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f n g ~ n s e r ~ n g ,  i n t .  DRAFT TECHNICAL MEMORANDUM 

Date of Site Visits: February 2 and May 8,2006 

Project: Lower Painted Rock East Watershed 

Zone A Floodplain Delineation Study 

FCD Contract No.: 2004C065 

The study team conducted field reconnaissance on February 2 and May 8, 2006, to assess 
the drainage characteristics of the watershed and estimate thc hydraulic roughness 
coefficient, Manning's "n". 

In addition, photographic records were made of numerous hydraulic structures as part of 
the field data collection task for this study. These photographs and their locations are 
presented separately in the Technical Data Notebook (TDN). 

Channel roughness was observed for washes throughout the study area and photographs 
were taken of representative washes within the Lowcr Painted Rock East Watershed. Six 
different stream types were identified and documented. 

Manning roughness coefficients were estimated from these field observations and 
included allowances for channel irregularity, non-vegetative obstructions, vegetation, 
variations in channel cross section, and degree of meandering. Quantitative estimation of 
these components was performed using the U.S. Geological Survey's "Estimated 
Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa 
County, Arizona". A photographic record of the channel reaches and the associated 
estimation of roughness coefficients is included herein. A key map with locations of 
photographs is presented for the East Watershed at the end of this Technical 
Memorandum. 

The washes delineated for this study displayed similar hydraulic characteristics of wide 
and shallow sandy bottoms and minimal in-channel vegetation. Channel Manning's "n" 
values for these washes ranged from 0.031 to 0.038. The channel banks and overbanks 
were vegetated with short grasses, brush, and trees. Overbank roughness for these wash 
types ranged from 0.038 to 0.06. 

LTM Engineering, Inc. 4727 E. Bell Road Suite 45-310 Phoenix, Arizona 85032 
Telephone: 6021485-5880 Fax: 6021485-0035 
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Photographs are arranged in the following sequence: 
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As noted in Section 5.3.2 all expansion and contraction coefficients set to 0.3 and 0.1 
respectively. 
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11212007 9:06:24 AM 27 Siemans company Drivesuite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 3 



- - -- 

. - Worksheet focBR24 - l r r e g u l a r ~ e c t i o n  - 

Input Data 

Roughness Sqmenl  Definitions 

Sbr( Slabm Ending Staton Roughness C o ~ ~ c i e n t  

Results 

Normal Depth 

Elevation Range 

Flow Area 

Welt& Perimeter 

Top Wintll 

Normal Depth 

Critlcal Depth 

Crclical Slope 

Velocity 

Velocity Hoad 

Specific Eneray 

Froudc Number 

Flow Type 

Downstrearr, Depth 

1-ength 

Number Of  Steps 

Upsbeam Deplh 

Profile Descrlplion 

Proflie Headloss 

Downalream Velocity 

Upstream Veloctty 
- 

0.00 11 

Infinity ftls 

Infinity fVs 

Bentley Systenls. Inc. Haestad Methods Solution Center FlawMaster [08.01.058.00] 

1/2/2007 9:06:24AM 27 Siemans Company Drive Suite 200 W Walenown, CT 06795 USA +1-203-755-1666 Page 2 of 3 



Worksheet for BR24 - Irregular section 

GVF Output Data 

Normal Depth 

Critical Daplh 

Channel Slope 

Critical Slope 

Bentley Systems, In=. Haestad Methods Solution Center FlowMaster [08.01.058.001 

11212007 9:06:24 .AM 27 Siemons Company Drive Suite 200 W Wateriown. CT06795 USA +I-203-755-1666 Page 3 of 3 



Cross Section for BR28 Irregular Section 

Friction Melhod 

Salve For 

Marining Formula 

Normal Deplh 

Input Data 

Charinel Slope 0.00600 fVIt 

Normal Deplh 5.63 11 

Discharge 2604.00 fl'ls 

\\<,,..,,, 
,S&!on Image 

Bentley Systems. Inc. Haestad Methods Solution Center FlawMaster [06.01.058.001 

11212007 9:06:51 AM 27 Siernans Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 or 1 



Worksheet for BR28 Irregular Section 

Project Descnption 

Friclion Melhad 

Solve For 

Input Data 

Channel Slope 

Discharge 

Scclion Definitions 

Manntng Formula 

Normal Depth 

Bentley Systems, Inc. Haeslad Melhodr Solution Center FlowMaster [08.01.058.00] 

11212007 9:07:10 Ph4 27 Sientans Contpany Drive Suite 200 W Walenown, CT 06795 USA +I-203-155-1666 Page l of 3 



Worksheet for BR28 Irregular Section 

lnput Data 

StaOon (R) Elevation (fl) 

Roughness Segment Definitions 

Normal Depth 

Eievatlon Range OOOto11 OOIt 

Flow Area 

Wetted Perimeter 

Top Wjdlh 

Normal Depth 

Crtltcal Depth 

Crlt~cal Slope 

Velaclty 

Veloclty Head 

Speclflc Energy 

Fraude Number 

Flaw Type Subcr~t~cvl 

GVF lnput Data 

Downstlearn Depth 

Length 

Number 0 1  Steps 

Upslream Depth 

Profile Description 

Prolile Headloss 

Downslream Velocity 

Upstream Velocity 

0 00 11 

lnfinily fVs 

lnfinily fus 

Benlley Syrlelnr, Ins. Haerlad Methods Solution Center FlowMaster [08.01.058.00] 

11212007 9:07:10 AM 27 Siemnons Company Drive Suite 200 W Watertown. CT 06795 USA +1-203-755-1666 Page 2 of 3 



Worksheet for BR28 Irregular Section 

GVF Output Data 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Bentley Systems. lnc. Haestad Methods Solution Center FlowMaster [08.01.058.001 

1/2/2007 9:07:10 Mn 27 Siemons Compally Drive Suite 200 W Wate~lawn, CT06795 USA +1-203-755-1666 Page 3 of 3 



Cross Section for BR29 Irregular Section . .- - - - 

Project Descript~on 

Fr~cllon Melhod 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Dlschargr 

Mann~ng Formula 

Normal Deplh 

0 00680 lull 
5 0 7  ft 

1059 00 fils 

Cross Se 

Station 

Benlley Systenls, Inc. Haestad Methods Solulion Cenler FlowMastei [08.01.058.00] 

11212007 9:07:31 /\M 27 Sierrlons Cornpa~~y Drive Suite 200 W Walenown, CT06795 USA +1-203.7551666 Page I of 1 



