face 

100-Year Elevations Waler Surface 
Elevations 

20 d 3 ,  rI 

- 2  '/ 0 , zcj 

Upstream face 

Downstream face 

Discharrre 
\mount  offlow 

LhrougWover 
the  slruclure (s) (efs) 

Tolal 1"low 

600 
- - G o o  p 

Low Flow Pressure Flow Weir Flow 

r h e  maximum depth of 
flow over the roadwaylrailroad (R.) 0 ..................................... 

Neir  length (It.) ............................. -- ......................... 0 

Top Widths 
Floodplain 

Upstream face 

Downstream face 

Top  Widths 

Effective and 
Ineffective Flow Elfective Flow 

Upstream face 

Downstream face 

I 

BridgeKulverl Form Form 7 Page P dl 6 



l a s s  Coenicienls 

Entrance loss coeK1cien1 - 
Manning's "n" value assigned Lo the slruclure(s) 0,  03,c 

Friction loss coeficient Lhrough structure (s) - 
Other loss coeflicientr (e.g.. bend 

- 
manhole, etc.) 

Tolal loss coeficienl / ,  C b  

Weir coefiicienl 2.80 

Pier coeficienl ,', ZC 
Contraction loss coeficient 0.3 

Expansion loss cwnicient 5 I-< 

1. A. Is there any indication from historical records tha t  sediment transport (including scour a n d  deposition) can 
alrect the 100-year water surface elevations? ............................. Yes No 

B Based on Lhe conditions (such as  geomorphology. uegelaliue cover a n d  dcuelopmenl ofthe tuolershed ands t reom 
bed, and  bank conditions), is there a poknlial for debris and sediment iransporLfincluding scour a n d  
dEposilion1 LO aflecl the 100-year water surrace elevations andfor conveyance capacity through the 
bridgdculvert? ..................................................... [7 yes  No 

.. ITthe answer lo either 1A or 1B is yes: 
A. WhaL is the estimated sedimentfhed material) load? 

cfs faflach gradotinn curve) 

Explain method used Lo estirnalc Lhc sediment transport and thc depth ofscour and/or 

deposition A - ' +ran  e 0 0  f c o n r , ' d e ~ c  cj 

in aoa I y s / ~ ,  
/ 

B. Will sediment accumulate anywhcrc through thc b r i d g c ~ c u l v c r t ? ~  Yes No 

Ifyes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

4. SEDIMENT TrUNSPORTCONSiDERATlONS 

5.FLOODWAY ANALYSIS 

I 
I 

1 
BridgeICulucn Form Fotm 7 Page 5 ot 6 



5. FLOOOWAY ANALYSIS (Cont'd) 

Commenta ( r rpkun  any unusual siluoliow): 

Attach analysis. 

0ridgefCulwn Form 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M.8 Burden No 3067-0148 
DAM FORM Exptres luly 3 1. 1994 

P U B L I C  BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 0 5 hour per response The burden estimate includes the 
Lime for reviewing instructions, searching existing data sources. gathering and maintaming the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden, to: Information Collections Management, Federal I?mergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction l'roject (3067-01481, Washington, DC 20503 

Community Name: Town o f  Wickenbura 

Flooding Source:- 

Project Namelldentifier: Wickenburg ADMS 

IDENTIFIER 

Name of Dam: Sunset Dam 

Location of dam along flood source (in terms of stream distance or crosssection identifier): 

From t h e  c o n f l u e n c e  o f  the Hassayampa R i v e r .  n o r t h  west  a p p r o x i m a t e l y  

0.8 m i l e .  

Check one o f  the following: 

,(! Existing dam 
0 New dam 
q Modifications o f  existing dam (describe modifications) 

Was the dam designed by =Federal agency - State agency 

- Local government agency P r i v a t e  organization? 

BACKGROUNO 

Does the dam have dedicated flood control storage? q yes BXRO 

Does the project involve revised hydrology? OYes # N o  

If  yes, complete Hydrologic Analysis Form and include calculations of the 100-year inflow f lood 
hydrograph routed through the dam with the beginning pool a t  the normal pool elevation 
(spillway crest elevation for  ungated  pillw way). Include any inf low hydrograph bulking by 
watershed sediment yield and provide necessary debris and sediment yield analysis. 

Does the revised hydrology affect the 100-year water-surface elevation behind the dam or downstream 
of the dam? . . Yes E N 0  

If  yes, complete the Riverine Hydraulic Analysis Form and complete the table shown on  the 
following page. 

1 
FEMA Form81-89H.AUG93 Form 11 Page 1 of 2 



Stillwater Elevation Behind the Dam 

FIS Revised 
10-year 
50-year 
100-year ~ o t  Ava i l ab le  Not Ava i l ab le  
500-year 
Normal Pool Elevation Dry 0001 area. 

Was long term sediment accumulation taken into consideration in  determining the normal pool 
elevation? n yes NO 

Was the dam designed to withstand the hydrostatic and hydrodynamic forces associated with :!sods 
greater than the 100-yearflood? a yes No 

If no, and the dam has a reasonable probability of failure duringthe 100-year flood, please attach 
dam break analysis. 

Provide the following data on the dam: 

Height: 2141.5 f t  

Crest Elevation: 2131 ft . 
100-year flood storage capacity: 55 ac - f t  
Freeboard (measured from 100-year water surface elevation): 10.5 f t . 

Spillway(s): Outlet(s): 
I' 

Type: gated ungated Type: a gated ungated 

Width: 1 4  f t .  width: 18 inches 

Height: 30.5 ft. Height 18 inches 

Crest Elevation: 2131 f t  . Diameter: 30 inches 

Invert Elevation: 2104.75 

Explain flow regulation plan: C o l l e c t s  runof f  i n  Sunset Wash and conveys i t  v i a  a 30 i n c h  
P i p e l i n e  t o  a wash below t h e  Town of Wickenburg which f lows i n t o  t h e  Hassayampa 
River .  The i n t a k e  s t r u c t u r e  has an 18" x 18" gated opening a t  stream bed l e v e l  and 
a l so  func t ions  as a drop i n l e t  w i t h  an open t o p  t o  pe rm i t  discharge f o r  f lows 

X C ~ S S  normal & tge projec?features. ~ricluding the emergency spillway, designed to accommodate the 100-year flood 
discharge without overtopping the dam? g Yes No 

Was the dam designed in accordance with all currently applicable local, State, and Federal 
regulations? a Yes No 

If no, please provide explanation _ 

FEMA may request a list of regulations that have been complied with and supporting documentation 
demonstrating compliance with these regulations. 

Attach copy of formal operation and maintenance plan 

Answer NIA to any questions which are not applicable 

Dam Form Form 11 Page 2 of 2 



Annual Ins~ection Reoort - Sunset F.R.S. 

1. Insoection Team: 

The annual inspection of the Sunset F.R.S. was conducted on June 23, 1993. 
The inspection team consisted of: 

Ken Hussain - Arizona Department of Water Resources 
Ernie Hamer - Work Control Center, Flood Control District 

2. Proiect Conditions: 

The weather was clear and hot with the temperature reported at Phoenix Sky 
Harbor International Airport at a high of 106' F. 

3. Imooundment: 

The highest level of impoundment this past year was 9.4 feet on August 22, 
1992. 

4. Insoection Observations: 

The crest of the dam is in good condition and the access road along the 
crest is free of vegetation. The upstream and dovnstream slopes are in 
good condition. The toes and groin areas appear stable. Vegetation on 
slopes of structure exceeding 2-3' in height needs to be removed as 
observed by Ken Hussain. 

All the concrete in the spillway appeared sound. Previous movement at 
expansion joints of wing walls needs to be rechecked and monitored. 
The ungrouted rip rap in the stilling basin is intact and free of 
vegetation. The approach channel of the emergency spillway was clear and 
free of obstructions. 

C. Qutlet Works: 

The outlet tover is in excellent condition. The impound area needs to be 
moved, but appears in good condition with no debris or silt buildup. The 
gated outlet had been recently serviced and is in good working order. The 
gate is in closed position. 

5. Conclusion: 

The dam and appurtenance are in excellent condition and will function as 
designed. 



Annual Inspection Report 
Sunset FRS 6/93 
Page 2 

6. Reauired Action: 

aintenance and observation of the structure as required. 
written to mow impoundment area. 

Construction and Operations Division Manager 

Copies to: Remer Dekle, Soil Conservation Service 
John Hall, Soil Conservation Service, Phoenix Field Office 
Ken Hussain, Arizona Department of Water Resources 
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PAGE 1 

................................... 
HEC-2 UATER SURFACE PROFILES 

THIS RUN EXECUTED 14AUG92 15:27:35 

Version 4.6.2; May 1991 
t*.***.****t****tt**.""***t* 

T1 UICKENBURG ADMS: MARICOPA CWNTY - CONTRACT FCDMC 89-79 
T2 BLACK & VEATCH PN 17676: COE & VAN L W  JN 1197-02 
13 UASH ID: SUNSET UASH (UASHAD.0) 

J1 ICHECK INQ NlNV IDIR STRT METRIC HVlNS Q USEL FP 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BU CHNlM ITRACE 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

ar  2 600 600 
NC 0.045 0.045 0.035 .1 .3 

HASSAYAMPA RIVER CROSS SECTlON 50.94 (CBA 198a. NO DATUM CHANGE) 
CONFLUENCE UITH UASH AD - SUNSET UASH, A WEST TRIBUTARY 
NOW COINCIDENT WITH 100-YEAR DISCHARGE IN  HASSAYAMPA. 

X1 50.94 30 1912.5 2217.5 475.0 555.0 500.0 
GR 2044.3 1235.0 2043.4 1580.0 2028.0 1605.0 2027.0 1678.6 2023.5 1719.0 
GR 2024.0 1869.6 2021.9 1892.6 2022.0 1912.5 2024.4 1990.0 2025.6 2111.5 
GR 2023.6 2160.9 2022.4 2173.0 2022.4 2200.2 2022.4 2217.5 2027.7 2256.6 
GR 2028.4 2389.9 2030.0 2524.1 2028.6 3209.1 2029.8 3462.2 2043.6 3494.3 
OR 2043.3 3534.2 2052.0 3548.9 2055.6 3689.4 2054.1 3742.9 2039.6 3849.8 
GR 2042.G 39i3.8 2044.7 4024.6 2052.4 4089.3 2049.0 4169.4 2053.6 4249.8 

NC 0.055 0.065 0.035 .1 .3  
ET 7.1 9.1 

FIRST CROSS SECTION OF UASH ID - SUNSET UASH. 
EXISTING 2 BARREL-42" CORRUGATED METAL PlPES UNDER DlRT ROAD 

APPROXIMATELY 45 FEET DWNSTREAM OF THlS CROSS SECTION. 
?HIS CROSSlNG HAS NOT BEEN INCLUDED IN THlS ANALYSIS BECAUSE 
THE CROSSING IS IN THE EXISTING FLOFOPLAIN OF THE HASSAYAWA 
RIVER AN0 UWLD BE INUNDATED IN A 100 YEAR EVENT. BASED ON THE 
FIELD SURVEY DATA, THE EXISTING PIPES UlLL NOT HANDLE THE 
100 YEAR PEAK DISCHARGE FRW WASH AD-SUNSET UASH. THERE IS 
EVIDENCE THAT FLW WERTOPS THE DlRT ROAD UITH EXCESS FLOW 
DRAINING EAST AND SWTH. 



PAGE 2 

ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, F1OQ)PLAIN LIMITS ARE BASE0 ON THE COnWTEO 
USEL AN0 THE TOPOGRAPHY. 

X I  0.216 54 980 1020 1150 900 1141 
GR 2038 490 2037.8 503.8 2037.5 517.5 2037.3 
GR 2036.7 558.3 2036.3 571.7 2036 585 2034 
GR 2033.6 627.7 2033.3 641.5 2033.1 655.4 2032.9 
GR 2032.6 697 2032.6 71 1 2032.6 725 2032.6 
GR 2032.6 767 2032.6 781 2032.6 795 2032.6 
GR 2032.6 835.9 2032.6 849.5 2032.6 863.2 2032.8 
GR 2033.4 903.3 2033.7 916.7 2034 930 2036 
GR 2038 970 2036 980 2035.7 993.3 2034.6 
GR 2036 1020 2037 1030 2036 1045 2034 
GR 2034 1078.3 2034 1092.5 203L 1106.7 2034 
GR 2036 1145 2038 1160 2040 1170 2040.5 

0.065 0.070 0.035 .l .3 

7.1 9.1 973 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOY AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE CCMPUTEO 

USEL AN0 THE TOPOGRAPHY. 
0.261 53 990 1010 198 210 235 
2042 590 2040 615 2038 640 2037.7 

2037.1 691.8 2036.9 698.2 2036.5 724.1 2036.3 
2035.9 762.7 2035.7 7'75.3 2035.7 781.7 2035.5 
2035.3 813.3 2035.3 819.7 2035.1 832.3 2035.1 
2035.2 858.1 2035.2 864.6 2035.5 884.2 2035.5 
2035.8 916.9 2036 930 2040 945 2041 
2038.7 976.7 2037.3 983.3 2036 990 2035.8 
2035.8 1005 2036 1010 2038 1020 2040 
2040.5 1035 2040.3 1040 2040 1045 2036 
2035.3 1073.3 2035 1080 2035.6 1101 2036 

2040 1150 2043.3 1171 2045.5 1185 

0.065 0.070 0.035 .3 .5 
9.1 

WUNSTREAM CROSS SECTIW OF THE ATCHISW-TOPEKA AND SANTA FE 
RAILROAD TRESTLE. 

0.292 65 978.85 1021.55 132 139 17, 
10 

2054.8 600 2054.6 612 2054.4 624 2054.2 
2053.8 6M) 2053.7 665.8 2053.6 671.6 2053.5 
2053.2 694.8 2053.1 700.6 2053.0 706.4 2052.9 
2052.6 729.6 2052.5 735.4 2052.4 741.2 2Ll52.2 
2052.0 764.4 2051.9 770.2 2051.8 781.8 2051.7 
2051.6 799.2 2051.5 810.8 2051.3 822.3 2051.2 
2050.9 856.8 2050.8 868.3 2050.7 879.8 2050.6 
2050.3 914.3 2050.2 920 2050.1 930 2050 
2046.6 965.15 2044.6 965.25 2037.6 978.85 2037.9 
2037.7 1000 2037.7 1010 2037.8 1015 2037.7 
2044.8 1035.45 2046.8 1035.55 2049.4 1036 ' 2048.7 
2048.1 1083 2047.8 1094 2047.5 1105 2047.2 
2046.6 1139.6 2046.3 1151.2 2046 1162.7 201r5.8 
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9.1 
1.25 1.56 2.8 0 42.70 4.22 497.1 

UPSTREAH CROSS SECTION OF THE ATCHISON-TOPEKA AND SANTA FE 
' 

RAILROAD TRESTLE. 
0.296 66 978.85 1021.55 19 19 19 

0 0 1 2046.8 2049.1 0 0 
10 

-12 965.0 2049.8 965.15 2049.8 
978.85 2049.7 982.5 2049.6 

1000 2049.5 1016.7 2049.3 
1035.45 2049.1 1035.55 2049.5 

2056 520 2054.8 589.2 2054.6 603.4 2054.4 
2054.0 639 2053.9 646 2053.7 660.3 2053.4 
2053.0 702.9 2052.9 71 0 2052.7 724.2 2052.4 
2052.0 765.0 2051.9 774 2051.7 788.2 2051.6 
2051.4 816.6 2051.3 830.8 2051.1 845 2050.9 
2050.6 886 2050.5 899.7 2050.3 913.4 2050 
2046.8 965.15 2044.8 965.25 2037.9 978.85 2039.8 
2037.8 1000 2037.8 1016.7 2038.3 1021.55 2044.8 
2049.1 1036.0 2048.9 1064.6 2W8.8 1071.5 2048.7 
2048.6 1099.2 2048.5 1106.2 2048.4 1120 2048.3 
2048.0 1162 2047.9 1176 2047.8 1190 2047.7 
2047.5 1210.8 2047.4 1217.7 2047.3 1224.6 2047.3 
2047.2 1245.4 2047.1 1252.3 2047.1 1259.2 2047.0 
2046.9 1280 

ET 7.1 9.1 820 
NC 0.070 0.070 0.030 .1 .3 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTIN: THEREFORE, FLMXlPLAlN LIMITS ARE BASED OM THE COnPUTED 
USEL AND THE TOPOGRAPHY. 

X I  0.321 74 980 1020 128 132 119 
GR 2050 580 2048.7 586.7 2047.3 593.3 2046 
GR 2042 630 2041.8 645.4 2041.8 653.1 2041.6 
GR 2041.3 699.2 2041.2 706.9 2041.1 722.3 2041 
GR 2041.3 762 2041.3 770 2041.5 786 2041.5 
GR 2041.7 818 2041.9 834 2042 850 2042 
CR 2042.1 895 2042.3 910 2042.3 917.5 2042.4 
GR 2042.2 953.3 2042 960 2040.7 973.3 2040 
GR 2039 993.3 2039 1000 2039.6 1015 2040 
OR 2043 1045 2043.7 1D61.7 2044.3 1076.7 2044.7 
GR 2044.3 1098.8 2043.5 1107.5 2042.8 1116.3 2042 
CR 2041.3 1155 2041 1170 2040.8 1185 2040.6 
GR 2040.3 1215 2040.1 1222.5 2040 1230 2040.3 
GR 2040.8 1252.5 2041 1260 2041.3 1267.5 2041.5 
GR 2042 1290 2046 1307.5 2049 1316.3 2051 
GR 2057 1342.5 2058 1360 2058.3 1373.3 2058.5 
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2 5 76 5 76 
9.1 

El-DATA USE0 TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
' 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE CWPUTEO 
WSEL AND THE TOPOGRAPHY. 

0.390 53 985 1020 460 450 438 
2050 630 2049.3 635 2048.7 640 2048 
2047 662.5 2046.8 666.9 2 W  680 2045.8 

2045.6 702.5 2045.4 71 6 2045.3 720.5 2045.3 
2044.8 752 2044.7 756.5 2044.7 76 1 2044.5 
2044.7 783.5 2044.9 792.5 2045.1 806 2045.3 
2045.6 833 2045.8 846.5 2045.8 85 1 2046 
2046.1 882.9 2046.2 887.5 2046.2 901.3 2046.3 
2046.2 924 2046.2 937.5 2046.1 95 1 2046 
2045.4 972 2045 980 2044.5 985 2043 

2044 1020 2047.6 1032 2050 1040 2052.7 
2058 1055 2058.1 1060 2058.2 1070 

9.1 
PARK STREET - DIP CROSSING. 

0.491 48 985 1020 
2054 780 2054 794.3 
2054 851.7 2054 866.1 

2053.7 899.3 2053.5 908.7 
2052.7 936.7 2052.5 941.3 
2051.4 975 2051.3 980 

2051 1010 2051.3 1015 
2052.4 1044.1 2052.7 1058.2 
2053.6 1095.9 2053.8 1100.6 
2054.3 1153.5 2054.4 1168 
2054.8 1226 2054.9 1240.5 
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NC 0.070 0.063 0.030 .1 .3 
E l  7.1 9.1 987 

DOUNSTREAM CROSS SECTION OF 1.5 FODT DROP STRUCTURE AT 
THE WTLET OF THE MESQUITE STREET CROSSING. 
ET-DATA USED TO SET LlnITs OF EFFECTIVE FLMI AREA AT CURRENT 

SECTION: THEREFMIE. FLOWPLAIN LlnlTs ARE BWED ON THE COMPUTED 

USEL AND THE TOPOGRAPHY. 
X1 0.568 60 595 1005.0 232 148 179 
X3 10 
GR 2062 740 2062 744.8 2061.8 759.1 2061.8 
GR 2061.7 773.5 2061.5 797.4 2061.4 802.2 2061.4 
OR 2061.3 821.3 2061.2 826.1 2061.2 830.9 2061 
GR 2060.9 859.6 2060.9 864.4 2060.8 869.2 2060.8 
GR 2060.7 888.3 2060.6 893.1 2060.6 897.9 2060.5 
GR 2060.4 917.1 2060.4 921.9 2060.3 926.7 2060.3 

2060.2 945.8 2060.1 950.6 2060.1 955.4 2060 
. 2059.7 975 2059.66 980 2059.66 985 2054.1 

GR 2054.1 1005.0 2059.64 1019.1 2058.8 1023.9 2058.7 
GR 2058.5 1057.4 2058.4 1062.t 2058.4 1071.7 2058.3 
GR 2058.2 1086.1 2058.2 1090.9 2058 1105.2 2058 
GR 2057.1 1152.9 2057.1 1157.6 2056.9 1162.4 2056.5 

NC 0.070 0.065 0.015 .3 .5 
ET 7.1 9.1 975 

DOUNSTREAM CROSS SECTlOW OF 10' X 3' COWCRETE BOX CULVERT 
AT THE MESQUITE STREET CROSSING. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOWPLAIN LlntTs ARE BASED ON THE CO~PUTED 

USEL AND THE TOPOGRAPHY. 
X I  0.569 62 994.99 1005.0 .1 .1 
X3 10 
GR 2062 740 2062 744.8 2061.8 759.1 2061.8 
GR 2061.7 773.5 2061.5 797.4 2061.4 802.2 2061.4 
GR 2061.3 821.3 2061.2 826.1 2061.2 830.9 2061 
GR 2060.9 859.6 2060.9 864.4 2660.8 869.2 2060.8 
GR 2060.7 888.3 2060.6 893.1 2060.6 897.9 2060.5 
GR 2060.4 917.1 2060.4 921.9 2060.3 926.7 2060.3 
GR 2060.2 945.8 2060.1 950.6 2060.1 955.4 2060 
GR 2059.7 975 2059.M 980 2059.65 985 2058.7 
t R  2055.7 1000.0 2055.7 1005.0 2058.7 1005.01 2059.64 

2058.7 1028.7 2058.7 1033.5 2058.5 1057.4 2058.4 
2058.3 1076.5 2058.3 1081.3 2058.2 1086.1 2058.2 

GR 2058 l l l 0  2057.5 1133.8 2057.1 1152.9 2057.1 
GR 2056.5 1186.2 2056 1210 
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ET 7.1 9.1 
SC 1.015 0.45 3.0 0 3.0 10 

UPSTREAM CROSS SECTION OF 10' X 3' CONCRETE BOX CULVERT 

AT THE MESPUITE STREET CROSSING. 

THE BOX CULVERT DOES NOT HAVE THE CAPACITY TO HANDLE THE 

PEAK DISCHARGE OF 541 CFS. THE TOTAL F L W  l N T 0  THE BOX CULVERT 
I S  APPROXIMATELY 268 CFS, AND 273 CFS OVERTOPPING THE STREET 

WITH 44 CFS CROSSING THE STREET I N  UE lR  F L W  AND 232 CFS 
GOING SWTHEASTERLY O W  MESQUITE STREET AND S W E  F L W  REENTERlNG 

THE UASH AT PARK STREET AM0 SCME OF THE FLOU REENTERING THE 

UASH AT FISHER STREET. 

E l -DATA USED TO SET L I M I T S  OF EFFECTIVE FLOU AREA AT WRRENT 

SECTION: THEREFORE, FLWOPLAIN  L I M I T S  ARE BASED ON THE CDnPUTED 

USEL AND THE TOPOGRAPHY. 

X1 0.578 60 994.99 1005.01 48 48 48 
X2 0 0 2 2059.0 2059.68 0 0 
X3 10 
BT -8 980.0 2060.54 990.0 2060.4 
01 1000.0 2059.76 1006.0 2059.68' 
BT 1020.4 2059.97 1030.8 2059.83 
GR 2062 790 2061.9 795.3 2061.9 800.7 2061.8 
CR 2061.7 827.3 2061.7 832.7 2061.6 843.3 2061.6 
GR 2061.5 864.7 2061.4 875.3 2061.4 885.8 2061.3 
CR 2061.2 906.8 2061.2 917.3 2061.1 927.8 2061 .O 

2060.9 948.8 2060.8 959.3 2060.7 969.8 2060.6 
2059.0 994.99 2056.0 W5 2056.0 1000 2056.0 

GR 2059.5 1015.2 2059.4 1020.4 2059.83 1030.8 2059.76 
GR 2059.6 1046.4 2059.47 1056.8 2059.32 1067.2 2059.25 
GR 2059.3 1082.8 2059.2 1093.2 2059.1 1103.6 2059.0 
GR 2058.8 1129.6 2058.7 1134.8 2058.6 1145.4 2058.5 
GR 2058.3 1161.4 2058.2 1166.8 2058.1 1172.1 2057.9 
GR 2057.6 1193.6 2057.4 1198.9 2057.3 1204.3 2057.1 
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7.1 9.1 971 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOY AREA AT CURRENT 
SECTION: THEREFORE. FLOCQPLAIN LlUlTS ARE BASED ON THE CWPUTEO 
YSEL AND THE TOPOGRAPHY. 

X1 0.672 70 907.5 1002.9 148 135 173 
GR 2066 810 206-5 813 2065.9 815.9 2065.9 
GR 2065.8 827.8 2065.7 830.7 2065.7 836.7 M65.6 

2065.5 848.5 2065.5 851.5 2065.4 854.4 2065.4 
2065.3 869.3 2065.2 872.2 2065.2 875.2 2065.1 

GR 2065 887 2065 893 2064.9 695.9 2064.9 
GR 2064.8 907.8 2064.7 910.7 2064.7 916.7 2064.6 
OR 2064.5 928.5 2064.5 931.5 2064.4 9U.4 2064.4 
GR 2064.3 949.3 2064.2 952.2 2064.2 955.2 2064.1 
CR 2064 967 2064 970 2062.8 979 2062 
GR 2060.2 994 2060.2 1000 2061 1002.9 2061.9 
GR 2063.5 1011.4 2064.3 1014.3 2065.2 1017.1 2066 
GR 2065.9 1026 2065.7 1032 2065.7 1035 2065.5 
GR 2065.3 1050 2065.3 1053 2065.1 1059 2065.1 
GR 2064.4 1074 2063.8 1083 2063.2 1092 2062.6 

0.055 0.065 0.018 .1 .3 

9.1 
BEGIN CONCRETE LINE0 CUTLET CHANNEL 65 FEET #ORTH OF JACKSW 
STREET PIPE CROSSING. 

0.681 54 994 1006.0 75 30 4~ 
10 

2070 800 2068.7 813.3 2068.3 820 2068 
2067.9 845.8 2067.8 858.4 2067.7 871 2067.6 
2067.5 893.2 2067.4 896.3 2067.4 905.8 2067.3 
2067.1 940.5 2066.7 943.7 2067 946.8 2066.7 
2066.4 973.3 2066.4 976.7 2066.3 980 2066.0 
2065.2 988 2062.07 994.0 2062.07 996.7 2062.07 
2062.1 1006.0 2065.20 1010 2065.95 1013.3 2065.7 
2067.7 1046.7 2068 1050 2068.6 1053.2 2069.6 
2070.7 1065.9 2071.3 1069.1 2071.8 1072.3 2072.4 
2074.6 1088.2 2075.6 1094.6 2076.2 1097.7 2076.7 
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NC 0.055 0.065 0.024 .3 .5 
ET 9.1 

JACKSON STREET PlPE CROSSING - CROSSING WELLED AS 3-BARREL, 
18" DIAMETER, CIRCULAR PIPESCEWIVALENT DIAMETER OF 20.4" x 
15.6" ARCH CORRUGATED METAL PIPES - DOWSTREAU CROSS SECTION OF 
3 - BARREL, 20.4" x 15.6" ARCH CORRUWTED METAL PlPE WITH 
PROJECTING ENDS. THE STREET EMBANWENT HAS BEEN CONCRETE 
LINED FOR EROSION PROTECTION AND THE WNCRETE EMBANKMENT 
PROTECTION I S  A PART OF THE CONCRETE LINED CHANNEL DOUNSTREAU. 

X1 0.693 55 994 1006.0 65 65 65 
X3 10 
GR 2072 710 2070 800 2068.7 813.3 2068.3 
GR 2067.9 836.3 2067.9 845 -8 2067.8 858.4 2067.7 
GR 2067.5 886.8 2067.5 893.2 2067.4 896.3 2067.4 
GR 2067.2 931 2067.1 940.5 2066.7 943.7 2067 
GR 2066.3 970 2066.4 973.3 2066.4 976.7 2066.3 
GR 2065.8 986.7 2065.9 988 2062.85 994.0 2062.85 
ER 2062.9 1003.3 2062.9 1006.0 2065.89 1010 2065.95 
GR 2066.3 1033.3 2067.7 1046.7 2068 1050 2068.6 
GR 2070.2 1062.7 2070.7 1065.9 2071.3 1069.1 2071.8 
GR 2073.4 1081.8 2074.6 1088.2 2075.6 1094.6 2076.2 
GR 2077.3 1104.1 2077.8 1107.3 2078.4 1110.4 2079.4 

7.1 0.1 915 
3.024 .7 2.9 0 1.5 0 46.5 

UPSTREAU CROSS SECTION OF 3 - BARREL. 20.4" x 15.6" ARCH 
CORRUGATED METAL PIPE CROSSING. ROAD EMBANKMENT I S  CONCRETE 
LINED FOR EROSION PROTECTION. INLET CHANNEL I S  CONCRETE LINED 
FOR A DISTANCE OF ABOUT 5 FEET UPSTREAM OF THE PIPES. 
ET-DATA USED TO SET LlnrTs OF EFFECTIVE FLOY AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAlN LIMITS ARE BASED ON THE CWPUTED 
USEL AND THE TOPOGRAPHY. 

X1 0.704 66 994.75 1005.25 46.5 46.5 46.5 
X2 0 0 2 2066.0 2064.9 0 0 
X3 10 
BT -7 985 2066.4 994.75 2066.6 
BT 1003.3 2067.1 1005.25 2067.5 
8T 1020.7 2068.9 
GR 2072 705 2070 750 2069.8 757.5 2069.8 
GR 2069.3 780 2069.3 783.8 2069 795 2068.8 
OR 2068.5 817.5 2068.3 825 2068.3 828.8 2068 
GR 2067.9 817.4 2067.9 854.8 2067.8 858.5 2067.8 
GR 2067.7 873.3 2067.6 877 2067.6 884.4 2067.5 
GR 2067.4 895.6 2067.4 903 2067.3 906.7 2067.3 
GR 2067.2 921.5 2067.1 925.2 2067.1 932.6 2067 
GR 2066.4 951.3 2066.8 955 2066.7 W6.3 2066.6 
GR 2066.4 985 2063.1 994.75 2063.39 1000 2063.39 
GR 2066.4 1011.25 2068.9 1020.7 2069.1 1024.3 2070 
-3 2071.1 1049.3 2072 1060 2072.4 1063.9 2072.9 

ZOi3.8 1075.6 2074.2 1079.4 2074.7 1083.3 2075.1 
CR 2076 1095 2076.6 1098.6 2077.1 1102.1 2078.9 
GR 2080 1120 
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NC 0.055 0.065 0.035 .1 .3 
ET 7.1 9.1 915 1036 

END OF 5 FOOT CONCRETE LINED INLET CHAUNEL. 
ET-DATA USED TO SET LlnlTs OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED 011 THE CWPUTED 
USEL AND THE TOPOGRAPHY. 

X1 0.705 66 991.75 100.3 5 5 5 
X3 10 

GR 2072 705 2070 750 2069.8 757.5 2069.8 761.3 
GR 2069.3 780 2069.3 783.8 2069 795 2068.8 802.5 
GR 2068.5 817.5 2068.3 825 2068.3 828.8 2068 840 
GR 2067.9 847.4 2067.9 854.8 2067.8 858.5 2067.8 862.2 
GR 2067.7 873.3 2067.6 877 2067.6 884.4 2067.5 888.2 
GR 2067.4 895.6 2067.4 903 2067.3 906.7 2067.3 914.1 
GR 2067.2 921.5 2067.1 925.2 2067.1 932.6 2067 936.3 
GR 2066.4 951.3 2066.8 955 2066.7 966.3 2066.6 977.5 
GR 2066.4 985 2064.4 994.75 2064.39 1000 2064.39 1003.3 
GR 20b7.4 1011.25 2068.9 1020.7 2069.1 1024.3 2070 1035 
GR 2071.1 1049.3 2072 1060 2072.4 1063.9 2072.9 1067.8 
GR 2073.8 1075.6 2074.2 1079.4 2074.7 1083.3 2075.1 1087.2 

GR 2076 1095 2076.6 1098.6 2077.1 1102.1 2078.9 1112.9 
GR 2080 1120 

7.1 9.1 900 1011 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLOWPLAIN LIMITS ARE BASED ON THE MnPUTED 
USEL AND THE TOPOGRAPHY. 

X1 0.721 65 986.7 1003.3 83 83 83 
OR 2072 685 2070 770 2070 773.3 2069.9 776.6 
GR 2069.8 786.5 2069.8 793.1 2069.7 796.4 2069.7 803 
GR 2069.6 812.9 2069.5 816.2 2069.5 822.8 2069.4 826.1 
GR 2069.3 836 2069.3 842.6 2069.2 845.9 2069.2 849.3 
GR 2069.1 862.5 2069 865.8 2069 869.1 2068.9 872.4 
GR 2068.8 885.6 2068.8 W . 9  2068.7 892.2 2068.7 898.8 
GR 2068.6 908.7 2068.5 91 2 2068.5 918.6 2068.4 921.9 
OR 2068.3 931.8 2068.3 938.4 2068.2 941.7 2068.2 951.7 
OR 2068.3 968 2068.3 971 2068.4 974 2068.4 980 
GR 2066.8 986.7 2066 990 2065.8 993.3 2065.7 996.7 
GR 2067 1003.3 2068.5 1006.7 2070 1010 2071 1013.3 
GR 2074 1023.3 2075 1026.7 2076 1030 2076.8 1043.3 
GR 2077.7 1060 2078.5 1073.3 2079.1 1083.3 2079.2 1086.7 

ar 2 481 481 
E l  9.1 

LINCOLN STREET CROSSING - OOUNSTREM CROSS SECTION OF A 3 
BARREL 20.4" x 15.6" ARCH CORRUGATED METAL PIPE WITH PROJECTING 
ENDS. ROAD EMBANKMENT I S  COMCRETE LINE0 FOR EROSION PROTECTION. 
THIS CROSSING IS NOT KaELLED AS A CULVERT CRQSSING BECAUSE 
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THE INLET I S  COMPLETELY COVERE0 BY SEDIUEUTATION. 

ELEVATION I S  EQUAL TO THE TOP OF ROADWAY. 

0.762 41 994.75 1005.25 215.5 
2072 790 2072 802 2072 
2072 850.2 2072 862.3 2072 
2072 910.8 2072 922.9 2072 
2071 961.4 2071 970 2070.9 

2070.4 9E1.4 2070.3 984.3 2070.1 
2067.3 996.7 2067.34 1000 2067.34 
2069.5 1016.7 2069.6 1020 2069.7 
2070.8 1042 2071.6 1054 2072 

2078 1090 

THE INLET 

9.1 
T H l S  I S  THE DCUNSTREAH CROSS SECTION OF THE LINCOLN STREET 

CROSSING. T H l S  SECTION 1 5  THE TOP OF A 3 F W T  DROP STRUCTURE 

CREATED BY THE COVERED INLET LOCATED UPSTREAM OF T n r s  SECTIN. 

0.763 41 994.75 1013.3 .5 .5 .5 
2072 n o  2072 802 z o n  814 2072 
2072 850.2 2072 862.3 2072 874.4 2072 
2072 910.8 2072 922.9 2072 935 2071.2 
2071 961.4 2071 970 2070.9 972.9 2070.7 

2070.4 981.4 2070.3 984.3 2070.1 987.1 2070 
2069.8 996.7 2069.7 1000 2069.7 1W3.3 2069.8 
2070.1 1016.7 2070.2 1020 2070.3 1023.3 2070.4 
2070.8 1042 2071.6 1054 2072 1060 2074.4 

2078 1090 

7.1 9.1 899 

UPSTREAM CROSS SECTION OF LINCOLN STREET. 3 - BARREL, 20.4" 
x 15.6" CORRUGATED METAL PIPE, PIPES ARE COVERED BY 

SEDIMENTATION AND ARE CONSIDERED INEFFECTIVE. 

X I  0.765 65 957.7 1025.0 47 47 47 
GR 2073 660 2073 671.8 2073 683.6 2073 
GR 2073 719.1 2073 730.9 2073 742.7 2073 
GR 2073 778.2 2073 790 2073 801.8 2073 
GR 2073 837.3 2073 849.1 2073 855 2072.8 
GR 2072.4 891.3 2072.2 903.3 2072 915.4 2071.8 
GR 2071.4 945.6 2071.2 957.7 2071 969.8 2070.8 
GR 2070.5 1000 2070.9 1012.5 2071.3 1025 2071.4 
GR 2072 ,1050 2072.1 1056 2072.1 1062.1 2072.2 
GR 2072.4 1086.2 2072.4 1092.2 2072.5 1098.2 2072.5 
CR 2072.6 1116.3 2072.8 1128.4 2072.8 1134.4 2072.9 
GR 2073.1 1158.5 2073.1 1164.6 2073.2 1170.6 2073.2 
GR 2073.4 1194.7 2073.5 1200.7 2073.5 1206.8 2073.6 
GR 2073.8 1230.9 2073.8 1236.9 2073.9 1242.9 2073.9 
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CONFLUENCE OF UASH AD - SUNSET UASH AND WASH AE - SUNNY COVE 
WASH I S  LOCATED 120 FEET UPSTREAM OF THIS SECTION. 

0.798 31 990 loOD 142 132 140 
2076 654.4 2076 670 2075.9 677.1 2075.7 684.3 2075.6 691.4 

2075.4 698.6 2075.3 705.7 2075.1 712.9 2075 735 2076 800 

2076 860 2076.3 938 2076.3 966 2076.0 972 2072.3 977 
2074 982 2072 990 2072 1000 2074 1010 2074 1025 
2074 1040 2074 1055 2074 1070 2074 1085 7073.9 1092.5 

2073.9 1100 2073.8 1107.5 2073.8 1115 2073.6 1130 2073.6 1137.5 
2073.5 1145 

QT 2 336 336 
NC 0.070 0.070 0.030 .1 .3 
ET 9.1 

1ST CROSS SECTION OF UASH AD-SUNSET UASH UPSTREU OF 
WASH AE-SUNNY COVE UASH. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIW LIMITS ARE RASED ON THE COWUTED 
WSEL AND THE TOPOGRAPHY. 

X1 0.862 62 990 1010 200 408 335 
GR 2078 740 2077.1 809.99 2085.1 810 2085.1 
OR 2076.3 873.99 2084.3 874 2084.3 894 2076.0 
GR 2084.0 920.01 2084.0 948 2084.0 972 2076.0 
GR 2075.9 990 2075.8 993.3 2075.7 9W.7 2075.5 
GR 2075.8 1006.7 2076 1010 2076.7 1013.3 2077.3 

2078.1 1023 2078.1 1028.9 2078.2 1031.9 2078.2 
2078.3 1040.8 2078.4 1043.8 2078.4 1046.8 2078.5 

GR 2078.6 1055.7 2078.6 1058.7 2078.7 1061.7 2078.7 
GR 2078.8 1070.6 2078.9 1073.6 2078.9 1079.5 2079.1 
CR 2079.2 1094.4 2079.2 1097.4 2079.3 1100.4 2079.3 
GR 2079.4 1109.3 2079.5 1112.3 2079.5 1115.2 2079.6 
GR 2079.7 124.2 2079.7 1127.1 2079.8 1130.1 2079.8 
GR 2079.9 1142 2080 1145 

7.1 9.1 
DIP SECTION CROSSING AT KELLIS ROAD. 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWPLAIN LIMITS ARE BASED ON THE COnPUTEO 
USEL AND THE TOPOGRAPHY. 

0.913 34 980 1020 200 415 270 
2081 .O 485.0 2080.0 518.0 2079.9 564.2 2079.8 610.4 2079.7 656.6 
2079.6 702.8 2079.5 749.0 2079.4 795.2 2079.3 841.4 2079.2 887.6 
2079.1 934.0 2079.0 980.0 2078.8 990.0 2078.6 1000.0 2079.0 1015.0 
2079.0 1020.0 2079.09 1030.0 2079.14 1040.0 2079.2 1050.0 2079.26 l W . 0  
2079.3 1070.0 2079.37 1080.0 2079.43 1090.0 2079.49 1100.0 2079.54 1110.0 
2079.6 1120.0 2079.66 1130.0 2079.71 1140.0 2079.77 1150.0 2079.63 1160.0 
2079.9 1170.0 2079.94 1180.0 2080.0 1190.0 2081 .O 1385.0 
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ET-DATA USED TO SET L IMITS  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTIW: THEREFORE, FLWDPLAIN L IMITS  ARE BASED ON THE CWWTED 

YSEL AND THE TOPOGRAPHY. 

0.957 69 990 1020 235 235 ' 235 
2097 380 2096.2 386.7 2095.3 393.3 2093.7 
2092 420 2084 435 2083 447.5 2082 
2082 4W.6 2082 502.9 2082 517.1 2082 
2082 560 2081.9 566.7 2081.9 573.3 2081.8 

2081.8 606.7 2081.8 613.3 2081.9 620 2081.9 
2082 646.7 2082 660 20a2 672.5 z082 

2081.9 699 2081.9 706 2081.8 713 2081.8 
2081.9 747.5 2081.9 761.3 2082 768.1 2082 
2082.1 800.7 2082.1 813.6 2082.1 826.7 2082.1 
2082.2 853.3 2082.2 860 2082.4 874 2082.6 
2083 909 2083.2 91 6 2085.4 930 2083.6 
2084 965 2085.1 972.5 2086.1 980 2084 

2083.3 1006.7 2083.7 1013.3 20% I020 2086 
2090 1040 2090 1054 2090 1068 2090 

PT 2 136 136 
ET 7.1 9.1 988 

ET-DATA USED TO SET L IMITS  OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE. FLOMPLAIN LlMfTS ARE BASED ON THE CCMPUTED 
WSEL AM0 THE TOPOGRAPHY. 

X1 1,053 61 W2.5 1005 487 500 504 
2113 330 2110 350 2106.7 358.3 2103.3 
2094 395 2094 412 2094 429 2094 

GR 2094 480 2093 500 2093 520 2093 
GR 2092.9 551.4 2092.8 559.6 2092.8 567.9 2092.7 
GR 2092.5 600.7 2092.5 608.9 2092.4 617.1 2092.4 
CR 2092.3 641.8 2092.2 650 2092.3 658.1 2092.5 
OR 2092.8 682.5 2093 698.8 2093.2 706.9 2093.4 
CR 2093.5 750 2093.5 766.7 2093.5 783.3 2093.5 
GR 2093.5 833.3 2093.5 850 2093.5 867.8 2093.5 
GR 2093.5 921.1 2093.5 930 2093.6 938.8 2093.8 
GR 2094 985 2092.8 992.5 2091.5 1000 2092 
GR 2094.4 1028.6 2094.9 1037.1 2095.7 1054.3 2096.1 
tR 2097 1080 
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9.1 
LAST SECTION OF DTEAILED STUDY. JUST DEWSTREAM OF 
THE RECENTLY CNSTRUCTED FLOOD CONTROL O M .  

1.206 62 980 1020 361 240 
2118 685 2117 M18.8 2116 692.5 
2113 703.8 2112 707.5 2111 711.3 

2109.9 727 2109.9 739 2109.9 743 
2109.8 762.8 2109.9 766.7 2109.9 770.3 

2110 805.4 2110 816.9 2110 828.5 
2109.9 847.6 2109.9 859 2109.9 862.9 
2109.7 881.9 2109.7 893.3 2109.6 897.1 
2109.5 916.2 2109.5 920 2109.2 931.3 
2108.8 950 2108.5 961.3 2108.2 972.5 
2107.5 1000 2107.8 1012 2108 1020 

2110 1030 2111.3 1033.8 2112.5 1037.5 
2116.3 1048.8 2117.5 1052.5 2118.8 1056.3 
2125.3 1066.7 2128 1070 

2 481 481 
0.060 0.060 0.035 .1 .3 

7.1 9.1 
CONFLUENCE OF WASH A0 - SUNSET VASH AND MASH AE - SUNNY COVE 
VASH 15 LOCATED 120 FEET UPSTREAN OF THIS SECTION. 