Worksheet for BR29 Irregular Section 

Project Descnpt~on 

Friclian Melhod 

Solve For 

Input Dafa 

Channel Slope 

D~schaige 

Seclion Deilnitlons 

Manning Formula 

Normal Deplh 

Bentley Syslemr, lnc. Haestad Methods Solution Center FlowMarter [08.01.058.00] 

ll2R007 9:07:46 AM 27 Siemons Company Drive Suite 200 W Wateltoun. CT 06795 USA +1-203-755-1666 Page 1 of 3 



Worksheet for BR29 Irregular Section 

lnput Data 

Roughness Segmenl Definitions 

Normal Depth 

Elevallon Range 

Flow Area 

Welled Per~meter 

Tap Wldlh 

Normal Depth 

Crttlcal Deplh 

Cntlcal Slope 

Veloclly 

Velocoly Head 

Speclflc Energy 

Froude Number 

Flaw Type 

GVF lnput Data 

Downstrean, Depth 

Length 

Number Of  Sleps 

GVF Output D 

Upslream DepIh 

Profole Descrlpllon 

Profcle Headlass 

Downstream Veloclly 

Upstream Veloclly 

Normal Depth 

5.07 i t  

0 00 lo 14.00 It 

170.17 ft2 

74.99 f l  

4883 f t  

'5.07 11 

3 90 It 

0 01877 fVlt 

6 22 fVs 

060 i t  

567 f l  

0 59 

Subcritical 

0 00 rt 

3.00 fl 

0 

0 0 0  ft 

0 00 11 

lnfinily fws 

inlmity fus 

5 07 i t  

~ ~ ~ l l ~ y  systems. lnc. Haertad ~e t l i ods  Salutiao Center FtowMaster [08.01.058.001 

112R007 9:07:46 AM 27 Sieman~ Company mive Suite 200 W Waleriow#?. CT 06795 USA +I-203-755-7656 Page 2 of 3 



Worksheet for BR29 Irregular Section 

GVF Output Data 

Crlllcal Depth 

Chvrlrlel Slope 

Crilical Slope 

Bentley Systems. lnc. Haestad Methods Solution Center FlowMasLer [08.01.058.00] 

11212007 907:46 AM 27 Siernons Company Orive Suile 200 W Walertown, CT 06795 USA +1-203-755-1666 Page 3 of 3 



Cross Section for BR31 -- Irregular Section 

Project Descr~pt~on 

FrtcL~on Method 

Solve For 

Manning Formula 

Normal Depth 

Input Data 

Channel Slope 

Normal Depth 

Dscharge 

o 00800 ttm 

4 7 2  n 
5336 00 R'ls 

Cross Section Image 

Bentley Systems. Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066,00] 

ZH6I2007 2:11:28 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.7551656 Page 1 of 1 



Worksheet for BR31 Irregular Section 

Project Descnpt~on 

Fricllon Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Mannlng Formula 

Normal Depth 

Elevation (fi) 

Bentiey Systems, Inc. Haestad Methods Solution Center Bentley FlowMasler [08.01.066.00] 

ZH612007 2:11:10 PM 27 Siemons Company Drive Suite 200 W Wateltown, CT06795 USA +I-203-755-1666 Page I 01 3 



Worksheet -- for BR31 Irregular Section 

Input Data 

Stat~on (ft) Elevation (R) 

1116 6 00 

1+18 6 00 

Roughness Segment Deftn!hons 

Start Stat~on Endrng Statlon 

Results 

Normal Depth 

Elevation Range 000to600R 

Flow Area 

Wetted Perlmeter 

Top Wldth 

Normal Depth 

Crltlcal Depth 

Critlcal Slope 

Veloclty 

Veloclty Head 

Speclfic Energy 

Froude NJmber 

Flow Type Subcrltlcal 

GVF Input Data 

Downslream Depth 

Length 

Number 01 Steps 

GVF Output Data 

Upstream Depth 

Proflle Desalptlon 

Proflle Headloss 

Downstream Veloc~ty 

Upstream Veloclty 

000 ft 

Infinity fVs 

lnlinity ftis 

Roughness Coeffic~ent 

0 031 

Bentley Systems, lnc. Haestad Methods Solution Center Belltley FlowMaster [08.01.066.00] 
211612007 2:11:10 PM 27 Slemons Company Drivesuite 200 W Watertown. CT06795 USA +1-203-755-1666 Page 2 of 3 



Worksheet for BR31 Irregular Section 

GVF Output Data 

Normal Depth 

Crltlcal Depth 

Channel Slope 

Crltlcal Slope 

4 72 R 

4 05 R 

o 00800 wit 
001523 wit 

Bentley Systems, Inc. Haestad Methods Solution Center Betltley FlowMaster [08.01.066.00] 

U1612007 2:11:10 PM 27 Siemans Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.755-1666 Page 3 of 3 



Cross Section for BR35 Irregular Section .- 

Project Descrlptlon 

Frlct~on Method 

Solve For 

Input Data 

Cnannel Slope 

Normal Depth 

Olscharge 

Mannlng Formula 

Normal Depth 

Cross Secboo lmage 

Bentley Systems, lnc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

211612007 2:12:16 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for BR35 Irregular Section 

Project Descr~ptlon 

Frtct~on Method 

Solve For 

Manning Formula 

Normal Depth 

Input Data 

Channel Slope 

Discharge 

Sectton Defnltions 

Statton (ft) 

Bentley Systems, lnc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

211612007 2:12:06 PM 27 Sienton~ Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3 



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

. .. .. Worksheet . . . - . . - . for BR35 Irregular Section - 

lnput Data 

Roughness Segment Definitions 

Start Station Endlng Statton 

Results 

Normal Depth 

Elevatlon Range 

Flow Area 

Wetted Pertmeter 

Top Width 

Normal Depth 

Crltlcal Depth 

Crltlcal Slope 

Velocity 

Veloclty Head 

Speclflc Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Descrlptlon 

Proflle Headloss 

Downstream Veloclv 

Upstream Velocity 

Roughness Coeffictent 

Subcritical 

0.00 R 

Infinity Ws 

Infinity Ws 

Bentley Systems, lnc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 
M612007 2:12:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 3 



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

-. - Worksheet - for - BR35 Irregular -. Section . . .. . - . . - - - 

GVF Output Data 

Normal Depth 

Cntical Depth 

Channel Slope 

Critical Slope 

Bentley Systems, Inc. Haestad Methods Solution Center kntiey FlowMaster [08.01.066.00] 

211612007 2:12:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3 



.- 

Cross Section for BR 36 Irregular Section 
- 

.- 

Friction Melhod 

Solve For 

Mannfng Formula 

Normal Deplh 

Input Data 

Channel Slope 

Normal Deplh 

Discharge 

Grws Section Image 

Bentley Systems, Inc. Hacstad Methods Solution Center FlowMaster [08.01.058.00] 

101612006 2:17:29 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page I of 1 