-0.798 62 955 990 142 132 
2085 405 2080 420 2076 440 
2076 485.7 2076 501 2076 516.2 
2076 561.9 2076 577.1 2076 592.4 
2076 638.9 2076 654.4 2076 670 

2075.6 691.4 2075.4 698.6 2075.3 705.7 
2075 735 2075 750 2075 765 
2075 810 2074.8 817.5 2074.7 825 
2074 855 2073.8 870.5 2073.6 985.9 

2073.4 909.1 2073.2 924.5 2073 940 
2072.3 968.3 2072 975 2074 990 

2074 1025 2074 1040 2074 1055 
2073.9 1092.5 2073.9 1100 2073.8 1107.5 
2073.6 1137.5 2073.5 1145 

2 145 145 
0.065 0.070 0.035 .1 .3 

9.1 
FIRST CROSS SECTIMl OF WASH AE-SUNNY W E  VASH, UPSTREAM OF 
UASH AD-SUNSET VASH. 

0.032 68 990 1022 295 287 
2082 590 2081.4 605 2080.8 620 

2079.8 664 2079.6 670 2079.6 675 
2079.8 695.5 2079.8 700.7 2080 71 1 

2080 745 2079.9 750 2079.9 765 
2079.7 790 2079.7 800 2079.6 815 
2079.5 835.1 2079.6 845.4 2079.6 850.6 
2079.8 866 2079.8 876.3 2079.9 881.4 
2080.5 916 2081 930 2081.2 935 
2081.8 955 2082 960 2082.3 964.5 



7.1 9.1 985 1012 
ET-DATA USED TO SET LIMITS DF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFWE, FLOWPLAIN LIMITS ARE BASED ON THE CWPUTED 

USEL AND THE TOPOGRAPHY. 
X1 0.095 63 986.3 1009 380 250 332 
GR 2086.2 834 2086.2 841.6 2086.4 849.2 2086.3 860.6 
GR 2086.2 872 2086.2 884.2 2086 888.2 2086 892.3 
GR 2085.8 900.4 2085.6 904.4 2085.6 916.6 2085.6 920.6 
GR 2085.3 936.8 2085.6 940.9 2086 949 2086.5 954 
GR 2086 960 2085.8 963.8 2085.5 967.5 2085.3 971.3 
GR 2084.8 978.8 2084.5 982.5 2084.3 986.3 2084 990 
GR 2083 1004.5 2083.5 1009 2084.7 1013 2085.3 1017 
GR 2086 1025.1 2086.5 1029.3 2086.5 1033.4 2086.3 1037.6 
GR 2086 1045.9 2085.6 1057.9 2085.3 1069.6 2085.2 1073.6 
GR 2084.7 1081.4 2084.4 1093.2 2084.1 1105 2083.8 1118.1 
GR 2083.4 1137.2 2083 1150 2082.7 1160.4 2082.5 1174.4 
GR 2081.8 1197.6 2081.4 1211.7 2081.1 1218.8 2080.9 1221.8 
GR 2080.4 1229.9 2080.3 1232.9 2080 1235 
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2 49 49 
7.1 9.1 984 1009 

DOUNSTREAH CROSS SECTION OF 21" CORRUGATED METAL PlPE UlTH 
PROJECTING OUTLET, EAST SIDE OF KELLIS ROAD. 
THIS PlPE I S  NOT MmELLED DUE TO ITS LIHITED CAPACITY, 
BASED ON ANALYSIS THE PlPE HANDLES LESS THAN HALF OF THE 
PEAK DISCHARGE OF 49 CFS. 
ET-DATA USED TO SET LlHlTS OF EFFECTIVE FLGU AREA AT CURRENT 
SECTION: THEREFORE, FLODDPLAIN LlnrTs ARE BASED ON THE CCUPUTED 

VSEL AND THE TOPOGRAPHY. 
0.280 65 985.0 1001.0 260 322 276 

10 
2108 680 2106 709 2105.3 714.3 2104.7 719.7 
2102 745 2101.3 750 2100.7 755 2100 760 

2099.9 7M.7 2099.6 786.8 2099.6 792.1 2099.4 802.9 
2099.1 824.3 2099.1 829.6 2099 835 20W 861.1 
2099.1 894.4 2099.2 900 2099.2 922.2 2099.3 927.8 
2099.4 955.6 2099.4 985.0 2098.54 W . 0  2098.54 1000 

2100 1013 2100.4 1018.8 2100.9 1021.6 2101.3 1030.3 
2102.2 1041.9 2102.7 1047.7 2103.1 1053.4 2103.6 1059.2 
2104.8 1070.5 2105.5 1076 2106.3 1081.5 2107 1087 
2108.5 1098 2109.3 1103.5 2110 1109 2111.7 1114.2 
2116.7 1129.7 2118.3 1134.8 2120 1140 2121.4 1145.9 
2124.3 1157.6 2125.7 1163.4 2127.1 1169.3 2128.6 1175.1 
2131.4 1186.6 2132.9 1192.1 2137.1 1208.9 2138.6 1214.4 

7.1 9.1 984 
EDGE OF EAST SIDE OF KELLIS RQMl-DWNSTREAM SIDE OF ROAD CROSSING. 

0.293 58 985 1000 15 15 15 
2101 555 2100.8 561.8 2100.5 568.5 2100.3 

2100.5 589.3 2100.6 596.5 2100.7 603.8 2100.8 
2101.0 625.5 2101.1 632.8 2101.2 640 2101.3 
2101.5 690.4 2101.6 697.6 2101.7 712 2101 .8 
2102.0 881.9 2102.1 BBP 2102.2 900 2102.3 
2102.5 939.4 2102.6 946.8 2102.7 954.2 2102.8 
2703.0 985 2103.5 599 2104.0 1000 2104.2 

2105 1020 2107 1050 2107.3 1056.5 2107.7 
2108.7 1082.5 2109 1089 2110.6 1103.4 2113 
2117.7 1158.2 2118.3 1165.3 2119.7 1179.7 2120.3 
2121.8 1200.6 2122.5 1207.3 2123.3 1213.9 2124 
2125.5 1233.8 2126.3 1240.4 2127 1217 

7.1 9.1 984 1010 
EDGE OF VAST SIDE OF KELLIS ROAD-UPSTREAM SIDE OF ROAD CROSSING. 
THIS EDGE OF ROADUAV VAS USED FOR UElR FLOU CALCULATIONS. 

0.294 58 985 1001 50 50 50 
2104 555 2103.8 561.8 2103.5 568.5 2103.3 575.3 

2103.5 589.3 2103.6 5W.5 2103.7 603.8 2103.8 611 
2104.0 625.5 2104.1 632.8 2104.2 640 2104.3 654.4 
2104.5 690.4 2104.6 697.6 2104.7 712 2104.8 768.6 
2105.0 881.9 2105.1 689 2105.2 900 2105.3 912.8 
2105.5 939.4 2105.6 946.8 2105.7 954.2 2105.8 961.6 
2106.0 985 2106.5 599 2107.0 1000 2107.2 1001 



7.1 9.1 
UPSTREAM CROSS SECTION OF 21" CORRUGATED METAL PIPE W I T H  

PROJECTING INLET, NO EROSION PROTECTION. ANALYSIS DMS NOT 
INCLUDE THIS PIPE. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE CWWTEO 

USEL AUO THE TOPOGRAf'HY. 
0.295 58 985 1001 15 15 15 

2104 555 2103.8 561 .B 2103.5 568.5 2103.3 
2102.9 589.3 2102.8 596.5 2102.6 603.8 2102.5 
2102.3 625.5 2102.1 632.8 2102 640 2101.6 
2100.6 690.4 2100.4 697.6 2100 712 2100 

2100 881.9 2100 889 2099 900 2099.4 
2100.4 939.4 2100.8 946.8 2101.2 954.2 2101.6 
2106.0 985 2100.2 599 2100.2 1000 2100.2 

2108 1020 2110 1050 2110.3 1056.5 2110.7 
2111.7 1082.5 2112 1089 2113.6 1103.4 2116 
2120.7 1158.2 2121.3 1165.3 2122.7 1179.7 2123.3 
2124.8 1200.6 2125.5 1207.3 2126.3 1213.9 2127 
2128.5 1233.8 2129.3 1240.4 2130 1247 



ET 9.1 
LAST CROSS SECTION OF DETAILED ANALYSIS-JUST D M  STREAM 
FRDn THE SUNNY COVE FLOW CWTROL DAM. 

X I  0.420 53 1012.5 1027.4 216 178 
CR 2130 905 2129.1 907.5 2128.2 909.9 
GR 2125.4 917.3 2124.6 919.7 2123.6 922.2 

2120.9 929.5 2120 932 2110 945 
. 2109.6 952.7 2109.4 955.3 2109.3 957.9 

GR 2108.9 967.9 2108.7 972.9 2108.7 975.3 
GR 2108.3 987.7 2108.3 990.1 2108.1 995.1 
GR 2107.9 1007.5 2107.8 1010 2107.8 1012.5 
CR 2107.6 1022.5 2107.5 1025 2107.6 1027.4 
GR 2107.9 1039.6 2108 1042 2108.9 1049.7 
GR 2110.4 1069.8 2110.6 1072.2 2111 1082 
GR 2111.5 1115.5 2111.8 1118.3 2112 1121 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB PCH PRMI ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT CORAR TWUID ENDST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= . I 0 0  CEHV= .300 
'SECNO 50.940 

3265 DIVIDED FLOU 

HASSAYAMPA RIVER CROSS SECTlON 50.96 (CBA 1988. NO DATUM CHANGE) 
CONFLUENCE UlTH WASH AD - SUNSET UASH, A UEST TRIBUTARY 
NON COINCIDENT u l T n  100-YEAR DISCHAROE IN HASSAYAMPA. 

50.940 1.92 2023.82 2023.33 2031.84 2023.95 .13 . DO .OD 2022.00 
600.0 189.4 396.8 13.8 72.9 126.8 7.4 .O .O 2022.40 

.OO 2.60 3.13 1.86 .045 .035 .045 .OOO 2021.90 1715.35 
.005091 475. 500. 555. 0 1 7  10  .OD 270.94 2227.95 

FLOU DISTRIBUTION FOR SECNO= 50.94 

.A* 1715. 1719. 1814. 1893. 1913. 2218. 2228. 
PER 0s .1 1.7 7.7 22.1 66.1 2.3 
AREA- .6 15.1 20.1 37.1 126.8 7.4 

E L =  .7 .7 2.3 3.6 3.1 ? .9 
DEPTH= .Z .2 .3 1.9 1.1 .7 

3301 HV CHANGED MORE THAN HVlNS 

7185 n I N I n u n  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

5470 ENCRMCHMENT STATIONS= 972.0 1030.0 TYPE= 1 TARGET= 58.000 
FlRST CROSS SECTION OF WASH AD - SUNSET UASH. 
EXISTING 2 BARREL-42'' UHLRUGATEO METAL PIPES UNDER DIRT ROAD 
APPROXIMATELY 45 FEET DWNSTREAM OF THlS CROSS SECTION. 
THlS CROSSING HAS NOT BEEN INCLUDED I N  THlS ANALYSIS BECAUSE 
THE CROSSING I S  I N  THE EXISTING FLMOPLAIN OF THE HASSAYAMPA 
RIVER AND K U L D  BE INUNDATED I N  A 100 YEAR EVENT. BASED ON THE 
FIELD SURVEY DATA, THE EXISTING PIPES U l L L  NOT HANDLE THE 
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100 YEAR PEAK DISCHARGE FRU4 UASH AD-SUNSET UASH. THERE I S  
EVIDENCE THAT FLW OVERTOPS THE DIRT RDAD UITH EXCESS FLW 
ORAINING EAST AND SWTH. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLMOPLAIN LIUITS ARE BASED OH THE CWUTED 
USEL AND THE TOPOGWPHI. 

.216 6.93 2037.53 2037.53 .DO 2038.31 .78 8.62 .19 2036.00 
600.0 14.6 559.5 25.9 5.9 76.6 10.3 3.9 4.3 2036.90 

.05 2.50 7.31 2.51 .055 ,035 .065 .OD0 2032.60 972.35 
.Dl2532 1150. 1141. POD. 0 9 0 .OO 57.65 1030.00 

FLW DISTRIBUTION FOR SECNO= .22 CUSEL= 2037.53 

STA= 972. 980. 1020. 1030. 
PER a= 2.4 93.2 4.3 
AREA= 5.9 76.6 10.3 
VEL= 2.5 7.3 2.5 

DEPTH= .8 1.9 1 .O 

3302 UARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KRATID = 1.69 

0 ENCROACHMENT STATICUS= 973.0 1024.0 TYPE= 1 TARGET= 51 .OOO 

ET-DATA USED 10  SET LlUlTS OF EFFECTIVE FLW AREA AT CURRENT 
SECTIOH: THEREFORE, FLMOPLAIN L in lTs ARE BASED ON THE CWPUTED 

USEL AND THE TWOGRAPHY. 
.261 4.40 2039.40 2038.58 -00 2039.94 .54 1.60 .02 2036.00 

600.0 72.4 465.3 62.4 28.9 71.0 26.4 4.5 4.5 2036.00 
.06 2.50 6.56 2.36 .065 .035 .070 .DO0 2035.00 973.10 

.004412 198. 235. 210. 3 19 0 .OO 50.39 1023.49 

FLW DISTRIBUTION FOR SECNrJ= .26 CUSEL= 2039.40 

STA= 973. 977. 983. WO. 1 0 1 ~ .  1020. 1023. 
PER P= .2 2.9 9.0 77.5 10.0 .4 
AREA= 1.3 9.2 18.4 71.0 24.0 2.4 

VEL= .7 1.9 2.9 6.6 2.5 1.1 
DEPTH= .3 1.4 2.7 3.5 2.4 .7 

CCHV= .300 CEHV= .500 
"SECNO .292 

DOUNSTREAU CROSS SECTION OF THE ATCHISON-TOPEKA ANO SANTA FE 



RAILROAD TRESTLE. 
.292 2.69 2040.29 2039.55 .OO 2040.72 .42 .?5 .03 2037.60 

600.0 12.2 577.4 10.4 7.1 108.7 6.6 4.9 4.7 2037.70 
.07 1 .73 5.31 1.57 .065 .035 .070 ' .OOO 2037.60 973.61 

.004507 132. 172. 139. 2 14 0 .OO 53.05 1026.66 

FLCU DISTRIBUTION FOR SECN* .29 

ST*= 974. 979. 1022. 1027. 
PER Re 2.0 96.2 1.7 
AREA= 7.1 108.7 6.6 
VEL: 1.7 5.3 1.6 

DEPTH- 1.3 2.5 1.3 

SPECIAL BRIDGE 

SB XK XKOR COFO RDLEN BUC BUP BAREA SS ELCHU ELCHO 
1.25 1.56 2.80 .OO 42.70 4.72 497.10 2.00 2037.80 2037.70 

'SECNO .296 
CLASS A LOU FLW 

3420 BRIDGE U.S.= 2040.21 BRIDGE VELOCITY= 5.62 CALCULATED CHANNEL AREA= 104. 

;GPRS ECLUC H3 WEIR QLOU BARER TRAPEZOID ELLC ELTRD UEIRLN 

AREA 
.OO 2040.98 .22 0. 640. 497. 508. 2046.80 2049.10 0. 

UPSTREAM CROSS SECTION OF THE ATCHISON-TOPEU AND SANTA FE 

RAILROAD TRESTLE. 
,296 2.71 2040.51 . 00 .OO 2040.98 . 48 .27 .OO 2037.90 

600.0 12.6 579.2 8.2 6.7 103.1 5.2 5.0 4.7 2038.30 
.07 1.88 5.62 1.58 .065 .035 .070 .OD0 2037.80 973.71 

.005538 19. 19. 19. 0 0 0 .OO 52.56 1026.27 

FLCU OlSTRlBUTlON FOR SECNO= .30 

STA= 974. 979. t022. 1026. 
PER 0- 2.1 96.5 1.4 
AREA= 6.7 103.1 5.2 
VEL- 1.9 5.6 1.6 

DEPTH. 1.3 2.4 1.1 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
0 OLOB PCH PROB ALOB ACH AROB VOL TUA R-BANI: ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTW ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3265 DIVIDED FLW 

3470 ENCROACHMENT STATIONS= 820.0 1266.0 TYPE= 1 TARGET= 446.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLMOPLAIN LIMITS ARE BASED an THE CWPUTED 

USEL AND THE TOPOGRAPHY. 
.32t 2.23 2041.23 2041.18 .OO 2041.75 .52 .75 . O l  2040.00 

600.0 10.7 485.5 103.8 7.3 75.9 M1.7 5.3 5.1 2040.00 
.07 1.46 6.39 1.51 .070 .030 .070 .OOO 2039.00 967.90 

.007104 128. 119. 132. Z 15 0 .OO 163.63 1265.70 

FLOU DISTRIBUTION FOR SECNO= .32 CUSEL= 2041.23 

STA= 968. 980. 1020. 1208. 1223. 1238. 1266. 
PER O= 1.8 80.9 4.8 4.1 5.5 2.9 
AREA- 7.3 75.9 23.8 14.3 16.9 13.7 
VEL= 1.5 6.4 1.2 1.7 1.9 1.3 

DEPTH= .6 1.9 .1 1 .O 1.1 .5 

3265 DIVIDED FLW 

7185 MINIMU4 SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLMOPLAIN LIMITS ARE BASED ON THE CWPUTED 
USEL AN0 THE TOPOGRAPHY. 

.390 2.63 2045.63 2045.63 .OO 2046.14 .51 3.02 .OO 2044.50 
576.0 115.0 454.5 6.5 83.8 70.8 4.4 6.9 6.9 2044.00 

.10 1.37 6.42 1.46 .070 .030 .070 .OOO 2043.00 701.19 
.006M)O 460. 438. 450. 0 8 0 .OO 191.79 1025.43 

FLOU DISTRIBUTION FOR SECNO= .39 CUSEL= 2045.63 

STA= mi. 752. no. 784. 806. 98s. 1020. 102,. 
PER Q= 4.1 5.1 4.0 3.8 2.9 78.9 1.1 
AREA= 20.8 17.4 13.4 16.0 16.1 70.8 4.4 

VEL= 1.1 1.7 1.7 1.4 1.0 6.4 1.5 
r)EPTH= .4 1 .O 1.0 .7 .1 2.0 .8 
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SECNO DEPTH CYSEL CRlYS YSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH WOB ALOB ACH AROB VOL TUA R-BANK ELEV 
T I M E  VLDB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOlMI ITRIAL I D C  ICDNT ~ A R  TDPYID ENDST 

CCHV= .lo0 CEHV= .300 
*SECW .4?3 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSURED 

.4?3 2.06 2051.26 2051.26 .OO 2051.87 .61 3.87 .03 2050.00 
576.0 66.2 498.4 11.4 33.1 74.7 5.9 8.3 8.4 2050.00 

.12 2.00 6.67 1.95 .070 .035 .070 .OD0 2049.20 925.62 
.012586 412. 440. 455. 0 15 0 .OO 109.04 1034.66 

FLW DISTRIBUTION FOR SECNO- .47 

STA= 926. 946. 969. 980. 1025. 1030. 1035. 
PER Q= .7 5.2 5.5 B6.5 1.8 .2 
AREA= 4.8 16.0 12.4 74.7 4.5 1.3 
VEL- .9 1.9 2.6 6.7 2.2 1.0 

DEPTH= .2 .7 1.1 1.7 .9 .3 

'SECNO .491 
95 MINIMUM SPECIFIC ENERGY 
20 CRITICAL DEPTH ASSUMED 

PARK STREET - DIP CROSSING. 
.491 2.25 2052.75 2052.75 .OO 2053.33 .58 1 .08 .OO 2051.10 

576.0 97.6 439.2 39.2 40.8 63.7 21.3 8.5 8.6 2051.50 
.12 2.39 6.89 1.84 .070 .035 .070 .OOO 2050.50 934.37 

.011866 61. 91. 125. 0 8 0 .00 126.18 1060.55 

FLW DISTRIBUTION FOR SECNO= .49 

STA= 934. 970. 980. 985. 1020. 1039. 1061. 
PER Q= 6.4 6.4 4.2 76.3 5.9 .9 
AREA- 19.8 13.2 7.7 63.7 16.3 5.0 

VEL= 1.9 2.8 3.1 6.9 2.1 1 .O 
DEPTH= .6 1.3 1.5 1.8 .8 .Z 

"SECNO .534 
7185 MINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHEO 

.534 2.33 2055.83 2055.83 .OO 2056.68 .86 3.03 .08 2053.80 
541.0 139.6 390.9 10.6 40.0 46.1 4.4 9.1 9.1 2054.30 

.13 3.49 8.48 2.39 .070 .035 .070 .DO0 2053.50 952.07 
.014367 255. 229. 200. 0 8 0 .00 57.19 1009.26 
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SECNO DEPTH CUSEL CRlYS WELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB QCH QROB ALOB ACH AROB VOL TYA R-BANK ELEV 

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

FLW DlSTRlBUTlffl FOR SECNO= .53 

STA= 952. 965. 970. 9TJ. 978. 982. 1003. 1009. 
PER Q= 4.0 4.8 3.9 6.3 6.8 72.3 1.9 
AREA= 9.3 7.4 5.6 8.7 9.0 46.1 4.4 
'EL= 2.3 3.5 3.8 3.9 4.1 8.5 2.4 

DEPTH= .I 1.6 1.9 1.9 2.0 2.2 .7 

ccnv= .roo CEHV= .3oo 
*SECNO .568 
3280 CROSS SECTION .57 EXTENDED 2.06 FEET 

3301 HV CHANGED M E  THAW HVIWS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 987.0 1016.0 TYPE= 1 TARGET- 29 .OOO 

DOUNSTREAM CROSS SECTION OF 1.5 FOOT DROP STRUCTURE AT 
THE MlTLET OF THE MESQUITE STREET CROSSING. 
El-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLOOOPUIN L lnrTs ARE BASED ON THE CDWPUTED 

USEL AND THE TOPOGRAPHY. 
.568 3.96 2058.06 2058.06 .OO 2059.65 1.59 1.95 .22 2054.10 

541 .O 38.8 440.7 61.6 14.1 39.6 20.0 9.5 9.3 2054.10 
.13 2.74 11.12 3.08 .070 .030 .065 .OOO 2054.10 987.87 

.008035 232. 179. 148. 0 14 0 .OO 27.21 1015.09 

FLOV DISTRlBUTlON FOR SECIIO= .57 

STA= 988. 995. 1005. 1015. 
PER Q= 7.2 81.5 11.4 
AREA= 14.1 39.6 20.0 
VEL= 2.7 11.1 3.1 

DEPTH= 2.0 4.0 2.0 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P QLOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE X L ~ L  XLCH XLOBR ITRIAL IDC ICONT ~ R A R  TWUID ENDST 

3280 CROSS SECTION .57 EXTENDED 4.44 FEET 

7185 MlN lnun  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 975.0 1040.0 TYPE= 1 TARGET= 65.000 
DOUNSTREAM CROSS SECTION OF 10' X 3' CONCRETE BOX CULVERT 
AT THE MESQUITE STREET CROSSING. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE F L W  AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.569 4.74 2060.44 2060.44 .OO 2061.70 1.26 .OO .10 2058.70 
541.0 18.5 462.1 60.3 20.4 47.5 50.9 9.5 9.3 2055.70 

.13 .91 9.74 1.19 .om .015 .06S .OOO 2055.70 975.00 
.001718 0. 0. 0. 0 8 0 .OO 65.00 1040.00 

FLOU DlSTRlBUTlON FOR SECNO- .57 CUSEL. 2060.44 

SPECIAL CULVERT 

SC CUNO N N V  EWTLC COFP RDLEN RISE SPAN CULVLN CURT SCL ELCHU ELCHD 
1 .015 .45 3.00 . 0 0  3.00 10.00 48.00 8 1 2056.00 2055.70 

CHART 8 - BOX CULVERT WITH FLARED UINGUALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - UINGUALLS FLARED 3 0  TO 75 DEGREES 

5130, EGlC= 2070.94..MAY BE TOO LARGE I F  INLET CONTROLS. 
*SECNO .578 

SPECIAL CULVERT INLET CONTROL + WEIR FLW. EG s 2061.50 
5150. EG OF 2061.50 LESS THAN XEG OF 2061.70 
3280 CROSS SECTION .58 EXTENDED 4.29 FEET 

3301 HV CHANGED MORE THAN HVlNS 

I YARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.42 
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SECHO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB QCH @ROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XU L XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPYlD ENDST 

FLCU DISTRIBUTION FOR SECNO- .60 

STA= 927. 963. 972. 978. 480. 1020. 1024. 
PER 0. 3.2 3.2 3.6 1.1 88.2 .8 
AREA* 13.1 8.5 8.2 2.3 76.5 2.5 
VEL= 1.3 2.0 2.3 2.5 6.2 1.8 

DEPTH= .4 1.0 1 .Z 1.4 1.9 .I 

'SECNO .639 
,639 3.81 2062.81 2062.24 .OO 2063.53 .72 1.52 .05 2060.00 

528.0 45.3 470.8 11.9 19.7 65.6 5.8 10.6 9.9 2060.00 
.15 2.30 7.17 2.04 .070 .a35 .070 .OOO 2059.00 975.97 

.005891 140. 217. 240. 2 11 0 .DO 38.26 1014.23 

FLOU DISTRIBUTION FOR SECNO= .64 CUSEL= 2062.81 

STA= 976. 983. $90. 1010. 1013. 1014. 
PER 0- 1 .O 7.6 89.2 2.1 .2 
AREA- 4.3 15.4 65.6 4.9 1.0 
VEL- 1.2 2.6 7.2 2.2 1 .O 

DEPTH= .7 2.1 3.3 2.0 .6 

*SECNO .672 
3280 CROSS SECTION .67 EXTENDED 1.78 FEE1 

3470 ENCROACHMENT STATIONS= 971.0 1013.0 TYPE= 1 TARGET. 42.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.672 3.58 2063.78 2063.58 .OD 2064.77 .99 1.16 .08 2061.10 
528.0 41.1 452.6 34.3 17.5 52.9 12.9 10.9 10.1 2061.00 

.16 2.35 8.56 2.67 .070 .035 .070 .OOO 2060.20 971.64 
.WE036 148. 173. 135. 2 11 0 .DO 40.77 1012.42 

FLOU DISTRIBUTION FOR SECNO= .67 

STA- 972. 979. 985. 988. 1003. 1006. 1009. 1011. 1012. 
PER Q= .8 3.7 3.3 85.7 4.0 2.0 .5 .O 
AREA= 3.6 8.3 5.6 52.9 6.5 4.3 1.9 .1 
VEL- 1.2 2.3 3.1 8.6 3.2 2.4 1.4 .5 

DEPTH= .5 1.4 2.2 3.4 2.3 1.5 .7 .1 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHlN SSTA 

SLOPE XLOBL XLCH XLOBI( ITRIAL IOC ICON? CMIAR TOPUID ENDST 

FLW DISTRIBUTIOH FOR SECND. .69 

STA= 942. 987. 994. 1006. 1010. 1027. 1039. 
PER 0- 3.4 7.9 80.0 3.9 3.7 1.2 
AREA= 17.1 16.6 48.6 10.1 15.9 6.9 
VEL= 1 .O 2.5 8.7 2.0 1.2 .9 

DEPTH= .4 2.3 4.0 2.5 1.0 .5 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFP RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .024 .70 2.90 .OO 1 .50 .OO 46.50 2 3 2063.39 2062.85 

CHART 2 - CORRUGATED METAL PlPE CULVERT 
SCALE 3 - PlPE PROJECTING FRW FILL 

5130, EGlC= 2612.73..11AY BE 100 LARGE I F  INLET CONTROLS. 
5135, EGOC= 2 m . 6 7  ..MAY BE TW LARGE IF WTLET CONTROLS. 

FCNO .YO4 

SPECIAL CULVERT CUTLET CONTROL + UElR FLW EG s 2070.12 

3301 HV CHANGED KORE THAN HVlNS 

3302 WRNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.71 

SPECIAL CULVERT 

EGlC EGOC H4 PUElR OCULV VCH ACULV ELTRO UEIRLN 

2612.73 2773.67 2.26 495. 36. 3.267 5.3 2066.40 36. 

3470 ENCROACHMENT STATIONS- 915.0 1036.0 TYPE. 1 TARGET= 121.000 
UPSTREAM CROSS SECTION OF 3 - BARREL. 20.4" x 15.6" ARCH 

CORRUGATED METAL PlPE CROSSING. R M D  EMBANKMENT I S  CONCRETE 
LINED FOR EROSION PROTECTION. INLET CHANNEL I S  CONCRETE LINED 
FOR A DISTANCE OF ABWT 5 FEET UPSTREAM OF THE PIPES. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL &NO THE TOPOhAUHY. 

.704 6.65 2070.04 . 00 .OO 2070.12 .08 2.26 .OO 2063.40 
528.0 254.8 228.1 45.1 275.6 69.8 62.5 11.4 10.3 2063.39 

.17 .92 3.27 .72 .055 .024 .065 .UOO 2063.39 915.00 

.OW223 47. 47. 47. 2 0 0 .OO 120.51 1035.51 
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SECW DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

0 PLOB QCH QROB ALOE ACH AROQ VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH KNR UTN ELMIN SSTA 
SLOPE XL08L XLCH XLOBR ITRIAL IDC I C O N 1  CORAR TOPUlD ENDST 

FLOU DISTRIBUTION FOR SECNOE .70 

STA= 915. 925. 933. 940. 951. 966. 978. 985. 995. 1005. 1011. 1035. 
PER 0s 4.0 3.4 3.6 6.4 8.5 6.5 4.7 11.1 43.2 5.5 3.0 
AREAS 29.1 21.8 22.3 37.8 49.9 38.0 26.6 50.1 69.8 30.9 31.6 
VEL= .7 .8 .8 .9 .9 .9 .9 1.2 3.3 .9 .5 

DEPTH- 2.9 2.9 3.0 3.3 3.3 3.4 3.5 5.1 6.7 5.1 1.3 

3170 ENCROACHMENT STATIONS= 915.0 1036.0 TYPE= 1 TARGET= 121.000 
END OF 5 FWT CONCRETE LINED INLET CHANNEL. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE CDnPUTED 
USEL AND THE TOPOGRAPHY. 

.705 5.69 2070.08 2067.69 .OO 2070.13 .04 .OO .OO 2064.40 
528.0 336.3 131.5 60.2 273.8 48.6 64.1 11.4 10.3 2064.39 * .17 1.23 2.70 .94 .055 .035 .065 .OOO 2064.39 915.00 

.no0399 5. 5. 5. 2 9 0 .OO 120.97 1035.97 

FLOU DISTRIBUTION FOR SECNO= .70 

STA= 915. 922. 933. 940. 951. 955. 966. 978. 981. 985. 995. 1003. 1005. 
PER Q= 3.2 6.9 4.9 8.8 3.0 8.6 8.9 3.2 3.2 12.9 24.9 3. t 
AREA= 18.6 32.9 22.6 38.2 12.9 37.6 38.4 13.4 13.4 45.6 48.6 11.1 
VEL= .9 1.1 1.1 1.2 1.2 1.2 1.2 1.3 1.3 1.5 2.7 1.5 

DEPTH= 2.9 3.0 3.1 3.4 3.5 3.3 3.4 3.5 3.6 4.7 5.7 5.7 

STA= 1005. 1011. 1035. 
PER Q= 5.2 3.1 
AREA= 25.1 27.8 
VEL= 1.1 .6 

DEPTH- 4.2 1.2 

3302 YARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = .a I 
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SECNO DEPTH CUSEL CRlUS YSELK EG HV HL OLOSS L-BANK ELEV 

P OLOB PCH PRO8 ALOB ACH AROB VOL TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 900.0 1011.0 TYPE- 1 TARGET= 111.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTIW: THEREFORE. FLOWPLAIN LIMITS ARE BASED OW THE COnWTED 
USEL AND THE TOPOGRAPHY. 

.nl 4.56 2070.06 2069.11 .OO 2070.22 .16 .06 .03 2066.80 
528.0 233.1 281.4 13.5 151.7 67.7 10.5 12.0 10.6 2067.00 

.18 1.54 4.15 1.28 .055 .035 .065 .WO 2065.50 900.00 
.001520 83. 83. 83. 2 15 0 .OO 110.20 101O.M 

FLW DISTRIBUTION F O R  SECNO' .n CUSEL. 2070.06 

STA= 900. 909. 919. 929. 938. 952. 968. 980. 987. 1003. 1010. 
PER P- 3.0 4.1 4.5 5.0 7.4 8.4 5.8 6.0 53.3 2.6 
AREA. 12.6 15.3 16.3 17.3 24.6 28.8 20.4 16.5 67.7 10.5 
VEL= 1.3 1.4 1.5 1.5 1.6 1.5 1.5 1.9 4.2 1.3 

DEPTH= 1.5 1.5 1.6 1.7 1 .P 1.8 1.7 2.5 4.1 1.5 

'CNO .762 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

LlNUlLN STREET CROSSING - DCUNSTREAH CROSS SECTION OF A 3 
BARREL 20.4" x 15.6" ARCH CORRUGATED METAL PIPE WITH PROJECTING 
ENDS. ROAD EMBANKMENT IS CONCRETE LINED FOR EROSION PROTECTION. 
THIS CROSSING I S  NOT MCOELLED AS A CULVERT CROSSING BECAUSE 
THE INLET I S  CCUPLETELY COVERED BY SEOIMENTATION. THE INLET 
ELEVATION I S  EQUAL TO THE TOP OF ROADWAY. 

.762 3.47 2070.77 2070.77 .OO 2071.61 .84 .62 .20 2067.31 
481 .O 46.2 318.5 116.3 16.0 36.1 41.9 12.8 11.0 2067.34 

.19 2.89 8.82 2.77 .055 .035 .065 .OOO 2067.30 974.74 
.008320 216. 216. 216. 0 15 0 .OO 66.79 1041.53 

FLW DISTRIBUTION FOR SECNO- .76 

STA= 975. 995. 1005. 1013. 1020. 1027. 1042. 
PER P= 9.6 66.2 14.7 4.3 3.1 2.0 
AREA= 16.0 36.1 19.3 8.5 7.0 7.1 

VEL= 2.9 8.8 3.7 2.4 2.1 1.4 

DEPTH= .8 3.4 2.4 1.3 1.0 .5 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0 aLoB QCH QRDB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

'SECNO .763 
7185 nlNrnun SPECIFIC ENERGY 

3720 CRIlICAL DEPTH ASSUMED 
THlS I S  THE DOWNSTREAM CROSS SECTlMl OF THE LINCOLN STREET 
CROSSING. rnls SECTION IS THE TOP OF A 3 FUJT DROP STRUCTURE 

CREATED BY THE COVERED INLET LOCATED UPSTREAM OF THlS SECTION. 
.763 1.85 2071.55 2071.55 .OO 2072.05 .50 .01 .03 2069.90 

481.0 134.5 240.6 105.9 42.0 32.6 37.0 12.6 11.0 2069.90 
. I9  3.20 7.38 2.86 .055 .035 ,065 .OOO 2069.70 941.71 

,014249 1. 1. 1. 0 11 0 .OO 111.57 1053.29 

FLW DISTRIBUTION FOR SECNO= .76 

ST& 942. 961. 976. 981. 987. WO. 995. 1013. 1017. 1020. 1027. 1042. 1053. 
PER Q= 3.6 4.1 3.7 5.7 3.8 7.0 50.0 4.0 3.3 5.5 7.9 1.3 
AREA= 8.6 8.6 5.6 7.3 4.4 7.6 32.6 5.3 4.6 8.4 14.5 4.2 
E L =  2.0 2.3 3.2 3.8 4.2 4.4 7.4 3.7 3.4 3.2 2.6 1.4 

DEPTH= .4 .6 1 .O 1.3 1.5 1.6 1 .8 1.6 1.4 1.3 .9 .4 

3302 UARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTASLE RANGE, KRATIO = 1.48 

3470 ENCROACHMENT STATIONS= 899.0 1079.0 TYPE= 1 TARGET= 180.000 
UPSTREAM CROSS SECTION OF LINCOLN STREET. 3 - BARREL, 20.4'' 
x 15.6" CORRUGATED METAL PIPE. PIPES ARE COVERED BY 

SEDIMENTATION AND ARE CONSIDERED INEFFECTIVE. 
.765 1.76 2072.26 2072.00 .OO 2072.51 .24 .44 .03 2071.20 

481 .O 53.1 402.3 25.6 30.9 94.0 19.8 13.0 11.2 2071.30 
.19 1.72 4.28 1.29 .055 .035 .065 .OOO 2070.50 899.40 

.OM520 47. 47. 47. 2 15 0 .OO 178.63 1078.03 

FLW DlSTRlBUTlON FOR SECNO= .76 

STA= 899. 946. 958. 1025. 1038. 1078. 

PER a= 5.9 5.2 83.6 3.6 1.7 
AREA= 19.2 11.7 94.0 10.5 9.3 
VEL= 1.5 2.1 4.3 1.7 .9 

DEPTH= .4 1.0 1.4 .8 .Z 
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SECNO DEPTH CVSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH OR08 ALOE ACH AROB VOL TW R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPMID ENDST 

ccnv= .roo CEHV= ,300 
*SECW ,798 
3280 CROSS SECTION .80 EXTENDED 1.39 FEET 

3301 HV CHANGED MORE THAN HVlNS 

7185 MlNlnun SPECIFIC ENERGY 

3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 973.0 1025.0 TYPE= 1 TARGET= 52.000 
CONFLUEIICE OF MASH AD - SUNSET UAsn AND UASH AE - SUNNY COVE 

WASH I S  LOCATED 120 FEET UPSTREAM OF T H I S  SECTION. 
.798 2.89 2074.89 2074.89 .06 2075.72 .83 1.18 . I8  2072.00 

481.0 105.2 268.0 107.8 28.4 28.9 32.3 13.3 11.5 2072.00 
.19 3.71 9.27 3.34 .060 .035 .a60 .000 2072.00 973.50 

.011556 142. 140. 132. 0 14 0 .OO 51.50 1025.00 

V DISTRIBUTION FOR SECNO= .80 CUSEL= 2074.89 

ST&= 9 .  977. 982. 990. 1000. 1010. 1025. 
PER O= 2.6 6.7 12.6 55.7 15.8 6.6 
AREA= 4.5 8.7 15.1 28.9 18.9 13.4 
VEL= 2.7 3.7 4.0 9.3 4.0 2.4 

DEPTH- 1.3 1.7 1.9 2.9 1.9 .9 

CCHV= .I00 CEHV= .300 

"SECNO .862 

3301 HV CHANGED MORE THAN HVINS 

?ST CROSS SECTION OF UASH AD-SUNSET UASH UPSTREAM OF 
WSH AE-SUNNY COVE UASH. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLGU AREA AT CURRENT 
SECTION: THEREFORE, FLOOOPLAIN LlMlTS ARE BASED ON THE CWPUTED 
USEL AND THE TOPOGRAPHY. 

.862 2.08 2077.58 2077.04 .OO 2077.75 .17 1.96 .D7 2075.90 
336.0 162.9 165.3 7.7 112.2 36.8 6.2 14.1 12.1 2076.00 

.22 1.45 4.49 1.24 .Om .OSO .070 .OR0 2075.50 772.34 
.003638 200. 335. 408. 3 11 0 .OO 1X.66 1018.04 
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SECNO DEPTH CVSEL CRlYS YSELK EG HV HL OLOSS L-BANK ELEV 
P QLOB PCH PRO6 ALW ACH AROB ML TUA R-BANK ELEV 
TIME VLDB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

FLW DISTRIBUTION FOR SECNO= .86 

STA= m. 874. 920. 980. WO. 1010. 1018. 
PER GI= 14.3 19.7 5.8 8.6 49.2 2.3 
AREA= 42.0 41.2 12.7 16.3 36.8 6.2 
VEL= 1.1 1.6 1.5 1.8 4.5 1.2 

DEPTH= .4 .9 .2 1.6 1.8 .8 

"SECWO .913 
7185 nlNlnun sPEc1~1c ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIMIS= 800.0 1128.0 TYPE= 1 TARGET. 328.000 
DIP SECTION CROSSING AT KELLIS ROAD. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE. FLKQPLAIU LIMITS ARE BASED W THE CWPUTED 
USEL AND THE TOPOGRAPHY. 

.913 1.05 2079.65 2079.65 .OO 2079.86 .21 1.58 .O1 2079.00 
336.0 123.3 166.6 66.1 82.3 33.1 34.2 15.0 13.5 2079.00 

.24 1.50 5.03 1.35 .070 .030 .070 .000 2078.60 800.00 
.013313 200. 270. 415. 0 8 0 .OO 328.00 1128.DO 

FLW DISTRIBUTION FOR SECNO- .91 

STA= 800. 841. 888. 934. 980. 1020. 1030. 1050. 1070. 1128. 
PER P= 4.2 7.4 10.7 14.4 49.6 3.2 4.7 3.1 2.7 
AREA= 12.7 18.6 23.3 27.7 33.1 6.1 10.2 7.9 10.0 
VEL= 1.1 1.3 1.5 1.7 5.0 1.8 1.6 1.3 .9 

DEPTH= .3 .4 .5 .6 .8 .6 .5 .4 .2 

'SECNO .957 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1024.0 TYPE= 1 TARGET; 39.000 
ET-DATA USED TO SET LIMITS DF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE. FLKQPLAlN LIMITS ARE BASED ON THE COIlPUTED 
USEL WD THE TOWGRAPHY. 

.957 3.18 2084.98 2081.98 .OO 2085.67 .69 2.86 .14 2084.00 
304.0 3.1 298.7 2.2 2.3 44.3 1.6 15.5 14.5 2084.00 

.25 1.36 6.74 1.34 .070 .030 .070 .OOO 2081.80 985.35 

.011038 235. 235. 235. 0 28 0 .OO 37.93 1023.27 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0 OLOB QCH PRO0 ALOB ACH AROB M L  TUA R-BANK ELEV 
TIME VLOB VCH VRDB XNL XNCH XNR UTN ELRlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT kCUAR TOPUlD ENDST 

FLOY DISTRIBUTION FOR SECNO* .96 

STA= 985. 990. 1020. 1023. 
PER PI 1.0 98.3 .7 
AREA= 2.3 44.3 1.6 
VEL= 1.4 6.7 1.3 

DEPTH= .5 1.5 .5 

*SECNO 1.053 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSURED 

CUSEL- 2084.98 

3470 ENCROACHMENT STATIONS= 988.0 1016.0 TYPE= 1 TARGET= 28.000 
ET-DATA USED TO SET L ln lTs  OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BkSEO ON THE CCUPUTED 
USEL AND THE TOPOGRAPHY. 

1.053 1.98 2093.48 2093.48 .OO 2094.06 .58 5.41 .O1 2092.80 
136.0 1.5 120.2 14.3 1.4 18.6 8.2 15.9 14.9 2092.00 
. 28 1.03 6.46 1.75 .070 .030 .070 .OW 2091.50 988.25 

.010135 487. 504. 500. 0 14 0 .OO 27.74 1016.00 

FLOW DISTRIBUTION FOR SECUO= 1.05 

STA= 988. 993. 1005. 1016. 
PER a= 1.1 88.4 10.5 
AREA- 1.4 18.6 8.2 
VEL= 1 .O 6.5 1.7 

DEPTH= .3 1.5 .7 

CCHV- .I00 CEHV= .300 
*SECNO 1.152 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.152 .69 2101.69 2101.69 .OO 2101.89 .20 6.05 .04 2101.40 
32.0 1.1 30.9 .O 1 .O 8.5 .O 16.2 15.2 2102.00 

.32 1.02 3.63 .00 .060 .035 .OW .OW 2101.00 967.79 
.022679 360. 526. 550. 0 22 0 .OO 27.06 994.85 



PACE 35 

SECNO DEPTH WSEL CRIUS MELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PRG0 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT ~ O R A R  TOPWID ENDST 

FLW DISTRIBUTION FOR SECNW 1.15 

STA= 968. 975. 1000. 
PER a= 3.3 96.7 
AREA= 1 .O 8.5 

VEL= 1.0 3.6 
DEPTH- .1 .4 

"SECNO 1.206 

LAST SECTION OF DTEAILED STWY. JUST OOUNSTREAM OF 
THE RECENTLY CWSTRUCTED FLWD CONTROL DAM. 

1.206 .55 2108.05 2108.02 .OO 2108.16 .12 6.27 .01 2108.00 
32.0 .O 32.0 .O .O 11.7 .O 16.2 15.4 2108.00 

.35 .04 2.74 .03 .060 .035 .a70 .OOO 2107.50 978.42 
.021444 361. 283. 240. 4 18 0 .OO 41.78 1020.20 

FLW OlSTRlBUTlON FOR SECNO= 1.21 

CCHV= .lo0 CEHV= .300 
'SECNO - ,798 
START TRlB CDnP 

-.798 .798 2074.892 
3280 CROSS SECTION -.80 EXTENDED 1.39 FEET 

3301 HV CHANGED MORE THAN HVlNS 

3470 ENCROACHMENT STATIONS= 973.0 1025.0 TYPE= 1 TARGET= 52.000 
CONFLUENCE OF WASH AD - SUNSET WASH AN0 WASH AE - SUNNY COVE 
UASH IS LOCATED 120 FEET UPSTREAM OF THIS SECTION. 

-.798 2.89 2074.89 . 00 .OO 2075.81 .92 3.08 3.19 100000.00 
481 .o .O 308.9 172.1 .o 34.1 61.2 16.4 15.5 2074.00 

.35 .OO 9.06 4.18 .DO0 .035 ,060 .OOO 2072.00 973.00 

.022306 142. 140. 132. 0 0 0 .OO 52.00 1025.00 
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SECNO DEPTH CUSEL C R I W  W E L K  EG HV HL OLOSS L-BANK ELEV 

0 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

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

F L W  DISTRIBUTION F M I  SECNO= - .80 
STA= 973. 990. 1000. 1010. 1025. 

PER P= 64.2 13.3 13.3 9.2 
AREA= 34.1 13.9 13.9 13.4 

VEL= 9.1 4.6 4.6 3.3 
DEPTH- 2.0 1.4 1.4 .9 

3301 HV CHANGED MORE THAN HVlNS 

FIRST CROSS SECTION OF UASH AE-SUNNY COVE UASH. UPSTREAM OF 

MASH AD-SUNSET UASH. 