Worksheet for BR 36 Irregular Section 

Project Descrtpt~on 

Fnctlon Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Sectton Deiln~t~ons 

Mann~ng Formula 

Normal Depth 

Bentley Systems, Ine. Haestad Methods Solution Center FlawMaster [08.01.058.00] 

101612006 2:17:40 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1566 Page 1 ol 3 



Worksheet for BR 36 Irregular Section -- 

Input Data 

Statlon (11) 

Roughness Segment Def~n~t~ons 

Sterl Stat on Endmg Sbation Ro~ghness Coeffieent 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Per~meter 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velociiy 

Velociiy Head 

Specific Energy 

Froude Number 

Flow Type 

5.69 fl 

0.00 to 13.00 R 

463.62 R2 

184.74 R 

113.82 R 

5.69 fl 

4.07 fl 

0.01842 Wfl 

6.00 Ws 

0.56 fl 

6.25 fl 

0.52 

Subcritical 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

0.00 fl 

Infinity Ws 

Infinity Ws 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 

27 Siemons Company Drive Suite 200 W Watertown. CT 06795 USA +I-203-755-1666 Page 2 of 3 



Worksheet for BR 36 Irregular Section 

GVF Output Dafa 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Bentley Systems, Inc. Haestad Methods Solution Center FiowMaster [08.01.058.00] 
101612006 2:17:40 PM 27 Siernans Company Drive Suite 200 W Watertam, CT 06795 USA +I-203-755-1666 Page 3 of 3 



Cross Section for BR41 and BR42 Irregular Section 

Project Descript~on 

Frlcton Me thd  Manr~lr~y Formula 

Solve For Normdl Depth 

Input Data 

Channei Slope 0.00700 tuft 

Normal Deplh 4.09 It 

Discharge 5756.00 fl'ls 

Bentley Systems, tnc. Haeslad Melhods Solution Center FlowMaser [Os.Oi.050.00] 

11212007 9:10:44 I\M 27 Siernons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-7666 Page 1 of 1 



Worksheet for BR41 and BR42 Irregular Section 

Project Descnption 

Friction lvlclhad 

Salve For 

Manning Formula 

Normal Depth 

input Data 

Channel Slope 

Discharge 

Seclion Definitions 

SMon (n) Elwarm ((I) 

GOO 

5 00 

0 00 

6 00 

6.00 

0.00 

0 0 0  

6.00 

6.00 

0 0 0  

0 0 0  

6.00 

6.00 

0.00 

0.00 

G 00 

6.00 

0 00 

0 0 0  

6.00 

6.00 

0.00 

2.00 

6.00 

6.00 

2.00 

2.00 

Bentley Systems. Inc. Haestad Methods Solution Center FlovMaster [08.01.058.00] 

11212007 9:ll:Oo PIM 27 Siernons Company Drive Suile 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3 



Worksheet for BR41 and BR42 Irregular Section 

Input Data 

Roughness Scgmcnl Deflnlllons 

Slart Slatlm Endlng Staim Rwghnas C M t ~ e n t  

k*lts 

Normal Depth 489 ft 

Elevation Range 0 0 0  lo 6.00 It 

Flow Area 903.63 11' 

Wefled Perimeter 36070 11 

Top Widlh 237.27 i t  

Normal Depth 4.89 i t  

Critical Depth 3.58 f 

Cntlcal Slope 0.02093 Wlt 

Velocity 6.37 fUs 

Veloclly Head 0.63 ft 

Speclflc Energy 5.52 ft 

Fraude Number 0.58 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0 00 11 

Length 0.00 It 

Number01 Sleps 0 

GViputpuf . , Data 

Upstream Depth 0.00 ft 

Profile Description 

Profiie Headloss 0 00 i t  

Downstream Velocity Inlinity f ' ts 

Upslream Veiocily lnlinily IVs 
.. .. . . ~ ~ - 

Bentley Systems. i n ~ .  Haertad Methods Solution Center FlowMaster 108.01.058.001 

11212007 9:11:00 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 3 



.-- worksheet for BR41 and BR42 Irregular -- Section 

GVF Output Data 

Normal Depth 

Critical Dep i i~  

Channel Slope 

Critical Slripe 

Bentley Systems. lnc. Haertad Methods Solution Cenler FlawMaster [08.01.058.00] 

11212007 9:11:00 eiM 27 Siemans Company Drive Suite 200 W Watertown. CT 06795 USA '1-203-7551666 Page 3 of 3 



- . - 

... -. . . . .- - ... Cross Section for BR43 Irregular Section -- 

Prolect Description 

Fr~ct fon Method 

Solve Far 

Mannmg Formula 

Normal Dcplh 

Input Data 

Channel Slope 000000 fuft  

Normal Depth 2.66 n 
Discharge 4747.00 f r is  

. , 

OtOO 0150 1+W ir5O 2+00 2+50 3+O@ 
Station 

Bentley Systems. lnc. Haestad Methods Solution Center FlowMarter [08.01.058.001 

11212007 9:H:ZD Phl 27 Siemons Company Drive Suite200 W Waledown, CT06795 USA +1-203.7551665 Page 1 of  1 



- -- 
Worksheet for BR43 Irregular Section - -. 

Project Oescnption 

Fnctlon Melhad 

Solvc Far 

Input Data 

Channel Slope 

Discharge 

Secttan Deftnltlons 

Manntng Formula 

Normal Deplh 

Bentley Syrlernr, lnc. Haestad Methods Solution Center Flowmilsler [O~.O~.O~.OO] 

11212007 9:11:33 Ah? 27Siernons Conlpany Drive Suite ZOO W Waterlawn, CT 06795 USA +1-203-755-1666 Page 1 of 3 



-- - 
Worksheet for BR43 Irregular Section 

Input Data 

Roughness Segmenl Definitlans 

Results 

Normal Deplh 

Elevation Range 0.00 to 6 00 ft 

Flow Area 

Welted Perimeter 

Top Widlh 

Normal Depth 

Crilical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flaw Type Subctitical 

Downslream Deplh 

Length 

Upslream Depth 

Profile Descriplim 

Profile Headloss 

Downstream Vdocity 

Upstream Velmily 

759.51 itz 

386.27 ft 

285.00 ft 

2.66 fl 

2 0 5  ft 

0.01939 fwft 

6.25 fVs 

0.61 11 

3 2 7  11 

0.67 

0.00 ft 

Infinity rus 

lnfinlly fVs 

Bentley Syslems, inc. Haeslad Methods Solution Center FlowMaster 108.01.058.00] 

11212007 9:11:33 PM 27 Siemons Company Drlve Suite 200 W Walenown. CT 06795 USA +1-203-755-1666 Page 2 of 3 



- - 
Worksheet for BR43 Irregular Section - - 

GVF Output Data 

Norrrlal Depth 

Cr tlcal Ovplh 

Channel Slope 

Cr~ l~ca l  Slope 

Bentley Systems, Inc. Haeslad Methods Solution Center FlowMaster [08.01.058.00] 

11212007 9:11:33 Ah4 27 Siemons Company Drive suite 200 W Wacertown, CT06795 USA +I-203-755-1666 Page 3 or 1 



- 
Cross Section for BR48 Irregular Section 

Project Descnption 

Friction Method 

Salve Fo, 

Manning Formula 

Narnlal Depth 

input Data 

Channel Slope 

Norlnai Deplh 

Discharge 

Cross Section image 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 

11212007 9:11:49 PIM 27 Siemorlr Company Drive Suite 200 W Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



-- - 
Worksheet for BR48 Irregular Section 

Project Despription 

Fr~ctlon Mclhod 

Salve Far 

Input Data 

Channel Slope 

Discharge 

Secllan Deftn~llons 

Manntng Fannula 

Normal Deplh 

0 00670 fufl 

4842 00 flx1s 

Bentley Systems. Ins. Haestad Methods Solnltion Cenler FIowMaster [08.01.058.00] 
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Worksheet for BR48 Irregular Section 

Input Data 

Statton (ft) Ele~ai lw (it) 

l + l 7  4 50 

l+19 4 50 

Roughness Segment Definitions 

Start Statim 

Normal Depth 4.07 ft 

Elevation Range 0.00 104.50 11 

Flow Area 792.69 fP 

Wetted Pwimeler 300.69 f l  

Tap Width 195.00 ft 

Narnlal Depth 4.07 ft 

Crilical Depth 2.68 11 

Crittcal Slope 0.02277 fun 
Velocity 6.11 1Us 

Velocity Head 0.58 ft 

Specific Energy 4.64 ft 

Froude Number 0.53 

Flow Type Subcritical 

. . ,-,. >. 

.@$?ilr@t Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

0 

Upstream Depth 0.00 H 

Profile Description 

Profile Headtoss 0.00 ft 

Downstream Velocity Infinity fVs 

Upstrcam Velocity Infinity IVs 
~ ~ ~ .. .. 

Benlley Sy5tems. Ins. Haestad Methods Solution Center FiowMaster [08.01.058.001 
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Worksheet for BR48 Irregular Section 

GVF Output Data 

Normal Deplh 

Critical Depth 

Channel Slope 

Cdtical S l a m  

Bentley Systems. Inc. Haestad Methods Solution Center FlowMaster 108.01.058.001 
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-- 
C;&S Section for BR54 Irregular Section 

- 

- . 

Project Descnption 

Friction Method 

Solvc For 

Manning Formula 

Normal Deplh 

input hata 

Channel Slope 0.00820 f ~ f t  

Normal Doplh 4.83 f l  

Discharge 4369.00 fl'is 

Cross Section Image 

Bentley Systems. R c .  Haestad Methods Solution Center FlawMaster [08.01.058.001 

11212007 9:1232M1 27 Siernans Company Drive Suite 200 W Waledown. CT 06795 USA tl-203-755-1666 Page 1 of 1 



- - - 
-- Worksheet for BR54 Irregular Section . . . . . - - . 

Project Descnpt~on 

Frlclion Methad 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Mann~ng Formula 

Normal Depth 

SMion (h) Elsvalim (ft) 

Roughness Segment Definitions 

Stan Stahm Endlng SLauon Roughness CoeKtclenl 

Normal Oeplh 

Elevation Range 

Fiow Area 

Wetlcd Perlmeler 

Top Width 

Normal Depth 

Bentley Systems. Inc. Haeslad Methods Solution Center FlowMaster [08.01.058.00] 

11212007 9:12:48 PIM 27 Siernons Company Drive Suite 200 W Watenown, CT06795 USA +1-203-755-1666 Page 1 01 2 



Worksheet  for BR54 Irregular S e c t i o n  - 

Results 

Critical Depth 3 87 11 

Critlral Slope 0.01703 fUfl 

Veloclty 8.26 fUs 

Vclmily Head 1 0 6  11 

Specific Energy 5.90 11 

Froude Number 0.70 

Flow Type Subcritical 

&VF Input D 

Downstream Depth 000  It 

Length 000  11 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 030 ft 

Profile Description 

Profrte Headloss 0.00 f l  

Dow~lslream Velmity Infinity fVs 

Upstream Veioclly Infinibf fWs 

Normal Depth 4.83 it 

Crilical Depth 3.87 H 

Channel Slope 0.00820 fVft 

Citl~cal Siope 0.01703 fVft 

Bentley Systems. Inc. Haestad Mclhods Solulion Center FlowMasler [08.01.058.001 
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Cross Section for BR55 Irregular Section 

Project Description 

Friction Method 

Solve For 

Manning Formula 

Normal Depth 

Input Data 

Channel Slope 0.00730 fun  
Normal Depth 4.56 fl 

Discharge 3742.00 f13is 

C,$&~&tion Image 

Bentley Sylternl, Inc. Hae~tad Methods Solution Center FlowMaster [08.01.058.00] 

11212007 9:13:06 AN 27 Siernons Company Drive Suite200 W Watertown, CT06795 USA +I-203-755-1666 Page l of 1 



Worksheet for BR55 Irregular Section 

Project Descnption 

Frlcton Melhod Manning Formula 

Solve For Normal Depth 

Input Data 

Channel Slope 0 00730 fult 

Discharge 3742 00 itJ/s 

Sectton Deflnlt!ons 

Roughness Segmenl Definitions 

S M  Stahon Ending St3l:an R o y h w s  C o d f r ; m t  

Normal Depth 4.56 11 

Elevation Range 0.00 10 11 00 11 

Flaw Area 494.13 lt2 

Wetled Perinieler 145.24 i t  

Top Widlll 122.07 11 

4.56 n 
- - . ~~ ~~ ~ . . - ~ ~ ~ ~  

Benlley Systems. Inc. Haestad Melhodr Solution Center FlowMarIer [08.01.058.00] 
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Worksheet for BR55 Irregular . .. Section -- 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Speclfic Energy 

Froude Number 

Flaw Type Subcrilical 

Downstream Depth 

Length 

Number 01 Sleps 

Upslream Depth 

Profile Description 

Profile Headlass 

Downsiream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

0.00 it 

infinity fUs 

lnfinlty rus 

456  ft 

3 SO I1 

0.00730 fUll 

0.01730 fUR 

Bentley Systems, inc. Haeslad Methods Soiulion Center FtowMarter I08.01 058.001 
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- 
Cross Section for BR56 Irregu\ar_Section - - 