.032 1.45 2078.95 2078.51 .OD 2079.04 .09 3.15 .08 2078.00 
145.0 1.3 112.2 31.5 1.8 41.7 36.7 16.9 16.0 2078.00 
.39 .72 2.69 .86 ,065 .035 .070 .DO0 2077.50 986.22 

.OOZE22 295. 283. 287. 5 22 0 .OO 99.56 1085.78 

FLDU DISTRIBUTION FOR SECNO= .03 CUSEL= 2078.95 

STA= 986. 990. 1022. 1027. 1036. 1046. 1051. 1056. 1065. 1075. 1080. 1085. 1086. 
PER P= .9 77.4 3.1 5.6 4.6 1 .8 1.6 2.7 1.0 .4 .1 .O 

AREA= 1.8 41.7 4.3 8.1 7.1 3.1 2.9 5.2 4.3 1.2 .5 .O 
VEL= .7 2.7 1 .O 1.0 .9 .8 .8 .8 .7 .4 .2 .O 

DEPTH= .5 1.3 .9 .B .7 .6 .6 .5 .4 .2 1 .O 

*SEENO .O% 

3280 CROSS SECTION .09 EXTENDED 4.36 FEET 

3301 HV CHANGED MORE THAN HVlNS 

7185 n l N l n u n  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1012.0 TYPE= 1 TARGET= 27.000 
ET-DATA USED TO SET L l n l T s  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, F L ~ P L A I N  L l n l T s  ARE BASED ON THE CCMPUTED 



WEL AND THE TOPOGRAPHY. 
.095 4.36 2084.36 2084.36 .00 2084.95 .60 1.96 .15 2084.30 

145.0 .O 142.9 2.1 .O 22.9 1.2 17.2 16.5 2083.50 

.40 .03 6.24 1 .R .065 .035 .070 .OOO 2080.00 985.25 

.021577 380. 332. 250. 0 20 0 .OO 26.60 1011.85 

FLW DISTRIBUTION FOR SECU* .W 

STA= 985. 986. 1009. 1012. 
PER Q= .O 98.6 1.4 
AREA= .O 22.9 1.2 
VEL= .O 6.2 1.7 

DEPTH= .D 1.0 .4 

FLW DISTRIBUTION FOR SECNO- .17 CUSEL= 2090.38 

'= 985. 990. 1000. 1019. 1023. 1030. 1033. 
ER Q= .6 14.9 76.4 3.6 4.1 -3 
AREA= 1 .O 8.9 20.0 2.5 3.6 .6 
VEL= .6 1.7 3.9 1.4 1.2 .6 

DEPTH- .2 .9 1.1 .7 .5 .2 

'SECNO .228 
7185 nrlrlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.228 .a3 2095.33 2095.33 .OO 2095.65 -31 3.19 .04 2094.50 

102.0 1.9 84.8 15.3 1.3 17.4 9.5 17.8 17.2 2094.60 
.46 1.51 4.88 1.62 .om .035 .070 .OOO 2094.50 996.94 

.Dl7086 270. 283. 345. 0 14 0 .OO 49.52 1046.46 

FLW DISTRIBUTION FOR SECNO- .23 CUSEL= 2095.33 

STA= PP7. 1000. 1021. 1030. 1033. 1046. 1046. 

PER Q= 1.9 83.1 10.0 2.1 2.9 .O 

AREA= 1.3 17.4 5.3 1.3 2.8 .o 
VEL= 1.5 4.9 1 .9 1.6 1 .O .O 

DEPTH= .4 .8 .6 .4 .t .O - 



PACE 38 

SECNO DEPTH CUSEL CRlUS *ELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 ~ O R A R  TOWID ENDST 

'SECNO .28O 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = .60 

3470 ENCROACHMENT STATIONS= 984.0 1009.0 TYPE= 1 TARGET. 25.000 
OWNSTREAH CROSS SECTION OF 21" CORRUGATED METAL PlPE UlTH 
PROJECTING WTLET, EAST SlDE OF KELLIS ROAD. 

THIS PlPE I S  NOT MMELLED DUE TO ITS LIMITED CAPACITY, 
BASED ON ANALYSIS THE PIPE HANDLES LESS THAN HALF OF THE 
PEAK DISCHARGE OF 49 CFS. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIn lTs ARE BASED ON THE CCUPUTED 

USEL AND THE TOPOGRAPHY. 
1.10 2099.64 2099.49 .OO 2099.81 .17 4.15 .Dl 2099.40 

.2 41.1 7.7 .2 11.5 4.9 17.9 17.4 2W8.54 
.74 3.58 1.58 .070 .035 .070 .OD0 2098.54 984.00 

260. 276. 322. 4 11 D .OO 25.00 1009.00 

.JU DISTRIBUTION FOR SECNO= .28 

STA= 984. 985. 1001. 1009. 

PER Q= .4 84.0 15.7 
AREA= .2 11.5 4.9 

VEL= .7 3.6 1.6 
DEPTH- .2 .7 .6 

'SECNO .293 
7185 WlNlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUNED 

3470 ENCROACHMENT STATIOIIS= 984.0 1001.0 TYPE= 1 TARGET= 17.000 
EDGE OF EAST SlDE OF KELLIS ROAD-DUSTREAM SIDE OF ROAD CROSSING. 

.293 3.63 2103.93 2103.93 .OO 2104.28 .36 .23 .06 2103.00 
49.0 1.9 47.1 .O .9 9.7 .O 17.9 17.1 2104.00 

.48 2.00 4.88 .DO .070 .035 .OOO .OOO 2100.30 984.00 
.023641 15. 15. 15. 0 18 0 .OO 15.85 999.85 

FLW DISTRIBUTION FOR SECNO' 
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SECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 
0 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

STA= 984. 985. 1000. 
PER P= 3.8 96.2 
AREA= .9 9.7 
VEL- 2.0 4.9 

DEPTC .9 .7 

'SECNO .294 
7185 n l N l u w  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 984.0 1010.0 TYPE= 1 TARGET= 26.000 
EDGE OF WAST SIDE OF KELLIS ROAD-UPSTREAM SIDE OF ROAD CROSSING. 
THIS EDGE OF ROADWAY UAS USE0 FOR WEIR FLOW CALCULATIONS. 

.294 3.59 2106.89 2106.89 .OO 2107.29 .4D 1.28 .01 2106.00 
49 .O 1.9 47.1 .O .9 9.2 .O 17.9 17.4 2107.20 

.48 2.15 5.13 .OO .070 .035 .OOO .OW 2103.30 984.00 
.027879 50. 50. 50. 0 5 0 .OO 15.79 999.79 

?d DISTRIBUTION FOR SECNO= ., 

STA- 984. 985. 1001. 
PER P= 3.9 96.1 
AREA= .9 9.2 

VEL= 2.1 5.1 
DEPTH= .9 .6 

'SECNO .295 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATID = 35.57 

3470 ENCROACHMENT STATIONS= 984.0 1015.0 TYPE= 1 TARGET= 31 .OOO 

UPSTREAM CROSS SECTION OF 21" CORRUGATED METAL PIPE UITH 
PROJECTING INLET, NO EROSION PROTECTION. ANALYSIS DOES NOT 
INCLUDE THIS PIPE. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTIN: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE CDMPUTED 
USEL AND THE TOPOGRAPHY. 

.295 8.33 2107.33 2101.92 .W 2107.33 .OO .DO .04 2106.00 
49.0 .1 38.5 10.4 1.1 73.3 48.6 17.9 17.5 2100.20 

.49 .07 .52 .21 .070 .035 .070 .OOO 2099.00 984.00 
.000022 15. 15. 15. 1 14 0 .OO 30.65 1014.65 



PAGE 40 

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

0 QLOB PCH OROB ALMI ACH AROB VOL TUA R-BANK ELEV 

TIME VLMI VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLMIR ITRIAL IDC ICON7 CWIAR lOPYlD ENDST 

FLW OISTRIBUTION FOR SECNO- .29 

STA= 984. 985. 1001. 1015. 
PER G= .2 78.5 21.3 
AREA- 1.4 73.3 48.6 
VEL= .I .5 .2 

DEPTH= 1.4 4.6 3.6 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

FLW DISTRIBUTION FOR SECII* .31 

.A= 971. 976. 978. 982. 984. WO. 992. 994. 1009. 1016. 
PER a= .3 .4 1.8 1.5 7.1 3.5 4.1 77.4 4.0 
AREA= 2.5 2.7 8.1 5.5 22.1 9.3 10.2 87.2 17.8 
VEL- .O .l .I .1 .2 .2 .2 .4 .1 

DEPTH= .5 1.3 2.0 2.7 3.7 4.6 5.1 5.8 2.7 

'SECNO .356 
3 5 6  3.83 2107.33 21Q4.34 .OO 2107.33 .DO . 00 .OO 2103.80 
49.0 10.5 11.8 26.7 60.7 27.7 155.9 19.3 17.9 2103.50 

.84 .17 .43 .17 .070 .035 .070 .DO0 2103.50 965.33 
.000018 240. 230. 225. 0 17 0 .OO 100.83 1066.16 

FLMl DISTRIBUTION FOR SECNO= .36 
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SECNO DEPTH CUSEL CRlWS YSELK EG HV HL OLOSS L-BANK ELEV 

Q PLDB QCH PROB ALOB ACH ARDB VOL TWA R-BANK ELEV 

TIME VLOB VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICO~~T CORAR TOPUID ENDST 

STA= 965. 981. 985. 989. W3. 1000. 1010. 1012. 1021. 1025. 1030. 1034. 1038. 
PER P= 5.7 4.9 5.3 5.5 24.1 15.3 3.0 9.7 4.1 3.8 3.5 3.4 
AREA= 21.8 13.0 13.0 13.0 27.7 35.8 7.6 25.9 11.5 11.1 10.5 10.2 
VEL- .1 .2 .2 .2 .4 .2 .2 .2 .2 .2 .2 .2 

DEPTH= 1.4 3.0 3.4 3.5 3.7 3.6 3.3 2.9 2.7 2.6 2.5 2.4 

STA= 1038. 1048. 1058. 1066. 
PER Q= 6.8 4.0 .9 
AREA= 22.0 15.9 5.4 
VEL= .2 .1 .I 

DEPTH= 2.2 1.6 .7 

3302 YARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.51 

FLOU DISTRIBUTION FOR SECNO= .38 

STA= 891. 915. 925. 935. 945. 953. 958. 963. 968. 975. 980. 1M3. 1013. 
PER 0% 4.2 3.3 4.0 4.8 4.1 3.0 3.3 3.5 5.7 4.1 40.1 7.3 
AREA- 28.6 18.1 20.4 22.7 18.6 13.2 13.8 14.3 22.5 15.8 74.6 29.5 
VEL= .1 .1 .1 .1 .1 .1 .I .1 .1 .1 .3  .1 

DEPTH= 1.2 1.8 2.0 2.3 2.5 2.6 2.8 2.9 3.0 3.2 3.3 2.9 

STA: 1013. 1023. 1033. 1050. 1063. 

PER P= 5.4 3.7 3.2 .4 
AREA= 24.5 19.5 22.0 5.1 
VEL- .1 .1 .1 .O 

DEPTH= 2.4 1.9 1.3 .4 

'SECNO .420 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

LAST CROSS SECTION OF DETAILED ANALYSIS-JUST DOWN STREAM 
FRW THE SUNNY COVE FLWD CONTROL DAM. 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0 PLOB PCH PROB ALOB ACH AROB VOL TW R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOWID ENDST 

FLW DISTRIBUTION FOR SECNO= .42 

STA= 993. WE. 1003. 1008. 1010. 1013. 1027. 1030. 1037. 1040. 1042. 1043. 
PER a= .2 1.7 3.6 2.4 3.0 69.3 6.1 10.6 1.8 1.2 .2 
AREA= .2 .9 1.1 .8 .9 8.3 1.4 3.0 .7 .5 .1 

VEL= .4 .9 1.3 1.4 1.6 4.1 2.1 1.7 1.3 1.1 .6 

DEPTH= .I .2 .3 .3 .4 .6 .6 .4 .3 .2 .1 



PACE 43 

FLWOUAY DETERMINATION 

, L  

13 MASH AD: SUNSET UASH 

J 1  ICHECK I N 0  N l N V  I D l R  STRT METRIC HVINS 9 USEL F 

0 3 0 0 0.0051 0 0 0 2 0 3 1 . 8 4  0 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIH ITRACE 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0  LOB PCH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIUE VLW VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLWE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPMID ENDST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOU 

HASSAYAMPA RIVER CROSS SECTION 50.94 (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE UlTH UASH AD - SUNSET UASH, A UEST TRIBUTARI 
NON COINCIDENT WITH 100-YEAR DISCHARGE I N  HASSAYAMPA. 

50.940 1.92 2023.82 2023.33 2031.84 2023.95 .13 . 0 0  .OO 2022.00 
600.0 189.4 396.8 13.8 72.9 126.8 7.4 .O .O 2022.40 

.OO 2.60 3.13 1.86 .045 .035 .045 ,000 2021.90 1715.35 
.005091 475. 500. 555. 0 1 7  10 .OO 270.94 2227.95 

CCHV= .100CEHV= .300 
'CNO .216 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 972.0 1030.0 TYPE= 1 TARGET= 58.000 
FIRST CROSS SECTION OF UASH AD - SUNSET UASH. 
EXISTING 2 BARREL-42" CORRUGATED METAL PIPES UNOER DlRT ROAD 
APPROXIUATELY 45  FEET DOUNSTREAM OF THIS CROSS SECTION. 
THIS CROSSING HAS NOT BEEN INCLIJQED IN T n l s  ANALYSIS BECAUSE 

THE CROSSING I S  I N  THE EXISTING FLWOPLAIN OF THE HASSAYAMPA 
RIVER AND UOULD BE INUNDATED I N  A 100 YEAR EVENT. BASED ON THE 
FIELD SURVEY DATA, THE EXISTING PIPES WILL NOT HANDLE THE 
100 YEAR PEAK DISCHARGE FRW MASH AD-SUNSET MASH. THERE I S  
EVIDENCE THAT F L W  OVERTOPS THE DlRT ROAD WITH EXCESS F L W  
DRAINING EAST AND W T H .  
ET-DATA USED TO SET L IUITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.216 4.93 2037.53 2037.53 2037.53 2038.31 .78 8.62 .19 2036.00 
600.0 14.6 559.5 25.9 5.9 76.6 10.3 3.9 4.3 2036.00 

.05 2.50 7.31 2.51 .055 .035 ,065 .OOO 2032.60 972.35 
.012532 1150. 1141. 900. 0 9 0 .OO 57.65 1030.00 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
0 OLOB QCH OR00  ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TDPUIO ENDST 

CCHV= . lo0 CEHV- ,300 
'SECNO .261 

3302 UARNING: CONVEYANCE CHANGE M S l D E  OF ACCEPTABLE RANGE, KRATIO = 1.69 

3470 ENCROACHMENT STATIONS= 973.0 1024.0 TYPE= 1 TARGET= 51.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAlN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.261 4.40 2039.40 2038.58 2039.40 2039.94 .54 1.60 .02 2036.00 
600.0 72.4 465.3 62.4 28.9 71 .O 26.4 4.5 4.5 2036.00 

.06 2.50 6.56 2.M .065 .035 .070 .OOO 2035.00 973.10 
.004412 198. 235. 210. 3 19 0 .OO 50.39 1023.49 

CCHV= .300 CEHV- .500 
*SECNO .292 

70 ENCROACHMENT STATIONSF 973.0 1027.0 TYPE= 1 TARGET= 54.000 
OWNSTREAM CROSS SECTION OF THE ATCHISON-TOPEKA AND SANTA FE 
RAILROAD TRESTLE. 

.292 2.69 2040.29 2039.55 2040.29 2040.72 .42 .75 .03 2037.60 
600.0 12.2 577.4 10.4 7.1 108.7 6.6 4.9 4.7 2037.70 

.07 1.73 5.31 1.57 .a65 .035 .070 .OOO 2037.60 973.61 
.004507 132. 172. 139. 2 14 0 .W 53.05 1026.66 

SPECIAL BRIDGE 

SB XK XKMI COFO ROLEN BUC BUP BAREA SS ELCHU ELCHO 
1.25 1.56 2.80 .OO 42.70 4.22 497.10 2.00 2037.80 2037.70 

'SECNO .296 
CLASS A LW FLW 

3420 BRIDGE V.S.= 2040.21 BRIDGE VELOCITV= 5.62 CALCULATED CHANNEL AREA= 104. 

EGPRS EGLUC H3 W E I R  OLW BAREA TRAPEZOID ELLC ELTRO UElRLN 
AREA 

.OO 2040.98 -22 0. 600. 497. 508. 2046.W 2049.10 1 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
a  LOB acH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT eORAR TOPUlD ENDST 

3470 ENCROACHMENT STATIONS= 973.0 1027.0 TYPE= 1 TARGET= 54.000 
UPSTREAM CROSS SECTION OF THE ATCHISMI-TOPEKA AND SANTA FE 
RAILROAD TRESTLE. 

.296 2.71 2040.51 .OO 2040.51 2040.98 .48 .27 .OO 2037.90 
640.0 12.6 579.2 8.2 6.7 103.1 5.2 5.0 4.7 2038.30 

.07 1 .a8 5.62 1.58 .065 .035 .070 .OW 2037.80 973.71 
.005538 19. 19. 19. 0 0 0 .OO 52.56 1026.27 

CCHV- .lo0 CEHV= .300 
*SECNO .321 
7185 MINIMUM SPEC1 F l C  ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 967.0 1025.0 TYPE; 1 TARGET= 58.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLCU AREA AT CURRENT 
SECTION: THEREFORE, FLaPLAIN LIMITS ARE BASED ON THE CWPUTED 
USEL AND THE TOPDGRAPHY. 

.321 2.24 2041.24 2041.24 2041.23 2042.12 .a8 .87 .12 2040.00 
600.0 13.0 582.8 4.2 7.4 76.4 2.8 5.2 4.9 2040.00 

.07 1.75 7.63 1.51 .070 .030 .070 ,000 2039.00 967.79 
.010045 128. 119. 132. 0 15 0 .OO 56.66 1024.47 

'SECNO .390 
7185 niNrnuM SPECIFIC ENERGY 

3720 CRlTlCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATTOUS= 966.0 1026.0 TYPE= 1 TARGET= 60.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOY AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.390 2.66 2045.66 2045.66 2045.63 2046.55 .89 4.26 .OO 2044.50 
576.0 13.5 554.4 8.1 8.8 71.7 4.6 6.1 5.5 2044.00 

.09 1.53 7.73 1.76 .070 .030 .070 .OOO 2043.00 966.87 
.009394 460. 438. 450. 0 11 0 .OO 58.65 1025.52 

ccnv= .loo CEHV= .300 
"SECNO .473 
7185 nlNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a PLDB acH OROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 970.0 1035.0 TYPE= 1 TARGET= 65.000 
.4?3 2.05 2051.25 2051.25 2051.26 2052.00 .75 5.10 .O1 2050.00 

576.0 29.1 534.7 12.1 11.2 74.3 5.8 7.0 6.1 2050.00 
. I0 2.61 7.20 2.10 .070 .035 .070 .OD0 2049.20 970.00 

.Dl4733 412. 440. 455. 0 15 0 .OO 64.59 1034.59 

'SECNO .491 
7185 MlNlllUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS= 934.0 1061.0 TYPE- 1 TARGET: 127.000 
PARK STREET - DIP CROSSING. 

.491 2.25 2052.75 2052.75 2052.75 2053.33 .58 1.18 .02 2051.10 
576.0 97.6 439.1 39.2 40.8 63.8 21.3 7.2 6.3 2051.50 
.ll 2.39 6.89 1.84 .om .035 ,070 .DO0 2050.50 934.33 

.011846 64. 91. 125. 0 8 0 .OO 126.26 1060.59 

CNO .534 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 952.0 1010.0 TYPE= 1 TARGET= 58.000 
.534 2.33 2055.83 2055.83 2055.83 2056.66 .85 3.01 .08 2053.80 

541.0 139.8 390.7 10.5 40.2 k6.2 4.4 7.8 6.8 2054.30 
.12 3.48 8.46 2.39 .070 .035 ,070 .OD0 2053.50 952.02 

.Dl4216 255. 229. 200. 0 8 0 .OO 57.26 1009.29 

CCHVr .I00 CEHV= .300 
'SECNO .568 
3280 CROSS SECTION .57 EXTENDED 2.06 FEET 

3301 HV CHANGED MORE THAN HVINS 

7185 nlNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 987.0 1016.0 TYPE= 1 TARGET= 29.000 
DWNSTREAM CROSS SECTION OF 1.5 FWT DROP STRUCTURE AT 
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THE WTLET OF THE MESQUITE STREET CROSSING. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASEO ON THE COnWTEO 
USEL AND THE TWOGRAPHY. 

.568 3.96 2058.06 2058.06 2058.06 2059.65 1.59 1.95 .22 2054.10 
541.0 38.7 440.7 61.6 14.1 39.6 20.0 8.2 7.0 2054.10 

.12 2.75 11.13 3.08 .070 ,030 .065 .OOO 2054.10 987.88 
.008050 232. 179. 148. 0 14 0 .OO 27.21 1015.08 

CCHV= .300 CEHV- .SO0 
*SECNO .569 
3280 CROSS SECTION .57 EXTENDED 4.44 FEET 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 975.0 1040.0 TYPE: 1 TARGET. 65.000 
OOUNSTREAM CROSS SECTION OF 10' X 3' CONCRETE BOX CULVERT 
AT THE MESQUITE STREET CROSSING. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

SECTION: THEREFORE. FLWDPLAIN LIMITS ARE BASEO ON THE CDHPUTEO 
USEL AND THE TOPOGRAPHY. 

.569 4.74 2060.46 2060.44 2060.44 2061.70 1.26 .OO .10 2058.70 
541.0 18.5 462.1 60.3 20.4 47.5 50.9 8.2 7.0 2055.70 

.12 .91 9.74 1.19 .070 .015 .065 .OOO 2055.70 975.00 
.001718 0. 0. 0. 0 8 0 .OO 65.00 1040.00 

SPECIAL CULVERT 

sc CUNO WNV ENILC MFP RDLEN RISE SPAN WLVLN eHRT SCL ELCHU ELCHD 

1 .015 .45 3.00 . 00 3.00 10.00 48.00 8 1 2056.00 2055.70 

CHART 8 - BOX CULVERT UITH FLARED UINGUALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - UINGUALLS FLAREO 30 TO 75 DEGREES 

5130, EGIC= 2070.94..1UY BE TW LARGE I F  INLET CONTROLS. 
'SECNO .578 

SPEClhL CULVERT lNLET CONTROL + UEIR FLOU, EG = 2061.50 
5150, EG OF 2061.50 LESS THAN XEG OF 2061.70 
3280 CROSS SECTION .58 EXTENDED 4.29 FEET 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42 
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., SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q PLDB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT dORAR TWUlD ENOST 

SPECIAL CULVERl 

EGlC EGOC 
2070.94 2069.08 

~4 PUEIR POLV VCH ACULV ELTRO UElRLN 
.OO 276. 268. 6.447 30.0 2059.68 51. 

3470 ENCROACHMENT STATIONS= 970.0 1100.0 TYPE= 1 TARGET= 130.000 
UPSTREAM CROSS SECTION OF 10' X 3 '  CONCRETE BOX CULVERT 
AT THE IIESWITE STREET CROSSING. 
THE BOX CULVERT DOES NOT HAVE THE CAPACITY TO HANDLE THE 
PEAK OISCHARGE OF 541 CFS. THE TOTAL FLW INTO THE BOX CULVERT 
I S  APPROXIMATELY 268 CFS, AND 273 CFS OVERTOPPING THE STREET 
UITH 44 CFS CROSSING THE STREET IN UEIR FLU4 AND 232 CFS 
WING SOUTHEASTERLY DOUN MESQUITE STREET AND SDnE FLOU REENTERING 
THE MASH AT PARK STREET AN0 SOWE OF THE FLW REENTERING THE 
WASH AT FISHER STREET. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LIn lTs ARE BASED ON THE CWTED 

USEL AND THE TOPOGRAPHY. 
.578 5.29 2061.29 .OO 2061.29 2061.70 .41 .OO .OO 2059.00 

541.0 21.9 3k1.7 177.4 29.6 53.0 176.8 8.4 7.1 2059.00 
.13 .7k 6.45 1 .OO .070 .015 .065 .OOO 2056.00 970.00 

.000858 48. 48. 48. 3 0 0 .OO 130.00 1100.00 

CCHV= .lo0 CEHV= .300 
*SECNO .598 
7185 WINlMW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 975.0 1024.0 TYPE= 1 TARGET= 49.000 
.598 2.25 2061.25 2061.25 2061.41 2062.09 .85 -24 .13 2060.00 

541 .O 14.9 522.2 3.9 5.7 69.6 1.9 8.8 7.3 2060.00 
.13 2.60 7.50 2.03 .070 .035 .DM .OOO 2059.00 975.00 

.014927 95. 108. 100. 0 18 0 .OO 48.16 1023.16 

'SECNO .639 

3302 UARWING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.82 



SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a PLOB acn OROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLDB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT 'CORAR TOPUID ENOST 

3470 ENCROACHMENT STATIONS- 975.0 1015.0 TYPE= 1 TARGET= 40.000 
.639 4.10 2063.10 2062.25 2062.81 2063.68 .58 1.56 .03 2060.00 

528.0 50.6 464.0 13.4 24.0 71.5 7.2 9.2 7.5 2060.00 
.14 2.11 6.49 1.87 .070 .035 .070 ,000 2059.00 975.00 

.004300 140. 217. 240. 3 11 0 .OO 39.69 1014.69 

*SECNO .672 
3280 CROSS SECTION .67 EXTENDED 1.79 FEET 

3470 ENCROACHMENT STATIONS= 971.0 1013.0 TYPE= 1 TARGET= 42.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLOODPLAIN LlnlTs ARE BASED ON THE COHPUTED 

USEL AND THE TOPOGRAPHY. 
.672 3.58 2063.78 2063.58 2063.78 2064.77 .W .97 .12 2061.10 

528.0 41.2 452.5 34.4 17.5 52.9 12.9 9.5 7.6 2061.00 
.15 2.35 8.55 2.66 .070 .035 .070 .OOO 206Q.20 971.61 

.007996 148. In. 135. 3 15 0 .OO 40.82 1012.43 

CCHV= ,100 CEHV- .300 
*SECNO .681 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLIMED 

3470 ENCROACHMENT STATIONS= 983.0 1030.0 TYPE= 1 TARGET= 47.000 
BEGIN CONCRETE LINED OUTLET CHANNEL 65 FEET WORTH OF JACKSON 
STREET PIPE CROSSING. 

.MI1 3.89 2065.96 2065.96 2065.95 2067.45 1.19 .20 .15 2062.07 
528.0 31.4 479.3 17.3 15.0 46.6 12.7 9.6 7.7 2062.10 

.15 2.10 10.28 1.36 .055 .018 .065 ,000 2062.07 983.76 
.DO2536 75. 46. 30. 0 8 0 .OO 45.80 1029.56 
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SECNO DEPTH CWSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

P PL OB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CORAR TDPWlD ENOST 

3265 DIVIDED FLOU 

7185  MINI^ SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 941.0 1040.0 TYPE= 1 TARGET* 99.000 
JACKSW STREET PlPE CROSSING - CROSSING MWELLED AS 3-BARREL. 
18" DIAMETER. CIRCULAR PIPESCEPUIVALENT DIAMETER OF 20.4" X 

15.6" ARCH CORRUGATED METAL PIPES - DOWNSTREAM CROSS SECTION OF 

3 - BARREL, 20.4" x 15.6" ARCH CORRUGATED METAL PIPE WITH 
PROJECTING ENDS. THE STREET EMBANKMENT HAS BEEN CONCRETE 
LINED FOR EROSION PROTECTICU AND THE CONCRETE EMBANKMENT 
PROTECTION IS A PART OF THE CMlCRETE LINED CHANNEL OOWSTREAM. 

.693 4.08 2066.93 2066.93 2066.92 2067.86 .93 .18 .17 2062.85 
528.0 60.1 421.0 46.9 34.6 48.8 33.5 9.8 7.8 2062.90 

.15 1.74 8.63 1.40 .055 .024 .065 .OOO 2062.85 941.82 
.002990 65. 65. 65. 0 8 0 .OO 94.01 1039.38 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFP RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .024 .70 2.90 .OO 1.50 .OO 46.50 2 3 2063.39 2062.85 

CHART 2 - CORRUGATED METAL PlPE CULVERT 
SCALE 3 - PlPE PROJECTING FRDn FILL 

5130, EGlC= 2612.73. .MAY BE TW LARGE I F  INLET CONTROLS. 
5135, EGK= 2773.69 ..MY BE TW LARGE IF WTLET CWTROLS. 

*SECNO .704 

SPECIAL CULVERT WTLET CONTROL + WEIR FLOU EG = 2070.09 

3301 HV CHANGED MORE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 3.63 

SPECIAL CULVERT 

EGlC EGM: ~1 PYEIR ~ C U L V  VCH ACULV ELTRD WEIRLN 
2612.73 2773.69 2.23 488. 35. 3.293 5.3 2066.40 36. 
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SECNO DEPTH CUSEL CRIVS USELK EG HV HL OLDSS L-BANK ELEV 

Q PLOB PCH PROB ALDB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICON1 ~ORAR TOPUlO ENOST 

3470 ENCRQACHIIENT STATIOIIS= 915.0 1036.0 TYPE= 1 TARGET= 121 .OOO 
UPSTREAM CROSS SECTION OF 3 - BARREL, 20.4'' x 15.6" ARCH 
CMRUGATED METAL PIPE CROSSING. ROAD EM8ANYnENT I S  CDNCRETE 
LINED FOR EROSION PROTECTIDN. INLET CHANNEL I S  CONCRETE LINED 
FOR A DISTANCE OF ABWT 5 FEET UPSTREAM OF THE PIPES. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLMDPLAlW LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.704 6.62 2070.01 .OO 2070.04 2070.09 .08 2.23 .OO 2063.40 

528.0 254.2 229.0 44.9 273.4 69.5 61.7 10.1 7.9 2063.39 
.16 .93 3.29 .73 .055 .024 .O65 .OD0 2063.39 915.00 

.a00227 47. 47. 47. 2 0 0 .OO 120.17 1035.17 

CCHV- ,100 CEHV= .300 
'SECNO .705 

3470 ENCROACHMENT STATIONS= 915.0 1036.0 TYPE= 1 TARGET= 121.000 
END OF 5 FOOT CONCRETE LlNED INLET CHANNEL. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEPEFWE, FLWDPLAIN LIMITS ARE BASED ON THE CWPUTED 

USEL AND THE TOPOGRAPHY. 
.705 5.66 2070.05 2067.64 2070.08 2070.10 .05 . 00 .OO 2064.40 

528.0 336.0 132.0 60.0 271.6 48.4 63.2 10.1 7.9 2064.39 
.16 1.24 2.73 .95 .055 .035 .065 .DO0 2064.39 915.00 

.DO0409 5. 5. 5. 2 8 0 .OO 120.64 1035.64 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = .40 

3470 ENCROACHMENT STATIONS= 940.0 1011.0 TYPE= 1 TARGET. 71 .OOO 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLMDPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY. 

.nl 4.44 2069.94 2069.11 2070.06 2070.25 .31 .07 .08 2066.80 

528.0 163.0 349.3 15.7 81.8 65.7 9.7 10.6 8.1 2067.00 

.16 1.99 5.31 1.62 .055 .035 .065 .DO0 2065.50 940.00 

.002585 83. 83. 83. 2 17 0 .OO 69.87 1009.87 
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SECNO DEPTH CUSEL CRlUS USELK EO HV HL OLOSS L-BANI: ELEV 
0 QL 08 PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ~CONT CORAR TDPUID ENOST 

3301 HV CHANGED MORE THAN HVlNS 

7185 UINlMW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 974.0 1042.0 TYPE= 1 TARGET= 68.000 
LINCOLN STREET CROSSING - OWNSTREAM CROSS SECTION OF A 3 
BARREL 20.4" X 15.6" ARCH CORRUGATED METAL PIPE WITH PROJECTING 
ENDS. ROAD EMBANKMENT I S  CONCRETE LINE0 FOR EROSION PROTECTION. 
THlS CROSSING I S  NOT MELLED AS A CULVERT CROSSING BECAUSE 
THE INLET IS COnPLETELl COVERED BY SEDIMENTATION. THE INLET 
ELEVATION I S  EQUAL TO THE TOP OF ROADUAY. 

.762 3.50 2070.80 2070.80 2070.77 2071.61 .81 .88 .15 2067.34 
481.0 47.0 316.5 117.5 16.6 36.4 43.0 11.2 8.5 2067.34 

.17 2.84 8.69 2.73 .055 .035 .065 .OOO 2067.30 974.34 
.DO7989 216. 216. 216. 0 15 0 .OO 67.62 1041.96 

$NO .763 
7185 nlNInuM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS= 941.0 1054.0 TYPE= 1 TARGET= 113.000 
THlS IS THE DOUNSTREAM CROSS SECTION OF THE LINCOLN STREET 
CROSSING. Tnls SECTION IS THE TOP OF A 3 FWT DRW STRUCTURE 

CREATED BY THE COVERED INLET LOCATED UPSTREAM OF THIS SECTION. 
.763 1.85 2071.55 2071.55 2071.55 2072.05 .50 .01 .03 2069.90 

481.0 134.5 240.5 105.9 42.0 32.6 37.0 11.2 8.5 2069.90 
.17 3.20 7.38 2.86 .055 .035 .065 .OD0 2069.70 941.71 

,014240 1. 1. 1. 0 11 0 .00 111.58 1053.29 

3470 ENCROACHMENT STATIONS= 940.0 1079.0 TYPE= 1 ThRGET= 139.000 
UPSTREAM CROSS SECTION OF LINCOLN STREET. 3 - BARREL, 20.4" 
x 15.6" CORRUGATED METAL PIPE, PIPES ARE COVERED BY 
SEDIMENTATION AND ARE CONSIDERED INEFFECTIVE. 

.765 1.75 2072.25 2071.99 2072.26 2072.54 .28 .47 .02 2071.20 
481.0 34.2 420.7 26.2 16.0 93.1 19.2 11.4 8.6 2071.30 

.18 2.13 4.52 1.37 .055 .035 .065 .OOO 2070.50 940.00 

.007341 47. 47. 47. 2 15 0 .OO 137.29 1077.29 
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SECNO DEPTH CUSEL CRlWS USELK EG HV HL OLOSS L-BANK ELEV 

0 PLW PCH PRDB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELUIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC IWT CORAR TOPWID ENDST 

CCHV- .lo0 CEHV= .MO 
"SECNO ,798 
3280 CROSS SECTION .80 EXTENDED 1.39 FEET 

3301 HV CHANGED MORE THAN HVINS 

7185 MlNlMW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHUENT STATIONS= 940.0 1025.0 TYPE- 1 TARGET= 85.000 
CONFLUENCE OF UASH AD - SUNSET WASH AND UASH AE - SUNNY COVE 
WASH I S  LOCATED 120 FEET UPSTREAM OF THIS SECTION. 

.798 2.89 2074.89 2074.89 2074.89 2075.72 .83 1.27 .16 2072.00 
481.0 105.2 268.0 107.8 28.4 28.9 32.3 11.7 8.9 2072.00 

.18 3.71 9.27 3.34 .Oh0 .035 .060 .OOO 2072.00 973.50 
.011574 142. 140. 132. 0 14 0 .OD 51.50 1025.00 

3470 ENCROACHMENT STATIONS= 980.0 1019.0 TYPE= 1 TARGET= 39.000 
151 CROSS SECTION OF WASH AD-SUNSET WASH UPSTREAM OF 

WASH AE-SUNNY COVE WASH. 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE COHPUTED 
YSEL AND THE TOPOGRAPHY. 

.862 2.43 2077.93 2077.52 2077.58 2078.44 .52 2.69 .03 2075.90 

336.0 44.4 275.0 16.6 19.8 43.7 9.2 12.3 9.2 2076.00 
.20 2.24 6.29 1.80 .070 .030 .070 .OW 2075.50 980.00 

.a05689 200. 335. 408. 3 19 0 .OO 39.00 1019.00 

'SECNO .913 

3470 ENCROACMENT STATIONS= 800.0 1128.0 TYPE= 1 TARGET= 328.000 
DIP SECTION CROSSING AT KELLIS ROAD. 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COHPUTED 
WSEL AND THE TOPOGRAPHY. 

.913 1.24 2079.84 2079.65 2079.65 2079.94 .10 1.45 .04 2079.00 

336.0 133.6 145.9 56.2 115.6 40.5 54.2 13.2 10.4 2079.00 

.23 1.16 3.60 1.04 .070 .Ox0 .a70 .OOO 2078.60 800.00 

.005212 200. 270. 415. 4 18 0 .OO 328.00 1128.00 



SECNO DEPTH CVSEL CRlVS VSELK EG HV HL OLOSS L-BANK ELEV 
P  LOB OCH OR00 ALOB ACH AROB VOL TVA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPVlD ENOST 

3301 HV CHANGED NORE THAW HVlNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUWED 

3470 ENCROACHMENT STATIONS= 985.0 1024.0 TYPE- 1 TARGET= 39.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLMI AREA AT CURRENT 
SECTION: THEREFORE, F L ~ P L A I N  LIMITS ARE BASED ON THE CWPUTED 

VSEL AND THE TOPOGRAPHY. 
.?57 3.15 2084.95 2084.95 2084.98 2085.67 .72 1.73 .19 2084.00 

304.0 3.0 299.0 2.1 2.2 43.5 1.5 13.9 11.4 2084.00 
.24 1.38 6.86 1.36 .070 .030 .070 .OOO 2081.80 985.47 

.Oll724 235. 235. 235. 0 32 0 .OO 37.72 1023.19 

'SECNO 1.053 
7185 nlNlnun SPECIFIC ENERGY 

'0 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1016.0 TYPE= 1 TARGET= 28.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWDPLAIN L l n r r s  ARE BASED om THE CCUPUTED 

YSEL AND THE TOPOGRAPHY. 
1.053 1.98 2093.48 2093.48 2093.48 2094.06 .58 5.64 .O1 2092.80 
136.0 1.5 120.2 14.3 1.4 18.6 8.2 14.3 11.8 2092.00 

.26 1.03 6.46 1.75 .070 .030 .070 .OOO 2091.50 988.26 
.010154 487. 504. 500. 0 14 0 .OO 27.74 1016.00 

CCHV= .100CEHV= .300 
'SECNO 1.152 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 



SECKO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLDB QCH PROB ALDB 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 TWUIO ENDST 

3470 ENCROACHMENT STATIONS= 978.0 1021.0 TYPE= 1 TARGET; 43.0LW 
LAST SECTION OF OTEAILED STUDY. JUST OOWSTREAM OF 
THE RECENTLY CNSTRUCTEO FLOW CONTROL O M .  

1.206 .53 2108.03 2108.02 2108.05 2108.15 .12 6.26 .O1 2108.00 
32.0 .O 32.0 .O .O 11.6 .O 14.6 12.3 2108.00 

.33 .04 2.76 .03 .060 .035 ,070 .OOO 2107.50 978.49 
.021929 361. 283. 240. 3 18 0 .OO 41.70 1020.19 

CCHV- ,100 CEHV= .300 
'SECNO - ,798 
START TRlB CCUP 

- .798 .798 2074 3 9 1  
3280 CROSS SECTION - .80 EXTENDED 1.39 FEET 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 973.0 1025.0 TYPE= 1 TARCET- 32.000 
CONFLUENCE OF UASH AD - SUNSET UASH AND UASH AE - SUNNY COVE 
WSH IS LOCATED 120 FEET UPSTREAM OF THIS SECTION. 

-.798 2.89 2074.89 .OO 2074.89 2075.81 .92 3.09 3.17 100000.00 
481 .O .O 309.0 172.0 .O 34.1 41.2 14.7 12.5 2074.00 

.34 . 00 9.07 4.18 .OOO .035 .060 .000 2072.00 973.00 

.OPUS0 142. 140. 132. 0 0 0 .OO 52.00 1025.00 

CCHV= .100CEHV= .300 
'SECNO .032 

3301 HV CHANGED MORE THAN HVINS 

3470 EHCROACHMHT STATIONS- 987.0 1086.0 TYPE= 1 TARGET; W.000 
FIRST CROSS SECTION OF UASH AE-WNNY COVE UASH, UPSTREAM OF 
WASH AD-SUNSET UASH. 

.032 1.45 2078.95 2078.51 2078.95 2079.04 .09 3.15 .08 2078.00 
145.0 1.3 112.1 31.5 1.7 41.7 36.7 15.2 12.9 2078.00 

.37 .78 2.69 .86 .065 .035 .070 .OOO 2077.50 987.00 
.002816 295. 283. 287. 5 22 0 .OO 98.80 1085.80 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
a RLOB RCH QROB ALOB ACH ARM VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CMIAR TOPUIO ENDST 

*SECNO .095 
3280 CROSS SECTION .09 EXTENDED 4.36 FEET 

3301 HV CHANGED HORE THAN HVlNS 

7185 nlNlntm SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1012.0 TYPE= 1 TARGET. 27.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLCU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASE0 ON THE CWPUTEO 
USEL AND THE TOPOGRAPHY. 

.095 4.36 2084.36 2084.36 2084.36 2084.95 .60 1.96 .15 2084.30 
145.0 .O 142.9 2.1 .O 22.9 1.2 15.6 13.4 2083.50 

.39 .03 6.24 1.72 .065 .035 ,070 .OOO 2080.00 985.23 
.021489 380. 332. 250. 0 20 0 .OO 26.63 1011.85 

3470 ENCROACHMENT STATIMIS.: 984.0 1033.0 TYPE= 1 TARGET= 49.000 
.I75 1.38 2090.38 2090.17 2090.38 2090.57 .19 5.58 .0* 2089.00 

102.0 15.8 78.0 8.2 9.8 20.0 6.7 15.9 13.7 2089.60 
.42 1.61 3.90 1.22 .070 .035 .070 .OOO 2089.00 984.88 

.007757 415. 422. 425. 6 14 0 .OO 48.02 1032.90 

"SECNO ,228 
7185 MlNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 996.0 1047.0 TYPE- 1 TARGET= 51.000 

.228 .83 2095.33 2095.33 2095.33 2095.65 .31 3.19 .04 2094.50 
102.0 1.9 84.7 15.3 1.3 17.4 9.5 16.1 1A.1 2094.60 

.44 1.51 4.86 1.61 .Om .035 .070 .OOO 2094.50 996.94 
.016951 270. 283. 345. 0 14 0 .OO 49.58 1046.51 

'SECNO .280 



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

P QLOB QCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLW VCH VROB XNL XNCH XNR UTN ELMIN SSlA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUID ENDST 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = .59 

3470 ENCROACHMENT STATIONS= 984.0 1009.0 TYPE= 1 TARGET= 25.000 
ODUNSTREAU CROSS SECTION OF 21" CORRUGATED METAL PIPE ULTH 
PROJECTING WTLET, EAST SlDE OF KELLlS ROAO. 

THIS PlPE IS NOT MUJELLED DUE TO ITS LIMITED CAPACITY, 
BASE0 ON ANALYSIS THE PlPE HANDLES LESS THAN HALF OF THE 
PEAK DISCHARGE OF 49 CFS. 
ET-DATA USE0 TO SET LIMITS OF EFFECTIVE FLU4 AREA AT CtRRENT 
SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COnPUTED 
USEL AN0 THE TOPOGRAPHY. 

.280 1.09 2099.63 2099.49 2099.64 2099.81 .17 4.15 .O1 2099.40 
49.0 .2 41.2 7.7 .2 11.5 4.8 16.3 14.3 2098.54 

.47 .74 3.59 1.58 .070 .035 .070 .QOO 2098.54 984.00 
.011182 260. 276. 322. 4 11 0 .OO 25.00 1009.00 

FCNO .293 
.a5 nlwlnuw SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1001.0 TYPE= 1 TARGET= 17.000 
EDGE OF EAST SIDE OF KELLlS ROM-DOUUSTREAU SIDE OF RMD CROSSING. 

.293 3.63 2103.93 2103.93 2103.93 2104.28 .36 .24 .05 2103.00 
49.0 1.9 47.1 .O .9 9.7 .O 16.3 14.3 2104.00 

.47 2.00 4.87 . 00 .070 .035 .OOO .OOO 2100.30 984.00 
.023557 15. 15. 15. 0 18 0 .OO 15.86 999.86 

*SECNO .294 
7185 rrlwlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1010.0 TYPE= 1 TARGET= 26.000 
EDGE OF UAST SlDE OF E L L I S  ROAD-UPSTREAM SlDE OF ROAO CROSSING. 
THIS EDGE OF ROADWAY WAS USED FOR WEIR FLOU CALWLATIONS. 

.294 3.59 2106.89 2106.89 2106.89 2107.29 .40 1.28 .O1 2106.00 
49.0 1.9 47.1 .O .9 9.1 .O 16.3 14.3 2107.20 

.47 2.16 5.15 .OO .070 .035 .OOO .OOO 2103.30 984.00 

.028122 50. 50. 50. 0 5 0 .OO 15.78 $99.78 
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SECNO DEPTH CUSEL CRlW USELK EG HV HL OLOSS L-BANK ELEV 
P PLDB PCH OROB ALDB ACH AROB M L  TUA R-BANK ELEV 
TIME VLOB VCH VRDB XNL XNCH XNR UTN ELMlN SSTA 
SLOPE XLDBL XLCH XLOBR ITRIAL 1DC ICON1 CORAR TOPUID ENDST 

'SECNO ,295 

3302 YARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO = 35.74 

3470 ENCROACHMENT STATIONS= 984.0 1015.0 TYPE= 1 TARGET; 31 .OOO 
UPSTREAM CROSS SECTION OF 21" CORRUGATED METAL PIPE WITH 
PROJECTING INLET, NO EROSION PRMECTION. ANALYSIS DOES NOT 
INCLUDE THIS PIPE. 
ET-DATA USED TO SET L ln lTs OF EFFECTIVE FLW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE CWPUTED 
USEL AND THE TOPOGRAPHY. 

.295 8.33 2107.33 2101.89 2107.33 2107.33 .OO .OO .04 2106.00 
49.0 .1 38.5 10.4 1.4 73.3 48.6 16.3 14.4 2100.20 

.48 .07 .52 .21 .070 .035 .070 .OOO 2099.00 984.00 
.000022 15. 15. 15. 1 16 0 .OO 30.66 1014.66 

,2 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

3470 ENCROACHMENT STATIONS= 970.0 1016.0 TYPE. 1 TARGET= 46.000 
.313 6.33 2107.33 2102.21 2107.33 2107.33 .OO .OO .OO 2102.00 
49.0 9.1 37.9 2.0 60.3 87.3 17.8 16.6 14.4 2102.00 

.55 .15 .43 .ll .070 .035 .070 .OOO 2101.00 971.35 
.000010 108. 95. 60. 2 20 0 .OO 44.31 1015.66 

3470 ENCROACHMENT STATIONS= 964.0 1067.0 TYPE= 1 TARGET; 103.000 
.356 3.83 2107.33 2104.34 2107.33 2107.34 .00 .OO .OO 2103.80 
49.0 10.5 11.8 26.7 60.7 27.7 156.0 17.7 14.8 2103.50 

.82 .17 .43 .17 .070 .035 .070 .OOO 2103.50 965.33 
.OOOI118 260. 230. 225. 0 17 0 .OO 100.83 1044.17 

'SECNO ,382 

3302 UARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KRATIO = 1.51 



SECNO DEPTH CUSEL C R I B  USELK EC HV HL OLOSS L-BANK ELEV 

0 OLD0 OCH ORD0 ALOB ACH A R M  VOL TUA R-BANK ELEV 

TIME VLOB VCH VRO8 XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT C W A R  TOPUlD ENOST 

3470 ENCROACHMENT STATIONS= 890.0 1064.0 TYPE= 1 TARGET= 174.000 
.382 3.34 2107.34 2104.53 2107.34 2107.34 .OD .OO .OO 2104.10 

49.0 19.6 19.7 9.8 188.1 74.6 100.6 18.6 15.2 2104.10 

1.05 .10 .26 .10 .070 .035 .070 .OW 2104.00 891.31 

.000008 138. 138. 125. 0 17 0 .OO 171.33 1062.65 

'SECNO .420 
7185 U i N l W M  S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

3470 ENCROACHUENT STATIONS= 993.0 1044.0 TYPE= 1 TARGET= 51 .OOO 
LAST CROSS SECTION OF DETAILED ANALYSIS-JUST DMIN STREAM 

FRO4 THE SUNNY COVE F L M O  CONTROL DAM. 

.420 .67 2108.17 2108.17 2108.17 2108.37 .19 .01 .06 2107.80 
49.0 5.2 34.0 9.7 4.2 8.3 5.8 19.5 15.7 2107.60 
1.06 1.26 4.12 I.@ .070 .035 .070 .OOO 2107.50 993.32 

.a20720 216. 197. 178. 0 21 0 .OO 50.14 1043.46 



..................................... 
HEC-2 WTER SURFACE PROFILES 

THIS RUN EXECUTED 14AUG92 15:27:49 

Version 4.6.2; May 1991 
*t**..t.*******.*.*.*H*t..*****.ltt* 

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

WASH AD: SUNSET WASH 

SUWARY PRINTWT TABLE 15" 

SECNO XLCH ELTRD ELLC ELMIN 9 CUSEL CRlUS EG lO*KS VCH AREA .OlK 
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SECNO 

.569 

.569 

.578 

.578 

.598 

.598 

.639 

.639 

.672 

.672 

.641 

.681 

.693 

.693 

ELTRO 

. 00 

.oo 

2059.68 
2059.64 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 

.oo 

. 00 

. 00 

.oo 

ELLC ELMIN CUSEL 

2060.44 
2060.44 

2061.29 
2061.29 

2061.41 
2061.25 

2062.81 
2063.10 

2063.78 
2063.78 

2065.95 
2065.96 

2066.92 
2066.93 

VCH 

9.74 
9.74 

6.45 
6.45 

6.24 
7.50 

7.17 
6.49 

8.56 
8.55 

10.31 
10.28 

8.70 
8.63 

AREA 

118.76 
118.76 

259.49 
259.49 

111.16 
77.30 

91.18 
102.69 

83.20 
83.38 

73.89 
74.31 

115.10 
116.90 
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SECNO XLCH ELTRO ELLC CUSEL 

2093.48 
2093.48 

2101.69 
2101.69 

2108.05 
2108.03 

2074.89 
2074.89 

2078.95 
2078.95 

2084.36 
2084.36 

2090.38 
2090.38 

2095.33 
2095.33 

2099.64 
2099.63 

2103.93 
2103.93 

2106.89 
2106.89 

2107.33 
2107.33 

2107.33 
2107.33 

2107.33 
2107.33 

2107.34 
2107.34 

VCH AREA .01K 



i H  AD: SUNSET UASH 

SUMMARY PRINTWT TABLE 15u 

XLCH SECNO P CUSEL D I F W P  DIFUSX D I F W S  TOPUlD 
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SECNO CUSEL OIFUSP OlFUSX DlFKUS XLCH 



SECUO 4 CUSEL XLCH 



S W A R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

YARNING SECNO= 

YARNING SECNO= 

CAUTION SECNW 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNW 

.TION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECN* 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

YARNING SECNO= 

YARNING SECNW 

WARNING SECNO= 

"'ITION SECNO- 

110N SECNO= 

YARNING SECNOr 

.216 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.216 PROFILES 1 MINIMUM SPECIFIC ENERGY 

.216 PROFILES 2 CRITICAL DEPTH ASSWED 

.216 PROFILES 2 M l N I U W  SPECIFIC ENERGY 

2 6  PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.261 PROFILE= 2 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 

.321 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.321 PROFILE- 2 MlN lnun  SPECIFIC ENERGY 

.390 PROFILES 1 CRITICAL DEPTH ASSUMED 

.390 PROFILE. 1 MINIMUM SPECIFIC ENERCY 

.390 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.390 PROFILE= 2 M l N l U W  SPECIFIC ENERGY 

.473 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.473 PROFILE= 1 MINIHlN4 SPECIFIC ENERGY 

.473 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.473 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.491 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.491 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.491 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.491 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.534 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.534 PROFILE- 1 MlNlMUW SPECIFIC ENERGY 

.534 PROFILE- 2 CRITICAL DEPTH ASSUMED 

.534 PROFILE. 2 M lN l l lV l l  SPECIFIC ENERGY 

.56E PROFILE= 1 CRITICAL DEPTH ASSUMED 

.568 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.568 PROFILE. 2 CRITICAL DEPTH ASSUUED 

.s68 PROFILE. 2 n ln lMuM SPECIFIC ENERGY 

.569 PROFILE- 1 CRITICAL DEPTH ASSWED 

,569 PROFILE. 1 MlNlnum SPECIFIC ENERGY 

.569 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.569 PROFILE. 2 MINI I IU I  SPECIFIC ENERCY 

.578 PROFILE= 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

.578 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTAULE RANGE 

.598 PROFILE= 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

.S98 PROFILE. 2 CRITICAL DEPTH ASSUMED 

.598 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.639 PROFILE= 2 CONVEVANCE CHANGE WTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .a1 PROFILE= 1 CRITICAL DEPTH ASSUMED 





T l O N  SECNO= 

LAUTION SECNO. 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECND= 

CAUTION SECNO= 

WARNING SECNW 

YARNING SECNO= 

WARNING SECNO= 

YARNING SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

'NlNG SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

-"JTION SECNO= 

1 l O N  SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

.681 PROFILE; 1 

.681 PROFILE= 2 

.681 PROFILE- 2 

.704 PROFILE= 1 

.704 PROFILE. 2 

.762 PROFILE- 1 

.762 PROFILE= 1 

.762 PROFILE= 2 

.762 PROFILE= 2 

.763 PROFILE= 1 

.763 PROFILE- 1 

.763 PROFILE= 2 

.763 PROFILE= 2 

.798 PROFILE. 1 

.798 PROFILE= 1 

.798 PROFILE= 2 

.798 PROFILE= 2 

. 9 5 7  PROFILE= 1 

. 9 5 7  PROFILE. 1 

.957 PROFILE* 2 

.%7 PROFILE= 2 

1.053 PROFILE= 1 
1.053 PROFILE= 1 
1.053 PROFILE= 2 
1.053 PROFILE. 2 

1.152 PROFILE. 1 
1.152 PROFILE; 1 
1.152 PROFILE= 2 
1.152 PROFILE= 2 

.D95 PROFILE= 1 

.D95 PROFILE. 1 

.095 PROFILE. 2 

.095 PROFILE- 2 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

M l N l l M l  SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSWED 

M l N I ~  S P E C I F I C  ENERGY 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CWVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

M I I I I ~  SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

M l N r n u m  SPECIFIC ENERGY 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

C R I T I C A L  DEPTH ASSUMED 

 MINI^ SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSWED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSWIED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSWED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSWED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSWED 

MINIMUM SPECIFIC ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM S P E C l F l C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

M l N l W  S P E C I F I C  ENERGY 

C R I T I C A L  DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 
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CAUT ION SECNO= 

CAUTION SECNO= 

CAUTION SECNDs 

CAUTION SECNO= 

1 C R I T I C A L  DEPTH ASSUMED 

1 MlNlMUH SPECIFIC ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 M I N I I I U 1  SPECIFIC ENERGY 

UARNING SECNO= 

UARNING SECNO= 

PROFI LE- 

PROFILE- 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2 CONMYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNW 

CAUTION SECNO= 

CAUTION SECNW 

CAUTION SECNO= 

1 C R I T I C A L  OEPTH ASSUMEO 

1 M l N l M U l l  S P E C I F I C  ENERGY 

2 C R I T I C A L  OEPTH ASSUWED 

2 H l N l M J M  SPECIFIC ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

PROFILE= 

PROF I LE= 

PROFI LE= 

PROFILE= 

1 C R I T I C A L  DEPTH ASSUHEO 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSWIED 

2 M I N I n t M  SPECIFIC ENERGY 

WARNING SECNO= 

UARNING SECNO- 

PROFILE- 

PROFILE= 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 

UARNING SECNO= 

PROFILE= 

PROFILE' 

QNING SECNO= 

.RNING SECNO= 

1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

PROFILE= 

PROFILE= 

PROFILE- 

PROFILE= 

1 C R I T I C A L  DEPTH ASSUMEO 

1 n l N l n u n  SPECIFIC ENERGY 

2 C R I T I C A L  DEPTH ASSUMED 

2 M I N I M  SPECIFIC ENERGY 



FLWOUAY DATA, UASH AD: SUNSET UASH 
PROFILE NO. 2 

- - - - - - -  FLmUAY -.----- UATER SURFACE ELEVATION 
STATIOU UlOTH SECTION WEAN UITH UIT~WT DIFFERENCE 

AREA VELOCITY FLWOVAY FLMOUAY 

207. 
93. 

126. 
122. 
115. 
87. 
85. 
91. 

126. 
91. 
74. 

119. 
259. 
TI. 

103. 
83. 
74. 

117. 
405. 
383. 
157. 
96. 

112. 
128. 
90. 
73. 

210. 
47. 
28. 
10. 
12. 
75. 
80. 
24. 
37. 
28. 
17. 
11. 
10. 

123. 
165. 
244. 



FLWDWAY DATA, UASH AD: SUNSET UASH 

PROFILE YO. 2 

- . . - - - - FLWOUAY - - - - - - -  WATER SURFACE ELEVATION 

STATION U l D T H  SECTION MEAN U I T H  U I T H W T  DIFFERENCE 

AREA VELOCITY FLWOUAY FLWDUAY 
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<<<<<< Cross Section: 50.94: (FN = WASHAD.0) 

S T A T I O N  



<<<<<< Cross Sect ion:  .216: (FN = WASHAD.0) 

Manning-n's: n-lob = ,055 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: .261: (FN = WASH AD.^) 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .292: (FN = WASHAD.0) 

Manning-n's: n-lob = .065 n-ch = ,035 n-rob = .07 

. . . . . . . .  

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

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

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

55 

S T A T I O N  



<<<<<< Cross Section: .296: (FN = WASHAD.0) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .07 SPECIAL BRIDGE 

S T A T I O N  



<<<<<< Cross Section: .321: (FN = WASHAD.0) 
Q1= 600 WS1= 2041.23 - - - 
Q2= 600 WS2= 2041.24 - - - 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .39: (FN = WASHAD.0) 
Q1= 576 WS1= 2045.63 - - -  
Q2= 576 WS2= 2045.66 - - - 

S T A T I O N  



<<<<<< Cross Section: .473: (FN = WASHAD.0) 
Q1= 576 WS1= 2051.26 - - -  
Q2= 576 WS2= 2051.25 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

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

730 930 1130 1330 1530 

S T A T I O N  



<<<<<< Cross Section: .491: (FN = WASHAD.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
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S T A T I O N  
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<<<<<< Cross Section: 

S T A T I O N  

. YI- .-- - 



<<<<<< Cross Section: .568: (FN = WASHAD.0) 

S T A T I O N  



<<<<<< Cross Section: .569: (FN = WASHAD.0) 
01 = 541 WS1= 2060.44 - - - 
Q2= 541 WS2= 2060.44 - - - 



<<<<<< Cross Section: .578: (FN = WASHAD.0) 

Manning-n's: n-lob = -07 n-ch = .015 n-rob = ,065 SPECIAL CULVERl 

S T A T I O N  



<<<<<< Cross Section: .598: (FN = WASHAD.O) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

. . . . . . . 

. . . . . .  

. . . . . . 

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

1045 11 45 1245 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 528 WSl= 2062.81 
Q2= 528 WS2= 2063.1 

.639: (FN = WASH AD.^) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

I I 
I I : 
I I :  

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

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

. . * . . - - . . . . .  

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

805 905 1005 1105 1205 

S T A T I O N  



<<<<<< C r o s s  Sec t ion :  .672: (FN = WASHAD.0) 

Monning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: .681: (FN = WASHAD.0) 
Q1= 528 WSl= 2065.95 - - - 

Q2= 528 WS2= 2065.96 - - - 



<<<<<< Cross Sect ion: .693: (FN = WASHAD.O) 

S T A T I O N  

Manning-n's: n-lob = .055 n-ch = .024 n-rob = .065 
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<<<<<< Cross Section: .704: (FN = WASH AD.^) 

S T A T I O N  



<<<<<< Cross Sect ion: .705: (FN = WASHAD.0) 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Sect ion: .721: (FN = WASHAD.0) 

Manning-n's: n-lob = .055 n-ch = .035 n-rob = ,065 

S T A T I O N  



<<<<<< Cross Section: .762: (FN = WASHAD.0) 
Q1= 481 WSl= 2070.77 - - -  

Q2= 481 WS2= 2070.8 - - - 

Manning-n's: n-lob = ,055 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Sect ion: 763 :  (FN = WASHAD.0) 
Q l =  481 WS1= 2071.55 - - -  

Q2= 481 WS2= 2071.55 - - - 

Manning-n's: n-lob = ,055 n-ch = .035 n-rob = .065 

S T A T I O N  



<<<<<< Cross Section: .765: (FN = WASHAD.0) 
Q1= 481 WS1= 2072.26 - - -  

Q2= 481 WS2= 2072.25 - - - 

Manning-n's: n-lob = .055 n-ch = ,035 n-rob = ,065 

I I 
I I 
I I 

. . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . .  I :  I I I 

S T A T I O N  



<<<<<< Cross Sect ion: .798: (FN = WASH AD.^) 

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

S T A T I O N  



<<<<<< Cross Sect ion: .862: (FN = WASHAD.0) 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 

S T A T I O N  



<<<<<< Cross Sect ion:  .913: (FN = WASHAD.0) 
Q1= 336 WSl= 2079.65 - - -  
Q2= 336 WS2= 2079.84 - - - 

2082.5 

2081.5 

z 
0 
- 
+ 2080.5 

Q 

> 
2079.5 

- 

W 

2078.5 

2077.5 
380 780 1180 1580 1980 

S T A T I O N  

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 - 
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<<<<<< Cross Section: 957: (FN = WASH AD.^) 



<<<<<< Cross Sect ion: 1.053: (FN = WASHAD.0) 

Manning-n's: n-lob = .07 n-ch = .03 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 1.152: (FN = WASHAD.0) 

S T A T I O N  



<<<<<< Cross Section: 1.206: (FN = WASHAD.0) 

Manning-n's: n-lob = .06 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: -.798: (FN = WASHAD.0) 

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

I I Y I  . I 1 

S T A T I O N  



<<<<<< Cross Section: 032: (FN = WASH AD.^) 



<<<<<< Cross Section: 
Q l =  145 WSl=  2084.36 
Q2= 145 WS2= 2084.36 

.095: (FN = WASH AD.^) 

Manning-n's: n-lob = .065 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 



<<<<<< Cross Section: 

S T A T I O N  



<<<<<< Cross Section: 28: (FN = WASH AD.^) 



<<<<<< Cross Section: 293: (FN = WASHAD.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

. . . . . . . . . . .  

. . . . . . . . .  

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

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

45 

S T A T I O N  



<<<<<< Cross Sect ion :  .294: (FN = WASHAD.0) 
Q1= 49 WS l=  2106.89 - - - 

Q2= 49 WS2= 2106.89 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 49 WS1= 2107.33 
Q2= 49 WS2= 2107.33 

S T A T I O N  



<<<<<< Cross Section: .313: (FN = WASHAD.0) 
Q1= 49 WS1= 2107.33 - - - 
Q2= 49 WS2= 2107.33 - - - 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 



<<<<<< Cross Section: 
Q1= 49 WSl= 2107.34 
Q2= 49 WS2= 2107.34 

.382: (FN = WASH AD.^) 



<<<<<< Cross Section: 
Q1= 49 WS1= 2108.17 
Q2= 49 WS2= 2108.17 

S T A T I O N  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
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---- loo - YEAR nooo 

CROSS SECTION 



---- 100 - YEAR FLOOD 

CROSS SECTION 

1.066 1.1 66 1.266 1.366 

STREAM DISTANCE IN MILES ABOM CONRUENCE WTH HASSAYAMPA RlMR 



b m m u n i t y ~ a m e : U n \ n m * r a ? d  Marlcap C o u n t ,  /&n 6F WK ken bu pi 

Flooding Source: W ~ S  & A E 
10- /urn, for mch / b o d i n g  ~olrrerl 

: Swnv Cove Wash 

FEMA U S E  ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 

HYDROLOGlCANALYSIS FORM 

1. HYDROLOGIC ANALYSIS IN FIS 

CI Approximale study stream (Zone A) 
a Detai ed study stream (briefly e plain methodology) - I a n41y5;5 based on ~ 1 0 o d  

cDArcl ~ i i t r ~  c t  of l V l n ; ; ~ o ~ a  COU** M P % I ~ c ~ A \ o ~ I ~ + .  

PUBLIC B U R D E N  DISCLOSURE NOTICE 

z ublic reporting burden for this form is estin~ated to average 3.67 hours per reswnse. The burden esLimaLc includes the 
tlme for reviewing instructions. searching existing data sources, gathering and rnalntuining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
lor reducing this burden, to: Information Collections Mandgement, Federal Ehergency Management Agency, 500 C 
SLree~, S. W., Washington, DC 20472; and to the Office ofklanagement and Budget, Paperwork Reduction Project (3067- 
0148). Washington, DC 20503. 

0 . M  0 Burden No. 3067-0748 
Elprresluly 31. 1994 

2. REASON FOR NEW HYOROLOGiC ANALYSIS 

No existing analysis 
I 

0 Improved data (see &La reuision on page 3) ! 

Changed physical conditions of watershed (explain) 1 I 

Alternative methodology ijustrtj. why the rcursea modei is better than model used in the effectiue FITS) I 
Evaluation of proposed conditions (CLOMRs only) (explain) I 

e y r h w  anaIv~r5 fir an l v ~ i ~  beina Olher ldn a il?da&d fo W#I& 
ex,sfi;lq - cnnX f,ons! 

1fa computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 -and 500-year recurrence intervals. 1 
Only the 100-year recurrence inlerval need be included for SFHAs designated as Zone A. 

3. APPROVAL OF ANALYSIS 

Approval of 'nydrologrc analysis. including the resulting peak di harge va ue is has een proyided by the 
appropriate local, state, or Federal Agency. (i.e., F I D ~ ~  6nTro1 D!$~-Ic 

C-.nc( +v 
f oP M a r i ~ ~ ~ e c  

11 ) 
Attach ev~aence of approval 

9 Approval of the hydrologic analysis is not requ~red by any local, Stare, or Federal Agency 
I 

Hydroloqicanalys~r Form 



4. REVlEW OF RESULTS 

Stream: 

Comparison of 100-year Discharges 

Location: Drainage area F1S (cfs) : Revised (cfs) : 
1% mi.) 

Gnflkenre ~ 1 %  W ~ l s h  
0 - 4q cf; 

C A ~ n r e  wik Su - 1232 4 5  

=K E~LI ,AL~&-  e a u  u1.i 4 dui;h.  
Note: When r ~ s e d  discsarges are not significantly different than FIS discharges, FEMA may require a 

contidenee limits analysis on attachment D a t  a later date to comple~e the review. 

As is often the ease with revision requests, only a portion of a stream may actually be revised or be affected by a 
revision. Therefore. tmsi t ion lo the unrevised portion is Important to maintain Lhe conLinuity or the study. NFIP 
regula~ions stipulale that such a transition must be assured. What is the transition rrom Lhe proposed discharges to the 
effective dischnrges? lalease explain how the transition was made (attach separate sheet i[necrssary) 

d t  do e ~ ~ s t ~ n ~  a n c i I v s , ~  at- updated a n a \ v ~ r s  t o  re f lec t  exr&~*q Con I Ions. 

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

Is the new hydrologicanalysis being developed sulely Lo revise the flow values prcbented in Lhe F!S (1.r. no changed 

hydraulic conditions)? Yes No 

If yes, does the 100-year water surface elevalion change by 1.0 foot or more? [? Yea No- 

I'EMA does not normally revise XFIP maps solely due to insignificant flow chdnges where change, in 100-year water 
surface elevation are less than 1.0 ~ w L  

Hyd~olcqiir Analyr8r Form Form 3 Page 2 of 7 



5. HlSTORICAL FLOODING INFORMATION 

1s historical data available for the flooding source? Yes 18) No 
Ifyes, provide the following: 

I.ocation along flooding source: 

Maximum peak discharge: cfs 
I 

Second highest peak discharge: cis 

Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage Lo project site (do% /looding source or srm~lar watershed, spec:lj.i 
AJA 

Gaging Station: 
Drainage area a t  gage: m:? 
Number of years of dara 

- 
7. OATA REVISION 

Please use the following table to list all the data andlor parameters affccrcd by this request and idcntiiy Lhc!n as 
new data (New) or as revising existing data (Rauised). (If necessary, atfacn u separate sheel.) 

Data Parameter New Revised Uatlt Source 

NA 0 

I 

a a 
0 0 

a 
Data source can be from a Federal, Slate, or local government agency, or from a private source. Some S k ~ e  and 
local governments may have less strict data requirements than Federill agencies, in which case the hydrologic 
data may not be accepted by FEMA unless it is demonstrated that the data give a better estirnaie oithe flood 
discharge. 

Attach documenLaLion corroboraling each data source (i.e., certified stuLernrnt, report, bibliographical reference 10 

a published docurnentl. In the case of a published document or a governmen1 report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS - 
a Statistiell Analysis oTGage Records (use Attachment A) 

Regional Regression Equations (use Affachmenf 5) 

8 Preeipitation/RunoBModel (use Aftachment C) 

J Other (specib; attach backup computaflons and supporfzng &fa) 

- - 

Hydrologic Analysas Form Farm 3 Page 3 of 7 



ATTACHMENT A: STATISTICAL ANALYSIS OFGAGE RECORDS 

Gaging Station: 

Gage 1,ocation (latilude and longitude): 

FIS: Revised: 

1. Number of yean  of data ............... . . .  .. 
Systematic .................. ... 
Historical .............. ................. 

2. Homogeneous data ..................................... Yes C] No a y e s  O N o  

3. Data adjustments ...................................... Yes NO U Y e s  U N o  

4. Number of high outliers ................................ 
................................. Lowoutliers 

.................................. Zero events 

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

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

8. Probability distribution used (justify 

if log-Pearson 111 was not used) . . . . .  . . .  
9. Transfer equations lo ungaged sites . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q 

If yes. specify method 

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

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

If yes, describe comparison 

I 
! 

1 

F E M A  does not accept expected probability analyses for the purpose of reflecting flood hazard information in a 
FIS. 

i If any data is not available, indicate by NIA. 

Attach analys~s including plot of flood frequency curve. 



ATTACHMENT 8: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

Al A 

I 

I (Aftach a copy of lifle page, table of contenfs, andpertiwnf pages including ey&ufion.s.) 

I 2. Gaged or  ungaged stream: 

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

I 1. Provide parameters, values, and source of data used to define parameters. 

. . . . . .  5. Urbanized conditions cslcuiations 

FIS: 

. . q Yes U N o  

. . . . . .  6 Percent of watershed urbanization 

- 
I Is the watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q No 

1. Comparison with other analyses ........................... Yss No 

I Lf the answer Lo 5.7, or 8 is yes, expiain methodology in Comments. 

If data is no1 available, indicate by NIA. 

Revised: 

@ Y e s  @ N o  

O Y e s  O N o  

Yes Ci NO 

Comments 

- 

Altach computillion and supporting maps, deiinealing Lhe walershed boundary and drainage area divicies. 

Form 3 Pagc 5 at 7 



ATTACHMENT C: PRECIPITATIONIRUNWF MODEL 

FIS: Revised 
1. MeLhod or  model used: ................................... -1 

Version: ............................................ Vet-. 3.0 
Date: ............................................... 02 AU6. 88 

2. Source of ra ida l l  depth: .................................. hlOAA Adas 7 .. 3. Source of rainfall distribution: ............................ scs TYPE 
4. Rainfall duration: ....................................... 24 hour5 
5. Areal adjustment to precipitation (%I: ..................... E \ \ \ / J ~  HYDRO-QC 
6. Hydrographdevelopment method.. . . . . . . . . . . . . . . . . . . . . . . . .  5- G y ~ p h  
7. Loss r a b  method: ....................................... G r e n  - AMPT 

Source of soils information: ........................... 5C.s 
Source of land use idormation . . . . . . . . . . . . . . . . . . . . . . . .  Twn d b~',rkinbu<~ 

8. Channel routing method: ................... --- - - - - . . . . .  &Cm&g&~ 
9. Reservoir routing: ....................................... Yes 0 NO B y e s  0 No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 NO a y e s  a No 

If yes, explain how baseflow was determined: 

I I .  Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Yes 0 No Yes No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 NO a y e s   NO 

~ f y e s .  explain how calibration was p e r f o r m e d ~ , n m 5 ~ S $  d~srhafaes Were  com~a red  

w\tk D\YI-\ARG::G~ \IS ~ R A I N ~ G E  AZFA r an d envelcocs 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. Future land use condition: Ycs No 
If yes, explain why 

NOTE:: FEMA policy is to base flooding on existing conditions. 
IfdaLa is nolavailable, indicate by NIA.  

Anach precipitation/runoff model, hydrologic model schematic, curve number calculations, time o f  concentration 
cj~culations, and supporting maps, delineating the watershed boundary and drainaqe area divides. 

Forw ' Page 6 of 7 



ARACHMENTD: CONFIDENCE UMITS EVALUATION 

Stream: A - h113 fI~l*l records 

Select one location for Coruidence Limits Evalualion (describe location): 

~ . 
Discharges for selected location: 

Erceedance Probability FIS Revised 

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

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

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

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

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% limit c fs 

25% limit c:'s 

75% limit cis 

Ifthe value of ihe 100-year frequency flood in the 
FIS is beyond Lhe 50% coniidence interval but 
within the 90% conlidence interval. does the 1 OO-year 
water surface elevation change by 1.0 foot or more? Yes No 

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

50% Contidence Interval: 

Atrach Confidence L~rn~ts  Analysts 

nydrologx nnalyslr Form Form 3 Page 7 of 7 



:blic reporting burden for Lhis rorm is eslinlated lu average 2.25 hours per response. The burden es t in~a le  includes  he 
.*me for reviewing instrucLions, searching existing data sources, gathering dnd maintaining Lhc needed data,  and 
completing and reviewing the form. Send comments regarding the accuracy of the burden ehtimale and any suggestions 
for reducing this burden, to: Inrormation Collections NanagemenL, Federal Emergency Management Agency. 500 C 
Slrect,  S.W., Washington, DC 20472: and to the Ofice of Management and Budgel. Paperwork Reduction Project (3067- 

ApFend ,k  $ 5.5 

Community Name: ~YI~ICF r PO ra bAci~i~c~a- GIA~LI ~ W I - I  & b i/;ckenb u rcr 
4 

121uading Source: Nash A& : S u n n y  Cove /.Ct/ash 
IOnr fovurn~ for each Aaudrng source) / 

Project NameAdenLifier: ~ ; c k e q b u r r r  ADMS - FCD 2s-77 
.d 

1.REACH TO BE REVISED 

FEMA USE ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDRAULIC ANALYSIS FORM 

I i )owns~ream limit: 5 4 ~ 4 r h o  0 .  667  1 

IYJHLIC HUKIIEN DISCLOSURE NO'I'ICE 

O.M.8. Burden No 3067-0148 
Erpiresluly 31, 1994 

UpsLrcam limit: SAo4torl J .  177 
2. EFFECTIVE FIS 

a Not studied I 
I Ci Studied by approximate methods I 

UpsLream limit o i s ~ u d y  I 
I a Studied by detailed methods 

Downstream limit of study SJa. / to r ,  0 . 6 6  7 

I Upstream limit oistudy E ~ G + I D ~  3 .  /97 

2 Floodway delineated 

Downstream limit ofFloodway I 
Upstream IinliL of Floodway 

3. HYDRAUUCANALYSIS 

Why is Lhe hydraulic analysis different from LhaL used lo develop the FIRM. iCheci ull lhur u l ~ p i y i  

1 Not studied in FIS 

a Improved hydrologic daWanalysis. Explain: H vh rcl s,t L u -6 i v 5  1s -0 k r ~ ~ e h  oer  

lmproved hydraulic analysis. Explain: 

-- - 

2 Flood control structure. Explain: 

- Other. Kxplain: - 

L 
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3. RlVERlNE HYDRAUUC ANALYSIS FORM 
Mcdelr Submitted 

T.'ull inpul and outpuL listings along with files on disk ell^ (iiauailablel Tor each of the models listed below and 
summary of the source of input parameters used in Lhe models must be provided. The summary must include a 
complete description of any changes made lrom model 11, model (e.g. duplicafe effective model lo corrected tt7-eclive 
model). Only the Duplicate Eflective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for directions on when other models may be required. Only the 100-year flood profile is required for 
SFIiAs wilh a %one A designation. For areas which do not have detailed floodi'ng. a hydraulic modcl is not 
required: however HFE's may not be added to the revised FIRM. 

E! Duplicate Erective Model 

Copies of Lhe hydraulic analysis used in the effective FTS, referred to as the 
effective models (lo-, 50-, 100-, and 500-year rnulli-profile r u m  and the 
~loodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duplicate effective model. This is required to 
assure that the effective model input data has been Lransierred correctly to 
:he requeslor's equipment and to assure that  the revised data will be 
integrated into the effective data to provide a continuous FIS model 
upstredm and downstream ol  the revised reach. , 

Corrected Effective Model 

The corrected effective model is the model that corrects any errors that 
occur in the juolicaLe effective model, adds any additional cruss seclions to 
:he dualifale cffec~ive model, or incorporates more deuilcd Lopovuphic 
informulion Lhan Lhal used in the currenlly e!Tecrive model. The corrected 
c!leciive model must noC reflect any man-made physical changcs sincc rhc 
date or the eiTccLive model. An error could be a technicai error in ihe 
modeling procedures. or any construction in the floodplain that occurrcd 
:rior Lo Lhe date of the effective model bul was no1 incorporaLed into the 
affective modcl. 

a Existing or I're-Projecl Conditions Model 

The duolicdle cfl'cctivc or corrected model is modified Lo pruducc lhc 
existine or are-proice? conditions model to reflect any modilicallons that 
kave occurred within the floodplain since the date orthe effective model but 
prior lo Lhe construction of the project for which the revision IS belng 
requested. If no modilicvtion has occurred since the date or lhe effective 
model, then this model would be identical to the correcLed cffcciive or 
d u ~ l i c a t e  eiTecLive mudel. 

lievised or Post-l'rojecl Conditions hlodel 

The existine or ore-oroiect conditions model (or duplicafe effecfiue or  
corrected rffecflue modri, as approprmre) is revised to reilect revised or post- 
projecl condiLions. This model must incorporale any physical changes to 
the floodplain since the effective model w a s  produced as well as  the e17ect.s 
oT Lhe projec~. When the request is for proposed project this model should 
reflect proposed conditions. 

Natural 

Natural 

Natural 

E! 

Natural 

Other: Please attach a shee t  describing all  other models or Xatural 
caicuiaLiuns submitted. 

Floodway 

n 

r loodway 

Floodway 

Floodway 

!zl 
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4. MODEL PARAMETERS (from modeluscdto revise 104-yearwatersurface eIevationJ 

I 1 
I ' Discharges: Upstream Limit Downstream Limit I 

IO-year ..................................... 384 ‘/s 6 3 1  + 
50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633  C& /OJE CIS 

7 3 7  cfS 3 
1 00-year . . . . . . . . . . . . . . . . . . . . .  .. ....... .. 1 2 2 2  C f L  . .  - - 500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attach diagram showing changes in I OO-year discharge 

2. Explain how the starting waler surface elevations were de~ermined war 4.09 wa+er - 
~ u r f 9 c e  ele v a  hdns d=&rm,&d b y  +he s/ooc- aFco me+hcd. 

3. Civc ransc of friction loss coeficients (Manning's "N") Channel 0.02+ - 3 ,  C;&.LJ . . ...... 

Overbanks 0 , 0 6 0  -- '3, Ct 79 . . . . .  

I f  friction loss eoeficients are different anywhere along the revised rcach from those used to develoo the FIIIM, 
give locution, vuiue used in the effective PIS, and revised values and un explanation us to how thc rcviscd values 
were dctcrmined. 

Locution 

4. 1)escribe how the cross section geometry dala were determined (e.g..firid sururg, topographic mup, iahrn from 
previous siudy) and list cross sections thar were added. 

Rnvervne Hydraulicdndlyrr, Form Form 1 ?age 3 of 6 



4. MODEL PARAMETERS (Cont'dJ 

1 
1 5. Explain how reach lengths [or channel and overbanks were determined: 

I All reach IenskAs were m e a s u r e d  &om Cloo=/plaA 
work maps.  

I 1 
5. RESULTS (from moddvcd  forevise 100-yearwater SurlaceekvaUonsJ 

1. Do the  resu lk  indicate: I 
a. Water surface elevations higher than end points oicross sections? . . . . . .  . . .  y e s  No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO 

c. Critical depth? ................................................................. Yes No 

d, Other unique situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO 

.Z$ yes, s 7 ecibl j r o b k l s  '"p opt . G . ffbched, 
Irycs to a of he above, attach an ex anation Lhat discusses the srtuaLlon and how il is prescnlcd on Lhc 
profiles. tables, and maps. 

What  is the maximum change in energy gEddient between cross-sections? . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speciry loealion 

Whal  is the distance beLween Lhe cross-seelions in 2 ahove? . . . . . . . . . . . . . . . . . . . .  
. . .......................................... Speclry location 

What  is the maximum distancc between cross-sections? . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

I.'loadway delermination 

a.What is the maximum surcharge allowed by the communily or State? . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What  is the maximum velocily? 

Specify locztion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 ,  a root 

0 ,  / foot 

2. 311 
/ o . q f  f ~ s  

1,041 

Explain: 

d. Arc Lhere any negeative surcharge values a t  any cross-section Ycs No 

If yes. the lloodway may need Lo w~den .  If it is no1 widened, please explain and ~ndicntc the rnaxlmurn nc:aLive 
surcharge. 

Riverime Hydraulic Inalysls Form Form n Page 4 of  6 



5. RESULTS (Cont'dl 

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

IfYes, explain: . 

.... . . . . . . . . . . . . . . . . . .  
17. 

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

Ifyes, please attach a list o i the  locations where the increases occur, state whether or not the increases a re  located 
on the requestor's property, and provide an explanation of the reason lor the increases. 

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

6. REVISED FIRWBFM AND FLOOD PROFILES 

I 
A. Tho revised water surfacc elevations lie into those computed by the effeclive FIS Model ( I l l - ,  50-, 100-, and500- 

year), downstream of the projecL a l  cross-section wiLhin feet and upstream of the 

project a t  cross section within feet. 

1 The revised floodwny elevations tic into those computed by Lhc efiective FIS model, dowstream of the project a t  

cross section within feet and upstream orthe project dl cross section 

within luet. 

C. Attach profiles, a t  the same vertical and horizontal scale as the proliies in the effective IqIS report, showing 
stream bed and profiles of all floods studied (without encroachment). Also, label 211 cross sections, road crossings 
(including low chord and top-of-road data),  culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, lhe stationing should be revised Tor all profile sheels. 

I I). Attach a Floodway Data Tdble showing data Tor each cross sectton listed in the plrblished Floodway 1)aI.a Tdble in 
Lhc VIS rcport. 

I i'ri~cccd LO llivcri~re /Coastal Mappins Furm I 
Riverine Hydnulit Analysis Form Form 8 Page 5 of 6 



I FEDERAL EMERGENCY MANAGMENT AGENCY 
WATER SURFACE ELEVATION CliECK I 

I-Encroa~hn~enl(floodwaq)Waler Surface tlevalion 3-SurchargeValue I 
Include all cross setlio~ls in the models between lie-in points. Any interpolated values sltould be indicated in parentheses. Page 6 of 6 

Sheet of 

J 
PROJECT NAMEIIDENTIFIER COMMUNITY NAME TO#" o f  

FLOODIND SOURCE 

d= k/ Model- See f o / / o r y  

WOS AE: S U P P ~  COV~ W - 4  LLa/;rcn, 

SECNO 

- -  

Wl&n&u~q ADMS-ED @?-79 Gur , f y  h/,lc&Cenhu~~ 
/ I w 

DUPLICATE EFFECTIVE 

-- 

- 

COMMENTS 

NCWStL' 

- 

bnrr. /< r/ Mort COP 
I 

EFFECTIVE 

-- 

-- 

NCWSEL' 

- -- 

FCWSEL' 

4 

REVISEDIPROJECT CORRECTED EFFECTIVE 

SURC 1 

- 

FCWSEL' 

- - 

NCWSEL' 

EXlSTlNGIPRE-PROJECT 

SURC ' SURC ' NCWStL' 

. 

FCWSEL' SURC 1 NCWSEL' FCWSEL' SURC 1 FCWSEL' 
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FLWDUAY DATA, UASH AE: SUNNY COVE UASH 

PROFILE NO. 2 

- - - - - - - FLDODUAY - - - - - - -  UATER SURFACE ELEVATION 

STATION U I D T H  SECTION MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY F L M O U A I  FLOOUAY 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINVCOASTAL MAPPING FORM 

O.M.B. Burden No. 3067.0148 
E~plrc l lu ly  31, 1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICK 

'ublic repor t ing burden for lh i s  form is estimated to average 1.5 hours per response. 'l'he burden eslimate includes ~ h c  
l i n i c  for reviewing instruclions, searching existing data sources, gathering and ~ n a i n u i n i n g  Lhe needed d a k ,  and 
complct ingand rev iewing thc form. Send cornmenb regarding the accuracy of the burdcn estimate and any suggestions 
for reducing th is  burden, to: Information Collections ManagemenL, Federal Erneryency Management Agency, 500 C 
SLrset, S.W., Washington, DC 204'72; and to the O f i ce  o f  Management and Rudgot, Paperwork Reduction Project (3067- 
0 1.181, Washington, I)C 20503. 

Community Name: n l n ~ ~ r ~ ~  Mdrl COP& COU nt9 l~2.m Lf ~4fck~f lbu9 
Flooding Source: W9-5 h AE : Swnny Cove wash 

/ 

Project Namelldentif ier: Lt/lcken bu rc l  AbM S FCD 89 - 7 1  
1. MAPPING CHANGES - 

1. .\ ~opographic work map oTsuibb lc  rcalc, contour in~crva l ,  and planimetric definition must bc submil ted showing 
I ind icufeNIr t  when nu1 applicable): 

Included 

A. Revised approximate 100-year floodplain boundaries (Zone A) . . . . . . . . . . . .  fi Yes No N I A  
B. Revised detailed 100- and 500-year floodplain boundaries ................ Yes 0 N o  a N I A  
C. Kevised 100-yoar floodway boundaries ................................. Yes 0 Yo  0 Nli\ 
U. Location and al ignment o i a l l  cross secLions used in the revised 

hydraul ic model w i t h  etat ioningcontrol  indicated . . . . . . . . . . . . . . . . . . . . . . .  Ycs C! N o  C1 N / A  
E. S l reum alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 N o  N I A  
F. Cur rcn t  community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes O ?lo X l A  
G. EEectivc 100- and 500-year floodplain and 100-year floodway 

boundaries from Lhc FIRWFRFM rcduccd or enlarged to the 
scale of lhe topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  yes O XI] B NIA 

11. T- between the effective and revised 100- and 500-year 
floodplains and 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . .  0 Ycs a No X/t\ 

1. The requesLor's property boundaries and com~nuni ty  easements . . . . . . . . . .  Yes %o N IA  
J. The signed corLificaLion o f a  regislored professional engineer . . . . . . . . . . . . .  @ Yes No fi Nltl 
K. l o ca l i on  and (IescripLion of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ Yes C] No @ X/A  
I,. Vert ical  dltuln (example: NCVl), N/iVl)e~c.)  . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 ?lo N I A  
>I. Coaslal zone designations Lie in lo  adjacent areas no1 being revised . . . . . . .  0 Yes 0 N o  N l A  
. I.oculion and a l i ~ n ~ l l e n t o l a l l  coastal Lransects used Lu rcvise Llie 

cuasLa1 analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs No H N l A  

l f a n y  o f l h c  i lems above are marked no or NlA, please explain: N o  Tone d , 500- UeGr O f  " 
c o a s f a /  ~ O ~ C C  T C V I ' S ~ C I  o r  d ~ / , ' n ~ o { ~ d ,  ~e1/1ieb / ~ ~ - y e ~ r  f / o o ~ / a l ~  

1 , d o  tfFecC/'ve ~osscryompo Rider  f / o c d ~ / a , ~ .  

2. What is Lhe source and dale of Lhc updated topographic inforniation (srumpla: r lloohob, mups. July 196.5; f i r !d 
survey, Mu? ,979, beachprofihs.June ,987,etc.P P h a i a  : J. o 1991 Gl, b d  I9.c~ (4); Map-. /sf< 

3. What  is the scale and conrour in terva l  o f lhe following workmaps? 
a. E f f ec~ i vc  F IS  uv knew? L/ n kno ~ r ,  Contour inLcrval 

/I 
b. Revision Request / = 200 / scale 2' Conlour in lcrva l  

NO'I'F:: I icviscd topographic inrormation musL be ofcqual or grcalcr dctilii. 

~ I t Lach  an annotated 1'IIW and FRVM at  lhc scaleofthe ef icLive 1'lIt.CI and 1'111'41 showiny ~ h c  revised IOU-year 
and 500-year l l ~~odp la i ns  and Lhc 100-ycar iloodway boundaries and haw  hey Lie into ~hclsc shown on  he c T e c ~ i v c  
I'lI<>I and I'IjI'M downstream and upsLream of the revision or adjace:lr to L!rr arcs u f r cv i s i ~ j n  fur cu i is~al  studies. 

t \ ~ b c h  uddi l ionai pages i f  needed. I 
L 
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1. MAPPING CHANGES (Cont'd) 

r 
5 .  Flood Boundaries and 100-year water surface elevalions: 

Has the 100-year floodplain been shined or increased or Lhe 100-year waler surface elevalion increased at any 
location on property other than the requestor's or eommunily's ? Yes a No 

I Ifyes, please give the l w l i o n  of shift or increilse and an explanation for the increase. 

l a. Have the affected property owners been notified of this shift or increase and the effect i l  will have on their 

........................................................... property? Yes Xo 

I l  yes, please attach letters from these property owners stating they have no objections lo Lhe revised flood 
boundaries if a LOMR is being requested. 

I b. What is the number of insurable structures that will be impacted by this shift or increase? 

i 6. Have the floodway boundaries shifted or increased a1 any localion compared to those shown on Lhe efleclive 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i FBFM or YlKM? Yes No 

I 
! If yes, explain: 

7 .  If a V- zone has been designated, has it been delineated to extend landward Lo the heel of thc primary frontal 
dune? 0 Yes !Z No 

If no, explain: 

i 
rclA 

9. :Manual or digilirl map submission: 

69 Manual 

Digital 

1)igital map subnlissions may be used lo updale digital FIRMS (DFfK3ls). For updating DFIKMs, these 
submissions musr bc coordinulcd wiLh l.'I-:MA Ifcadquarters as far in advmec of submission as possible. 

RivcrinctCoartal Mapping Form Form 5 Page 2 of 3 



2. EARTH F l u  PLACEMENT 

1 
1. The f i l l  is: 0 Existing Proposed N/A 

2. Iias f i l l  beenlwill be placed in the regulatory floodway? ............... .'. . . . . .  Yes No 
Ifyes, please attach completed Riverine Hydraulic Analysis Form. 

3. Iias fill beentwill be placed in floodway fringe (area between fhefloodway 
a n d  100-year floodplain boundnries)? ...................................... Yes No 

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

A. Are f i l l  slopes for granular materials steeper than one vertieal 
on one-and-one-half horizontal? ....................................... Yes S o  

If yes, justify steeper slopes 

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Siopas ez~osed  ro 
flows with uelociries of up Lo 5 feet per second i f p s )  during the 100-year;7ood musf. of a minimum, be 
protected by a cover ofgrass, uines, weedy, or similar uegefafion; slopes zzposed to r7ow.s w i ~ h  uelociries 
greafer than 5 fps during the 100-year flood must, at a minimum, be prouc!ed by sfone or rori riprap.) 

.. Yes 30 .................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If no, describe erosion protection provided 

C. IIas all f i l l  placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? Yes No 

D. Can structures conceivably be constructed on the Iill a t  any time in the future? Yes 3 No 

If yes, provide certification orfill compaction (item C. above) by the community's NFIP permit oficial, a 
registered proressional engineer, or an accredited soils engineer. 

4. Has fill beeniwill be placed in a V-zone? Yes E! No 

If yes. is the fill protected from erosion by a flood control structure such as  u revetment or 
seawall? yes ?lo 

IEyes, attach the coastal structures form. 

RiuerinelCoaruI Mappnng Form Form 5 Page 3 01 ? 



I '-'.~blic reporting burden lor Lhiv form is estimaLed Lo average 2 hours per response. The burden esLimaLe includes the 
ne ior reviewing insvuc~ions,  searching existing data sources, gathering and muinraining the needed dab. and 

- ~ m p l e d n g  and reviewing the fonn. Send comments regarding the accuracy oiLhe burden estimate and any suggestions 
Tor reducing this burden, La: lnrormalion CollecLions Management. Federdl Emerztncj Management Asency, 500 c 
Stree?, S.W., Washington. 13C 20472; and lo Lhc Ofice of Management and Budget, Paperwork lieduction Projec: (3067- 
0 ! 48;. Washington, DC 20503. 