Friction Melhod 

Solve Far 

Manning Formula 

Normal Dopth 

Input Data 

Channel Slope 0 00620 lull 

Normal Depth 4 79 11 

Dlschargp 3742 00 ft3/s 

Cross Section image 

~ e n t l e y  Systems, lnc. ~ a e r t a d  Methods Sa lu t ia~~  Center FlowMasler [08.01.058.00] 

11212007 913:36 PIM 27 Siemans Company Drive Suite 200 W Watenawn, CT06795 USA +I-203-755-1666 Page i of 1 



- - 
Worksheet for BR56 Irregular Section - 

Project Description 

Frlcllon Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Seclcon Deiln~llons 

Manning Farniula 

Norniai Deplh 

0.00620 f ~ l t  

3742.00 ft31s 

Roughness Segment Definilions 

Results 

Nornial Deplh 

Elevation Range 

Flow Area 

Wened Pcrrrneter 

Top Widlh 

Normal Depth 

Bentley Systems, lnc. Haestad Methods Solution Center FlawMaster [08.01.058.00] 

112120019:13:4€ AM 27 Siemonz Campany Drive Suite 200 W Watertown, CT06795 USA +1-203-755-1566 Page I a1 2 



Worksheet for BR56 Irregular Section 

desu~ts 

Critical Depth 

Critical Slope 

Velocity 

Vclacily tlavd 

Specific Energy 

Fraudc Number 

Flaw Type 

Downstream Depth 

Length 

Number Of Steps 

Upstream Deplh 

Proiilc Dcscriptlon 

Profile Hmdloss 

Downstream Velocity 

Upstream Velmity 

Normal Dcplh 

Critical Depth 

Channel Slope 

Critical Slope 

3.50 ft 

0.01730 full 

7 flis 

0.79 i t  

5.59 ft 

0.61 

Subcritical 

0.00 ft 

0 00 ft 

0 

0.00 It 

0.00 11 

Infinity flis 

lnlinily R/s 

4.79 it 

3.50 R 

000620 fffft 

0.01730 fffft 

Benlley Systems, lnc. Haestad Methods Solution Cenler FtowMaster [08.01.058.00] 
11212007 9:43:48 ARI 27 Siemons Colnpally Drive Suite 200 W Watenown, CT 06795 USA +I-203-755-1666 Page 2 01 2 



-- -- 
Cross Section for BR57 Eregular Section - - 

Prqed Descnption 

Friclion Method 

Solve For 

Manning Formula 

Normal Depth 

Input Data 

Channel Slope 0 00690 lUft 

Normal Drplh 4 15 11 

3115.00 11'1s 

Bentley Systems, Inc. Haeslad Methods Solution Center FlowMaster [08.01.058.W] 

11212007 9:14:07 Pht 27 Siemons Company Drive Suite 200 W Watertown. CT 06795 USA +I-203-755-1666 Page l of 1 



. . . . .. - .. 

Worksheet for BR57 Irregular Section - 

Project Description 

Friction Melhod 

Solve Far 

Manning Formula 

Normal Depth 

Channel Slope 

Discharge 

Section Definltlons 

Roughness Segment Odinitions 

Normal Depth 4.15 It 

Elevation Range 0.00 to 11 0 0  11 

Flow Area 445 07 (1' 

WeNed Perimeter 14071 It 

Top Width 119.63 11 

Normal Depth 4.15 ft 

Bentley Systems, Inc. Hasstad Metl!ods Solution Center FlowMaster [08.01.058.00] 

11212007 9:14:20 Nd 27 Siemons Company Olive Sulte 200 W Watertown, CT06795 USA +I-203-755-1666 Page 1 of 2 



- - . . . .... . 
Worksheet for BR57 Irregular Section 

Results 

Crilical Deplh 

Critical Slope 

Velocib 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type Subcritical 

Downstream Depth 

Lenglh 

Number Of Steps 

Upstream Oepfh 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Crilical Depth 

Channel Slope 

Critical Slooe 

0.00 ft 

Infinity fus 

Infinity fUs 

4.15 i t  

3.11 f l  

0.00690 ffffl 

0 01764 full 

Bem~tl~y Systems, Inc. Haestad Methods Solulion Center FlowMaster [08.01.058.00] 

11212007 9:14:20 AM 27 Siernons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.755-1656 Page 2 of 2 



Cross Section for BR58 Irregular Section 

Project Description 

Friclion Melhod ?4anr>ing Farmula 

Solve For Normal Dcplh 

~qput Data 

Channel Slope 0 00650 fuft 

Normal Depth 4 22 ft 

Oischargo 3115 00 f13is 

. .~. ,, 
q , s S  Section 

Station 

Bentley Systems, Inc. Haestad Methods Solution Center FlouMaster [08.01.058.00] 

1/2/2007 9:14:42 Md 27 siemons Company Drive Suite 7.00 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for BR58 Irregular Section 

P r o j e c t  Desa~pt~on 

Friction Methad 

Solve For 

Input Data 

Chvnncl Slape 

Discharge 

Sedion Definitions 

Manntng Formula 

Normal Depth 

Roughness Segment Def~nitions 

Start S l a h  Endong Slalm Rmghness Coefiicfenl 

Normal Depth 4 22 ft 

Elevation Range 0 00 to 11.00 ft 

Flow Area 454 19 11' 

Wotted Perimelel 141 55 ft 

Tap Widlh 120 08 ft 

Normal Deplh 4.22 i t  

Bentley Systelnr, lnc. Haertad Mstllodr Solution Cellter FlowMaster [08.01.058.001 

11212007 9:14:56 AM 27 Siemons Company Drive Sulle 200 W Watertown, CT 06795 USA +1-203-755-1666 Page l of 2 



Lower Painted Rock Watershed Zone A 
Floodplain Delineation Study East Watershed 

Appendix E. Hydraulic Analysis Supporting Documentation 

E.5 Hydraulic Calculations 

~ .~.. - 
Kimley-Horn and Associates. Inc. 
KHA Project No. 091131013 
FCD 2004C065 