Cammunity Name: Un~nc~~pora fed  & r l c o ~ a  County /&fn Df N/cke((enbulry - 
F!ooaing Source: h/ocrh ,4G d0 S u n n y  CO ve Wash 

Project Name'Identiiier: P//ckenburcl ADM 5 FCD 89- 74 

i i D E W L  EMERGZNCY MANAGEMENT AGiNCY 0M.B.  Bvrden No. 3067.0148 
BRIDGUCULVEXT FORM Emrres ~ d y  3 I .  199a 

1. IDENTIFIER 

1. Name of roadway, r.ailroad, ek.. M a r ; p o s a  Dr;fe 1 

FEMA USi  ONLY 

I 1. 1.ocation oibridg4culvert along flooding source (in terms oisrream disrancz or cross-5ec:ron idcn~iiier). 

I ~ $ a C : o n  1,166 S*ci+/or ,  / . I 8 6  1 

PUBL1C BURDEN DISCLOSURE NO'l'iCE 

3. This revision re!7ec% (c.leck one ofthe following): 

New bricqelclculver: not modeled in Lhe F1S - 
11 Mociiiec bridge/culvert previousiy modeled in t!!e F!S 

7 - New analysis oibr~agelcuivert previously modeiea in L!C F!S 

IZrdnln  mi:, new ~ n a i ~ s u  was performed> 

Provide Lhe Tollowing inbrn~al ion  abouL Lhe struciure: 

i Dimension, macerial, and shape (e.g. two 10 x 5 ieer reiniorced concre4.c box cuiver.: b ree  3 0 - ~ O L  span j r i d ~ e  
I 

with 2 :ows of two 3- ioot dinme?er circniar picrr: 40-foot wide ogee shape spillway) %rce &' * @ 7 102 

~ ~ r r r * ~ o  led me pt j .e .5  
u I ' 

'> -. Entrance geomcrry olclculverUlype o fb r idge~en ing(e .g .  30 '. 75 "wing walls wirh souare :OD edge, sloping 
emhanicrnents and vecical auut,aents) t r ~ u l a r  o p e n i n g  wr'fh h w d  re / /  

1 J 

3 tiydraulic mode! used to analyze the sLrucLure (e.g.. flLC.2 wrfh spec& br:+ roullnr, WSPIIO, l lY81 

#EC-2  w i t h  Specie/ C ~ / Y C ~ +  i?ov$,At 
/ 

TfdiEerenL than hydraulic analysis for the ~oodin::sourcc.jus~iiy wny rhe hydrauiicanaiysis used lor :fie 
iiooding source could no1 analyze the struc?ure!s). (ALLuc~ ju~ti /kafion) 

I 

. a=: If a n y  items d o  not apply  to submit ted  hydraulic  analysis. indicate by .VIA 
a One form p e r  n r w ~ r e v i s e d  b r idge~cu ive r r  

F f  MA Form $1-89E .~uG 93 BridqdCurven Form Form 7 



3. ANALYSIS 

Ske~cb Lhe downstream k c e  of the structure Logether with the road protle. Show, aL a minimum. L5e maximum low 
chorc elevation, invert elevation, minimum top of road elevation, and ine:TccL!ve flow widths. 

. /MI.. G d  Elev. 

1 d o .  of Barrels: i3 
Rpe Culvert 

Culvert 51ze : +s "6 8 / O Z  
/ 

See Cross sectten # /. I 6 6  

chorc zkvauon. tnverr. e~evarion, and minimum top oiroad ec!vauon. 
S k e x  Lie uDsl.csm fdce o i  L5e str.Jct.xe 'age~+er w i ~ b  Lie road jro~iie. Snow, dr r sunmum. :he maxaum low 

/ 

3 /K, 0 

,do of Barrels: $3 I nve r t  Elev. 

~ u l v t r f  5izc : 

% Cross 5 c S o n  ++ /, jgc  



3. ANALYSIS (bnl'd) 

Shelch the plan view of the structure(s) Show, at a minimum. the skew angle. cross-section locations, dinlances 
bcrween cross sections, and length ofstructure (s). 

C~OSS &%on ~ + a i o n s  

9 a . A  = / . / 2 q  
5fa. B= / , / 4 i &  

< d3 u 4 L /az' 6. 

4 
dl 

L 3 ' ~ ' S t .  

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

. 

Culvcrt length or bridge width (11) /a2 ' 
Calculated culvcrVbridge area (It 1) 

by the hydraulic model, irapplicable 37. 7 

Total c u l v e r ~ r i d g e  area (Ill) 37. 7 

- 
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3. ANALYSIS (bnt'dl 

IevaLions Above Which Flow is Effective Tor Overbanks 

Ich Ovehnk 

Upstream face / .  /@J 2/er. 2 
Right Overbank 

2 lxr, I 

Minimum Top of Road Elevation 

Kighl Overbank 

2 I R C ,  / Upstream face 

Downstream face 

I*:nergy Cradicnt 
Elevations 

IOO.Year Elevations Water Surface 
Elevations 

2 / 6 0 , C  5 UpsLream face 

Downstream race 

Di scha re  
\mounLofflow 

throughtover 
Lhe structure (s) (cis) 

Low Flow Pressure Flow Weir Flow 

rhc  maximum depth of I 

flow over the roadwaylrailroad (R.1 .... 2 05 

................................................. Neir length (R.) 

TOD Widths 
Floodplain 

Upstream face 

Downstream face 

Top Widths 

Effective and 
InefrecLive Flow Effective Flow 

Upstream face 

Downstream face 

I 
sridge/Culwefi Form Form 7 Page 4 61 6 



- -  

3. ANALYSIS (Cont'dl 

l a s s  Cwfiicienls 

Entrance loss coeiTcienl 0 .  12 

Manning's "n" value assigned to the structure(st d, 024 - 
Friction loss coefficient through structure (5)  

Other loss coeficients (e.g., bend 

manhole, ete.) - 
Tob l  loss coeficient - 
Weir coefficient 6.900 

Pier coeficient - 
Contraction loss coeflicient 0 .3  

Expansion loss cwflicienl 0, < 

- 
1. SEDIMENT TPANSPORT CONSIDERATIONS 

1. A. Is there any indicalion from historical records i ha i  sediment transport (including scour a n d  depos~fron) etln 
............................ alfect the 100-year water surface elevations? Yes NO 

B Based on Lhe conditjons (such as  geomorphology. uegelatiue cover a n d  deuelopment ofthe watershed a n d  stream 
bed, a n d  bank conditions), is there a potential for debris and sediment transpori(inc1uding scour a n d  
deposition) to aiTect the 100-year water surface elevations andlor conveyance capacity through ihe 
bridgdculverl? .................................................. 0 Yes No 

. If the answer lo either 1A or 10 is yes: 
A. WhaL is the estimated sedimenL(hed malcrral) Iodd? 

cfs (allachgradatinn curue) 

Explain melhod used to estimatc thc sediment lransport and the depth oTscour andlor 

deposition bbf - Sed,'nserl f +ran6  ~ o r f  " o f  ~ 0 w ~ t ' d e ~ c ~  

tn aria I vsls, 
/ 

B. Will sediment accumulate anywhcre through thc bridge'culvcrt?.?O Yes 0 S o  

Ifyes, explain thc impact on the conveyance capacity through the 

bridge/culvert? 

- 
5.FlOOOWAY ANALYSIS 

I.:iplain method ofbridge cncroilchmcnl 

!floodway run) Me&j*d 06 c n c r o a c ~ m e n l l  IS user/ LJhet~  e n ~ - c X ~ . - , ~ 7  

,~k+,~, , l;  (I,?. - ,S~ENCL . ., Q T ~ W C R )  are d e & n e d  { A t -  ET rrcc.rc/,. 

whr'/e e f&.~h;r P / E Z ~ & S ~ S  . gLLE-3 , E L .  Q r r  de< ,n ; r /  

I;, + A c  3 r c ~ w d  e f  A '  TIo w cs /c c/ /of, 

8ridgeXulven Corm Foam 7 Page 5 01 6 



5. FLOOOWAY ANALYSIS ( C o d d )  

Comments (explain any unusual siluolionr): 

7 

Attach analysis. 

Fo~m 7 Page 5 or 6 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M B Burden No 3067-0148 
DAM FORM Exptres July 3 1. 1994 

PUBLIC BURDEN DlSCLOSURE NOTICE 

Public reporting burden for th is  form i s  estimated to average 0.5 hour per response 'I'he burden estimate includes the 
l ime for reviewing instructions, searching existing data sources, gathering and maintaming the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and dny 
suggestions for reducing this burden, to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to  the Office of Management and Budget, Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 

Community Name: Town of Wickenburg 

Flooding Source: Sunnvcove Wash 

Project Namelldentifier: Wickenburo ADMS 

IDENTIFIER 

Name of Dam: Sunnvcove Dam 

Location of dam along flood source (in terms of stream distance or cross section identifier): 

F rom t h e  con f luence  of Sunset Wash, no r th -wes t  a ~ p r o x i r n a t e l y  0.5 m i l e .  

Check one of the following: 

E W Existing dam 

New dam 
Modifications of existing dam (describe modifications) 

Was the dam designed by -Federal agency - State agency 

- Local government agency P r i v a t e  organization? 
, 

BACKGROUND 

Does the dam have dedicated flood control storage? a y e s  No 

Does the project involve revised hydrology? D y e s  &J No 

If yes, complete Hydrologic Analysis Form and include calculations of the 100-year inflow flood 
hydrograph routed through the dam with the beginning pool a t  the normal pool elevation 
(spillway crest elevation for ungated spillway). Include any inf low hydrograph bulking by 
watershed sediment yield and provide necessary debris and sediment yield analys~s. 

Does the revised hydrology affect the 100-year water-surface elevation behind the dam or downstream 
of the dam? Yes fi No 

If yes, complete the Riverine Hydraulic Analysis Form and complete the table shown on  the 
following page. 

7 
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Dam Form 

Stillwater Elevation Behind the Dam 

FIS - Revised 
10-year 
50-year 
100-year Not A v a i l a b l e  2155 f t .  

500-year 
Normal Pool Elevation Dry p o o l  area. 

Was long term sediment accumulation taken into consideration in determining the normal pool 
elevation? fi Yes No 

Was the dam designed to withstand the hydrostatic and hydrodynamic forces associated with fkods 
greater than the 100-year flood? 4 Yes No 

If no, and the dam has a reasonable probability of failure during the 100-year f:;-.', please attach 
dam break analysis. 

Provide the following data on the dam: 

Height: 48.5 ft. 

Crest Elevation: 2170 f t . 
100-year flood storage capacity: 2.18 a c - f t  
Freeboard (measured from 100-year water surface elevation): 8 . 5  f t - 

Spillway(s): Outlet(s): 
' 

Type: gated ungated Type: gated ungatec! 

Width: 1 4  f t .  Width: 18 inches 

Height: 40 f t  . Height 18 inches 

Crest Elevation: 2170 f t  . Diameter:30 inches 

Invert Elevation: 1226.5 f t  . 
Explain flow regulation plan: v e r t i d a l  r e i n f o r c e  concrete tower from below streambed e l e v a t i  

t o  approximate s p i l l w a y  c r e s t  e leva t i on .  A t  streambed e l e v a t i o n  t h e r e  is an 18" x 1 8 '  
gated opening. The open t o p  a c t s  as a drop i n l e t  f o r  above normal runof f .  A 30" RCP 
runs from t h e  tower t o  t h e  o u t f a l l  area. 

Are the projectfeatures, including the emergency spillway, designed to accommodate the 100-year flood 
discharge without overtopping the dam? a Yes No 

Was the dam designed in accordance with all currently applicable local, State, and Federal 
regulations? Yes No 

If no, please provide explanation . .  

FEMA may request a l is t  of regulations that have been complied with and supporting documentation 
demonstrating compliance with these regulations. 

Attach copy'of formal operation and maintenance plan 

Answer NIA to any questions which are not applicable 

Form 11  Page 2 of 2 
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b u a l  Insoection Report - Sunnv Cove FRS 

1. Inspection Team: 

The annual inspection of the Sunny Cove FRS was conducted on 
June 23. 1993. The inspection team consisted of: 

Ken Hussain - Arizona Department of Water Resources 
Ernie Hamer - Work Control Center, Flood Control District 

2. Project Conditions: 

The weather was clear and hot with the temperature reported at Phoenix Sky 
Harbor International Airport at a high of 106' F. 

The highest level of impoundment this past year was 21.7 feet on August 
22, 1992. 

4. Ins~ection Observations: 

A .  
The crest of the dam is in good condition and the access road along 
the crest is graded and free of vegetation. The upstream and 
downstream slopes are both in good condition. The embankment toes 
and groin area appear stable. Vegetation exceeding 2-3 feet in 
height needs to be removed from slopes of structure as observed by Ken 
Hussain. Tvo enlarged rodent holes at bottom area of downstream slope 
need to be excavated, backfilled, and compacted. 

The spillway is in good condition and free of unwanted vegetation. All 
slopes are in good condition and free of erosion and vegetation. 

C. Outlet Works: 
The concrete in the intake tower is in excellent condition with no 
cracks, spalling or noticeable deterioration. The gated inlet has 
been recently serviced by the FCD maintenance staff as part of 
the regular scheduled maintenance program. Tall grass needs mowing in 
the impoundment area. 

5 .  Conclusion: 

The dam and appurtenance are in good condition and will function as 
designed. 



Annual Inspection Report 
Sunny Cove FRS 6/93 
Page 2 

6. Reauired Action: 

Continue with regular scheduled maintenance program. Work orders have 
been written to nt and repair enlarged rodent holes on 

Construction and Operations Division Manager 

Copies to: Bemer Dekle, Soil Conservation Service 
John Ball, Soil Conservation Service, Phoenix Field Office 
Ken Hussain. Arizona Department of Water Resources 



Flood Control District of Maricopa County 
Contract FCD 89-79 

WICKENBURG AREA DRAINAGE MASTER STUDY 

TECHNICAL DOCUMENTATION REPORT 
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West Area Wash 
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* YEC-2 UATER SURFACE PROFILES * 
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THlS RUN EXECUTED O2JUL92 08:10:00 
****..*t***X***..***.**************** 

HEC-2 UATER SURFACE PROFILES 

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

TI UICKENBURG ADUS - CONTRACT FCOMC 69-79 
12 BLACK & M A T C H  PN 17676: COE & VAN LOO JN 1197-02 
73 UASH AE: SUNNY COVE MASH - ABOVE THE DAM 

J1 ICHECK INP NlNV lDlR STRT METRIC HVINS Q 

52 NPRDF IPLOT PRFVS XSECV XSECH FN 

53 VARIABLE CCOES FOR SUlUlARY PRINTWT 

ALLDC IBU CHNIM I TRACE 

QT 2 1232 1232 
HC 0.060 0.060 0.030 .1 .3 
ET 9.1 

THE STLTIWIYG FOR UASH AE-SUNNY C W E  MASH I S  BASED OW MILES 
ABOM THE CONFLUENCE UlTW WASH AD-SLINSET UASH. THE COWFLUENCE 
OF UASH AD-SUNSET AND UASH AE-SUNNY COVE I S  LOUTED SDUTHUEST 
OF THE INTERSECTION OF LINCOLN STREET AND CENTER STREET. 
THE TOP OF THE DAM I S  AT STATION 0.590+/-, AN0 HAS A LOU- 
POINT ELEVATION OF 2180.2. THE EMERGENCY SPILLUAY ELEVATION 
IS APPROXIMATELY 2178.0+/-. 

THlS HEC-2 ANALYSIS IS FOR THE PORTION OF UASH AE-SUNNY COVE 
UASH THAT I S  UPSTREAM OF THE RECENTLY CCUPLETED FLOW CONTROL 
DAM LOCATED APPROXIMATELY 850 FEET VEST OF KELLIS ROAD AND 
APPROXIMATELY ONE HALF OF A MILE SWTH OF U.S. HYY 60. 
THE STUDY BEGINS AT CROSS SECTION 0.667, UHICH I S  APPROXIMATELY 
410 FEET UPSTREAM OF THE DAM. 
THlS ANALYSIS UAS STARTED USING THE 100-YEAR UATER SURFACE 
ELEVATION (2155.0) OF THE POWDING AREA AT THE FLWD CONTROL DAM. 
THE 100-YEAR PEAK DISCHARGE THAT IMPACTS THE DAM I S  1232 CFS. 

X1 0.667 56 985 1022 0 0 0 
GR 2164 850 2163.7 852.5 2163.5 855.1 2162.9 
GR 2162.1 867.7 2161.9 870.3 2161.3 875.3 2161.1 
GR 2160.3 885.5 2160 888 2159.3 890.5 2158.7 

2156.7 900.7 2155.3 905.7 2154.7 908.3 2153.3 
. 2151.3 920.9 2150.7 923.5 2150 926 2141 

GR 2139.3 952.5 2138.5 955 2137.8 957.5 2137 
GR 2135.5 %5 2134.8 967.5 2134 ' 970 2133.8 
GR 2133.5 985 2133.3 990 2133.3 992.5 2133 
GR 2133.1 1004.9 2133.2 1007.3 2133.2 1009.8 2133.3 
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9.1 
LT SURFACED ROAD 

976 1007.5 170 
2161.6 93 1 2161.6 
2160.4 961 2160 
2155.3 978 2155 
2155.3 1003.8 2155.5 
2157.5 1025 2157.9 

2166 1052.4 2170 
2180 1100 
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9.1 
DIP CROSSING AT DIRT ROAD 

58 994.3 1012 
929 2189.1 930.5 

937.7 2182.7 940.6 
951.1 2177.1 952.7 
967.9 2170 971 
987.1 2168.4 991.4 
997.1 2167.6 998.6 

1012 2167.6 1013.5 
1030 2167.9 1031.5 
1045 2178.8 1055.5 

1067.4 2180.4 1068.9 
1080.7 2181.3 1085.2 

1097 2181.9 1098.5 

NC 0.060 0.060 0.024 .3 .5 
ET 9.1 

DOUNSTREAU CROSS SECTION OF 3-BARREL, 48" CORRUGATED UETAL 
PIPE WITH HEADUALLS, CULVERT CROSSING AT MRIPOSA DRIVE 
UPSTREAM CROSS SECTION OF CULVERT CROSSING AT UARIPOSA DRIVE 

X1 1.166 53 990 1009.5 184 178 193 - 10 
2200 841 2199.3 845 2198.7 849 2197.3 

GR 2196 865 2195.6 868.9 2195.1 872.8 2194.7 
GR 2192.9 892.2 2192.4 896.1 2192 900 2191.1 
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ET 

D I P  CROSSING 

X1 1.848 53 
GR 2238 760 
GR 2236 785 
GR 2234 820 
GR 2233 91 0 
GR 2228.4 956 
GR 2227 976 
GR 2225.3 996 
GR 2224.8 1018.8 
GR 2225.3 1037.3 
GR 2226.6 1071.4 
GR 2228.9 1133.6 

9.1 
AT OWTILLA DRIVE ( D I R T  ROAD) 

996 1022.5 232 
2237.7 764.2 2237.3 
2235.6 792.8 2235.3 

2234 840.8 2234 
2232.6 913.8 2232.3 

2228 960 2227.8 
2226.8 980 2226.5 
2224.5 1000 2224.6 
2224.9 1022.5 2224.9 
2225.7 1044.7 2225.8 
2227.2 1094.8 2227.4 
2229.1 1137.4 2230 
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9.1 
JUST UPSTREAM OF A TRIBUTARY WASH WHICH COllTRlBUTES 

APPROXlMTELY 169 CFS. 

14 980 1048 280 390 
874 23UO.O 932 2292.0 980 

1072 2296.0 1104 2298.0 1118 
1140 2306.0 1155 2308.0 11M1 
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9.1 
E X I S T I N G  18" CORRUGATED METAL P l P E  WITH NEGLIGIBLE CAPACITY, 

HENCE, THE P l P E  I N  NOT U W E L L E D  WITH SPECIAL CULVERT ROUTINE. 

3.163 13 967 1030 195 195 1% 
2340.0 680 2330.0 800 2328.0 828 2327.5 878 2327.4 
2326.4 967 2326.2 1000 2326.3 1030 2326.4 1075 2328.0 
2329.6 1202 2330.0 1292 2340.0 1485 
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SECNO DEPTH WSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB QCH ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 
SLDPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= .I00 CEHV= .300 
'SECNO .667 

THE STATIONING FOR MASH AE-SUNNY COVE UASH I S  BASED ON MILES 
ABOVE THE CONFLUENCE UITH UASH AO-SUNSET UASH. THE CONFLUENCE 
OF UASH AD-SUNSET AND UASH AE-SUNNY COVE I S  LOCATED SWTHUEST 
OF THE INTERSECTION OF LINCOLN STREET AND CENTER STREET. 
THE TOP OF THE DAM IS AT STATION 0.590+/-, AND HAS A LOU- 
POINT ELEVATION OF 2180.2. THE EMERGENCY SPILLUAY ELEVATION 
I S  APPROXIMATELY 2178.0+/-. 
THIS HEC-2 ANALYSIS I S  FOR THE PORTION OF MASH AE-SUNNY COVE 
WASH THAT IS UPSTREAM OF THE RECENTLY COMPLETED FLMD CONTROL 
D M  LOCATED APPROXIMATELY 850 FEET UEST DF KELLIS ROAD lUlD 
APPROXIMATELY ONE HALF OF A MILE SOUTH OF U.S. HUY 60. 
THE STUDY BEGINS AT CROSS SECTION 0.667, UHlCH IS APPROXIMATELY 
410 FEET UPSTREAM OF THE DAM. 
THIS ANALISIS UAS STARTED USING THE 100-YEAR WATER SURFACE 
ELEVATION (2155.0) OF THE PONDING AREA AT THE FLWO CONTROL Dm. 
THE 100-VEAR PEAK DISCHARGE THAT IMPACTS THE DAM IS 1232 CFS. 

. a 7  22.00 2155.00 2136.01 2155.00 2155.01 .O1 .OO .OO 2133.50 
1232.0 336.4 700.3 195.3 965.5 804.6 577.8 .O .O 2133.50 

.OO .35 .87 .34 .060 .030 .060 .OOO 2133.00 907.00 
.000005 0. 0. 0. 0 16 0 .W 157.50 106C.50 

FLW DISTRlBUTlON FOR SECN* .67 

ST*= 907. 948. 955. 963. 968. 975. 985. 1022. 1030. 1043. 1059. 1065. 
PER a= 4.4 3.1 3.9 3.1 5.4 7.4 56.8 5.9 6.8 3.0 .1 
AREA= 252.6 113.4 132.0 97.4 157.0 213.1 804.6 170.0 234.0 160.0 13.8 
VEL= .2 .3 .4 .4 .4 .4 .9 .4 .4 .2 .1 

DEPTH* 6.2 15.3 17.6 19.5 20.9 21.3 21.7 21.3 18.0 10.0 2.5 

'SECNO .726 

3302 WARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KRATIO = .37 
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SECNO DEPTH CYSEL CRlYS USELK EG HV HL OLOSS L-BANK ELEV 

Q PLDB PCH QROB ALOB ACH AROE VOC TUA R-BANK ELEV 

TIME VLDB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CMIAR TOW10 ENDST 

FLCU DlSTRlBUTION FOR SECNO= .73 CUSEL= 2154.99 

STA= 951. 970. 978. 985. 993. 995. 1019. 1025. 1030. 1035. 1040. 1048. 1058. 

PER P= 3.1 3.3 4.6 6.1 2.4 54.9 5.3 4.8 3.9 3.2 3.7 3.1 
MEA= 85.7 65.0 80.0 95.0 35.2 370.7 75.6 70.6 61.6 55.0 70.0 70.0 

E L =  .4 .6 .7 .8 .8 1.7 .8 .8 .7 -7 .6 .5 
DEPTH= 4.5 8.7 10.7 12.7 14.1 15.3 14.0 13.3 12.3 11.0 9.3 7.0 

STA= 1058. 1078. 
PER Q= 1.6 
AREA= 57.6 
VEL= .3  

DEPTH= 2.9 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .32 

FLCU OISTRIWTIW FOR SECNO= .80 

STA= 967. 972. 980. 982. 1008. 1033. 1043. 1067. 
PER Q= .7 5.8 1.9 54.9 25.2 7.3 4.1 
AREA= 12.3 47.7 14.0 191.6 179.2 59.7 60.5 
E L =  .6 1.3 1.5 3.1 1.5 1.3 .7 

DEPTH= 2.5 6.0 7.0 7.4 7.2 6.0 2.5 

3301 HV CHANGED MORE THAN HVlNS 

3302 YARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .21 
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SECNO DEPTH WSEL  CRlYS USELK EG HV HL OLOSS L-BANK ELEV 

9 PLOB OCH OR08 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

F L W  OISTRIBUTION F M I  $ECHO= .85 WSEL= 2154.61 

STA; 947. 955. 957. 1002. 1010. 1011. 
PER O= 2.0 1.8 93.0 3.1 .O 

AREA= 9.9 5.2 128.6 12.9 .3 
VEL= 2.2 3.7 7.9 2.6 .8 

DEPTH- 1.3 2.6 2.9 1.6 .3 

*SECNO .a92 
7185 nlulnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

D I P  CROSSING AT SURFACED ROAD 

.892 3.14 2158.14 2158.14 .OO 2159.42 1.28 1.69 .ll 2155.50 
1087.0 41.7 930.4 114.9 11.2 96.0 33.0 22.8 2.8 2155.50 

.13 3.72 9.69 3.48 .a60 .030 .060 .OOD 2155.00 970.39 
.008680 170. 231. 270. 0 5 0 .OO 58.83 1029.22 

F L W  DISTRIBUTION FOR SECNO= .89 

A= 970. 972. 974. 976. 1008. 1009. 1011. 1015. 1025. 1027. 1029. 
PER a= .3 1.6 1.9 85.6 2.0 1.8 3.0 3.7 .1 .O 

AREA= 1.7 4.5 5.0 96.0 4.9 4.6 8.3 13.9 .9 .3 
VEL= 1.7 3.9 4.2 9.7 4.4 4.2 4.0 2.9 1.3 .6 

DEPTH= 1.1 2.2 2.5 3.0 2.6 2.4 2.2 1.4 .4 .1 

*SECNO .939 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.939 2.64 2162.14 2162.14 .OO 2163.18 1.04 2.55 .02 2159.70 
1087.0 142.6 579.9 364.5 30.8 55.9 80.6 23.7 3.2 2159.70 

.14 4.62 10.38 4.52 .OM) .030 .060 .OOO 2159.50 976.80 
.012690 250. 248. 236. 0 15 0 .OO 81.65 1058.45 

FLDY DISTRIBUTION FOR SECNO= .94 

STA= 977. 986. 990. 992. 1014. 1018. 1026. 1036. 1040. 1044. 1052. 1058. 
PER 4- 6.8 4.2 2.2 53.3 4.5 8.5 10.2 3.7 3.1 3.0 .4 

AREA= 16.8 9.3 4.8 55.9 9.8 18.8 22.9 8.7 7.8 10.0 2.8 
VEL= 4.4 6.9 5.0 10.4 5.1 4.9 4.8 4.7 4.3 3.3 1.7 

DEPTH. 1.8 2.3 2.4 2.5 2.4 2.4 2.3 2.2 1.9 1.3 .4 
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SECNO DEPTH CYSEL CRlUS YSELK EO HV HL OLOSS L-BANK ELEV 

P PLOB OCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLDB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCU XLOBR I T R I A L  I D C  I C W T  CDRAR TOPWID ENOST 

'SECWO 1.041 
7185 MIMIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

D I P  CROSSING AT D I R T  ROAD 

1.041 2.92 2170.42 2170.42 .OO 2171.53 1.11 6.49 .02 2168.10 
1087.0 114.6 539.8 432.6 31.6 49.3 82.8 25.6 4.1 2167.60 

.16 3.63 10.95 5.23 .060 .030 .060 .OOO 2167.50 969.91 
.a12503 670. 540. 430. 0 8 0 .OO 74.04 1043.95 

FLGU D I S T R I B U T I D N  FOR SECNO= 1.04 

STA= 970. 986. 991. 994. 1012. 1015. 1021. 1030. 1041. 1044. 1044. 
PER P= 3.9 4.0 2.7 49.7 4.2 8.1 11.5 12.5 3.4 .1 

AREA= 14.8 10.5 6.4 49.3 8.4 16.3 23.7 26.5 7.3 .5 
VEL= 2.8 4.1 4.7 10.9 5.5 5.4 5.3 5.1 5.0 1 .O 

DEPTH= .9 1.8 2.2 2.8 2.8 2.7 2.6 2.5 2.4 1.2 

CCHV= .300 CEHV* .500 
'CNO 1.129 
JS M I N l n u n  SPECIFIC ENERGY 

3720 C R I T I C A L  DEPTH ASSWED 

1.129 4.96 2177.W 2177.96 .OO 2179.16 1.20 4.75 .04 2174.00 
1053.0 50.0 768.7 234.3 15.5 75.8 81.4 27.5 5.0 2174.00 

.17 3.24 10.14 2.88 .OM .035 .070 .OOO 2173.00 984.16 
.007855 430. 464. 538. 0 14 0 .OO 86.20 1070.36 

F L n i  D l S T R l B U T l M l  FOR SECNO= 1.13 

STA= 984. 992. 1009. 1014. 1020. 1029. 1040. 1070. 
PER 0. 4.8 73.0 6.7 5.3 4.2 3.3 2.7 

AREA= 15.4 75.8 16.5 16.0 16.0 14.7 18.2 
VEL= 3.2 10.1 4.3 3.5 2.8 2.4 1.6 

DEPTH= 2.0 4.5 3.5 2.5 1.8 1.4 .6 

CCHV= 3 0 0  CEHV= .500 
'SECNO 1.166 
7185 MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

DMINSTREAU CROSS SECTION OF 3-BARREL. 48" CORRUGATED METAL 



PIPE  WITH HEMUALLS, CULVERT CROSSING AT MARIPOSA DRIVE 

UPSTREAN CROSS SECTION OF CULVERT CROSSING AT WARIPOSA DRIVE 

1.166 4.14 2181.83 2181.83 .OO 2182.87 1.03 1.09 .05 2177.70 
1053.0 22.4 709.8 320.8 10.1 72.5 135.3 ' 28.4 5.4 2179.30 

.18 2.23 9.80 2.37 . 060 .024 .OM) .OOO 2177.70 985.14 
.004415 184. 193. 178. 0 15 0 .OO 108.32 1093.45 

FLOU DlSTRl8UTlON FOR SECNO= 1.17 

STA= 985. 990. 1010. 1016. 1028. 1040. 1052. 1064. 1072. 1087. 1093. 
PER Q= 2.1 67.4 3.1 5.2 5.2 5.2 5.2 3.4 3.2 .1 

AREA= 10.1 72.5 12.8 22.0 22.0 22.0 22.0 14.7 18.1 1.6 
VEL= 2.2 9.8 2.6 2.5 2.5 2.5 2.5 2.5 1.8 .7 

OEPTH- 2.1 3.7 2.0 1.8 1.8 1.8 1.8 1 .8 1.2 .3 

SPECIAL CULVERT 

SC CUNO C U W  ENTLC COFP RDLEN R ISE  SPAN CULVLN CHRT SCL ELCHU ELCHD 

3 .024 .12 2.90 . 00 4.00 .OO lU2.00 2 1 2179.32 2178.13 

C U R T  2 - CORRUGATED METAL P IPE  CULVERT 

SCALE 1 - HEADUALL 

0, NORMAL DEPTH EXCEEDS CULVERT HElCHT 

do, EGIC= 2211.63..MAY BE T W  LARGE I F  INLET CONTROLS. 

5135, E m =  2204.34 ..MAY BE TW LARGE I F  W T L E T  CONTROLS. 

*SECNO 1.185 

SPECIAL CULVERT INLET CONTROL + WEIR FLOU, EG = 2187.14 

s o 1  HV CHANGED MORE THAN HVINS 

3302 YARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 4.92 

SPECIAL CULVERT 

EGlC EGOC H4 W E I R  QCULV VCH ACULV ECTRO UEIRLN 

2211.63 2204.34 4.27 619. 436. 3.285 37.7 2185.00 173. 

FLOU DISTRIBUTION FOR SECNO= 1.18 

= 898. 982. 990. 1009. 1015. 1030. 1070. 1078. 1098. 1108. 
PER P a  10.3 3.3 46.9 1.1 8.3 20.5 3.1 3.3 .2 

AREAS 186.8 40.2 150.2 38.2 83.2 212.0 36.2 53.0 6.4 
VEL= .6 .9 3.3 1.1 1.0 1 .O .9 .7 .3 

DEPTH= 2.2 5.0 7.8 6.7 5.5 5.3 4.5 2.6 .6 
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SECUO DEPTH CUSEL CRIUS USELK EG nv HL OLOSS L-BANK ELEV 

0 OLOB PCH QROB ALOB ACH AROB M L  TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLWE XLOBL XLCH XLOBR ITRIAL 1OC ICON1 M A R  TOPUlD ENDST 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .31 

FLOU OISTRIBUTIM( FOR SECN* 1.23 

STA; 893. 918. 930. 942. 950. 956. 962. 968. 972. 976. 980. 986. 990. 
PER 0s 3.3 3.4 4.6 3.9 3.4 3.8 4.2 3.1 3.4 3.9 6.9 5.4 
AREA= 29.1 23.1 28.0 21.5 17.5 18.7 20.0 14.1 15.1 16.4 27.0 19.7 
E L =  1.2 1.5 1.7 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.7 2.9 

DEPTH= 1.2 1.9 2.3 2.7 2.9 3.1 3.3 3.5 3.8 4.1 4.5 4.9 

\= 990. 1002. 1006. 1011. 1015. 1021. 1029. 
PER P= 31.1 4.9 6.9 3.9 3.1 .7 
AREA= 60.0 18.1 26.0 16.7 17.2 6.8 

VEL= 5.5 2.9 2.8 2.5 1.9 1.1 
DEPTH= 5.1 4.9 4.7 4.1 2.7 .9 

'SECNO 1.328 
7185 nlNinun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.328 1.49 2190.49 2190.49 .OO 2191.09 .60 2.15 .12 2189.00 

1023.0 757.5 241.7 23.8 154.4 25.9 7.3 36.1 8.3 2189.50 
.24 4.91 9.33 3.27 .065 .035 .065 .OOO 2189.00 862.66 

,031921 400. 508. 568. 0 14 0 .OO 157.38 1020.05 

FLOY DISTRIBUTION FOR SECNO= 1.33 
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SECNO DEPTH CYSEL CRlUS USELK EC HV HL OLOSS L-BANK ELEV 

a PLOB QCH PROB ALOB ACH ARM VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

STA= 863. 885. WO. 909. 915. 924. 936. 948. 960. 972. 984. 991. 1010. 
PER a= 3.2 5.1 4.5 3.5 6.2 9.3 9.3 9.3 9.3 9.5 1.9 23.6 

AREA= 11.4 13.6 10.3 7.6 12.5 17.9 17.9 17.9 17.9 18.2 9.4 25.9 
VEL= 2.8 3.8 4.5 4.8 5.1 5.3 5.3 5.3 5.3 5.3 5.3 9.3 

DEPTH= .5 .9 1.1 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.4 

STA- 1010. 1020. 
PER P= 2.3 

AREA- 7.3 
VEL= 3.3 

DEPTH= .7 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.78 

F L W  DlSTRlBUTION FOR SECNO= 1.38 CUSEL= 2195.44 

STA= 987. 993. 1031. 1037. 1043. 1049. 1059. 1LW. 1077. 1086. 1098. 1119. 1150. 
PER a= 1.7 57.9 5.3 4.9 4.4 5.9 4.9 4.1 3.3 3.2 3.2 1.0 

AREA= 7.1 89.4 14.4 13.8 12.8 18.1 16.2 14.4 12.7 14.0 17.4 9.0 
VEL= 2.5 6.6 3.8 3.6 3.5 3.3 3.1 2.9 2.7 2.4 1.9 1.1 

DEPTH= 1.2 2.4 2.4 2.2 2.1 2.0 1.8 1.6 1.4 1.2 .8 .3 

FLOW DISTRIBUTION FOR SECNOS ? -47 
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SECNO DEPTH CUSEL CRlUS USELK EG HV WL OLOSS L-BANK ELEV 
P PLOB PCH OR06 ALW ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

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

STAS 948. 980. 993. 1010. 1028. 1040. 1050. 1058. 1063. 1073. 1080. 1090. 1100. 
PER Q= 3.5 3.5 9.3 3.8 3.5 4.8 4.4 3.3 7.8 6.9 10.6 12.5 
AREA. 21.3 16.2 23.9 19.6 16.1 18.0 15.3 10.9 24.0 19.9 29.0 32.0 

VEL= 1.7 2.2 4.0 2.0 2.2 2.7 3.0 3.1 3.3 3.5 3.8 4.0 
DEPTH= .7 1.3 1.4 1.1 1.3 1.8 2.0 2.2 2.4 2.7 2.9 3.2 

STA. 1100. 1102. 1105. 1110. 1119. 1128. 
PER Q= 3.2 3.1 5.9 10.8 3.0 
AREA= 8.0 7.9 15.0 28.6 13.5 
EL= 4.1 4.1 4.0 3.9 2.3 

DEPTH= 3.3 3.3 3.2 3.0 1.4 

3301 HV CHANGED MORE THAN HVINS 

7185 nrNlMun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
1.551 2.76 2204.26 2204.26 .OO 2204.94 .68 3.85 .15 2202.00 

1023.0 466.7 543.5 12.8 163.8 62.5 4.8 42.4 12.4 2202.00 
.30 2.85 8.70 2.64 .070 .035 .Om .OOO 2201.50 856.75 

.011743 398. 426. 412. 0 15 0 .OO 162.46 1019.21 

FLW DISTRIBUTION FOR SECNO= 1.55 CUSEL= 2204.26 

ST&= 857. 891. 903. 920. 937. 952. 962. 9b9. 976. 981. 986. 991. 1015. 
PER O= 3.5 3.3 5.7 5.7 4.9 3.8 3.6 4.3 3.3 3.6 4.1 53.1 
AREA= 20.2 13.5 21.7 21.5 18.5 13.6 11.6 13.1 9.5 9.9 10.7 62.5 
VEL= 1.8 2.5 2.7 2.7 2.7 2.9 3.1 3.4 3.6 3.7 3.9 8.7 

DEPTH= .6 1.1 1.3 1.3 1.3 1.4 1.6 1.8 1.9 2.1 2.2 2.6 

STA= 1015. 1019. 
PER Q= 1.3 
AREA= 4.8 
VEL= 2.6 

DEPTHS 1.2 

'SECNO 1.621 
7185 MlNlMUM SPECIFIC ENERGY 



PACE 20 

SECNO DEPTH CYSEL CRlUS YSELK EC HV HL OLOSS 1-BANK ELEV 
a OLOB PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIUE VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICMT C ~ R A R  TOPYID ENDST 

3720 CRITICAL DEPTH ASSUMED 
1.621 2.25 2209.25 2209.25 .OO 2209.98 .74 4.50 .02 2207.30 

1023.0 134.3 635.7 253.0 49.6 75.9 74.6 44. 1 13.6 2207.20 

.32 2.71 8.37 3.39 .070 .035 .070 .M10 2207.00 937.61 

.013601 300. 373. 412. 0 15 0 .OD 142.51 1080.11 

FLOU DISTRIBUTION FOR SECNO= 1.62 

STA= 938. 971. 983. 991. 994. 1029. 1038. 1044. 1049. 1058. 1067. 1080. 
PER a= 3.1 3.5 4.5 2.0 62.1 6.7 3.8 3.5 h.6 3.8 2.3 

AREA= 17.2 13.3 13.6 5.5 75.9 17.6 10.6 10.2 13.9 12.4 9.9 
VEL= 1.8 2.7 3.4 3.8 8.4 3.9 3.7 3.6 3.4 3.1 2.4 

DEPTH= .5 1.1 1.6 1.9 2.2 2.0 1.8 1.7 1.6 1.4 .8 

FLW DlSTRlBUTlON FOR SECNO= 1.69 

STA- 979. 990. 993. 1020. 1025. 1030. 1035. 1039. 1044. 1049. 1062. 1086. 
PER Q= 4.8 2.2 61.5 4.5 4.2 3.8 3.6 3.5 3.1 5.9 2.8 
AREA= 15.3 5.6 71.0 11.1 10.8 10.1 9.8 9.6 8.9 19.4 14.7 
E L =  3.2 4.0 8.9 4.1 4.0 3.9 3.8 3.7 3.6 3.1 2.0 

DEPTH= 1.4 2.2 2.6 2.3 2.2 2.1 2.0 2.0 1 .9 1.5 .6 

'SECNO 1.803 
1.803 1.71 2223.21 2223.04 .OO 2223.75 .53 9.06 .03 2221.70 

1023.0 63.5 380.7 578.8 19.6 46.6 147.8 48.5 16.4 2221.50 
.37 3.24 8.18 3.92 .om .035 .070 .ooo 2221.50 974.32 

.a18472 618. 601. 612. 4 11 0 .OO 142.57 1116.89 

FLOY DISTRIBUTION FOR SECNO- 1.80 

STA= 974. 992. 1020. 1034. 1045. 1055. 1066. 1081. 1091. 1102. 1117. 

PER a= 6.2 37.2 9.4 7.6 7.5 7.6 9.5 6.0 5.0 3.9 
AREA= 19.6 46.6 23.3 18.9 18.5 18.9 23.8 16.2 14.5 13.8 

VEL= 3.2 8.2 4.1 4.1 4.1 4.1 4.1 3.8 3.5 2.9 
DEPTH= 1.1 1.7 1.7 1.7 1.7 1.7 1.7 1.5 1.4 .9 



PACE 21 

SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE X L ~ L  XLCH xLmR ITRIAL IDC ICONT CWAR TOPUID ENDST 

*SECNO 1.848 
7185 n lN lnH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
DIP CROSSING AT OCOTILLA DRIVE (DIRT ROAD) 

1.848 2.99 2227.49 2227.49 .OO 2228.29 .80 3.36 .08 2225.30 
1023.0 61.1 641.4 320.6 24.4 73.0 102.0 49.6 17.1 2224.90 

.38 2.50 8.78 3.14 .070 ,035 .070 .OD0 2224.50 968.27 
.011111 232. 239. 239. 0 14 0 .OO 135.98 1104.25 

FLW DISTRIBUTION FOR SECNO= 1.85 CUSEL- 2227.49 

STA= 968. 992. 996. 1023. 1026. 1030. 1034. 1037. 1045. 1052. 1068. 1103. 1104. 
PER P= 3.6 2.4 62.7 4.1 3.8 3.4 3.0 5.1 3.7 5.2 3.0 .O 
AREA= 17.1 7.3 73.0 9.8 9.4 8.8 8.1 14.7 12.1 20.1 18.9 .l 
VEL= 2.1 3.3 8.8 4.2 4.2 4.0 3.8 3.5 3.1 2.6 1.6 .O 

DEPTH= .7 1.8 2.8 2.6 2.5 2.4 2.2 2.0 1.7 1.3 .5 .O 

FLOU OISTRIBUTION FOR SECNO= 1.90 CYSEL- 2230.65 

STA= 939. 955. 963. 968. 978. 983. 988. 993. 995. 1008. 1011. 1013. 1016. 
PER a= 4.0 5.8 4.3 7.7 5.1 4.3 5.0 2.2 40.6 3.7 3.2 3.1 
AREA. 14.2 15.0 10.7 20.0 11.9 10.7 11.8 5.5 40.1 7.6 6.6 6.5 
VEL= 2.8 3.8 3.9 3.8 4.2 3.9 4.1 3.9 9.9 4.7 4.7 4.6 

DEPTH. .9 2.1 2.2 2.0 2.4 2.1 2.4 2.2 3.0 2.8 2.8 2.7 

STA= 1016. 1021. 1028. 1034. 
PER P= 5.2 4.7 1.2 
AREA. 11.7 13.0 5.2 
VEL= 4.4 3.6 2.3 

DEPTH= 2.5 1.8 .9 
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SECNO DEPTH CUSEL CRIUS YSELK EG HV HL OLOSS L-BANK ELEV 
P PLOE PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VR08 XNL XNCH XNR UTN ELMIN SSTA 

SLWE XLOBL XLCH YLOER ITRIAL IOC lCWT CORAR TOPUID ENDST 

3720 CRITICAL OEPTH ASSUMED 
1.935 3.51 2234.01 2234.01 .OO 2235.04 1.03 2.23 .08 2231.00 
982.0 272.7 617.1 92.2 78.8 62.2 26.5 51.6 18.2 2230.80 

.39 3.46 9.92 3.48 .070 .035 .070 .OOO 2230.50 939.39 
.010855 184. 193. 198. 0 8 0 .M) 86.24 1025.63 

FLOU OISTRIBUTION FOR SECNO= 1.93 

STAS 939. 971. 975. 980. 983. 992. 1011. 1019. 1026. 
PER P= 6.0 3.1 3.7 3.1 11.9 62.8 6.8 2.6 
AREA= 26.2 8.7 9.9 7.6 26.3 62.2 17.8 8.7 
VEL= 2.2 3.4 3.7 4.0 4.5 9.9 3.8 2.9 

DEPTH= .8 1.9 2.1 2.5 2.9 3.4 2.3 1.2 

'SECNO 1.598 
1.998 4.02 2237.02 2236.37 .OO 2237.56 .54 2.47 .05 2233.70 
920.0 84.1 530.5 305.4 34.0 71.6 110.0 53.0 18.9 2233.60 

.41 2.47 7.41 2.78 .070 ,035 .070 .DO0 2233.00 974.26 
.005315 290. 335. 358. 2 8 0 .OO 90.33 1064.59 

FLOU DISTRIBUTION FOR SECNO- 2.00 

STA= 974. 989. 993. 1012. 1030. 1049. 1065. 
PER Q= 4.8 4.3 57.7 19.7 10.5 3.0 
AREA= 22.2 11.8 71.6 55.7 38.3 16.0 
VEL= 2.0 3.3 7.4 3.3 2.5 1.7 

DEPTH= 1.5 3.2 3.7 3.1 2.1 1 .O 

"SECNO 2.093 

33O1 HV CHANGED MWE THAN HVlNS 

7185 MrNlnun SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 
2.093 2.73 2240.73 2240.73 .OO 2241.76 1.04 3.69 .15 2238.50 
857.0 33.5 n1 .9  101.6 11.6 81.7 33.0 54.9 19.7 2238.50 

.43 2.88 8.83 3.08 .070 .035 .070 .OOO 2238.00 978.64 
.011813 575. 498. 445. 0 14 0 .OO 63.64 1042.29 
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SECNO DEPTH CUSEL CRlUS YSELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VRW XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

FLW DISTRIBUTION FOR SECNO= 2.09 

STA= 979. 980. 988. 1018. 1021. 1023. 1028. 1030. 1035. 1038. 1040. 1042. 
PER a= .1 3.8 84.2 2.3 2.0 3.2 1.2 1.9 .6 .5 .1 
AREA= .5 11.1 81.7 5.1 4.8 8.3 3.6 6.0 2.4 2.0 .8 

VEL= 1.1 3.0 8.8 3.8 3.6 3.3 3.0 2.6 2.3 2.0 1.1 
DEPTH= .4 1.5 2.7 2.1 2.0 1.7 1.5 1.2 1.0 .8 .4 

'SECNO 2.182 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.182 3.40 2248.90 2248.90 .OO 2250.31 1.41 5.72 .ll 2245.90 
857.0 77.9 740.6 38.5 19.2 73.0 11.5 56.2 20.3 2246.00 

.44 4.05 10.15 3.35 .070 .035 .070 .OOO 2245.50 976.93 
.012258 478. 473. 495. 0 11 0 .OO 40.00 1016.93 

FLGU DISTRIBUTION FOR SECNO= 2.18 CUSEL' 2248.90 

\= 977. 982. 984. 986. 1009. 1011. 1013. 1016. 1017. 
PER Q= 2.3 3.3 3.4 86.4 2.2 1.5 .8 .O 

AREA= 7.3 5.9 6.0 73.0 4.6 3.6 3.2 .1 
VEL= 2.7 4.8 4.9 10.1 4.2 3.5 2.1 .O 

DEPTH= 1.4 2.9 3.0 3.2 2.5 ? .9 .9 .1 

CCHVs .I00 CEHV= .300 
*SEW0 2.271 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.271 3.57 2256.57 2256.57 .OO 2257.82 1.25 6.67 .02 2253.60 
857.0 83.4 531.1 242.5 18.1 49.4 49.7 57.4 20.8 2253.50 

.46 4.62 10.75 4.88 .070 .040 .070 .OOO 2253.00 985.23 
.017007 100. 467. 495. 0 8 0 .OO 48.11 1033.34 

FLGU DISTRIBUTION FOR SECNO= 2.27 

STA= 985. 990. 994. 1009. 1015. 1020. 1026. 1032. 1033. 
PER Q= 2.2 7.6 62.0 12.0 7.6 6.5 2.2 .1 
AREA- 6.1 11.9 49.4 18.1 12.3 12.4 6.4 .4 
VEL= 3.0 5.4 10.8 5.7 5.3 4.5 2.9 1.' 

DEPTH= 1.3 2.8 3.3 2.9 2.7 2.1 1.1 .. 



PACE 24 

SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLDB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VRDB XNL XNCH XNR UTN ELWIN SSTA 
SLOPE XLOBL XLCH XLOSR ITRIAL I D C  ICONT CORAR TOPUIO ENOST 

'SECNO 2.311 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWEO 

2.311 3.52 2263.52 2263.52 .OO 2264.77 1.25 4.75 .OO 2260.30 
857.0 14.9 808.0 34.1 5.3 87.5 16.2 58.2 21.1 2262.00 

.47 2.79 9.23 2.11 .070 .040 .070 .OOO 2260.00 979.68 
.014263 300. 310. 285. 0 5 0 .OO 53.60 1033.28 

FLOW DISTRIBUTION FOR SEWO= 2.31 CUSEL- 2263.52 

ST*= 980. 983. 1012. 1033. 
PER P= 1.7 94.3 4.0 
AREA= 5.3 87.5 16.2 

E L =  2.8 9.2 2.1 
DEPTH= 1.6 3.0 .8 

'SECNO 2.388 
7185 nlwrnur( SPECIFIC ENERGY 

'?O CRITICAL OEPTH ASSUMED 
2.388 3.31 2268.81 2268.81 .OO 2269.94 1.13 4.32 .01 2265.90 
857.0 49.5 652.8 154.7 13.6 68.4 40.8 59.0 21.5 2266.00 

.48 3.64 9.54 3.80 .070 .040 .070 .OOO 2265.50 978.86 
.014133 300. 307. 285. 0 11 0 .OO 59.21 1038.07 

FLCU DlSTRIBUTlMl FOR SECNO= 2.39 

STAS 979. 989. 1010. 1013. 1016. 1019. 1024. 1036. 1038. 
PER a= 5.8 76.2 4.6 3.8 3.0 3.4 3.3 .O 
AREA= 13.6 68.4 8.1 7.2 6.3 7.9 11.1 .3 

YEL= 3.6 9.5 4.9 4.5 4.1 3.7 2.6 .6 
DEPTH= 1.4 3.2 2.7 2.4 2.1 1.7 .9 .1 

'SECNO 2.466 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH OR00 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICON7 CORAR TOPUIO ENOST 

FLU4 DISTRIBUTION FOR SECNO= 2.47 

STAS 906. 910. 916. 921. 935. 954. 963. 966. 975. 990. 1006. 1012. 
PER P= .O .9 4.2 17.3 19.3 6.8 2.1 5.7 10.8 31.8 1.2 
AREA= .4 4.4 11.3 37.8 45.6 18.0 5.7 16.2 29.2 41.0 5.6 

ML= .4 1.7 3.2 3.9 3.6 3.2 3.1 3.0 3.2 6.6 1.8 
DEPTH= .l .8 2.0 2.7 2.4 2.0 1.9 1.8 1.9 2.6 .8 

3301 HV CHANGED llORE THAN HVINS 

7185 nlvlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
2.560 2.64 2281.64 2281.64 .OO 2282.59 .95 5.85 .18 2279.60 
857.0 59.7 591.7 205.6 15.4 65.7 49.6 62.3 23.2 2279.50 

.52 3.89 9.01 4.15 .070 .040 .OM .OOO 2279.00 979.72 
.018427 398. 496. 541. 0 15 0 .OO 71.02 1050.74 

.XI DlSTRIBUTlON FOR SECNO= 2.56 

STAS 980. 982. 985. 991. 1019. 1025. 1031. 1034. 1037. 1040. 1046. 1051. 
PER P= .I 1.3 5.6 69.0 7.0 6.3 2.7 2.6 2.5 2.6 .3 
AREA= .9 3.4 11.0 65.7 12.7 12.0 5.4 5.4 5.2 7.0 1.8 
VEL= 1.4 3.1 4.3 9.0 4.7 4.5 4.2 4.2 4.1 3.2 1.5 

DEPTH= .4 1.2 1.8 2.4 2.1 1.9 1.8 1.7 1.7 1.2 .4 

CCHV= .I00 CEHV= .300 
'SECNO 2.625 

2.625 3.20 2286.00 2285.63 .OO 2286.69 .69 4.07 .03 2283.40 
737.0 165.3 536.3 35.4 56.6 70.5 13.1 63.4 23.7 2283.50 

.54 2.92 7.61 2.70 .OM .035 .070 .OOO 2282.80 958.86 
.On7597 410. 3 5 .  310. 4 8 0 .OO 65.28 1024.14 

FLW DISTRIBUTION FOR SECNO= 2.63 CUSELs 2286.00 

ST&= 959. 971. 978. 982. 987. 990. 991. 1015. 1020. 1024. 
PER 4s 3.4 5.1 4.0 4.7 3.3 1.8 72.8 4.0 .8 
AREA= 11.7 13.6 9.6 10.6 7.2 3.8 70.5 9.7 3.4 

VEL= 2.1 2.8 3.1 3.3 3.4 3.4 7.6 3.0 1.8 
DEPTH= 1.0 1.9 2.2 2.4 2.5 2.5 3.0 2.1 .8 
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SECNO DEPTH CUSEL CRlUS W E L K  EG HV HL OLOSS L-BANK ELEV 

D RLOB QCH PROB ALoB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

S L W E  XLOBL XLCH XLDBR I T R I A L  IDC ICON1 tORAR T W U l D  ENOST 

F L W  DISTRIBUTION FOR SECNW 2.65 

STA' 970. 988. 993. 1015. 1023. 1033. 1040. 1050. 1060. 1068. 1075. 1080. 1090. 
PER P= 4.7 3.7 48.5 6.0 6.3 3.4 3.6 3.6 3.6 4.5 4.0 7.4 

AREA= 15.9 8.8 50.5 14.3 16.4 10.1 11.8 11.8 10.4 12.0 9.5 18.0 
VEL= 2.2 3.1 7.1 3.1 2.8 2.5 2.3 2.3 2.5 2.8 3.1 3.0 

DEPTH= .9 1.9 2.3 I .9 1.6 1.4 1.2 1.2 1.4 1.6 1.9 1.8 

STA= 1090. 1094. 
PER O= .7 

AREA= 3.0 
VEL= 1.6 

'IEPTH= .8 

*SECNO 2.720 
7185 nItiInun SPECIFIC ENERGY 

3720 CR1TICAL DEPTH ASSWED 

JUST UPSTREAM OF A TRIBUTARY UASH WHICH CONTRIBUTES 

APPROXIMATELY 169 CFS. 

2.720 2.29 2292.79 2292.79 .OO 2293.54 .74 4.08 .09 2292.00 
n 7 . 0  2.6 729.1 5.3 1.9 104.7 3.7 65.2 24.9 2292.00 

.56 1.39 6.96 1.40 .070 .035 .070 .OOO 2290.50 975.26 
.Dl5136 280. 344. 390. 0 11 0 .OO 82.23 1057.48 

FLOU DISTRIBUTION FOR SECNW 2.72 

STA= 975. 980. 1048. 1057. 
PER O= .4 98.9 .7 

AREA= 1.9 104.7 3.7 
VEL- 1.4 7.0 1.4 

DEPTH= .4 1.5 .4 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
a  LOB QCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 h A R  TOPUID ENDST 

FLW DISTRIBUTION FOR SECNO- 2.81 

STAS 890. 945. 970. 1022. 1029. 
PER a= 6.5 13.6 79.1 .8 
AREA= 32.1 36.6 92.8 P.l 
VEL= 1.5 2.7 6.3 1.5 

DEPTH= .6 1.5 1.8 .6 

*SECNO 2.901 
7185 MlNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
2.901 1.80 2305 .80 2305.80 .OO 2306.38 .59 6.68 .03 2306.00 
737.0 .O 468.9 268.1 .O 65.0 75.1 68.5 27.6 2304.60 

.61 .DO 7.21 3.57 .a00 .035 .070 .OOD 2304.00 977.55 
.021683 440. 470. 475. 0 12 0 .OO 116.81 1094.36 

FLOU DISTRIBUTION FOR SECNO= 2.90 

STA= 978. 1030. 1075. 1094. 
PER a= 63.6 31.3 5.1 
AREA= 65.0 60.6 14.5 

VEL= 7.2 3.8 2.6 
DEPTH= 1.2 1.3 .7 

*SECNO 2.981 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.981 3.09 2313.09 2313.09 .OO 2313.67 .58 6.71 .OO 2312.00 
737.0 7.5 449.0 280.5 4.9 59.4 114.6 70.0 28.9 2312.00 

.63 1.55 7.56 2.45 .070 .035 .070 .OOO 2310.00 974.66 
.012035 408. 420. 432. 0 14 0 .OO 147.78 1122.45 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLDSS L-BANK ELEV 
0 PLOB PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

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

FLW DlSTRlBUTlMl FOR SECNO= 2.98 CUSELs 2313.09 

STA= 975. 984. 1012. 1031. 1060. 1087. 1111. 1122. 
PER Q= 1.0 60.9 5.4 8.3 12.2 10.9 1.3 
AREA= 4.9 59.4 17.9 27.3 33.5 29.8 6.2 

VEL= 1.5 7.6 2.2 2.2 2.7 2.7 1.5 
DEPTH. .5 2.1 .9 .9 1.2 1.2 .5 

'SECNO 3.081 
7185 MINI)(UCI SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3.081 1.93 2319.93 2319.93 .OO 2320.37 .44 5.48 .O1 2319.30 
737.0 96.2 564.3 76.5 50.2 94.0 43.9 71.8 30.7 2319.10 

.65 1.92 6.01 1.75 .070 .035 .070 .a00 2318.00 899.36 
.013520 412. 430. 435. 0 10 0 .OO 228.58 1127.93 

FLW DISTRIBUTION FOR SECNO= 3.08 CUSEL= 2319.93 

= 899. 915. 932. 950. 975. 1045. 1098. 1128. 
ZER Q: 1.2 3.4 3.6 4.9 76.6 9.3 1.1 
AREA= 6.5 12.4 13.1 18.2 94.0 35.9 7.9 
VEL= 1.4 2.0 2.0 2.0 6.0 1.9 1.0 

DEPTH= .4 .7 .7 .7 1.3 .7 .3  

'SECNO 3.136 

3265 DIVIDED FLW 

FLW DISTRIBUTION FOR SECN* 3.14 

9TA= 862. 890. 952. 988. 1010. 1053. 1115. 1142. 1169. 

PER 0s 1.1 4.8 12.2 37.0 11.4 3.8 22.7 7.1 
AREAS 8.4 28.2 39.8 41.9 40.8 13.6 51.4 25.4 

VEL; 1 .O 1.3 2.3 6.5 2.0 2.0 3.3 2.0 
DEPTH; .3 .5 1.1 1.9 1.0 .2 1 .9 1 .O 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
0 QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT tORAR TOPUID ENDST 

*SECNO 3.163 
7185 M I W I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

EXISTING 18" CORRUGATED METAL PlPE UlTH NEGLIGIBLE CAPACITY, 
HENCE, THE PlPE IN NOT MODELLED UlTH SPECIAL CULVERT RWTINE. 

3.163 1.29 2327.49 2327.49 .OO 2327.93 .44 2.50 .04 2326.40 
737.0 39.0 483.8 214.3 21 .8 76.5 83.0 71.4 33.7 2326.30 

.69 1.78 6.32 2.58 ,070 .035 .070 .WO 2326.20 882.92 
.017090 195. 195. 195. 0 14 0 .OO 250.06 1132.97 

FLW DISTRIBUTION FOR SECNO= 3.16 

STA= 883. 934. 967. 1030. 1075. 1133. 
PER P= .1 5.2 65.6 21.1 8.0 
AREA= 2.3 19.5 76.5 51.4 31.6 

E L =  -4 2.0 6.3 3.0 1.9 
DEPTH= .O .6 1.2 1.1 .5 

'CNO 3.197 
3.197 1.93 2329.93 2329.80 .OO 2330.37 .41 2.44 .OO 2328.00 
737.0 193.4 401.1 142.5 88.8 58.0 65.1 75.3 34.6 2326.00 

.70 2.18 6.92 2.18 .070 -035 .070 .OOO 2328.00 888.15 
.011012 180. 180. 180. 4 11 0 .OO 189.52 1077.68 

FLW DISTRIBUTION FOR SECNO= 3.20 

STA= 888. 980. 1010. 1078. 
PER Q= 26.2 54.4 19.3 
AREA= 88.8 58.0 65.4 
E L =  2.2 6.9 2.2 

DEPTH= 1 .O 1.9 1 .O 



FLMOUAY DETERMINATION 
T2 
T3 MASH AE: SUNNY COVE UASH-ABOVE THE DAM 

J1 LCHECK INQ NINV I O I R  STRT METRIC HVlNS Q USEL FQ 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBU CHNIM ITRACE 

PACE 3 0  



PACE 31 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB PCH PROB ALOB ACH AROB V M  TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLWL XLCH XLMR ITRIAL IDC ICONT CORAR TOPUIO ENDST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHV= .I00 EHV= .300 
'SECNO .&57 

3470 ENCROACMENT STATIONS= 907.0 1065.0 TYPE- 1 TARGET= 158.000 
THE STATIONING FOR UASH AE-SUNNY COVE WSH I S  BASED ON MILES 
ABOVE THE CONFLUENCE UlTH UASH AD-SUNSET UASH. THE CONFLUENCE 
OF WASH AD-SUBSET AND uAsn AE-SUNNY COVE 1s LOCATED WTH~EST 

OF THE INTERSECTION OF LINCOLN STREET AND CENTER STREET. 
THE TOP OF THE DAM 1s AT STATION 0.59W1-. AND HAS A LOU- 
POINT ELEVATION OF 2180.2. THE EMERGENCY SPILLUAY ELEVATION 
IS APPROXlllATELY 2178.W/-. 
THlS HEC-2 ANALYSIS IS FOR THE PORTION OF MASH AE-SUNNY COVE 
UASH THAT I S  UPSTREAM OF THE RECENTLY CMPLETEO F L O  CONTROL 
D M  LOCATED APPROXIHATELY 850 FEET UEST OF KELLIS ROAD AND 
APPROXIMATELY ONE HALF OF A MILE SOUTH OF U.S. HUY 60. 
THE STUDY BEGINS AT CROSS SECTION 0.667, UHICH IS APPROXIMATELY 
410 FEET UPSTREAM OF THE DAM. 
THlS ANALYSIS UAS STARTED USING THE 100-YEAR UATER SURFACE 
ELNATION (2155.0) OF THE PONDING AREA AT THE F L O  CONTROL DAM. 
THE 100-YEAR PEAK DISCHARGE THAT IMPACTS THE DAM I S  1232 CFS. 

.&57 22.00 2155.00 2136.01 2155.00 2155.01 .O1 .OO .OO 2133.50 
1232.0 336.4 700.3 195.3 965.5 804.6 577.7 .O .O 2133.50 

.OO .35 .87 .34 .060 .030 .060 .OOO 2133.00 907.00 
.000005 0. 0. 0. 0 16 0 .OO 157.50 1064.50 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTAQLE RANGE, KRATIO = .37 

3470 ENCROACHMERT STATIONS= 951.0 1078.0 TYPE= 1 TARGETS 127.000 
.726 15.99 2154.99 2143.68 2154.99 2155.02 .03 .OO .O1 2140.50 

1180.0 230.4 b48.3 301.3 360.8 370.7 460.3 12.7 1.0 2140.70 
.07 .64 1.75 .65 ,060 .030 .060 .OOO 2139.00 951.01 

.000033 240. 315. 402. 1 21 0 .OO 126.62 1077.63 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

0 OLD8 QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOEL XLCH XLOBR I T R I A L  IDC  I W N T  CDRAR T W U l O  ENDST 

"SECNO .795 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .32 

3470 ENCROACHMENT STATIONS- 967.0 1068.0 TYPE= 1 TARGET= 101.000 
.795 7.57 2154.97 2150.27 2154.97 2155.06 .D9 .03 .02 2147.90 

1087.0 91.8 596.5 398.7 74.1 191.6 299.3 19.8 1.9 2147.60 
.ll 1.24 3.11 1.33 ,060 .030 .060 .OOO 2147.40 967.03 

.000276 332. 365. 360. 2 25 0 .OO 100.31 1067.34 

'SECNO .S8  

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -21 

+70 ENCROACHMENT STATIONS' 947.0 1012.0 TYPE= 1 TARGET= 65.000 
.848 3.11 2154.61 2154.30 2154.61 2155.51 .90 .20 .24 2152.00 

1087.0 41.6 1011.3 34.1 15.1 128.6 13.2 22.0 2.4 2152.00 
.12 2.75 7.87 2.59 .060 .030 .060 ,000 2151.50 947.41 

.006235 320. 279. 230. 3 18 0 .OO 63.60 1011.01 

*SECNO .892 
7185 MlNIMUW SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS' 970.0 1030.0 TYPE= 1 TARGET= 60.000 
D I P  CROSSING AT SURFACED ROAO 

.892 3.15 2158.15 2158.15 2158.14 2159.42 1.27 1.69 .ll 2155.50 
1087.0 41.7 930.3 115.0 11.2 96.1 33.1 22.8 2.8 2155.50 

.13 3.72 9.68 3.48 .060 .030 .060 .OOO 2155.00 970.39 
. O O W  170. 231. 270. 0 5 0 .00 58.S 1029.23 

*ECHO .939 
7185 MlNlWUPl SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
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SEEN0 DEPTH CUSEL CRlUS USELK EG HV HL JLOSS L-BANK ELEV 

P PLOB PCH PRO0 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB vcn VROB XNL XNCH XNR UTN ELWIN SSTA 

SLOPE XLDBL XLCH XLDBR ITRIAL IDC ICONT CORAR TDPUID ENDST 

3470 ENCROACHMENT STATIDUS= 976.0 1059.0 TYPE= 1 TARGETS 83.000 
.939 2.64 2162.14 2162.14 2162.14 2163.18 1.04 2.55 .02 2159.70 

1087.0 142.6 579.9 364.5 30.9 55.9 80.7 23.7 3.2 2159.70 
.14 4.62 10.38 4.52 .060 .030 .060 .OOO 2159.50 976.80 

.012672 250. 218. 236. 0 15 0 .OO 81.65 1058.45 

*SECND 1.041 
7185 MrN lnUn  SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 969.0 1044.0 TYPE= 1 TARGET; 75.000 
D1P CROSSING AT D IRT  ROAD 

1 .041 2.92 2170.42 2170.42 2170.42 2171.53 1.11 6.48 .02 2163.10 
1087.0 114.6 539.8 432.6 31.6 49.3 82.8 25.6 4.1 2167.60 

.I6 3.63 10.94 5.22 ,060 .030 .060 .OOO 2167.50 969.91 
.012479 670. 540. 430. 0 8 0 .OO 74.04 1043.95 

IV= ,300 CEHV= .500 
*SECNO 1.129 
7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1071.0 TYPE= 1 TARGET= 87.000 
1.129 4.96 2177.96 2177.96 2177.96 2179.16 1.20 4.75 .04 2174.00 

1053.0 50.0 768.7 234.3 15.5 75.8 81.4 27.5 5.0 2176.00 
.17 3.24 10.14 2 . B  ,070 .035 .070 .OOO 2173.00 984.16 

.OD7853 430. 464. 538. 0 14 D .OO 86.20 1070.37 

CCHV= .300 CEHV= .SO0 
*SECND 1.166 
7185 nlwrrmn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 985.0 1094.0 TYPE= 1 TARGET= 109.000 
OOUNSTREAM CROSS SECTION OF 3-BARREL, 48" CORRUGATED METAL 

P IPE  U I T H  HEADUALLS, CULVERT CROSSING AT MARIPOSA DRIVE 

UPSTREAM CROSS SECTION OF CULVERT CROSSING AT WRIPOSA DRIVE 

1.166 4.14 2181.84 2181.84 2181.83 2182.87 1.03 1.08 .05 2177.70 
1053.0 22.4 709.2 321.4 10.1 72.6 135.8 28.4 5.4 2179.30 

.18 2.22 9.77 2.37 .060 .024 .060 .OOO 2177.70 985.13 
.004386 184. 193. 178. 0 15 0 .OO 108.38 1093.51 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

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

TIME VLW VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .024 .12 2.90 . 00 4.00 .OD 102.00 2 1 2179.32 2178.13 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 1 - HEADUALL 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
51313, EGlC= 2211.63..MAY BE TW LARGE I F  INLET CONTROLS. 
5135, ECOC= 2204.34 ..MAY BE TW LARGE I F  CUTLET CONTROLS. 
*SECNO 1.185 

SPECIAL CULVERT INLET CONTROL + UEIR FLW, EG = 2187.13 

3301 HV CHANCED MORE THAN HVlNS 

'02 UARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.89 

SPECIAL CULVERT 

EGlC EGOC H4 QUElR PCULV VCH ACULV ELTRD UEIRLN 
2211.63 2204.34 4.26 615. 436. 3.290 37.7 2185.00 173. 

3470 ENCROACHMENT STATIONS= 898.0 1108.0 TYPE= 1 TARGET= 210.000 
1.185 7.85 2187.04 .OO 2187.05 2187.13 .09 4.26 .OO 2179.26 

1053.0 143.1 493.8 416.1 226.5 150.1 428.5 29.6 5.8 2179.19 
.20 .63 3.29 .97 .D6O -024 . 060 .OW 2179.19 898.48 

.000183 102. 102. 102. 2 0 0 .OO 209.47 1107.95 

CCHV= .100CEHV= .300 
'SECNO 1.231 

3302 YARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RANGE, KUATIO = .-. 

*SECNO 1.328 
7185 MlNiWU SPECIFIC ENERGY 
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SEEN0 DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT ~ A R  TOPUlO ENDST 

3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS= 862.0 1021.0 TYPE= 1 TARGET. 159.000 
1.328 1.49 2190.49 2190.49 2190.49 2191.09 .60 2.16 .12 2189.00 

1023.0 757.5 241.7 23.8 154.5 25.9 7.3 36.1 8.3 2189.50 
.24 4.90 9.32 3.27 .065 .035 .065 .OOO 2189.00 W.64 

.031820 400. 508. 568. 0 14 0 .OO 157.41 1020.05 

3302 WRNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.77 

3470 ENCROACHMENT STATIONS= 987.0 1150.0 TYPE= 1 TARGET= 163.000 
1.385 2.44 2195.44 2195.12 2195.44 2195.89 .45 4.78 .O1 2193.70 

1023.0 17.9 592.9 412.2 7.0 89.4 142.7 37.6 9.4 2193.00 
.25 2.54 6.63 2.89 .070 .a40 .070 .OD0 2193.00 987.43 

.010106 243. 302. 347. 5 11 0 .OO 162.42 1149.85 

'SECNO 1.470 

3470 ENCROACHMENT STATIONS= 947.0 1129.0 TYPE= 1 TARGET- 182.000 
1.470 3.39 2198.89 2198.01 2198.89 2199.06 .17 3.14 .03 2197.60 

1023.0 71.2 95.0 856.7 37.5 23.9 257.8 39.8 10.8 2197.50 
.29 1.90 3.98 3.32 .070 .O4O .070 .OOO 2195.50 947.83 

.007571 562. 470. 288. 6 8 0 .OO 180.55 1128.38 

3301 HV CHANGED MORE THAN HVINS 

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

3470 ENCROACHMENT STATIONS= 856.0 1020.0 TYPE= 1 TARGET= 164.000 
1.551 2.76 22W.26 2204.26 2204.26 2204.94 .68 3.84 .15 2202.00 

1023.0 466.9 543.3 12.8 164.1 62.5 4.9 42.4 12.4 2202.00 
.30 2.85 6.69 2.64 .070 .035 .070 .OOO 2201.50 856.73 

.011706 398. 626. 412. 0 15 0 .OO 162.48 1019.22 
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SECNO DEPTH CUSEL CRlYS USELK EG HV HL OLOSS L-BANK ELEV 
Q PLOB PCn PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT C ~ R A R  TOPUlD ENDST 

*SECNO 1.621 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 937.0 1081.0 TYPE= 1 TARGET- 144.000 
1.621 2.25 2209.25 2209.25 2209.25 2209.98 .73 4.49 .02 2207.30 

1023.0 134.4 635.6 253.0 49.6 76.0 74.7 14.1 13.6 2207.20 
.32 2.71 8.37 3.39 ,070 .035 .070 .OOO 2207.00 937.57 

,013570 300. 373. 412. 0 15 0 .OO 142.55 1080.13 

'SECNO 1.689 

3470 ENCROACHMENT STATIONS= 979.0 1086.0 TYPE= 1 TARGET= 107.000 
1.689 2.83 2213.83 2213.76 2213.86 2214.66 .82 4.65 .03 2211.50 

1023.0 71.5 629.2 322.3 20.9 71 .O 94.4 45.7 14.6 2211.50 
.33 3.42 8.87 3.41 ,070 .035 .070 .OOO 2211.00 979.27 

.a12338 354. 359. 362. 3 11 0 .OO 106.52 1085.79 

3470 ENCROACHMENT STATINS= 974.0 1117.0 TYPE= 1 TARGET= 143.000 
1.803 1.71 2223.21 2223.04 2223.21 2223.74 ' .53 9.06 .03 2221.70 

1023.0 63.5 380.6 578.8 19.6 46.6 147.9 48.5 16.4 2221.50 
.37 3.24 8.17 3.91 .070 .035 .070 .OOO 2221.50 974.31 

.018425 618. 601. 612. 4 11 0 .OO 142.59 1116.90 

'SECNO 1.848 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 968.0 1105.0 TYPE= 1 TARGET. 137.000 
DIP CROSSING AT OCOTILLA DRIVE (DIRT ROAD) 

1.848 2.99 2227.49 2227.49 2227.49 2228.29 .80 3.35 .08 2225.30 
1023.0 61.2 641.1 320.7 24.5 73.1 102.1 49.6 17.1 2224.90 

.U1 2.50 8.77 3.14 .070 .035 .070 .OOO 2224.50 968.23 
.011081 232. 239. 239. 0 14 0 .OO 136.04 1104.28 

'SECNO 1.898 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

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

SLWE XLOBL XLCH XLWR ITRIAL IDC ICONT CDRAR TOPUlD ENOST 

3470 ENCROACHMENT STATIONS= 938.0 1034.0 TYPE- 1 TIRGET= 96.000 
1.898 3.15 2230.65 2230.49 2230.65 2231.41 .76 3.12 .OO 2278.00 
982.0 377.0 399.0 206.0 99.6 40.1 50.5 50.8 17.8 2227.80 

.39 3.78 9.94 4.08 .070 .035 ,070 .OOO 2227.50 938.97 
.012639 267. 264. 262. 2 5 0 .OO 94.64 1033.60 

*SECIIO 1.935 
7185 nlNIPIUn SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSLMEO 

3470 ENCROACHMENT STATIOUS= 939.0 1026.0 TYPES 1 TARGET- 87.000 
1.935 3.51 2234.01 2234.01 2234.01 2235.04 1.03 2.23 .08 2231.00 
982.0 272.8 617.0 92.2 78.8 62.3 26.5 51.6 18.2 2250.80 

.39 3.46 9.91 3.47 .070 .035 .070 .OQO 2230.50 939.38 
.010835 184. 193. 198. 0 8 0 .OO 86.26 1025.64 

'CNO 1 .998 

3470 ENCROACHMENT STATIONS= 974.0 1065.0 TYPE= 1 TARGET- 91 .OOO 
1 .998 4.02 2237.02 2236.36 2237.02 2237.56 .54 2.47 .05 2233.70 
920.0 84.1 530.5 305.4 34.0 71.6 109.9 53.0 18.9 2233.60 

.41 2.47 7.41 2.78 .070 .035 .070 .OOO 2233.00 974.27 
.005319 290. 335. 358. 2 11 0 .OO 90.32 1064.58 

3301 HV CHANGED MORE THAN HVlNS 

7185 nlulnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIOWS= 978.0 1043.0 TYPE= 1 TARGET. 65.000 
2.093 2.73 2240.73 2210.73 2240.73 2241.78 1.04 3.69 .15 2238.50 
857.0 33.5 721.9 101.6 11.6 81.7 33.0 54.9 19.7 2238.50 

.43 2.88 8.83 3.08 .070 . D35 .070 .OOO 2238.00 978.64 
.011821 575. 498. 445. 0 14 0 .OO 63.65 1042.29 
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SECNO DEPTH CUSEL CRlUS USELK EC HV HL OLOSS L-BANK ELEV 
0 OLOB OCH PRO0 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELHlN SSTA 
SLOPE XLDBL XLCH XLORR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 2.182 
7185 MINlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 976.0 1017.0 TYPE= 1 TARGET= 41 .OOO 

2.182 3.40 2248.90 2248.90 2248.90 2250.31 1.41 5.71 .ll 2245.90 
857.0 77.9 740.5 38.6 19.3 73.1 11.5 56.2 20.3 2246.00 

.44 4.04 10.13 3.35 .070 .035 .070 .000 2245.50 976.92 
.012218 478. 473. 495. 0 11 0 .OD 40.01 1016.93 

CCHVs .I00 CEHV= .300 
*SECNO 2.271 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

*SECNO 2.311 
7185 aIwlnm SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASWED 

3470 ENCROACHNEWT STATICUS= 979.0 1034.0 TYPE= 1 TARGET= 55 .OD0 
2.311 3.59 2263.59 2263.59 2263.52 2264.77 1.19 4.54 .O1 2260.30 
857.0 15.1 805.0 36.8 5.6 89.4 17.6 58.2 21.1 2262.00 

.47 2.72 9.00 2.10 .070 .040 .070 .000 2260.00 979.61 
.013185 300. 310. 285. 0 5 0 .OO 54.39 1034.00 

'SECNO 2.388 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

34'10 ENCROACHMENT STATIWS= 978.0 1039.0 TYPE= 1 TARGET= 61 .OOO 

2.388 3.32 2268.82 2268.82 2268.81 2269.94 1.13 4.15 .O1 2265.90 
857.0 49.5 652.6 154.8 13.6 68.5 40.8 59.0 21.5 226h.00 

.48 3.63 9.53 3.79 .070 .040 .070 .OOO 2265.50 978.85 
.Q14099 300. 307. 285. 0 11 0 .OD 59.23 1038.09 
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1 SECNO DEPTH N S E L  CRIUS YSELY EG HV HL OLOSS L-BANK ELEV 

Q PLOB PCH QROB ALOE ACii AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICON1 CORAR TOPUlO ENDST 

'SECNO 2.466 

3301 HV CHANGED l l M I E  THAN NVlNS 

3470 ENCROACHMENT STATIMIS= 906.0 1013.0 TYPE= 1 TARGET= 107.000 
2.466 3.19 2274.19 2273.52 2274.20 2274.53 .34 4.51 .08 2272.00 
857.0 574.5 272.5 10.0 168.4 41 .O 5.6 60.5 22.3 2272.50 

.50 3.41 6.64 1.78 .070 .040 .070 .OOO 2271.00 906.14 
.a09137 392. 413. 382. 3 19 0 .OO 106.28 1012.42 

'SECNO 2.560 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

'0 ENCROACHMENT STATIMIS= 979.0 1051.0 TYPE= 1 TARGET= 72.000 
2.560 2.64 2281.64 2281.64 2281.64 2282.59 .95 5.85 .18 2279.60 
857.0 59.8 591.6 205.7 15.4 65.8 49.6 62.3 23.2 2279.50 

.52 3.88 8.99 4.14 .070 .040 .070 .OOO 2279.00 979.71 
.018350 398. 496. 5H.  0 15 0 .OO 71.05 1050.76 

CCHV= .100CEHV= .300 
"SECNO 2.625 

3470 ENCROACHMENT STATIONS- 958.0 1025.0 TYPE= 1 TARGET= 67.000 
2.625 3.19 2285.99 2285.62 2286.00 2286.69 .69 4.07 .03 2283.40 
737.0 165.3 536.4 35.3 56.5 70.4 13.1 63.4 23.8 2283.50 

.54 2.93 7.62 2.70 .070 .035 .070 .OD0 2282.80 958.88 
.007621 410. 345. 310. 4 8 0 .OO 65.25 1024.13 

3470 ENCROACHMENT STATIONS= 970.0 1094.0 TYPE= 1 TARGET= 124.000 
2.655 2.55 2287.55 2287.29 2287.55 2287.99 .43 1.27 .03 2285.50 
737.0 61.6 357.4 318.0 24.7 50.5 117.2 64.0 24.1 2285.50 

.55 2.50 7.08 2.71 .070 .035 .070 .OOO 2285.00 970.07 
.009195 115. 156. 168. 2 19 0 .OO 123.81 1093.88 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB OCH PROB ALOE ACH ARCB VOL TVA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TOPUIO ENDST 

'SECNO 2.720 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCRMCHMENT STATIONS= 975.0 1058.0 TYPE= 1 TARGETS 83.000 
JUST UPSTREW OF A TRIBUTARY WASH UHlCH CONTRIBUTES 
APPROXIMATELY 169 CFS. 

2.720 2.30 2292.80 2292.80 2292.79 2293.53 .74 4.06 .09 2292.00 
737.0 2.6 729.0 5.3 1.9 105.2 3.8 65.2 24.9 2292.00 

.56 1.39 6.93 1.40 .070 .035 .070 .OOO 2290.50 975.22 
.014926 280. 344. 390. 0 11 0 .OO 82.34 1057.56 

'SECNO 2.813 

3470 ENCRMCHNENT STATIONS= 889.0 1029.0 TYPE= 1 TARGET= 140.000 
2.813 2.06 2299.16 2299.01 22W.16 2299.66 .50 6.10 .02 2297.40 
737.0 147.8 583.3 5.9 68.2 92.6 4.0 66.9 26.2 2298.00 

.58 2.17 6.30 1.48 .070 .035 .070 .OOO 2297.10 890.03 
.010211 580. 490. 420. 4 12 0 .M) 138.91 1028.94 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

3470 ENCROACHMENT STATIONS= 977.0 1095.0 TYPE= 1 TARGET= 118.000 

2.901 1.80 2305.80 2305.78 2305.80 2306.38 .58 6.70 .02 100000.00 
737.0 .O 468.9 268.1 .O 65.2 75.3 68.5 27.6 2304.60 

.61 .OO 7.19 3.56 .On0 .035 .070 .OOO 2304.00 977.51 
,021501 440. 470. 475. 2 15 0 .OO 116.90 1094.41 

*SECNO 2.981 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIIEO 

3470 ENCROACHMENT STATIONS= 974.0 1123.0 TYPE= 1 TARGET= 149.000 
2.981 3.09 2313.W 2313.09 2313.09 2313.67 .57 6.67 .OO 2312.00 
737.0 7.6 448.6 280.8 4.9 59.4 114.9 70.0 28.9 2312.00 

.63 1.54 7.55 2.44 .070 .035 .070 .OOO 2310.00 974.64 
.011971 408. 420. 432. 0 14 0 .OO 147.83 1122.47 
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SEOIO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
4 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROS XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TDPUlD ENDST 

'SECNO 3.081 
7185 MINIMUM SPEC1 FlC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIDUS= 8W.0 1128.0 TYPE; 1 TARGET= 229.000 
3.081 1.94 2319.94 2319.94 2319.93 2320.37 .43 5.41 .O1 2319.30 
737.0 96.7 563.1 77.2 50.7 94.5 44.4 71.9 30.7 2319.10 

.65 1.91 5.96 1.74 .070 .035 .070 .OOO 2318.00 899.23 
.013237 412. 430. 435. 0 14 0 .OO 228.77 1128.00 

3265 DIVIDED FLW 

'SECNO 3.163 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 882.0 1133.0 TYPE= 1 TARGET= 251 .OOO 
EXISTING 18" CORRUGATED METAL PlPE UITH NEGLIGIBLE CAPACITY, 
HENCE, TWE PlPE IN NOT MMELLED UITH SPECIAL CULVERT RWTINE. 

3.163 1.31 2327.51 2327.51 2327.49 2327.93 .43 2.47 .04 2326.40 
m . 0  40.0 482.0 215.0 23.0 77.4 -84.4 74.5 33.7 2326.30 

.69 1.74 6.22 2.55 .070 .035 .070 .OOO 2326.20 882.00 
.016319 195. 195. 195. 0 14 0 .OO 251.00 1133.00 

"SECNO 3.197 
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THIS RUN EXECUTED 02JUL92 08:40:13 
t**.*Ht.************."...~.****t"t.. 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; nay 1991 
*.t*.*.*t******Wt**."*"..t*.***.t 

NOTE- ASTERISK C * )  AT LEFT OF CROSS-SECTION NUMBER INDiCATES HESSACE IN S W R Y  OF ERRORS LIST 

UASH AE: SUNNY COVE UASH 

SUMMARY PRINTWT TABLE 150 

XLCH ELTRO ELLC 

.00 

.oo 

.oo 

.oo 

.on 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

. 00 

.oo 

. 00 

CUSEL 

2155.00 
2155.00 

2154.99 
2154.99 

2154.97 
2154.97 

2154.61 
2154.61 

2158.14 
2158.15 

2162.14 
2162.14 

2170.42 
2170.42 

VCH AREA .OlK 
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SECNO XLCH ELTRD ELLC CUSEL vcn AREA 
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SECNO XLCH ELTRO ELLC ELHIN P CUSEL CRlUS EG lO*KS VCH AREA .01K 



PACE 45 

i H  AE: SUNNY COVE MASH 

D l F U S P  D l N S X  OIFKYS XLCH SECNO P CYSEL 
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CUSEL OlFUSP OlFUSX DIFKUS XLCH 
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P CUSEL DlFYSP DIfYSX DIFKWS XLCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 

YARNING SECNOz .R6 PROFILE- 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

YARNING SECNO= .726 PROFILE; 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING SECNO= 

YARNING SECNO; 

YARNING SECNO= 

YARNING SECNO. 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECN- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO= 

.795 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

.795 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

.848 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.848 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

.892 PROFILE* 1 CRITICAL DEPTH ASSUMED 

.892 PROFILES 1 MINIMUM SPECIFIC ENERGY 

.a92 PROFILE; 2 CRITICAL DEPTH ASSUMED 

.892 PROFILE= 2 UlN lUUM SPEClF lC ENERGY 

.939 PROFILE; 1 CRITICAL DEPTH ASSWED 

.939 PROFILES 1 M l N I M W  SPECIFIC ENERGY 

.939 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.939 PROFILE= 2 n l N I n u n  SPECIFIC ENERGY 

CAUTION SECND= 1.041 PROFILE. 1 CRITICAL DEPTH ASSWED 

UTlON SECNO= 1.041 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

.*UTION SECNO;: 1.041 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.041 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.129 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.129 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.129 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 1.129 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNOs 1.166 PROFILE; 1 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 1.166 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 1.166 PROFILE- 2 CRITICAL DEPTH ASSUMED 

CAUTION SECND- 1.166 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

UARNING SECNO= 1.185 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

YARNING SECNO= 1.185 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

YARNING SECNO= 1.231 PROFILE. 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

UARNING SECNO= 1.231 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO;: 1.328 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNOr 1.328 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.328 PROFILE. 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.328 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

'IRNING SECNO= 1.385 PROFILE= 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

2NING SECNO- 1.385 PROFILE= 2 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 

CAUTI ON SECNOr 1.551 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.551 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION EECNOs 1.551 PROFILE= 2 CRITICAL DEPTH ASSUMED 
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1.551 PROFILES 2  MINI^ SPECIFIC ENERGY 

1.621 PROFILE. 

1.621 PROFILEI 

1.621 PROFILE- 

1.621 PROFILE- 

1 CRITICAL DEPTH ASSLMED 

1 MINIWJM SPECIFIC ENERGY 

2 CRITICAL OEPTH ASSUIEO 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 

CAUTION SECND;. 

CAUTION SECNO= 

CAUT ION SECNO= 

CAUTION SECNO= 

CAUTION SECNOX 

CAUTION SECNO= 

CAUTION SECNO= 

1.848 PROFILE= 

1.848 PROFILE- 

1 .&48 PROFILE. 

1.848 PROFILE= 

1 CRITICAL DEPTH ASSUMEO 

1 MINIMIJM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSUMED 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECWO= 

CAUTION SECNW 

CAUTION SECNO' 

CAUTION SECNO- 

1.935 PROFILE- 

1.935 PROFILE. 

1.935 PROFILE. 

1.935 PROFILE= 

1 CRITICAL OEPTH ASSUMED 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSLMED 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNOZ 

CAUTION SECNO= 

CAUTION SECNO; 

CAUTION SECNO- 

2.093 PROF1 LE= 

2.093 PROFILE= 

2.093 PROFILE= 

2.093 PROFILE. 

1 CRITICAL DEPTH ASSUMED 

i MrNlnun  SPECIFIC ENERGY 

2 CRITICAL OEPTH ASSUMED 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNOr 

CAUTION SECNOS 

CAUTION SECNOs 

'JTION SECNO; 

2.182 PROFILE' 

2.182 PROFILE= 

2.182 PROFILE. 

2.182 PROFILE- 

1 CRITICAL OEPTH ASSUMED 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSWEO 

2 MINIWM SPECIFIC ENERGY 

CAUTION SECNO; 

CAUTION SECNOS 

CAUTION SECNOr 

CAUTION SECNO; 

2.271 PROFILE- 

2.271 PROFILE= 

2.271 PROFILE= 

2.271 PROFILE. 

1 CRITICAL DEPTH ASSUCIEO 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSUMED 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 

CAUTION SECNO; 

CAUTION SECNCs 

CAUTION SECNOs 

2.311 PROFILE= 

2.311 PROFILE= 

2.311 PROFILE= 

2.311 PROFILE- 

1 CRITICAL OEPTH ASSUMED 

1 MlNrnun  SPECIFIC ENERGY 

2 CRITICAL DEPTH A S W D  

2 MlNlMUU SPECIFIC ENERGY 

CAUTION SECNO;: 

CAUTION SECNOz 

CAUTION SECNO;. 