Lower Panted h-_. Watershed 
Zone A Flwdpialn Delni:atlon Study 

EasI Watershed 

Table E.1: HEC-RAS Summary Table 

~ourlh~1;wsh Reach 3 2.85 PF 1 15702 610 15 615.45 614.63 615.97 0.005026 6.87 3336.88 123793 0.69 
~oullh~1;wsh Reach 3 3.281 
FoullhJlyWsh Reach 4 4.226 
FoullhJlyWsh Reach 4 4.277 
FoullhJlyWsh Reach 5 4,994 
PoullhJlyWsh Reach 5 5.371 
FourthJlyWsh Reach 5 5.569 
FourlhJlyWsh Rcach 5 5.74 
FoullhJlyWsh Reach 5 5.766 
FoullhJlyWsh Reach 5 5.939 
FounhJlyWsh Reach 5 6.127 
FounhJIyWsh Rasch 5 6.32 
FoullhJIyWsh Reach 5 6.511 
FourthJlyWsh Reac'n 5 6,697 
FoullhJlyWsh Reach 5 6 884 
FourlhJlyWsh Reach 5 7.074 
FourthJlyWsh Reach 5 7 266 
FourlhJlyWsh Reach 5 7.502 
FourthJyWsh Reach 5 8.021 
FourlhJIyWsh Reach 5 8.211 
FourlhJiyWsh Raach 5 8.59 
FoullhJlyWsh Reach 5 8.966 
FcurlhJlyWsh Reach 5 9.458 
FourlhJlyWsh Reach 5 9.728 
FourlhJlyWsh Reach 5 9.944 
FoullhJlyWsh Reach 5 10.092 
FmullhJlyWsh Reach 5 10.485 
FourthJlyWsh Reach 9 10.675 
FourthJlyWsh Reach 5 10.866 
FourthJlyW~h Reach 5 11.053 
FourthJlyWsh Reach 5 11.24 
FourthJlyWsh Reach 5 11,427 
FourthJlyWsh Reach 5 11.62 
Fo~llhJIyWsh Reach 5 11.81 
FoullhJlyWsh Rcach 5 11999 
FourthJIyWsh Reach 5 12.188 
FoullhJlyWsh Reach 5 12.378 
FoullhJlyWsh Reach 5 12.567 
FourlhJlyWsh Reach 5 13.025 
FounhJlyWSh Reach 5 13.209 
FounhJlyWsh Raach 5 13.458 
FourlhJlyWsh Reach 5 13.574 

Kimlcy-Horn and Associales. Inc 
KIiA Project No. 091131013 
FCD 2004C065 



Lower Pamleri, .Watershed 
Zone A Floodplain Dellneallol Study 

East Watershed 

Table E.l: HEC-RAS Summary Table (Continued) 

FourlhJyWsh Reach 6 13.974 PF 1 5644 1026.21 1031.42 1031.42 1032,51 0.013467 6.42 684.46 33379 0.99 
FaurlhJlyWsh Reach 6 14.06 PF I 5644 1039.4 1041.59 1041.59 1042,34 0.014417 7.01 839.96 606.92 0.97 
FourlhJlyWsh Reach 6 14247 PF 1 5644 1039.69 1045.12 1045.39 0.001263 4.2 1412.04 368.07 0.35 
FourlhJlyWsh Reach6 14.413 PF 1 5644 1047.26 1051.38 1051.38 1052.44 0.011569 6.45 734.16 369.76 0.94 
FourlhJlyWsh Reach 6 14.596 PF I 5644 1057 51 1061.58 1061.27 1062.09 0.006463 5.73 964.65 554.56 0.76 
FourlhJlyWsh Reach 6 14.673 PF I 5644 1060 1083.38 1063,55 0.002054 3.65 1747.56 709.96 0 4 
FourlhJlyWsh React, 6 14.849 PF I 5644 1069 31 1071.35 1071.35 1072.2 0.015161 7.41 762.1 452 1 0 1  
FourlhJlyWsh React, 6 14.97 PF I 5034 1069 69 1075 62 1074 1076.14 0.003053 5.8 677.32 236.25 0.52 
FourlhJlyWrh React, 6 15.09 PF I 5034 1079.51 1062 1062 1062.96 0.014701 7.66 640.06 338.86 1.01 
FourlhJlyWrh Reach 6 15.24 PF 1 5034 1079.97 1086.05 1066.43 0 002029 4.94 1016.91 244.89 0.43 
FourlhJlyWsh Reach 6 15.332 PF 1 5034 1065.12 1088.53 1086.53 1069.62 0 01407 6.41 596 56 277.26 1.01 