CAUTION SECNO= 

1 CRITICAL DEPTH ASSUMED 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSLMEO 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SEENO= 

CAUTION SECNO- 

1 CRITICAL OEPTH ASWWEO 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSUMED 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 

CWTION SECNO= 

CAUTION SECNO= 

"WTION SECNO: 

1 CRITICAL DEPTH ASSUMED 

1 MlHlHUn SPECIFIC ENERGY 

2 CRITICAL OEPTH ASWWED 

2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

2.901 PROFILE= 

2.901 PROFILE: 

1 CRITICAL OEPTH ASSUUED 

1 n l N l M u n  SPECIFIC ENERGY 



INING SECNO= 2.901 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 2.981 PROFILE= 1 CRITICAL DEPTH ASSWED 

CAUTION SECNO= 2.981 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO' 2.981 PROFILE. 2 CRITICAL DEPTH ASSLHED 

CAUTION SECNO= 2.981 PROFILE= 2 MINIMW SPECIFIC ENERGY 

CAUTION SECNO= 3.081 PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECNW 3.081 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTIW SECNO= 3.081 PROFILE. 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNDs 3.081 PROFILE= 2 M l N I W  SPECIFIC ENERGY 

CAUTION SECNO= 3.163 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECW= 3.163 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO' 3.163 PROFILE. 2 CRITICAL DEPTH ASSWED 
CAUTION SECUO= 3.163 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

PAGE 50 



PAGE 5 1  

FLOOOUAY DATA, WASH AE: SUNNY COVE MASH 

PROFILE NO. 2 

- - - - - - - FLOWUAY -------  WATER SURFACE ELEVATION 

S T A T l M l  U l D T H  SECTION MEAN WITH UITHOUT DIFFERENCE 
AREA VELOCITY FLOWWAY FLWDWAY 



<<<<<< Cross Section: 
Q1= 1232 WSl= 2155 
Q2= 1232 WS2= 2155 

.667: (FN = WASHAE.0) 



<<<<<< Cross Section: 
Q1= 1180 WS1= 2154.99 
Q2= 1180 WS2= 2154.99 

.726: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 1087 WS1= 2154.97 
Q2= 1087 WS2= 2154.97 

S T A T I O N  

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

I I 
I I 



<<<<<< Cross Section: 
Q1= 1087 WS1= 2154.61 
Q2= 1087 WS2= 2154.61 

.848: (FN = W A S H A E . ~ )  

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 1087 WS1= 2158.14 
Q2= 1087 WS2= 2158.15 

892: (FN = WASHAE.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 1087 WS1= 2162.14 
Q2= 1087 WS2= 2162.14 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 1.041 : (FN = WASHAE.0) 

Manning-n's: n-lob = .06 n-ch = .03 n-rob = .06 

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

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

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

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
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895 995 1095 1195 1291 

S T A T I O N  



<<<<<< Cross Section: 

S T A T I O N  



<<<<<< Cross Sect ion: 
Q1= 1053 WS1= 2181.83 
Q2= 1053 WS2= 2181.84 

1.166: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 1053 WS1= 2187.05 
Q2= 1053 WS2= 2187.04 

1.185: (FN = WASHAE.0) 
- - -  
- - - 

Manning-n's: n-lob = .06 n-ch = .024 n-rob = n6 
I I I I 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 1053 WS1= 2187.08 
Q2= 1053 WS2= 2187,08 

1.231: (FN = WASHAE.0) 



<<<<<< Cross Section: 1.328: (FN = WASHAE.0) 



<<<<<< Cross Section: 1.385: (FN = WASHAE.0) 



<<<<<< Cross Section: 
Q1= 1023 WS1= 2198.89 
Q2= 1023 WS2= 2198.89 

h4anning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

I I : 
. I I : 
. I I : 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  I .  
. I ' 1 ;  I : 
. I I .  

. '  I ] ; I : . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  I -  

865 965 1065 11 65 126 

S T A T I O N  



<<<<<< Cross Section: 
Q l =  1023 WSl= 2204.26 
Q2= 1023 WS2= 2204.26 

1.551: (FN = WASHAE.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

- - - - - - - - - -  

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

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

77 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 1023 WS1= 2209.25 
Q2= 1023 WS2= 2209.25 

1.621: (FN = W A S H A E . ~ )  

S T A T I O N  



<<<<<< Cross Section: 
Ql= 1023 WS1= 2213.84 
Q2= 1023 WS2= 2213.83 

1.689: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Sect ion: 
Q1= 1023 WSl= 2223.21 
Q2= 1023 WS2= 2223.21 

1.803: (FN = W A S H A E . ~ )  

S T A T I O N  



<<<<<< Cross Section: 1.848: (FN = WASHAE.0) 



<<<<<< Cross Section: 
Q1= 982 WS1= 2230.65 
Q2= 982 WS2= 2230.65 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

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

- 

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

. . .  

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

5 91 5 101 5 1115 1215 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 982 WSl= 2234.01 
Q2= 982 WS2= 2234.01 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 920 WSl= 2237.02 
Q2= 920 WS2= 2237.02 

1.998: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Section: 
Ql= 857 WSl= 2240.73 
Q2= 857 WS2= 2240.73 

S T A T I O N  



<<<<<< Cross Section: 
Q 1 =  857 WSl= 2248.9 
Q2= 857 WS2= 2248.9 

S T A T I O N  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

1 .  
I 
I 

I 
I f  
I 
1 -  . . . . . . . . . . . . .  . . . . . . . . .  
- - - - -.- - - -.- - - - 

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

- - - 

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

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

865 965 1065 1 1  65 1265 



<<<<<< Cross Section: 
Q1= 857 WSl= 2256.57 
Q2= 857 WS2= 2256.58 

2.271: (FN = WASHAE.0) 



<<<<<< Cross Section: 
Q1= 857 WS1= 2263.52 
Q2= 857 WS2= 2263.59 

2.31 1 :  (FN = WASHAE.0) 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 857 WS1= 2268.81 
Q2= 857 WS2= 2268.82 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 857 WS1= 2274.2 
Q2= 857 WS2= 2274.19 

Manning-n's: n-lob = .07 n-ch = .04 n-rob = .07 

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

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

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

76 

S T A T I O N  



<<<<<< Cross Section: 2.56: (FN = WASHAE.0) 



<<<<<< Cross Section: 2.625: (FN = W A S H A E . ~ )  



<<<<<< Cross Section: 
Q1= 737 WS1= 2287.55 
Q2= 737 WS2= 2287.55 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 
2304 I I 

I I 
I I 
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. . . . . . . . . . . . . . . . . .  2288 . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . .  . - . - - - . - . _ .. 

2284 
835 935 1035 11 35 1235 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 737 WS1= 2292.79 
Q2= 737 WS2= 2292.8 

2.72: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Section: 
Q 1 =  737 WS1= 2299.16 
Q2= 737 WS2= 2299.16 

2.813: (FN = WASHAE.0) 

S T A T I O N  

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

I 
I 
I 
I . . . . . . . . . . . .  . . . . . . . .  
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I 
I 
I 
I . . . . . . . . . . . . .  . . . . . . . .  
I 
- - - - - - - 
. . . . . . . . . . . . .  

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

. . . . . . . .  
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<<<<<< Cross Section: 
Q1= 737 WS1= 2305.8 
Q2= 737 WS2= 2305.8 

2.901: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 737 WS1= 2313.09 
Q2= 737 WS2= 2313.09 

2.981: (FN = WASHAE.0) 

Manning-n's: n-lob = -07 n-ch = .035 n-rob = .07 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 737 WS1= 2319.93 
Q2= 737 WS2= 2319.94 

3.081: (FN = WASHAE.0) 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 737 WSl= 2323.91 
Q2= 737 WS2= 2323.9 

3.136: (FN = WASHAE.0) 

Manning-n's: n-lob = .07 n-ch = .035 n-rob = .07 

. . . . . . . . . . .  . . . . . .  : . . I . .  . .  

1 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 737 WSl= 2327.49 
Q2= 737 WS2= 2327.51 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 737 WS1= 2329.93 
Q2= 737 WS2= 2329.92 

3.197: (FN = WASHAE.0) 

S T A T I O N  



---- 100 - YEAR FLOOD 

CROSS SECTION 

.032 .I32 .232 .332 .432 3 3 2  332  

I STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH SUNSET WASH (WASH AD) 
AE-1 



100 - E A R  FLOOD 
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CROSS SECTION 
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---- 100 - YEAR FLOOD 

CROSS sEcnoN 
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Community ~ a m e : l  Inlnror~ora'tid FvZar~cok 1 / WIG ken b u  ~ C I  
d 

FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B Burden No. 3067.0148 
HYDROLOGIC ANALYSIS FORM Expsres July 31, 1994 

w 

Flooding Source: ~ C J  5 h A G : 
lorn form for each muding suurce) 

FEMA "IiEPNLY 

Project Namelldentiiier: W/C Ken burn AD M5 FC D 84- 74 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for lhis form is estinrated to average 3.67 hours per response. The burden estimalc includes the 
time for reviewing instructions. searching existing data sources, gathering and mainhining Lhc needed d a b ,  and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Erhergency Nanagement Agency. 500 C 
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
01481, Washington. DC 20503. 

1. HYDROLOGIC ANALYSIS IN FIS 

O Approximate study stream ('one A)  
Debiled study stream (briefly e plain melhodology) HEC - I a W ~ V S I S  based cn ~ l a c d  
D O  OI&<I C? 5f dn; I C Q U ~ ~ V  /Vje&&/ooir< . , 

2. REASON FOR SEW HYDROLOGIC ANALYSIS 

T No existing analysis I I 

0 Alternative methodology Uustify why the rauised model is beifer than model used in the eflecfiue FISI 

. 

Improved data (see data revision on page 3) 

0 Changed physical conditions of watershed (ezvlain) 

C] Evaluation of proposed conditions (CLOMRs only) (explain) I 

! 

@ Other dn e~ldnq anaIvsr5 or anolIv5r5 beln 
I l~fda&cl +n rcflecf 

ex~st ioo  conb; 
d f i o n ~ !  

Ira  computer propmlmodel  was  used in revising the hydrologic analysis, please provide a diskette with the input 
tiles for the lo-, SO-, 100 -and 500-year recurrence intervals. I 
Only lhe 100-year recurrence inLrrval need be included for 3FHAs designated as Zone A. 

3. APPROVAL OF ANALYSIS 

@ Approval of hydrolopc analysis, including the resultingpeak discharge va ue ( has een prov~ded by the 
approprrate local, state, or Federal Agency (i.e., ~ l n r d  CoflTi-01 D I ~ ~ I C  

C.au +Y 

? .R Marico~cc I 

11 
Attach ev~liencc ofapproval ) I 

2 Approval of the hydrologe analysis IS not required by any local, State, or Federal Agency 
I 

FEMA Form 81-898. A U G  93 Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

Al7ACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

I stream: 
I 

Comparison of 100-year Discharges 

Location: Drainage area FlS (cfsl: Revised (cfs) : 
(Sq mi.) 7 

~ ~ n f / u e n c c  ~ 1 %  H n r r a r a m , ~  -18 %ml. - 2 72 c k  
j? lvev 

Nole: When revised discharges are not signiIicantly different than FISdischnrges, FEMA may require a 
confidence limits analysis on attachment D a1 a later date tocomplete lhe review. 

As is oRen the case with revision requests, only a portion of a stream may actually be revised or be affected by a 
revision. Therefore, kansilion lo lhe unrevised portion is important to maintain Lhe conlinuily af Lhe study. NFIP 
regularions stipulaLc that such a transition must be assured. What is the transition lrom the proposed discharges to ihe 
eRec:ive discharges? l'lease explain how the transition was made (attach separate sheet ifnecassaq) 

h/o e~~dtrn ctne\vs,~ cr  upAk 
d 

ed ano\y515 tc w f l e c f  ~ , ~ ; t t l u \ l q  C O ~ C I ~ ~ I O ~ S  

* 

Is Lhe new hydrologic analysis being developed solely Lo revise the flow vslues presented in the FIS ii.e. no chunged 

hydraulic conditiowl? Yes No 

1 

I f  yes, does the 100-year water surface elevalion change by 1.0 fool or more? Yes No I 
I'EMA does not normally revise NFTP maps sololy due lo insignificant flow changes where c h a n ~ c ~  in 100-year watcr 
suridce elevalion are less than 1.0 Tool. 

Hydroiogir Analyrr Form Slrm 3 Psqd 2 of 7 



5. HISTORICAL FLOODING INFORMATION 
\ 

I Is historical data available for the floodhgsource? C] Yes a No 
If yes, provide the following: 

Location along flooding source: 

Maximum peak discharge: ds , 
Second highest penk discharge: c& 

Source of information: 

6. GAGE RECORD INFORMATION 
< 

Location of nearest gage La project site (along flooding source or similar warrrshed; spec:iy) 
MA 

Gaging Station: 
Drainage area a t  gage: ~2 

Number of years of dala: 
- 

7. DATA REVISION i 
I Please use the following tanle to list all the dam andlor parameters allccted by this request and :dentiiy Lhc!n .is 

new d a ~ a  (New) or as revislng existing data (Revised).  (If necessary, artacn a separate sheer.) I I 
I Data Parameter New Revised 

Data source can be irom a Federal, State, 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 care Lhe nydrologic 
data may not be accepted by FEMA unless it is demonstrated that  he data give a better estimalc o f  the flood 
discharge. 

Attach documenLation corroboraling each dala source ( i . r . ,  certified srarernmr, reporr, Sibliogruphical re[errnce IIJ  

a published documenl). In Lhe ease of a published document or a governmenr report, providing copies of rhe cover 
and pertinenl pages may be helpful. 

8. METHODOLOGY FOR NEW ANALYSIS 

Statistteal Analysis oTGage Records (use Altachmenl A) 

C] Reganal Regression Equations (use Atfachmenf B)  

8 PrecipitatiodRunoEfModel [use Allachmenl C) 

3 Other (specih; attach backup computations and supporting data) 

I 



ATTACHMENT A: STATISTI~L ANALYSIS OF GAGE RECOROS 

Gaging Station: hlA 
Gage lacation (latitude and longitude): 

* 

FIS: Revised: 

1. Number of yews ofdata . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ., 
Systematic ......... ................. 
Historic31 ............... ...................... 

2. Homogeneous data ..................................... D y e s  O N o  O Y e s   NO 
3. Data adjustments ...................................... q Yes 0 No O Y e s  O N 0  

4. Number of high outliers ................................ 
................................. Low outliers 

.................................. Zero events 

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

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

8. Probability distribution used (just@ 

... if log-Peorson 111 was not used) . . . . . . . . .  
9. Transler equaLions to ungaged sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes q NO 

II yes, specify meLhod 

10. Expected probabilily* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 N O  

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

If yes, describe comparison 

*FEMA does noL accept expected probability analyses for the purpose of reflecting flood .hazard information in J. 
FIS. 

If any data is not available, indicate by NIA. 

Attach analysis including plot of flood frequency curve. 

Hydraloqi' Analysis For Form 3 Page 3 of 7 



ATTACHMENT 5: REGlONALREGRESSlON EQUATIONS 

1. Bibliographical Reference: 

hl A 

( A t a h  a copy offidle page, hble  ofcontenh, and pertmnenf pages including rq uztwns.i 

I 2. Gaged or ungaged stream: 

3. Hydrologic region(s1: 
Attach backup map. 

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

I FIS: Revised: 

...... 1 5 Urbanized conditions calculations . . O Yes O N o  

. . . . .  6 Percent of watershed urbanization . . , .  

" 
I Is the watershed controlled? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes q No 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Comparison with other analyses Yes 0 No 

I lf the answer lo 5.7, or 8 is yes, explain m e t h o d o l o ~  in Comments. 

If d a b  is not available, indicate by NIA. 

I Comments 

I3 Yes No 

D y e s  [ ? N o  

Yes q No 

I 1 
AL~ach computation and supporting maps, delinealinq Lhe watershed boundary and drainage drea divide>. 

Farm 3 Page 5 of 1 



ATTACHMENT C: PREaPIIATION/RUNOFF MOOEL 

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

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

2. Source of rainfall depth: .................................. I\IOAA Atfa5 7 
3. Source of rainfall distribution: .- SCS TYPE E ............................ 
4. Rainfall duration: ........................................ Z4 hours 
5.  Areal adjustment to precipitation (%I: ..................... tdA5 HYDRO-QC 
6. Hydrograph development method: ........................ 5- G Y ~ P ~  
7. Loss rate method: ....................................... &,en - AMPT 

........................... Source of soils information; 5 T e 5  
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  Twn c f  Ld~~k-~nbur~ - 

8. Channel routinamethod: ................................ ~dot -md ba% 
9. Reservoir routing: ....................................... O Y e s  n N o  O Y e s  E Xo 

10. Baseflow considerations: ................................. Yes q No O Y c s  No 

If yes, explain how baseflow was determined: 

1 1. Snowmelt considerations: .................................. q Yes 0 No q Yes &3: Yo 

12. Model cdlibrdtion: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q Yes 0 ."lo W Y e s  O N 0  

~ f y e s ,  explain how calibration was performed f.nm~uS$ d~sc.haroes were corn~ared 
D\%HAR&E vs i')RA\hliGE AZEA r and enveleocs 

wared '0 F I ~ A  cntmr bts+rtct af MarlcoPn Gun+(/, 
. . 13. Future land use cond~t~on:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs No 

If yes, explain why 

NOTE: FEMA policy is to base floodingon exislingcondilions. 
Ifdata is nol available, indicate by NIA. 

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

Hydralogrc Analyns Form 



AlTACHMENT D: CONFIDENCE UMlTS EVALUATION 1 

FIS Revised 

Stream: A - hlo f i o l ~  records 

Select one location For Confidence Limils Evaluation (describe location): 

- " 

Discharges for selected location: 

Exceedance Probability 

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

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

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

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  eTs c fs 

14 (100-year) Flood Confidence lnlervals 

90% Considence Interval: 5% limit cfs 

95% limit c rs 

50% Contidenee Interval: 2 5 4  limit ccs 

75% limit cfs 

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

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 178. 

At:ach Confidence bm~ts Analysis. 

Hydrologic maly%ar Form Form 3 Page 7 af 7 



, ~ . .  . . .. .. ... . _  . , ., . . -.- .. bppyd'\>.- . #  --  5.6 ~ . ,  .. .~.. 

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. BvrdenNe. 3067.0148 FEMA USE ONLY 
\ 

RlVERlNE HYDRAULIC ANALYSIS FORM 60iresIuIy 31. 1994 

I'UHLIC HUKI)EN DISCLOSURE NO1'ICk: . . 

ublic reporting burden for Lhis form is estin~aled Lu average 2.25 hours per response. The burden estimale includes  he 

I 
,me Tor reviewing instructions, searching exisling data sources, gathering and maintaining the needed data, and 
compleling and reviewing the form. Send commenLs regarding the accuracy of the burden estimate and any suggestions 
for reducing Lhis burden, to: Inlormalion Collections Management. Federal Emergency Managemenl Agency, 500 C 
Streel, S.W., Washington, DC 20472; and to the Office afManagement and Budgel., Paperwork Reduction Project (3067- 

tecl Mdr'  Community Name: u n ~ n ~ n r ~ o r a  I C & ~  6 t 1 n  

Flooding Source: Wash A G :  
ION form for each flwding rarrmel 

Project Nameildentilicr: wicker7 bMrq ADMS - F CD 89-77 
1. REACH TO BE REVISED 

1)ownstream Urnil: ~ J o f  0.2s q 
UpsLrcam limit: S4a +/, in 1. 134 

2. CFFECTIVE FiS 

5 NoL studied 

I C! Studied by approximate mithods I 
Upstream limit of study I 

I O Sludied by detailed methods 

Downstream limit ofstudy C ~ n C I w e m c ~  LU (.#h ~!-/QTCJ ycyl +c rh-  IF^ 

I Upstream limit of study s & + , o n  5384 

3 Floodway delineated 

Downstream limil of Floodway I 
Upstream limil of Floodway 

3. HYDRAULIC ANALYSIS 

W h y  is Lhc hydraulic analysis dinerent from LhaL used to develop the FIRM. (Check ulI rhul upply) 

Ci Not studied in FIS 

a Improved hydrologic daWanalysis. Explain: 

13 Improved hydraulic analysis. Explain: 

3 Flood control structure. Explain: 

I 
3 Other. Explain: I 

- I 
F E M A  Formal-89C. AUG 93 Riverine Hydrauiic analyr8s Form iarm 6 Page 1 of 6 



. . .  . . ~. ., . . . , - . . .  . . .. .. ~, . . 3. R~VERINE HYDRAULIC ANALYSIS FORM 
,.. Models Submitted . . 

. - 
. . . .. .. , . . _ _. ,.. . . -- . . . . .. .. ...:~- .. .. . ,~ . . . ., 

Ia'ull input and output listings along with files on diskelk (ifauailable) for each of the models listed below and 
summary orthe source of input parameters used in the models must be provided. The summary must include a 
comolele description of any changes made from model Lo model (e.g. duplicate effectiue model to corrected effective 
model). Only Lhe Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions for directions on when other models may be required. Only the 100-year flood profile is required for 
SF11 As with a Zone A designation. For areas which do not have detailed floodbg, a hydraulic model is not 
required; however RFE's may not be added to the revised FIRM. 

Duplicate Effective Model Natural Floodway 

Copies of the hydraulic analysis used in the effective FIS, referred to as  Lhe CI a 
effective models (lo-, 50-, 100-, and  500-year multi-profie r u m  and the 
floodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duolicate effective model. This is required to 
assure that  the effective model input data has been Lransferred correctly to 
the requestor's equipment and to assure that  the revised data wilI be 
integrated into the effective data to provide a continuous FIS model 
upstream and downstream ofthe revised reach. , 

Natural Floodway CI Corrected Effective Model 

The corrected cffective model is the model that corrects any errors that 
occur in the duoiicale effective model, adds any additional cross sections :o 
:he duolicate crtective model, or incorporates more detailed Lopographic 
idormation than that used in the currently effective model. The corrected 
effective model must reflect any man-made physical changes since the 
date of the effective model. An error could be a technical error in the 
modeling proccdures, or any construction in the floodplain thut wcurred 
prior Lo Lhe date or Lhe effective model but was not incorporated inLu the 
effective modcl. 

Xatural Floodway 
0 Existingor ])re-Project Conditions Model 

The'duolieate effective or corrected model is modified Lo pruduce Lhc 
existing or ore-oroiccr conditions model to reflect any modifications that 
have occurred within the floodplain since the date of Ute effective model bur 
prior to the construction of the project for which the revision is being 
requested. IT no modification has occurred since the date of the effective 
model, lhcn this model would be identical to the corrected cffcctive or 
duolicate effective model. 

lievised or PosL-l'rojecl Conditions hlodel i~ atural Floodway 

The existing or ore-oroiect conditions model (or duplicate effective or  
corrected rffectiue model. as appropriate) is revised to reflect revised or p s t -  
project conditions. This model must incorporale any physicnl changes Lo 
the floodplain since the effective model w a s  produced as  well as  the effects 
of the project. When the request is for proposed project this model should 
reflect proposed conditions. 

Other Please attach a shee t  describing all  other  models or  Natural Floodway 
calculations submilled. rn E3 

I 
Rlvertnc Hydraulic Analysns rorm rotm A Page 2 ol 6 



\ 
4. MODEL PARAMETERS (from model urcdto rev;se 100-yearwater surface elevation) 

' , Discharges: Upstream Limit Downstream Limit 

..................................... 10-year / 3 e  cFs 138 C+ 

50-year ..................................... 233 c& 233 C ( S  

100-year .................................... 2 72 U S  23.2 c ~ s  
1 - ..................................... 500-year 

Attach diagram showing changes in 100-year discharge 

2. Explain how Lhc starting water surface elevations were determined Sfar  f rns  wa#er 
surfmck el* v a  +As de+erm,hed br  +he s/oorU- q?ro rnc+hod. 

3. Givc rangcof'friction losscoeficients (Manning's "~V")Chnnncl ........ O,O.;rou d W r O  

Overbnnks 6 .  060 - OrO3j* . . . . . .  

If friction loss coeRicicnts are different anywhere along the revised reach from those used to develop Lhe FIRM, 
give location, value used in the effective FIS, and revised valucs and An explmntion as lo how thc ruvircd valucs 
were dctermincd. 

I Location 

I Explain: 

1. Ilescribc how the cross section geometry d a b  were delermincd ie.g .field survq .  topographic mup, fakrn from 
prrurous sludy) and list cross sections  hat were added. 

Da+a pari4s +r C ~ ~ S S  -sec 41dw ~ r c  based or, l ~ h c C o q r P m m e -  
* 

r ,Ioc/e/r i i ic i b p ~ q m p ~ l t  n a p s .  

- 

- ,  

Form a Page 3 of 6 



4. MODEL PARAMETERS (ConI'd 

1 . .  - I 
5. Explain how reach l eng th  for channel and overbanks were determined: 

A// reach l e n q l h ~  w e r e  measu,d F.om C/oadplat; 

work m a p s ,  

I I 
5. RESULTS (from modelused m revise 100-year watersudace elevauonsj 

1. Do the results indicate: 

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

............................................................ b. Supercritical depth? Yes a NO 

c. Critical depth? ................................................................. !Z yes  NO 

........................................................ d. Other unique situations Yes NO 

re o r f  afkched. P . .  lhat  discusses the srtuatlon and how it is prescnlcd on lhc 
profiles, tnbles, and maps. 

....... 2. What is the maximum change in energy gradient between c;oss-sections? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify locution .: 
3. What is lhe dis~ance between the cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  

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

1. What is thc maximum distance between cross-sections? ... . . 
Specify location ............................... . . 

5. Floodway determination 

a.WhaLis the maximum surcharge allowed by the communily or Stale? . . .  . . 
b. What is the maximum surcharge for the revised condilions? . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What is the maximum velocity? 

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

1 ,  0 foot 

0 ,o  foot 

N /A 
5'. 13 ~ P S  

1 * 0.r3 

d. Are lhere any negeative surcharge vaiues a t  any cross-section Ycs No 

If yes. the tloodway may need to widen. If  it is not widened, please explain and ind ia t c  the maximum ncpl ive  
surcharge. 

Riwerine Hydraulic Analysis Form 



. . -  
5. RESULTS 1Cont.d) 

I 1 
. Is the discharge value used to determine the floodway anywhere different from that used to determine the 

natural 100-year flood elevations? ................................................. Yes No 

If Yes, explain: . 

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

Ifyes, please attach a list of the locations where the increases occur, slate whether or not tho increases a re  located 
on the requestor's properly, and provide an explanation o l  the reason lor the increases. 

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

6. REVISED FIRMIFBFM AND FLOOD PROFILES 

I 1 
1 A. The revised water surfacc elevations Lie into those computed by the effective FIS Model ( 10-, SO-, 100-, and 500- I 

year), downstream of lhe project a t  cross-section within reel and upstream of Lhe 

project a t  cross seclion within lecL. 

R. The revised floodway elevations Lie into those computed by the eITecCive FIS model, dowsrream of the pro~eel  a t  

cross section within feet and upslrearn ofthe project dt cross section 

within reel. 

C. Attach profiles, a t  the same vertical and horizonhl scale as  the profiies in the cffcctive FIS report, showing 
stream bed and profilcs of all floods studied (without encroachmcntl. Also, label all cross sections, road crossings 
(including low chord and top-of-road data), culverts. tributaries, corporate limits, and study limits. If channel 
distance has changed, the stationing should be revised for ail profile sheets. 

I). Attach a Floodway DataTable showing data for each cross section listed in the pt~blishcd Floodway 1)ata Tdble in 
Lhc lrlS report. 

I I'rocccd IJI llivcriric /Coastal Mapping Form I 
~ ~ 

Rivarine Hydraulic Analysis Form Form 9 Page 5 of 6 



I-Encraacl,rnenl (Iloodway)Waler St~flace Elevatfon 3-Surcharge Value I 
Include all clorr se<lioau in the n,odelr between tie-in points. Any interpolated values should be indicated in parenlherer. Page 6 of 6 
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FLOCQUAY DATA, UASH AG : UNNAMED MASH # 

PROFILE NO. 2 

- - - - - - - FLMY)UIIY - - - - - - -  UATER SURFACE ELEVATION 

STATION UlDTH SECTION HEAN UtTH UlTHDUT DIFFERENCE 
AREA VELOCITY FLOEOUAY FLOEOYAY 

\ PAGE 25 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0M.B. Burden No. 3067-old8 I FEW* USE ONLY 1 ~ - ~ ~ . - 

I BRIDGE'CULVERT FORM Exn;res July 3 1. 199d I 
. . PUBLIC BURDEN DISCLOSURE NO'l'ICh: 

I I'ublic reporting burden Tor Lhis Turm is estimaled lo average 2 hours per response. The burden estimale includes ~h~ 
Lime for rev~cwing instruc~ions, searching existing daLa sources, gathering and maintaining the needed data, and 
bmpletingand reviewing the rorm. Send comments regarding the accuracy ofthe burden estimate and any suggestions 

.or reducing Lhis burden, to: lnTormaLion Colleclions ManagemenL, Federal Cimerzency Management Agency, 500 C 
Slreet, S.W.. Washington. T)C 20472; and lo Lhe Office of Management and HudgeL, Pdperwork lieduction Project (3067. 
0!48). Washington, DC 20503. 

C~mmunity Name: f fn~nc~r~oriafed h'hv~~opa County /ELM Df /d /ckenbu~ 

U c s h  A G  I 

I 

F!ooding Source: 

1. IDENTIFIER 

1. Name ofroadway, railroad. e~c.. jffchi'~00 - rope ko  9,- s n f o  & ~ Q , ' / P ~ @ S  

2. 1.ocation oibridgdculvert along flooding source (in terms ofstream disrancc or cross-ic.::ion identifier): 

~ + a C , d ~  0 . 3 0 ~  40 ij'Ja4ibq 0 3 / ~  

3. This revision reflects (check one ofthe following): 

New bridgdculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis ofbridgdculvert previously modeled in Lhc FIS 

I iE=.olain why new amiysis was performed) I 

I Provide Lhe lollowing informalion a h u l  the structure: I 

2. Entrance geomeiry olculverfflype orbridge opening(e.g; 30 " -  75'wing walls W I L ~  souare ?OD edge, sloping 
eabankmen~s and vrr:ical abutmenu) Tra pe 30, do/ open ,nq w ; f h  sl'ole s l o p e  o/ 

5.3:/ ind bofforn m ; d + h  o f '  /s.+o d , 

1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concreic Sox culvert: three 30-1001 span bridge 
with 2 rows oitwo 3-  loo^ diameter circuiar piers; M-loot wide ogcc s h ~ p e  spillway) f h r a e  e p w  br idqe 
&;th f w o  r0w.r a F fhr .ee  I -  &a+ ci,; ,,..- L ' r  c I > c : - I / ~ ~  p,& ! 

" 

I 

3. iiydraulic model used to analyze the structure (e.2.. FII:C-2 wiih speciui bridge rouftnr, WSPIIO. I IYX )  

UEC- 2 w ; + h  Speo'al fi ridq= ROW +/he 
I " 

I 

IldiKerenl !han hydraulic analysis lor the flooding source. justiiy why the hydraulic analysis used Tor the 
flocdingsource could not analyze the strucLure(s). (Alrach justi/lcarion) 

r e :  If any items d o  not apply to submitted hydraulic analysis. indicate by N I A  
A One form per  nswlrevised bridgdculverr 

FIMA Form 81-89E. AUG 93 Llridge/Cuiven Form Form 7 Page 1 o f  6 



3. ANALYSIS 

Sketch the downstream face of Lhe slructure together with the road profile. Show. ar a minimum, the maximum low 
chord elevation, invert elevation, minimum Lop of road elevation, and ineffective flow widths. 

Sketch the upstrram face ofthe struc:ure togesher with the road profile. Show, a t  a m~nimum. the maximum low 
chord elevatihn, invert eievation, and minimum top of road elevation. 

2033. 9 

Br I dge 
Uo. of hers: 2 

7 ; ; ~  I wrld+h or fiers .. ~ - 2  

BMgvCulwen Form form7 Page 1 or 6 



3. ANALYSIS (C0"t.d) 
1 

Skelch the plan view or the structure(s) Show, a t  a minimum, the skew angle, cross-section locations, dislilnces 
between cross sections, and length of structure (5). 

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

Culvert length or bridge width (n) 58 J d .  

Calculated culvcrtmridge area (It*) 
by the hydraulic model, ifapplicable 20s ft" 

'rota1 culverthridge area (ha) 203 ~f~ 

BridgeKulver( Form Form 7 Page 3 of 6 



3. A N U I S K  (Cont'd) 

Elevations Above Which Flow is Effective for Ove rbank  

Righl Overbank 1.4. Overtrank 

Upslream face ( sT ,  0 .  31'6) 203q 2 
/ 

Downstream lace 3 ~ p  0 , 3 ~ , )  6 O ( 

Min i rnu rnTo~o l  Road Elevation 

Upstream face 

Downstream face 

ICnergy Gradient 
Elevations , 

Wnkr  Surface 
Elevatiocs 

/ 
1 0 2 7 8 7  

100-Year Elevationp 

Upslream face 

Downstream lace 

Weir Flow 'Total Flow Discharge 
Amount of flow 

LhrougWover 
the  slructure (s) (cfs) 

Low I.'low Pressure Flow 

'Thc maximum depth of 
flow over the roadwaylrailroad (R.1 ..................... 0 ' ............ 

Weir  length (R.) ............................................. .;. ........ 0 '  

Too Widths 
Floodplain 

Upstream face 

Downstream race 

Effective Flow 
ENective and 
lnelleclive Flow 

4h' Upslream face 

Downstream face 

- 
Bridgdulvert Form Form 7 Page 4 dl 6 



- 
l a s s  Coefiicienls 

Entrance loss coemcienl - 
Manning's "n" value assigned to the struclure(s) 8 . 0 2 0  

Friction loss coeficient through structure (s) - 
Other loss coellicients (e.g.. bend - 

manhole, ek.) 

Tolal loss coellicienl /t a 
Weir coef ic ien~  2 8 6 0  
Pier coeficient 1, O< 

Contraction loss coeilicient 0 ~ 3 0  
Expansion loss coeilicienl 0, SO 

4. SEDIMENT TRANSPORT CONSIOEUTIONS . 
1. A. Is there any indication from historical records ~ h a l  sediment transport (including scour a n d  deposirlon) can 

affect the 100-year water surface elevations? ........................... Yes 0 No 

I3 Based on the condilions(suchasgeomorpho1ogy. vegelalive cover a n d  developmenl of (he wafershedand stream 
bed. and  bank condilioris), is there a poLential for debris dnd sediment transport (including scour a n d  
deposilionf Lo affecl the 100-year water surface elevations andlor conveyance capacity through the 
bridgdculver~? ..................................................... Yes 0 No 

.. If the answer Lo either I A  or 1B is yes: 
A. What is the estimated sediment{hed malerial) load? 

cfs falfach gradalion rurueJ 

Explain method used to estimate thc sediment transport and thc depth ofscour andlor 

deposition hlA ' S d , ' r n e q  f fran 6 perf n o f  ~ o n r , ' d e r c  r~ 
I 

In Ona I VSIS. 
/ 

6. Will sedimcnt accumulak anywhcre through Lhc b r i d g c ~ c u l v c r t ? ~  Yes 0 No 

Lryes, explain the impact on the conveyance capacity through the 

bridgelculverl? 

5.FLOOOWAY ANALYSIS 

E:xplain method ofbridge encroachmcnl 

!flodway run) /\jO e n c r o a c X d r r ~ +  s p e c ,  r ' led in fhe br,hGC. 
1 - 

I I 
8ridqcXulveR Fotm Form 7 Page 5 016 



5. FLOODWAY ANALYSIS (Com'd) 

I Comments lexpiain any unusual ritrrotiow): 

Attzch analysis. 

Farm 1 Paqt 6 06 6 



t*.**X**t**tt***t****f.*.t*****~t**.."****** 

* HEC-2 WATER SURFACE PROFILES 
* 

Version 4.6.2; May 1 9 9 1  " 
* 

RUN DATE 2OAUC92 T I M E  16:06:10  ' 
.****************t*t*"*"*"~""..tttt****.** 

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

XXXXXXX XXXX X XXXXX xxxxx 
X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

*. .................................... 
U.S. ARMY CORPS OF ENGINEERS e 

* HYDROLOGIC ENGINEERING CENTER t 

* 609 SECOND STREET, SUITE D t 

* DAVIS,  CALIFORNIA 9 5 6 1 6 - 4 6 8 7  t 

* ( 9 1 6 )  7 5 6 - 1 1 0 4  

....................................... 
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t***t.*****t*****.*****t*""*"**t 

HEC-2 UATER SURFACE PRDFILES 

Version 4.6.2; May l W 1  
..................................... 

71 UICKENBURG ADHS - CONTRACT FCDHC 89-79 
72 BLACK & VEATCH PN 17676: COE & VAN LOO JN 1197-02 
T3 WASH AG : UNNAMED UASH # 10 UASHAG 

J1 ICHECK INQ NlNV I O I R  STRT METRIC HVlNS 

l H l S  RUN EXECUTED 20AUG92 16:06:10 

J2 NPROF IPLDT PRFVS XSECV XSECH FN ALLDC IBU CHNIU ITRACE 

53 VARIABLE C M E S  FOR SUMMARY PRINTWT 

QT 2 272 272 
NC .070 .070 .045 .1 .3 

HASSAYAMPA RIVER F I S  SECTION CCBh 1988, NO DATUM CHANGE) 
CONFLUENCE UlTH MASH AG - UNNAMED UASH # 10, A WEST TRIBUTARY 
NOW COINCIDENT UlTH 100 YEAR DISCHARGE IN HASSAYAMPA 

X1 50.84 33 1482.5 1829.8 0 0 
GR 2036.9 1000.0 2038.1 1026.4 2024.2 1072.0 
GR 2021.9 1297.2 2022.0 13W.3 2020.7 1423.6 
GR 2023.3 1586.2 2020.5 1609.7 2020.5 1630.9 
GR 2019.8 1666.0 2019.8 1686.9 2022.5 1745.1 
GR 2026.1 1917.0 2028.9 1998.7 2027.2 2482.0 
GR 2027.5 2888.9 2027.5 2922.8 2025.6 2943.0 
GR 2045.1 3082.9 2052.4 3221.7 2052.5 3222.3 

ET 7.1 9.1 930 1070 930 
ET-OATA USE0 TO SET LlMlTS OF EFFECTIVE FLOW AREA AT CURRENT 
SECTION: THEREFORE, FLXOPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY 

X1 0.284 56 992 1021.3 1000 520 810 
GR 2028.5 759 2028.5 m 2028.5 794.3 2028.5 810.3 2028.5 
GR 2028.3 832.2 2028.2 837.8 2028 849 2027.7 854.9 2027.4 
OR 2027.1 866.6 2026.9 872.4 2026.6 878.3 2026.3 884.1 2026 
GR 2026 905.8 2026 921.5 2026 932 2026.2 943.2 2026.3 
"" 2026.5 960 2026.5 980 2026.3 992 2026 1010 2026.1 

2026.1 1021.3 2026.3 1032.5 2026.3 1038.1 2026.4 1043.8 2026.4 

GR 2026.5 1055 2026.5 1071.5 2026.5 1088 2026.5 1104.9 2026.5 
GR 2026.5 1140 2026.5 1156.5 2026.5 1173 2026.5 l lW.3 2026.5 

GR 2026.5 1224.5 2026.4 1229.9 2026.4 1240.9 2026.3 1246.3 2026.3 

GR 2026.2 1262.7 2026.2 1273.7 2026.1 1279.1 2026.1 1290.1 2026 





-- 7.1 9.1 981 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 

' 

SECTIN: THEREFORE. FLWDPLAIN LIMITS ARE BASED ON THE CWPUTEO 
USEL AND THE TOPOGRAPHY 
DDUWSTREAM SECTION OF BRIDGE; FLWLINE ELEVATION = 2025.4 

X I  0.305 66 981.6 1018 80 150 111 
X3 10 
GR 2030 730 2029.9 736 2029.7 742 2029.5 
6R 2029.1 772 2028.9 778 2028.7 790 2028.5 
GR 2028.1 814 2028 820 2027.9 826.1 2027.7 
GR 2027.3 850.3 2027.1 862.5 2026.9 868.5 2026.7 
GR 2026.3 898.9 2026.1 904.9 2026 91 1 2026 
GR 2026 951 2025.9 957.1 2025.9 963.3 2025.8 
GR 202S.7 981.6 2025.6 987.8 2025.6 993.9 2025.5 
CR 2025.6 1024 2025.6 1042 2025.6 1060 2025.7 
GR 2025.7 1102 2025.8 1108 2025.8 1126 2025.8 
GR 2025.9 1168 2025.9 1186 2026 1192 2026 
GR 2026.3 1221.8 2026.4 1227.8 2026.6 1239.6 2026.8 
GR 2027.1 1263.3 2027.3 1269.2 2027.6 1286.9 2027.8 
GR 2028.1 1310.6 2028.3 1316.5 2028.5 1328.3 2028.6 
GR 2028.9 1346.1 

NC .070 .070 .020 .3 .5 
1.05 1.56 2.6 0 13.4 2 203.4 

UPSTREAM SECTION OF BRIDGE; L W  CHORD ELEVATION = 2031.0 
FLWLINE ELEVATION = 2025.7, 2 PIERS, BOTTOn UlDTH = 13.4' 

X1 0.316 9 979.3 1021.3 58 58 58 
X2 1 2031.0 2034.0 
X3 10 
BT -3 940.3 2034.2 9BO 2034.1 
OR 2036 929.5 2034.2 940.3 2027.7 979.3 2025.7 
GR 2025.7 1008.7 2027.7 1021.3 2033.9 1066.7 2036 

NC ,075 .075 .050 .3 .5 
ET 7.1 9.1 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAlN LIMITS ARE BASED ON THE COMPUTED 
YSEL AN0 THE TOPOGRAPHY 

X1 0.341 14 980 1015 110 120 132 
GR 2040 825 2030 850 2026 865 2025 
GR 2026 965 2026 980 2025.1 990 2025.1 
CR 2025.4 1040 2025.4 1070 2026 1160 2032 
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1011 
957 
979 
987 
998 

1006 
1014 
1020 
1028 
1035 
1041 
1050 
1055 
1 OM) 
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SECNO DEPTH CYSEL CRlYS USELI EG 
Q OLOB QCH PROB ALOE ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV rlL OLOSS L-BANK ELEV 
AROB VOL TUA R-BANK ELEV 

XNR UTN ELMIN SSTA 

ICONT C6RAR TOPWID ENOST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIWS 

3265 DIVIDED FLW 

HASSAYMPA RIVER FIS SECTION (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE UlTH WASH AG - UNNAMED UASH # 10, A E S T  TRIBUTARY 
NOW COINCIDENT W I T H  100 YEAR DISCHARGE IN HASSAYMPA 

50.840 1.52 2021.32 2020.77 2021.32 2021.35 .03 . 00 .OO 2020.70 

272.0 81.9 190.t .O 97.6 114.9 .O .O .O 2023.60 
. 00 .84 1.65 .OO .070 .045 .OD0 .OD0 2019.80 1203.01 

.002653 0. 0. 0. 0 13 0 .OO 276.41 1719.66 

FLW DISTRIBUTIW FOR SECNO= 50.84 

= 1203. 1249. 1276. 1289. 1424. 1483. 1830. 
PER a= 6.1 10.9 1.8 .7 10.7 69.9 
AUEA. 23.7 26.8 7.0 3.6 36.5 114.9 
E L =  .7 1.1 .7 -5 .8 1.7 

DEPTH* .5 1 .O .5 .O .6 1 .O 

*SECNO .284 
7185 WINIIWM SPECIFIC ENERGY 
3720 CRlTl CAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 930.0 1070.0 TYPE= 1 TARGET- 140.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTIN: THEREFORE, FLWDPLAlN LIMITS ARE BASED W THE CfflPUTED 
YSEL AW THE TOPOGRAPHY 

.284 .87 2026.87 2026.87 .OO 2027.13 .26 5.58 .07 2026.30 
272.0 89.4 117.6 65.0 32.0 21.9 24.1 2.9 4.2 2026.10 

.06 2.79 5.37 2.70 .070 .045 .070 .M)O 2026.00 930.00 
.039055 1000. 810. 520. 0 11 0 .OO 140.00 1070.00 

FLW DISTRIBUTIW FOR SECNO= 9s 
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SECNO DEPTH CUSEL CRlUS USELK EG HV IIL DLOSS L-BANK ELEV 
Q QLDB QCH QRDB ALOB ACH AROB M L  TUA R-BANK ELEV 
TIME VLDB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLWE XLDBL XLCH XLOBR ITRIAL IDC ICDNT CORAR TOPUID ENDST 

3302 YARNING: CDNVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATID = 3.47 

3470 ENCROACHMENT STATIONS= 981.0 1019.0 TYPE= 1 TARGET= 38.000 

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 2033.90 ELREA= 2033.90 

ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLDODPLAIN LIMITS ARE BASED ON THE COMPUTED 
USEL AND THE TOPOGRAPHY 
DWNSTREUI SECTION OF BRIDGE; FLWLINE ELEVATION = 2025.4 

.305 2.34 2027.84 2026.75 .OO 2028.00 .17 .87 .01 2025.70 
272.0 .O 272.0 .O .O 83.2 .O 3.1 4.4 2025.50 

.07 .OD 3.27 .OO .OOO .045 .DO0 .OOO 2025.50 981.60 
.003253 80. 111. 150. 5 11 0 .DO 36.40 1018.00 

F L W  DISTRIBUTION FOR SECNO= .31 CUSEL= 2027.84 

STA= 982. 1018. 
PER Q= 100.0 
AREA= 83.2 

VEL= 3.3 
DEPTH= 2.3 

SPECIAL BRIDGE 

SB XK M(OR COFQ RDLEN BUC BUP BAREA S f  ELCHU ELCHD 
1.05 1.56 2.60 .OO 13.40 2.00 203.40 5.30 2025.70 2025.40 

'SECNO .31b 
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SECNO DEPTH WSEL CRlW USELK EG HV HL OLOSS L-BANK ELEV 
P OLOB PCH PROB ALOE ACH ARM VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR IIRIAL IDC ICONT CORAR TOPUID ENDST 

3302 UARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.40 

CLASS A LCU FLW 

3420 BRIDGE U.S.= 2027.90 BRIDGE VELOCITY= 4.86 CALCULATED CHANNEL AREA= 51. 

EGPRS EGLUC H3 PUElR PL W BAREA TRAPEZOID ELLC ELTRD UElRLN 
AREA 

.OO 2028.13 .03 0. 272. 203. 209. 2031 '00 2034.00 C 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 2033.90 ELREA; 2033.90 

UPSTREAM SECTION OF BRIDGE; LOU CHORD ELEVATION = 2031.0 
FLWLlNE ELEVATION = 2025.7, 2 PIERS, BOTTW UlDTH = 13.4' 

-316 2.17 2027.87 . 00 .OO 2028.13 .26 .12 .OO 2027.70 
272.0 .O 272.0 .O .O 66.5 .O 3.2 4.5 2027.70 

.07 .OO 4.09 .OO .OOO .020 .OOO ,000 2025.70 979.30 
.001659 58. 58. 58. 0 0 0 .OO 42.00 1021.30 

FLOU DISTRIBUTION FMI SECNO= . 3  

STA= 979. 1021. 
PER 0- 100.0 
AREA. 66.5 
VEL= 4.1 

DEPTH- 1.6 

3302 WARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE RAMGE, KRATIO = 3.61 

3470 ENCROACHMENT STATIONS= 855.0 1060.0 TYPE= 1 TARGET= 205.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLMDPLAIN LIMITS ARE BASED ON THE CWPUTED 
USEL AND THE TOPOGRAPHY 

.341 3.24 2028.24 2025.78 .W 2028.24 . 00 .04 .08 2026.00 
272.0 142.8 A. 1 56.1 327.0 104.9 129.1 4.1 4.8 2025.30 

.14 .44 .70 .43 . O n  .050 . O n  .DO0 2025.00 856.60 
.000127 110. 132. 120. 2 22 0 .OO 203.40 1060.00 
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-, SECNQ DEPTH WSEL CRIUS USELK EC HV HL OLOSS L-BANK ELEV 

Q  LOB QCH  ROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIHE VLOB VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT ~ O R A R  TOPUID ENDST 

FLOU DISTRIBUTION FOR SECNOZ .34 

STA= 857. 865. 890. 910. 965. 980. 1015. 1040. 1060. 