FourlhJlyW~hTbl Reach 1 0.815 PF 1 2107 604.66 60715 605.95 607 21 0 000961 1.93 1157 721.37 0 24 
FourlhJlyWshTbl Reach ! 1.006 PF 1 1647 609.49 610.86 610.66 611.22 0.023628 5 3 406 99 61745 1.03 
FourlhJlyWshTbl Reach 1 1 194 PF 1 1647 615.14 617.36 616.62 617.49 0.00265 2.94 67554 526.39 0 4  
FourlhJlyWshTbl Roach 1 1.382 PF 1 1647 619.95 621 66 621.29 621.88 0.007242 3.67 542.26 531.4 0 61 
FourthJlyWshTb1 Reach 1 1.762 PF 1 1647 62676 631.55 630.64 631.71 0.003702 3 14 568.52 397.14 0 45 
FourthJlyWshTbl Reach 1 1.952 PF I 1647 633.42 635 5 634.83 635.63 0.00412 2.67 643.65 526 52 0.46 
FourthJlyWsnTbl Reach 1 2.063 PF 1 1587 639.56 640 76 640.76 641 13 0.028674 5.24 327.02 461.55 1.07 
FourthJlyWshTbl Reach 1 2.314 PF 1 1567 646.49 64906 648.13 649 2 0 002686 3.07 531.06 327.74 0.4 
FourthJlyWshTbl Reach 1 2.519 PF 1 1567 653.66 655 02 654.96 655 44 0.019216 5.21 305.22 33196 0.95 
FourthJlyWshTbl Reach 1 2 776 PF 1 1587 659.66 662.17 661.21 662.3 0.002275 2.95 563.01 339.06 0 37 
FourthJlyWshTbl Reach 1 3.071 PF 1 1328 666,59 670.03 670.03 670.51 0.021534 5.55 240.05 267.19 1 
FourlhJlyWshTbi Reach 1 3.279 PF 1 1328 675.92 678.46 677.69 676.65 0.003694 3.51 385.01 244.16 0.46 
FourlhJlyW~hTbl Reach 1 3 466 PF 1 1326 661.43 683.56 883.16 66369 0 006139 4.6 291.66 210.19 0.66 
FourlhJlyWshTbl Roach 1 3.561 PF 1 1326 662.6 664.87 664.91 0.000679 1.61 647.72 470.2 0.2 
FourlhJlyWshTbl Reach 1 3 66 PF 1 1326 885.26 686.81 886.81 667.34 0.020635 5.82 230.13 233.54 1 
FourlhJiyWshTbl Reach 1 3.848 PF I 1326 697.28 699.81 899.46 700.24 0.006913 5.3 255.56 17151 0.71 
FourlhJlyWshTbl Reach 1 4.033 PF I 1066 699 35 703.13 703.24 0.001312 2 6  411.4 172.44 0.29 
FourlhJlyW~hTbl Ruach 1 4.127 PF 1 1066 707.84 708 8 706.6 709.2 0.021517 5.13 214.55 273.85 0.96 
FoudhJlyWshTbl Reach 1 4.37 PF I 1066 709.32 71 1.86 710.74 711.92 0.000743 1.48 720.95 441.01 0 2 
FourlhJlyW~hTbl Reach 1 4.466 PF I 1066 713.07 714.46 714.46 714.93 0.02261 1 5 35 199.39 229.85 101  
FourlhJlyW~hTbl Reach 1 4.6 PF I 1066 716.85 719.77 716.96 719.96 0.004268 3.7 266 68 166.87 0.49 
FourlhJlyWshTbl Reach 1 4.852 PF 1 1066 725 72 726.05 727.86 728.56 0.010596 6 26 201.77 146.77 0.79 
FourlhJlyWshTb2 Reach 1 1.124 PF 1 5552 661.9 665.01 684.37 665.23 0.003257 3.96 1713.42 1392.25 0.47 
FourlhJlyWshTb2 Reach 1 1,217 PF 1 5552 666.46 668.66 668.86 669.5 0,014063 6.53 91948 76385 0.93 
FourlhJlyWshTb2 Reach 1 1.645 PF 1 5552 679.06 682.37 662.62 0.003153 4.02 1463.36 794.39 0.47 
FourlhJlyWshTb2 Reach 1 1.929 PF 1 5552 689.59 693.11 693.1 1 694.23 0.01241 6.62 664.02 343.29 0.95 
FourlhJlyWshTb2 Reach 1 2.186 PF 1 5690 699.43 702.54 701.8 702.77 0 003737 4.61 1590.67 934.19 0.52 
FourlhJlyWshTb2 Reach 1 2.272 PF 1 5690 707.37 710.21 710.21 710.87 0.01063 6.2 1077.76 1207.77 0.69 
FourlhJlyWshTb2 Reach 1 2.309 PF I 5690 702.01 710.94 71094 0.000013 0.52 11716.17 2306.11 0.04 
FourlhJyWshTbZ Reach 1 2 555 PF 1 5734 712.74 713.94 713.94 714.4 0.016976 5.49 1066.66 1340 7 0.99 
FourlhJlyWshTb2 Reach 1 2.747 PF I 5734 719.51 72181 721.26 721.96 0.003637 3.65 2010.57 1596.54 0 5  
FourlhJlyWshTb2 Reach 1 2,936 PF 1 5734 727.13 726.52 726 46 728.95 0.015961 5.64 1173.76 1241.66 0.94 
Fo~rthJlyWshTbZ Reach 1 3.129 PF 1 5734 731,19 734.29 733.26 734 54 0 002725 4.21 1543.96 759.69 0.45 
FourthJlyWshTb2 Reach 1 3.69 PF 1 5904 754.71 756.48 756.46 756.93 0.012714 5.95 1272.53 1427.59 0.67 
FourlhJIyWshTbZ Reach 1 3.862 PF 1 5904 759,l 763.06 762.61 763 44 0.003694 5 46 1566.74 1174.52 0.55 
FourlhJyWshTbZ Reach 1 4.126 PF 1 5904 765.6 769.44 769.11 770.32 0.007433 7.91 863.5 400.95 0.77 

Kimley-Horn and Associates. Inc 
KHA Pro,iect No 091131013 
FCD 2004C065 2Of12 



Lowel Painted I. ..+ Walershed 
Zone A Floodplatn Oel~oealiort Study 

Easl Walershed 

Table E . l :  HEC-RAS Summary Table (Continued) 

L.. R'w . I - - . .. . . . . . - - - , .  - , F ."'I , A  ,'l-o: & .  ' 1 .  I :? 4 "83 ,  0 06118 4 18 I I 

FounhJlyWshTb2 Reach 1 
FaunhJlyWshTb2 Revch 1 
FaunhJlyWshTb2 Reach 1 
FauntlJlyWrhTb2 Reach 1 
FountlJlyWshTb2 Reach 1 
FountlJlyWshTb2 Reach 1 
FounhJlyWshTb2 Reach 1 
FounhJlyWshTb2 Reach 1 
FounhJlyWshTb2 Reach 1 
FourthJIyWshTbZ Reach 1 
FourthJlyWshTb2 Reach 1 
FourthJyWshTbZ Reach 1 
FourthJyWshTbZ Reach 1 
FaurthJiyWshTbZ Reach 1 
FaurthJiyWshTb2 Reach 1 
FaurthJlyWshTbZ Reach 1 
FaurthJlyWrhTbZ Reach 1 
FourthJlyWshTb2 Reach 1 
FaurthJlyWshTb2 Reach 1 
FourthJlyWshTb2 Reach 1 
FaurthJlyWshTb2 Reach 1 
FaurthJlyWrhTb2 Reach 1 
FaurthJlyWrhTb3 Reach 1 
FaurthJlyWshTbJ Reach 1 
FaurthJlyWshTb3 Reach 1 
FourfhJtyWshTb3 Read? 1 
FaunhJlyWshTb3 Reach 1 
Fourth.llyWshTb3 Reach 1 
FourthJlyWshTb3 Reach 1 
FounhJlyWshTb3 Reach 1 
FounhJlyWshTb3 Reach 1 
FounhJlyWshTb3 Reach 1 
FounhJlyWshTb3 Reach 1 

Loudrmlkwsh Reach 1 
Loudrmlkwsh Reach 1 
Loudrrnlkwsh Reach 1 
LoudrrnlkWsn Reach 1 
LoudrmikWsh Reach 1 
LoudrmlkWsh Reach 1 
LoudrmlkWrh Reach 1 
LoudrmlkWsl~ Reach 1 
LoudrmlkWsh Reach 1 
LoudrmlkWsh Reach 1 
LoudrmikWsh Reach 1 
LoudrmIkWrh Reach 1 
Lo~drmkWsh Reach 1 
LoudrmkWsh Reach 1 

Kirnley-Horn and Associates, n c  
KHA Projecl No 091131013 
FCD 2004C065 



Lower Palnled b .  .. Walershed 
Zone A Floodpla~n Dellneallon Sludy 

East Watershed 

Table E. l :  HEC-RAS Summary Table (Continued) 

. . . -. . . . . 
RIwt ( ~ e a c h l  

R l v e ~ t a ' ~ ~  ( QTOWT MlnCh El I W . S a  C7fiW.S. I E.G.Elev ( E.G.Slope 1 VelChnl 1 Flow Ana 
(n) - . . . . - . - . . .@!!I (n) - in) IRM) ~ m )  t.4 R) ... 