PER Q= .8 11.0 11.7 24.3 4.7 26.9 12.1 8.6 
AREA= 9.4 68.5 64.8 150.7 33.6 104.9 72.3 56.8 
VEL= .2 -4 .5 .4 .4 .7 .5 .4 

DEPTH= 1.1 2.7 3.2 2.7 2.2 3.0 2.9 2.8 

CCHV= .I00 CEHV= .300 
"SECNO .379 

3265 DIVIDED FLOU 

7185 nlNInun ~ P E C I F ~ C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.379 1.23 2029.63 2029.63 .OO 2029.83 .19 .09 .06 2029.20 

272.0 197.1 74.4 .5 59.2 18.3 .4 5.5 5.7 2029.40 
.16 3.33 4.06 1.16 .075 .050 .075 .OOO 2028.40 794.02 

.053209 190. 201. 230. 0 17 0 .00 208.92 1016.08 

FLOU DISTRIBUTION FM1 SECUO= .38 CUSEL= 2029.63 

STAG 794. 845. 902. 911. 920. 923. 932. 935. 938. 941. 945. 951. 969. 
PER Q= 3.9 3.1 4.5 8.3 3.7 14.6 6.2 6.6 6.6 4.9 4.1 4.8 
AREA= 7.3 5.7 4.3 6.3 2.5 8.8 3.4 3.5 3.6 3.1 3.6 6.0 
VEL= 1.5 1.5 2.8 3.6 4.0 4.5 5.0 5.1 5.0 4.4 3.2 2.2 

DEPTH= .1 . I  .5 .7 .8 1.0 1.1 1.2 1.1 .9 .6 .3 

STA= 969. 972. 1012. 1016. 
PER a= 1.0 27.4 .2 
AREA= 1.1 18.3 .4 
VEL= 2.4 4.1 1.2 

DEPTH= .4 .5 .I 

"SECNO .I73 

3265 DIVIDED FLOU 



PAGE 10 

SECNO DEPTH CUSEL CRIUS USELK EG 

P PLOB acn OROB ALOB ACH 

TIME VLOB VCH VROB XUL XNCH 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC 

HV riL OLOSS L-BANK ELEV 

AROB VOL TUA R-BANK ELEV 

XNR UTN ELMIN SSTA 

ICONT CbRAR TOPUID ENDST 

3302 UARNING: CDNVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 1.95 

F L W  DISTRIBUTION FOR SECNO= .47 CUSEL= 2041.58 

STA= 777. 782. 800. 824. 830. 845. 857. 891. 911. 1021. 1023. 
PER P= 1.6 26.8 20.0 .2 1.4 3.8 7.5 12.7 26.0 .O 

WEA= 2.7 24.0 22.7 .8 2.3 6.2 9.5 16.1 23.6 .1 
VEL= 1.6 3.0 2.4 .7 1.6 1.7 2.1 2.1 3.0 .O 

DEPTH= .5 1.3 .9 .1 .Z .5 .3 .8 .6 .O 

'5 DIVIDED F L W  

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.536 .75 2050.23 2050.23 .W 2050.39 .16 7.96 .02 2050.10 
272.0 221.9 49.9 .2 75.7 11.5 .2 7.3 9.2 2050.00 

.24 2.93 4.33 1.29 .065 .045 .065 .OOO 2049.50 649.40 
.058781 310. 332. 350. 0 15 0 .OO 276.55 1011.36 

F L W  D I S T R I B U T I W  FWI SECNO= .54 CYSEL- 2050.23 

STA= 1010. 1011. 
PER a= .1 

AREA= .2 
VEL= 1.3 

DEPTH= .1 
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SECNO DEPTH CWEL CRlUS USEL- E6 HV HL OLOSS L-BANK ELEV 
9 PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH YROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT C ~ R A R  TOPUID ENOST 

'SECNO .597 

3302 YARNING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, KRATIO = 2.02 

FLOU DISTRIBUTION FOR SECNO= .60 

STAS 990. 997. 1011. 1014. 1016. 1019. 1022. 1025. 1028. 1033. 1041. 
PER P= 4.2 58.6 7.2 4.3 5.8 5.1 4.5 3.9 4.7 1.8 
AREA= 4.5 24.6 4.8 3.0 4.2 3.9 3.6 3.3 4.5 2.9 
VEL= 2.5 6.5 4.1 3.9 3.7 3.5 3.4 3.2 2.8 1.7 

DEPTH= .6 1.8 1.6 1.5 1.4 1.3 1.2 1.1 .9 .4 

*SECNO .669 
'5 MINIMUM SPECIFIC ENERGY 

5 CRITICAL DEPTH ASSUMED 
.669 1.91 2065.41 2065.41 .OO 2066.08 .67 6.W .07 2064.00 

2R.O 10.2 239.6 22.2 4.0 34.7 7.3 8.2 10.7 2064.00 
.27 2.56 6.90 3.05 .060 .040 .060 .OD0 2063.50 984.34 

.017671 380. 380. 380. 0 8 0 .OO 36.67 1021.01 

FLOU DISTRIBUTION FMI SECNO= .67 

STA= 984. 990. 1011. 1017. 1019. 1021. 
PER 0. 3.8 88.1 7.5 .5 .1 
AREA= 4.0 34.7 6.2 .7 .4 
VEL= 2.6 6.9 3.3 1.9 1 .O 

DEPTH= .7 1.7 1 .O .5 .2 

*SECNO .763 
7185 MINIMUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSVnEO 
.763 2.02 2075.52 2075.52 .OO 2076.16 

272.0 18.2 226.0 27.8 7.8 33.0 
.29 2.33 6.85 4.01 .060 .040 

,017529 530. 496. 500. 0 8 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q PLDB PCH PROB ALOE ACH ARC4 VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT [MAR TOPUlD ENOST 

FLGW DISTRIBUTION FOR SECNO= .76 CUSEL- 2075.52 

STA= 972. 9 ~ 5 .  986. 1006. 1009. 1011. 1012. 

PER P= 4.9 1.9 83.1 8.1 2.0 .2 
AREA. 6.3 1.5 33.0 4.9 1.7 .4 
VEL= 2.1 3.3 6.9 4.5 3.1 1.4 

DEPTH; .5 1.0 1.6 1.6 1.1 .3 

*SECNO .845 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.845 1.97 2084.97 2084.97 .OO 2085.53 .56 7.44 .01 2083.80 
272.0 33.4 235.2 3.4 12.9 36.8 1.8 9.3 11.6 2084.00 

.31 2.60 6.40 1.94 .060 .040 .060 .DO0 2083.00 966.24 
.016853 433. 433. 433. 0 8 0 .OO 47.89 1014.14 

FLW DISTRIBUTION FOR SEUIO= .85 CUSEL= 2 W . 9 7  

*SECNO .955 
7185 nrNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
.955 2.71 2097.71 2097.71 .00 2098.61 .91 9.64 .10 2096.10 

272.0 13.7 250.5 7.8 5.1 31.6 2.9 9.9 12.1 2OW.00 
.33 2.68 7.92 2.65 .060 .040 .060 .OOO 2095.00 989.15 

.016329 581. 581. 581. 0 11 0 .OO 24.30 1013.45 

FLW DlSTRIBUTlON FOR SECNO= .95 

ST&= 989. 996. 1010. 1013. 
PER P I  5.0 92.1 2.9 

AREA= 5.1 31.6 2.9 

VEL' 2.7 7.9 2.6 
DEPTH= .8 2.2 .9 
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SECUO DEPTH CYSEL CRlYS USELK EG HV HL OLOSS L-BANK ELEV 

a OLOB OCH OROB ALOB ACH AROB VOL TW R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR W N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TOPUlO ENOST 

'SECNO 1.053 
7185 wlulnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.053 3.16 2108.66 2108.66 .OO 2109.62 .96 7.98 .02 2106.00 
272.0 47.4 185.9 38.8 11.6 20.4 10.0 10.4 12.4 2105.50 

.35 4.10 9.13 3.88 .060 .040 .060 .OOO 2105.50 984.47 
.014607 517. 517. 517. 0 11 0 .OO 21.85 1006.32 

FLOU DISTRIBUTION FOR SECWO= 1.05 CUSEL= 2108.66 

STA= 984. 986. 987. 988. 993. 1000. 1006. 1006. 
PER 0- .2 .5 1.0 15.7 68.3 14.2 .O 

AREA= .4 .7 1.0 9.5 20.4 10.0 .O 

VEL= 1.3 2.2 2.8 4.5 9.1 3.9 .O 
DEPTH= .3 .7 1.0 1 .P 2.9 1.7 .1 

"SECNO 1.134 
7185 n l N l n u n  SPECIFIC ENERGY 

'0 CRITICAL DEPTH ASSUMED 

1.134 2.11 2119.61 2119.61 .OO 2120.32 .71 6.70 .03 2118.40 
272.0 12.2 241.9 17.8 4.8 34.1 6.5 10.8 12.6 2118.00 

.37 2.55 7.10 2.75 .060 .040 .060 .OOO 2117.50 981.91 
.016823 428. 428. 428. 0 14 0 .OO 35.15 1017.06 

FLOU DISTRIBUTION FOR SECNO= 1.13 

STA= 982. 983. 984. (189. 990. 1009. 1017. 
PER a= .O .1 3.0 1.4 88.9 6.6 
AREA= .1 .3 3.3 1.1 34.1 6.5 

E L =  .7 1.3 2.4 3.4 7.1 2.7 
DEPTH= .1 .3 .7 1.1 1.8 .8 



FLOWYAY DETERMINATION 
0 L 

T3 UASn F: UNNAMED WASH # 1 

J1 ICHECK INQ NlNV lDlR STRT METRIC HVlNS 0 USEL Fl 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBY CHNlM ITRACE 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
P PLOB OCH PRDB ALOE ACH ARDB VOL TUA R-BANK ELEV 

TIME VLOB VCH YROB XNL XNCH XNR UTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .I00 CEHV= .MO 
'SECNO 50.840 

3265 DIVIDED FLW 

HASSAYAMPA RIVER FIS SECTION (CBA 1988, NO DATUM CHANGE) 
CONFLUENCE WITH UASH AG - UNNAMED UASH # 10, A YEST TRIBUTARY 
NON COINCIDENT UlTH 100 YEAR DISCHARGE IN HASSAYAMPA 

50.840 1.52 2021.32 2020.77 2021.32 2021.35 .03 . 00 .OO 2020.70 
272.0 81.9 190.1 .o 97.6 114.9 .o .o .o zou.60 
. 00 .84 1.65 .OD .OM .045 .OOO .OOO 2019.80 1203.01 

.002653 0. 0. 0. 0 13 0 .OO 276.41 1719.66 

"SECNO .284 
'5 MINIMUM SPECIFIC ENERGY 
.O CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 930.0 1070.0 TYPE= 1 TARGET= 140.000 
ET-OAT& USED TO SET LIMITS OF EFFECTIVE FLW AREA AT CURRENT 
SECTION: THEREFORE, FLWDPLAIN LIMITS ARE BASED ON THE CWPUTED 
USEL AND THE TDPOGRAPHY 

-284 .87 2026.87 2026.87 2026.87 2027.13 .M 5.58 .07 2026.30 
272.0 89.4 117.6 65.0 32.0 21.9 24.1 2.9 4.2 2026.10 

.06 2.79 5.37 2.70 .OM .045 .070 .OOO 2026.00 930.00 
.039055 1000. 810. 520. 0 11 0 .OO 140.00 1070.00 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.47 

3470 ENCROACHHENT STATIONS= 981.0 1019.0 TYPE= 1 TARGET= 38.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 2033.90 ELREAS 2033.90 

ET-DATA USED TO SET L ln lTs  OF EFFECTIVE FLOW AREA AT CURRENT 

SECTION: THEREFORE, FLWOPLAIN LIMITS ARE BASED ON THE COMPUTED 
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USEL AND THE TOPOGRAPHY 
DOUNSTREAM SECTION OF BRIDGE; FLOULINE ELEVATION = 2025.4 

.305 2.34 2027.84 2026.75 2027.84 2028.00 .17 . 8 i  .01 2025.70 

272.0 .O 272.0 .O .O 83.2 .O ' 3.1 4.4 2025.50 
.07 . 00 3.27 . 00 .OD0 .045 .OOO .OOO 2025.50 981.60 

,005253 80. 111. 150. 5 11 0 .OO 36.40 1018.00 

CCHV= .300 CEHV= .500 

SPECIAL BRIDGE 

SB XK XKOR COFP RDLEN BUC BUP BAREA SS ELCHU ELCHD 
1.05 1.56 2.60 .OO 13.40 2.00 203.40 5.30 2025.70 2025.40 

3302 WRNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KWTIO = 1.40 

CLASS A LOU FLOU 

3420 BRIDGE U.S.= 2027.90 BRIDGE VELOCITY= 4.86 CALCULATED CHANNEL AREA: 51. 

EGPRS EGLUC H3 PUEIR PL W BAREA TRAPEZOID ELLC ELTRD UEIRLN 
AREA 

.OD 2028.13 -03 2 7  203. 209. 2031 .OO 2034.00 0 n 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 2033.90 ELREA= 2033.90 

UPSTREAM SECTION OF BRIDGE; L W  CHORD ELEVATION = 2031.0 
FLOULINE ELEVATION = 2025.7. 2 PIERS, BOTTCM UlDTH = 13.4' 

.316 2.17 2027.87 .OO 2027.87 2028.13 .26 .12 .DO 2027.70 
272.0 .O 272.0 .O .O 66.5 .O 3.2 4.5 2027.70 

.07 .OO 4.09 . 00 .DO0 .020 .OOO .OOO 2025.70 979.30 
.001659 58. 58. 58. 0 0 0 .OO 62.00 1021.30 

3302 WRNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO s 3.61 

3470 ENCRDACHMENT STATIONS. 855.0 1060.0 TYPE= 1 TARGET= 205.000 
ET-DATA USED TO SET LIMITS OF EFFECTIVE FLOU AREA AT CURRENT 
SECTION: THEREFORE, FLOMPLAIN L ln lTs ARE BASED ON THE CCMWTED 

USEL AUD THE TOPOGRAPHY 
.341 3.24 2028.24 2025.78 2028.24 2028.24 . 00 .04 .08 2026.00 

272.0 142.8 73.1 56.1 327.0 104.9 129.1 4.1 4.8 2025.30 
.14 .44 .70 .43 .075 .050 .075 .OOO 2025.00 856.60 

.DO0127 110. 732. 120. 2 22 0 .OO 203.40 1060.00 



PAGE 17 

SECNO DEPTH CVSEL CRIVS USELK EG HV HL OLOSS L-BANK ELEV 

0 PLOB PCH PRO0 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CmAR TOPUlD ENDST 

CCHV= .I00 CEHV= .300 
'SECNO .379 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONSs 794.0 1016.0 TYPE= 1 TARGET= 222.000 
.379 1.23 2029.63 2029.63 2029.63 2029.83 .20 .09 .06 2029.20 

272.0 197.2 74.3 .5 58.9 18.3 .4 5.5 5.7 2029.40 
.16 3.35 4.07 1.16 .075 .050 .075 .OOO 2028.40 794.02 

.053783 190. 201. 230. 0 17 0 .OO 208.73 1016.00 

"SECNO .473 

3265 DIVIDED FLW 

.2 WARNING: CONVEYANCE CHANCE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.97 

3470 ENCROACHMENT STATIONS= 776.0 1024.0 TYPE= 1 TARGET= 248.000 
.473 1.58 2041.58 2041.22 2041.58 2041.68 .10 11.85 .O1 2041.80 

272.0 201.2 70.8 .O 84.6 23.7 .1 6.6 7.7 2041.50 
.21 2.38 2.99 .03 .070 .040 .065 .OOO 2040.00 776.95 

.013924 480. 496. 500. 9 5 0 .OO 145.53 1023.08 

"SECNO .536 

7185 MlNlmPl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 649.0 1012.0 TYPE= 1 TARGET= 363.000 

.536 .n zoso.22 2050.22 2oso.u 2050.39 .17 8.06 .02 2050.10 

272.9 221.8 50.0 .2 74.3 11.4 .1 7.3 9.2 2050.00 

.24 2.98 4.39 1.30 .065 .045 ,065 .OOO 2049.50 649.42 

.061771 310. 332. 350. 0 18 0 .OO 274.95 1011.33 
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SECUO DEPTH CUSEL CRlUS USELK EG 
0 PLOB QCH PRO8 ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  

HV rlL OLOSS L-BANK ELEV 

AROB VOL TW R-BANK ELEV 
XNR UTN ELMIN SSTA 
ICONT C ~ A R  TOPUID ENDST 

3302 YARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, RATIO = 2.10 

3470 ENCROACHMENT STATIONS= 989.0 1042.0 TYPE= 1 TARGET- 53.000 
.597 2.00 2058.00 2057.87 2058.00 2058.44 .44 7.97 .08 2056.70 

272.0 11.4 159.0 101.6 4.5 24.8 30.6 7.8 10.3 2056.30 
.25 2.51 6.41 3.32 .060 .Oh0 .060 .OOO 2056.00 990.00 

.014020 290. 322. 330. 7 20 0 .OO 50.99 1040.99 

"SECNO .M9 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASUJMED 

3470 ENCROACHMENT STATIONS= 984.0 1021.0 TYPE= 1 TARGET= 37.000 
.669 1.91 2065.41 2065.41 2065.41 2066.08 .67 5.99 .07 2064.00 

272.0 10.2 t39.7 22.1 4.0 31.6 7.2 8.2 10.7 2064.00 
.27 2.57 6.92 3.06 .060 .040 .060 .OOO 2063.50 984.36 

.017854 380. 380. 380. 0 8 0 .OO 36.61 1020.97 

*SECNO .763 
7185 UINIMIJM SPECIFIC ENERGY 
37'20 CRITICAL DEPTH ASSLIMED 

3470 ENCROACHMENT STATIONS= 971.0 1012.0 TYPE= 1 TARGET= 41 .OOO 

.763 2.02 2075.52 2075.52 2075.52 2076.16 .64 8.80 .OO 2074.40 
272.0 18.3 225.9 27.8 7.8 33.0 6.9 8.8 11.2 2073.80 

.29 2.33 6.85 4.01 .060 .040 .060 ,000 2073.50 971.59 
.017480 530. 496. 500. 0 8 0 .OO 40.17 1011.76 

"SEW0 3 4 5  
7185 ulNlnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

U 7 0  ENCROACHMENT STATIONS= 966.0 1015.0 TYPE= 1 TARGET= 49.000 
.845 1.97 2084.97 2084.97 2084.97 2085.53 .56 7.45 .O1 2083.80 

272.0 33.4 235.2 3.4 12.8 36.7 1.8 9.3 11.6 2084.00 
.31 2.60 6.40 1.94 .060 .040 .060 .OOO 2083.00 966.26 

.016915 433. 433. 433. 0 8 0 .OO 47.87 1014.13 
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SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT ~ R A R  TOPUlD ENOST 

"SECNO .955 
7185 nxtilnun SPECIFIC ENERGY 

3720 CRIlICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 989.0 1014.0 TYPE= 1 TARGET= 25.000 
.955 2.72 2097.72 2097.72 2097.71 2098.61 .89 9.56 .10 2096.10 

272.0 13.8 250.3 7.9 5.2 31.8 3.0 9.9 12.1 2096.00 
.33 2.67 7.87 2.63 .060 .040 .060 .OOO 2095.00 989.11 

.016027 581. 581. 581. 0 11 0 .00 24.36 1013.47 

'SECNO 1.053 
7185 ~lNtl4UM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 984.0 1007.0 TYPE= 1 TARGET= 23.000 
1.053 3.16 2108.66 2108.66 2108.66 2109.62 .96 7.89 .02 2106.00 
272.0 47.4 185.8 38.8 11.6 20.4 10.0 10.4 12.3 2105.50 

.35 4.09 9.11 3.88 .060 .040 .060 .OOO 2105.50 984.46 
.a14536 517. 517. 517. 0 11 0 .OO 21.87 1006.32 

*SECNO 1.134 
7185 mlNrnun SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STAT1 WS= 981.0 1018.0 TYPE= 1 TARGET= 37.000 
1.134 2.11 2119.61 2119.61 2119.61 2120.32 .71 6.68 .03 2118.40 
272.0 12.2 241.9 17.8 4.8 34.1 6.5 10.8 12.6 2118.00 

.37 2.55 7.10 2.75 .OM) .040 .060 .OOO 2117.50 981.91 
.016823 428. 428. 428. 0 14 0 .OO 35.15 1017.06 



**.*t****.*t***.*t*.************t***.*. 

HEC-2 YATER SURFACE PROFILES 

THIS RUN EXECUTED 20AUG92 16:06:18 

Version 4.6.2; May 1991 
***t*******.*t**.****."****W**"t*.. 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

WASH AG : UNNAMED YASH # 

SUMMARY PRINTOUT TABLE 150 

XLCH 

.oo 

. 00 

810.00 
810.00 

111.00 
111.00 

58.00 
58.00 

132.00 
132.00 

201.00 
201 .oo 

496.00 
496.00 

332.00 
332.00 

322.00 
322.00 

380.00 
380.00 

496.00 
496.00 

ELTRO 

. 00 

.oo 

.oo 

.oo 

. 00 

.oo 

2034.00 
2034.00 

. 00 

. 00 

.oo 

. 00 

. 00 

.oo 

. 00 

. 00 

.oo 

. 00 

. 00 

.oo 

. 00 

.oo 

ELLC ELMIN 

.OO 2019.80 

.00 2019.80 

.OO 2026.00 

.OO 2026.00 

.OO 2025.50 

.OO 2025.50 

2031 .OO 2025.70 
2031.00 2025.70 

.OO 2025.00 

.OO 2025.00 

.OO 2028.40 

.OO 2028.40 

.OO 2040.00 

.QO 2040.00 

.OO 2049.50 

.OO 2049.50 

.OO 2056.00 

.OO 2056.00 

.OO 2063.50 

.OO 2063.50 

.OO 2073.50 

.OO 2073.50 

CYSEL 

2021.32 
2021.32 

2026.87 
2026.87 

2027.84 
2027 -84 

2027.87 
2027.87 

2028.24 
2028.24 

2029.63 
2029.63 

2041.58 
2041.58 

2050.23 
2050.22 

2058.00 
2058.00 

2065.41 
2065.41 

2075.52 
2075.52 

VCH 

1.65 
1.65 

5.37 
5.37 

3.27 
3.27 

4.09 
4.09 

.70 

.70 

4.06 
4.07 

2.99 
2.99 

4.33 
4.39 

6.47 
6.41 

6.90 
6.92 

6.85 
6.85 

AREA 

212.51 
212.51 

78.03 
78.03 

83.22 
83.22 

66.50 
66.50 

561.00 
561 .DO 

77.96 
77.60 

108.14 
108.35 

87.41 
85.86 

59.43 
59.96 

45.99 
45.82 

47.71 
47.76 



SECNO XLCH ELTRD t LLC ELMIN Q CUSEL CRIUS EG VCH AREA .01K 



PACE 2 2  

H AG : UNNAMED MASH # 

SUMMARY PRINTWT TABLE 1 5 0  

DIFUSP D l  FUSX XLCH SECNO P CUSEL 



PAGE 2 3  

SUMHARY OF ERRORS AND SPECIAL NOTES 

.284 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.284 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

2 8 4  PROFILE- 2 CRITICAL DEPTH ASSUMED 

.284 PROFILE- 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

UARNING SECNO* 

UARNING SECNO= 

.305 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.305 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO; 

UARNING SECNOE 

.316 PROFILE= 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

.316 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO; 

UARNING SECNOs 

.341 PROFILE' 1 CONVEYANCE CHANGE WTSlOE ACCEPTABLE RANGE 

3 4 1  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTPgLE RANGE 

CAUTION SECNO= 

CAUTION SECNOZ 

CAUTION SECNO= 

CAUTION KCNO= 

.379 PROFILE= 1 CRITICAL DEPTH ASSUME0 

.379 PROFILE. 1 MINIHUM SPECIFIC ENERGY 

.379 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.379 PROFILE= 2 MlNlMUIl SPECIFIC ENERGY 

UARNING SECNW 

7NING SECNOS 

.4?3 PROFILE- 1 COWVEYANCE CHANGE WTSlDE ACCEPTABLE RANOE 

.473 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNOs 

CAUT ION SECNOr 

.536 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.536 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.536 PROFILE- 2 CRITICAL DEPTH ASSUMED 

.536 PROFILE- 2 M l N l W  SPECIFIC ENERGY 

UARNING SECNO' 

UARNING SECNO= 

.597 PROFILE= 1 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 

.597 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNOE 

CAUTION SECNW 

CAUTIOR SECRO= 

CAUTION SECNO= 

.669 PROFILE. 1 CRITICAL DEPTH ASSUMED 

-669  PROFILE- 1 HINII(WI SPECIFIC ENERGY 

.669 PROFILE= 2 CRITICAL DEPTH ASSUME0 

.669 PROFILE. 2 M l N I W  SPECIFIC ENERGY 

.763 PROFILES 1 CRITICAL DEPTH ASSUMED 

.763 PROFILE= 1 M I N I W  SPECIFIC ENERGY 

.763 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.763 PROFILE= 2 MINIIIIRI SPECIFIC ENERGY 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNOE 

CAUTION SECNO= 

CAUTIDN SECNOE 

CAUTION SECNO= 

CAUTION SECNO= 

.845 PROFILE= 1 CRITICAL DEPTH ASSUMED 

. a 5  PROFILE= 1 M l N I l W l  SPECIFIC ENERGY 

.845 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.845 PROFILE= 2 M I N I W  SPECIFIC ENERGY 

"*UTION SECNO= 

TION SECNO= 

CAUTION SEENO= 

CAUTION SECNO= 

.955 PROFILE. 1 CRITICAL DEPTH ASSUMED 

.955 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.955 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.955 PROFILE' 2 MlNIbVM SPECIFIC ENERGY 

CAUTION SECNW 1.053 PROFILE= 1 CRITICAL DEPTH ASSUMED 



ITION SECNP 1.053 PROFILE= 1 MINIHW SPECIFIC ENERGY 

CAUTION SECNO= 1.053 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.053 PROFILE= 2 M I N I W  SPECIFIC ENERGY 

CAUTION SEDM= 1.134 PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO= 1.131 PROFILE= 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO= 1.134 PROFILE. 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNQ= 1.134 PROFILE= 2 M I N l W  SPECIFIC ENERGY 

PAGE 24 



FLWOUAV DATA, MASH AG : U N N M E D  UASH # 
PROFILE NO. 2 

- - - - - - - FLWOUAV - - - - - - -  UATER SURFACE ELEVATION 

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



<<<<<< Cross Section: 50.84: (FN = WASHAG.0) 



<<<<<< Cross Section: 
Q1= 272 WS1= 2026.87 
Q2= 272 WS2= 2026.87 

2 8 4 :  (FN = WAS HAG.^) 
- - -  
- - - 

S T A T I O N  



<<<<<< Cross Sect ion: .305: (FN = WASHAG.0) 

Manning-n's: n-lob = .07 n-ch = .045 n-rob = .07 

. . . .  . . . . .  

. . . . .  

S T A T I O N  



<<<<<< Cross Section: 
Q 1 =  272 WSl= 2027.87 
Q2= 272 WS2= 2027.87 

.316: (FN = WAS HAG.^) 

S T A T I O N  



<<<<<< Cross Section: .341: (FN = WASHAG.0) 
Q1= 272 WSl= 2028.24 - - -  
Q2= 272 WS2= 2028.24 - - 



<<<<<< Cross Section: .379: (FN = WASHAG.0) 

Manning-n's: n-lob = .075 n-ch = .05 n-rob = ,075 

I . . . .  . . . .  ' . . . . .  
: I 

735 835 935 1035 1135 

S T A T I O N  

- - .-- 



<<<<<< Cross Section: .473: (FN = WAS HAG.^) 



<<<<<< Cross Section: .536: (FN = WASHAG.0) 
Q1= 272 WS1= 2050.23 - - -  
Q2= 272 WS2= 2050.22 - - 

S T A T I O N  

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



<<<<<< Cross Section: 
Q1= 272 WS1= 2058 
Q2= 272 WS2= 2058 

.597: (FN = WAS HAG.^) 

S T A T I O N  

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

I 
, I 

I 
I . . . . . . . . . . . . .  

- - - -  

. . , . . . . . . . .  . . . .  

. . .  . . . .  

. . .  . . , .  

9 30 970 1010 1050 1090 

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

I .  
I 
I .  

. . . .  : J . . .  . . . .  



<<<<<< Cross Section: 
Q1= 272 WSl= 2065.41 
Q2= 272 WS2= 2065.41 

.669: (FN = WAS HAG.^) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 
Q 1 =  272 WS1= 2075.52 
Q2= 272 WS2= 2075.52 

.763: (FN = WAS HAG.^) 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 272 WS1= 2084.97 
Q2= 272 WS2= 2084.97 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: .955: (FN = WASHAG.0) 
Ql= 272 WS1= 2097.71 - - - 
Q2= 272 WS2= 2097.72 - - - 

Monning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

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

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

. . . . .  

88 11 85 1285 

S T A T I O N  



<<<<<< Cross Section: 
Q 1 =  272 WS1= 2108.66 
Q2= 272 WS2= 2108.66 

1.053: (FN = WASHAG.0) 
- - - 
- - - 

Manning-n's: n-lob = .06 n-ch = .04 n-rob = .06 

S T A T I O N  



<<<<<< Cross Section: 
Q1= 272 WS1= 2119.61 
Q2= 272 WS2= 2119.61 

1 . I  34: (FN = WASHAG.0) 



---- 100 - YEAR ROOD 

STREAM BED 

CROSS SECTION 



---- loo - YEAR FLOOD 

CROSS SECTION 
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REV1 
WAS 
FOR 

SED FL( 
iH A, St 
FEMA F 

'OUTS 

'OF 
DY 

I SPECIAL FLOOD t l A Z A R 0  AREAS INUNDATED 
BY ZONE IOQYEAR A 

N. FLOOD bar n.d .lnnlkns ..t.mll.d. I 
ZONE AH P lod  d.mhs .I 1 1. I I.., (uunllvuu~.r 

m m s l ,  b . ~  n e d  .~..rt~.ns d.tnmln.d. 

ZONE A0 F l e d  d.#thI d.1 (. l l r t  luuallv YIn.8 
n., .. .I..I.I *,...I.); n...,. d.pthl 
htnhd. fir urnan .I .llu.lal 1." nand. 
hI. nl.rltl.. .lu ..C.clln.d. 

ZONE V U l  n.4 rHh r k h v  h u v d  (-#re 
ocIl.nl: m k d .  ne b- *d ,rnti.ns ..IS,. 

ZONE VE Ce-1 4 t h  r k h v  h u u d  (..re 
.01.11: b." n .4  .I...tI.", d.llllk.d. 

FLOODWAY AREAS I N  ZONE A f  

OTHER FLOOD AREAS 
ZONE X Art21 of 500-yrrr flood: arras of 

100.vtar flood wl lh avrratr drpths 
01 ICLL than 1 loo! or with d r r l n r l r  
I arras proletled I I by I w u l r r  lrrets I f om mllr: 100. and 

year Iloob. 

OTHERAREAS 
ZONE X Areal drlerminrd l o  be oulsldr S00. 

y e a r  l lood plmn 
ZONE D Areas in which flood h u r r d l  arc 

undrlrrmlned. 

Flood Boundary 

---- Floodway Boundary 

---- Zone 0 Boundary 

Boundary Dlrldlng Sptclal F l w d  
Hazrrd Zones, md Boundary 
Dlv#dbnr Areal 01 Dllferenl 
a 1  Wllhin Spr r l r l  B Flood Fleed Elrvalions Hazard 

-513- Base F l w d  Elrral lon Llnc; Elr-  
wallon In Feet. 

D D Cross Stctlon Llne 

I E L  9871 Bau  Flood f l c n l l o n  In Feel 
Whrrr Uniform Wllhln Zone. 

RM7* E b n l l o n  Reference Mark 

*Referenced to  the Natlonal Geodrtlc Verl lcrl Datum 01 1929 

NOTES - -- 
Thlsnu9 IS IOIure m.dm~n8rIer1n( Ihs Ns1~on.l f ! !  InsuranceFm-gram: 
11 ML ml Ncersartlv tdent#ly 111 sre.1 luD~ecI to Iloodmg. plncul.rly 
l r ~ m l a l l d r a t n a ~ c  1wrc~s0Irmal l  stre.w 1 1 1  ~ l anemr l r r  l r a t u l n o u n d r  

Areas 01 swc1.1 llom harat0 (100 waf lloodl ~ u l u d e  ZONS A. A 1  -30. AE. 
AH. AO. A99. V. V I - M  r rD VC 

B o u I I I a r ~ ~ o l t h C  lloodwan were comwled al crms rul tons a m  lnbrco. 
UIM betwen crms rccllonr l h c  l~oodwayr were b l u a  on hydraulic 
~cmudcrat~onr Manammcnl Agency n l h  regard 10 reou~remcnls 01 the Federal Emergency 

Floodway w d l h l  in m e  areas may be lm n l r r a  lo rha to scale. 
l m a y  w d ~ h s  are pcwded in the flood inruranc. S~udy Rcpon 

Cormale l ~ m ~ l s  rharn arc cvrrrnl  as ol the d r l r  0' tnlr map The u,.r 
sh03d conlac1 apwoor~.le communtly ollac., L 10 deleem8ne 11 cotpotal. 
Bmllt hare chanted SubUqurnt 10 lne tstuance 01 lhe map 

Fw ldpnma n u 0  wnelr  uc seprralcly prmled Map l n d e ~  

MAP REPOSITORY 

R e h r  to R e ~ o s ~ t o r y  Lorttnp on index Map 

EFFECTIVE DATE OF 
COUNTWIDE FLOOD INSURANCE RATE MAP. 

APRIL 15. 1986 

EFFECTNE DATE ISI OF REVISION ISITO THIS PANEL 

U.0 ..","a s.p,.mb., 29. 19119 ,orh.np. b... l l ~ o d  .1.v.,,on..nd 
-1.1 1bnd hal.lda~.er. 10.W Q.wllOod mIwnllonl .n4ip.r8.l IlW 
har.r#ar.a~. ~ e c h n n p e r w  drsopn.taons for.ll.cl uW.l.dl-raoh~c I 
mksrm.tw. m m  .-Mm.nt. to inrorw.,. .M to d l .  pr.nius~r map ~olmat ts.u.a iets.r.or map ,.wsmn and I 
M l g  ,mu6 Septmmbor 4 1991 lo 18pd.l. c0,pot.w I8mtl.. lo rhmng. 
bl. I t& .I.r.llons ID .a base llmd . I e r . t ~ s  10 .ad w r l a l  llm6 
harnra .r..r. to =hang. .MCI.I IlOod h.zard .re.* 10 chanp~ am. 
dnl0nnllonl. Ioupdal. map lormet 10.w foads and ,~adn.m.snMlo I 

To dr le r rn ln~ lI flood lnarnnr r  Is arall blr. contrc l  an Insurance 
q m t  of call the Nr t lon t l  F l w d  t n v ~ r r n c r  Prosrlm at (100) 
6314620. 

N A T I O N A L  FLOOD I N S U R A N C E  P R O G R A M  

FLOOD INSURANCE RATE MAP I 

I//lIl MARICOPA COUNTY. 
ARIZONA AND 

l l l l l l l l l l l l l l l l  INCORPORATED AREAS 

I PANEL 255 O F  4350 

YAnICOIL CDY.?Y. 

vMt.conrommo *II.I.. . . . ~8811. .. . .>I:# . . . f  

*ICIIIIIU*C.?Oll01.. . . . .. 14W11. .  . . .11%1 . . . 1 

, , - : . . . I  - r. + = :  . 
fbi!CT <I : c ! Y .  - 

MAP NUMBER 
04013C0255 F 

MAP REVISED: 
SEPTEMBER 4, 1991 

I Fcdenl Emergency Management Agency 

A A A A A 
-- 



SCECIAL FLOBD:H'A2AUD &UEAS LNUNDATLD 
0%' IWYELiR F L O W  

A na b a r  l l d = 1 m ' I h l . 1 . r ~ m k . d .  
~ ~ 

LONE h H  F W  C ~ B I ~  ht I  f r. 1 fnc luunl*uur.f 
.mun~~. b a r  n d  .I.V.W., u~~k.a. 

ZONE AW 7. b# W.~flld fmm IDWW 'Nw bV 
r-1 (U -M rrr- u&r 
-nh.:*. b."*kr.ll.mI..l~. 

ZONE V -1 n..d wNh nlUhx MU4 k W  
UII.~): I. b u  .Mtt.ns *.Ut- 
rrk.0. 

FLOODWAY AREAS IN  ZONE AE 

e m m  FLOOD AREAS 
ZONE X Arrar of JW-yrar hod; at r l t  of 

100-year flood *ilk artfaa drptkr 
01 lerr than I fom or whh drainage 
a t ru  lrsr than 1 murr* n th :  aid 
m a r  prontmd by 1eUt.r from 100. 
year h o d .  

ZUNE X Arrar &cermln.d M be 0ulcldr 
vrlr liood Ptaln. 

ZQNE O Areas in which m o d  h a t d l  arc 
undt'Ie?mbl?d. 

~ - F l d  Boundary 

, - - F IoocWiy Uotmd? 

....... 
, Boundary Dkldhb SvuIpl Rtehd 

Harard .Zone%, a d  Bsundm 
Diridtns Ar8.s ol ~ 1 f f b s J  
C o x t a t  Or-  Fhod Llnl l lons 

-513- B u r  Flood Ekradon Unr; Eh. 
vallon in Feet' 

Crow SectJon Llnr 

IEL SS7I Bau Flood Elrnt lon in Fret 
Whetr Untlorm Wlmln Zonc* 

Ekrallon Re le r r~m Mark 

*Refmnced lo the Nalioebl Geodcllc Verttcal Datum o f  $929 

NOTES 
Thnnrreis fo*mr~n.dmmnfermnk Ihr Nal~onwISaod ImunnKr Pmgfm: 
#I am, MI nurssat~lv mrnllhl a11 arras s w s ~ c l  M l W # r l &  DU~ICUWIV 
h W n l D O l d ~ ~ ~ ~ ~ v u r c s r o ( ~ r n d l s ~ r r . o r a l l  plaruncfrr icalumoutldr 
Spoal r!c& Hazard *Itas 

Areas olspec~al Rood harr~dllW.*.ar lid) snchdclmes A. Al.30. A€. 
AH. AD. A99. v. V1.Y). dB VC 

W a y  r(dtks en w e  urn may be IUD nurew lo skw  M ~ 8 l c .  
E l m n a y  wd lw  an p w w  on 1- F I d  lnsulmw SluQl R w m .  

I -1, lmms shwn arc Currenl i s  ol lhc.drt+ ol Ihu mw. f M uwr 
rMr*l c a l a a  ap~ /eg r~ le  CMIIIMCRII? O)I#CI~IS M OIIRAIM # eo rca l r  
kmtn knr e m b d  wbragurnl Io me irwune* of 1)rr awp I 

I 
To dectnnlw I F  flood lnvnncr b a v d :  bla. conlaat an Rmnnu 
wt or eafl the NatlonJ FIud Insurance Pioaram a1 (LOO) 
63a4630. 

PANEL 255 OF 4350 
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REVIS 
WAS1 
FOR F 

'OUTSIDE 

-LIMIT OF 
STUDY 

-L IMIT OF 
STUDY 

L E G E N D  i 
SPECIAL FLOOD HAZARD AREAS INUNDATED [ BY lOO.YEAI(FLOOU 

ZONE A N. b a r  n..d .Inathn'..c.rmln.d. I 
ZONE AH f h d  dopthn .I It. 3 mt lvu.11~ -a  .I 

w m 1 1 ;  b.u n e ~  .I.V.II.~* d.trrnln.d. I 
ZONE A0 r1.M r .r lhl  -1.1 1. I f r t  (uuallv &..I 

n.- .n doedig inaim): reraw. r .nh# 
-t-h.d, f DI Y . ~ I  .I IIIWVI.I 1.1 n..0. 
hn..rl.I(IU$ a l u  d.l.,mln.#. 

ZONE A99 TT. L. C.lnt.d hem 1riW.u n u r  by 
F.d.V.1 n& i.l.rt1.n "l." ""d., 
WYNI11.n: a. b . l  .l.valkll d0 lmk.d .  

ZONE V C u t  U..d - I h  r l u l c v  h u r d  (war. 
uti*ni: "0  r u  *.d *,I.", *.I.,. 
-hod. I 

ZONE VE C . r u 1  U..d wllh n b c h v  b u d  (-SW 
.nl.nl: bar  n.04 .1...11.11 d.e-k.a. I 

FLOODWAV AREAS I N  ZONE AE 

OTHER FLOOD AREAS 
ZONE X Arras o f  500-vcar flood: areas o f  

100yc l r  flood w l l h  rvtrarr drplhs 
of 11's lhan 1 foo l  or wl lh drainage 
arras 1r.n lhan 1 square mtlr; and 
arras pro l r r l rd  by l r r e r l  from 100. 
vraf  flood. 

ZONE X Arras drlermlnrd l o  be oulsldr 100. E l  DOTERAREAS 
vcrr flood platn. 

ZONE D Arras in which flood hazard' are 
undrle,mlnrd. 

---- Floodwav Boundary I - - - - Zone D Bound~ry  I 
Boundary Olvldlnt Special Flood 
Hazard Zones, 2nd Boundary 
Der#d~nr Areal  of D l f l r r rn t  I 
COIII~I- B z u  Flood Elwatlons 
Wllhln Sprrlal f lood l iarard I 

-5f3- Base F l w d  Elrvr l lon Llne: Ele. 
r r l l on  In Feet. 

D D Cross Section Llnr 

IEL  9871 B a u  Flood Elent lon In Feet 
Where Untform Wlthln Zone. 

RM7X Eleratlon Rr lenncr  Mark I 
*Rrfrr tncrd l a  the National Ceodrllc Verl lral Datum o f  1919 I 

NOTES 

Areas 01 s w 1 4 l  W halard (10-year IImdl rwludt Zmn A. A1.30. AE. 
AH. AD. A99. V. V1 .X  rD VC I 
Cenasn ateas nol in S w m l  Flmd HaIard Areas msy be Dro lu lM  by llmd 
conlrd sl,wlurn I 
Boundarmolrhe t l m d r a y ~  were ComDuted 11 C ra r  rectlons and lnlerpo 
laled between crassrc l lonr  The l l d r r v l  r e r e  bawd on hydraultc 
cmudera l~ms n l n  reeard la rqu,remenls 01 the Teaera1 Emergency 
Manrgement A p w .  I 
F100k.v rndths ~n m e  areas mas be lm narrow 10 lkar lo  =ale 
F1004way wldlhs are wonacd tn the flood lnru,anca Sludr Rcpm. 

Corwat r  11m81s r-n are current as of Ihc able 01 thls map The uro 
shDJd conlac1 1 p ~ r w r l ~ I e  cornmuntly of l~c~als la delermme 11 Cor(aralr 
1m111 k.ve thawed w b m ~ e n l l o  !he osuance of the map 

f w  S.ctm mmmvnlty 6 0 ol lhe map f bod r m r m  Insurance h8tlm-y Study pm Remn l o  counlpide mamzn~.  uc 

f w  ldlotnong MO cmelr  see uwra le l y  w m l d  Map Inda. 

MAP REPOSITORY 

Refer l o  Rewsl lo fy  Lirtong o n  Index Map 

EFFECTIVE OATE O f  
COUNTYWIDE FLOOD INSURANCE RATE MAP: 

APRIL 16. 1088 

EFFECTIVE DATE IS) OF REVlSlON 1S)TO THIS PANEL 

M a p  rwlw Sec4.mb.r 29. 19119 lo cheng. bas. flood .~V.I-S .,,.j 
.p(l.l lloodk.~~rd~r.m1.10 mMD.l.llmd.I.rn!~ons . M s s r # . l l l d  

T o  det*rmlne I f  flood Insurance Ir rvall. ble. conuc l  an lnwrance 
amnl or call the Narlonal F l w d  lnwrance Prolram i t  (800) 
6384620. 

APPROXIMATE SCALE I N  FEET 

lodo 
C - - a IMO . 3 

NATIONAL FLOOD INSURANCE PROCRAM 

FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY, 
ARIZONA AND 
INCORPORATED AREAS 

PANEL 2 5 5  O F  4350 

NUMBER rmrt sufrtx - --- 
YlIItoPA<ouln. 
L'lll"c0141A1I0 tn11s . . .. UOIII.. . . . l l I '  . . . f  

W I C t l l 1 U I C . 1 O l l O ~ . .  . . . . . 1 4 W I t  . . . . J111 . . . f 
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