o.arm * A  ,.# il-i. 1 : :, IF1 1 j ,4r r-3 3 1  I A L  Z, 602 .lil 083 3[ O:-I :x 11 (I:, .IH .a . 1 
LoudrmlkWsh Reach 1 5.269 PF 1 5346 689.06 692.16 692.04 692.91 0,007238 7 54 909.51 560.83 0.84 
LoudrmlkWsh Reach 1 5.431 PF 1 5346 694.53 698.79 698.79 700.1 1 0.008524 9 35 629.78 715.25 0.94 
Lo~drmIkWsI1 Reach 1 5.463 PF 1 5346 695.32 700.38 698.48 700.44 0 000478 2.19 3204.8 2680.96 0.22 
LoudrmlkWsh Reach 1 5.652 PF 1 5463 704.05 705.9 705.9 706 47 0 012071 6.12 930.51 908.29 0.96 
LoudrmlkWsh Reach 1 5.838 PF 1 5463 709.93 712.56 712 14 712.84 0.004031 4.37 1406 17 1177.71 0.59 
LoudrmlkWsh Reach 1 
LoudrmlkWsh Roach 1 
LoudrmlkW~I1 Reach 1 
LoudmlkWsh Reach 1 
LoudrmlkWsh Reach 1 
LoudrmlkWsh Reach 1 
LoudrmlkWsl~ Reach 1 
Lo~drmlkWbh Reach 1 
LoudrmlkWsh Reach 1 
LoudrmlkW~h Reach 1 
LoudrmlkWsh Reach 1 
LoudrmlWsh Reach 2 
LoudmlkWsh Reach 2 
LoudrmlkWah Reach 2 
LoudmlkWsh Reach 2 
LoudrmlkWsh Reach 2 
LoudrmlkWsh Reach 2 
LoudrmlkWsh Reach 2 
LoudmlkWsh R~acl,  2 
LoudrmlkWsh Reacl, 2 
LoudrmlkWsh Reacl,2 
LoudrmlhWrh Reacl, 2 

LoudrmlkWlhTbl Reach 1 
Lo~drmlhWshTbl Reacl, 1 
LoudrmlkWrhTbl Reacl) 1 
LoudrmlkWrhTbl Reacll 1 
LoudrmlhWshTbl Reach 1 
Lo~drmlkWshTbl Reach 1 

LPRlOOA Reach 1 
LPRl OOA Reach 1 
LPRlOOA Reach 1 
LPRl OOA Reach 1 
LPRlOOA Reach 1 
LPR125A Reach 1 
LPR125A Reach 1 
LPR135A Reach 1 
LPR135A Reach 1 
LPR135A Reach 1 
LPR135A Reach 1 
LPR135A Reach 1 
LPR135A Reach 1 
LPR135A Reach 1 



Lower Pairiled 8 . Walesshed 
Zoiie A Floodplain Delinealian Sludy 

Easl Watershed 

Table E.1: HEC-RAS Summary Table (Continued) 

- -. - . . . 
River Reach River Sta r m f i l e  Vel Chnl Flaw Area Top WMm Froude U'CM 

. .. . . . - . . . . (Wa) bq ill (Rl 
- ' r%~ .s,: I- , .  ' 3.", 'F , : ,, .?? I IJ . ,  .~ ,_ .~ 1 4 i c . 2 ~  I '  <<c  ( 1  . . ... . . . 

-.- 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Rcach 1 
Reach 1 
Reach 1 
Reach 1 
Rcach 1 
Rcach 1 
Rcach 1 
Reach I 
Reach I 
Reach I 
Reach I 
Reach 1 
Rcach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 

Kirnley-Horn and Asso~.iates, Inc 
KHA Projecl No. 091131013 
FCD 2004C065 





Lower Painled I ,  .,,Watershed 
Zone A Floodplain Delinealion Study 

East Watershed 

Table E.l:  HEC-RAS Summary Table (Continued) 

.. 
River C ~ E I  1. W.S.EW 1 c&w.s.- I E.O.U~V I ~0781op 1 ~e~$hnl  (. ~ l o w ~ n a  1 ~ 6 p - W i a  I ~ m d e # ~ h l  , 

(RJ . . . . . - - eft, , IR) ~ fml  ' INS) ceqm (N) .- -. 
. P i t  :':.', I . : :  , . 738 TF 1 f c .  17 573 5'5 : , c 0 -2054 3 i t  1:::~o 663 7 I I ~~- 

LPR155A Reach3 3.005 PF 1 5485 578.91 581.17 581.17 581.72 0.009573 6 31 1061.68 1011.28 0.83 
LPR155A Reach 3 3.089 PF 1 5485 579.93 583 583.17 0.001666 3.36 1782.11 951 91 0.37 
LPR155A Reach 3 3321 PF 1 5389 583.43 586 21 585.8 586.72 0 00592 5.95 1018.98 577.21 0.68 
LPR155A Reach4 3.692 PF 1 2127 597.37 599.39 599.19 599 81 0 009402 5.22 414.26 345 61 0 79 
LPR155A Reach 4 3.81 1 PF 1 2127 599,89 602.22 601.42 602 34 0.002121 2.77 799 81 602 36 0 38 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A R P R C ~  4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 4 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155A Reach 5 
LPR155B Reach 1 
LPR155B Reach 1 
LPR155B Reach 1 
LPR155B Reach 1 
LPR155B Reach 1 
LPR155B Reach 1 
LPR155B Reach 1 
LPR155C Reacll 1 
LPR155C Reach 1 
LPR155C Reach 1 

Kimley-Horn and Associales. Inc. 
KHA Project NO 091131013 
FCD 2004C085 



Lower Painted I .  ,..Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

Table E.l: HEC-RAS Summary Table (Continued) 

- - 
Rlver I ResCh- 1 River Sta UinCh El I I Q Total I .. . dr ( (nl. 

-i:il!c.' ic . i  h ' . ,36 'r . R1.' i 7 r  r 
QualISprWsh 
OuarlSprW~h 
QuaiiSprWsh 
QuailSprW~h 
QuaiISprWsh 
QuaiSprWsh 
QuailSprWsh 
QuailSprWsh 
QuallSprWsl~ 
OuailSpriVsh 
QuailSprWsh 
QuailSprWsh 
QuailSprWsh 
QuailSprWsh 
QuallSprW~h 
QuailSprWsh 
QualSprWsh 
QuallSprWsh 
QuaiiSprWsh 
QualSprWsh 
QuailSprWsh 
QuailSprW~h 
QuailSprWsh 
QuailSprWsh 
OuailSprWsh 
QuailSprWsh 
QuailSprWsh 
QuaiiSprWsh 
QuaiiSprW~h 
QuailSprWsh 
QuailSprWsh 
QuaiiSprWsh 
QuaiiSpiWsh 

QuailSprWshTbl 
QuailSprWshTbl 
QuallSprWshTbl 
QuaiSprWshTbl 
QuaiSprWshTbl 
QuailSprWshTbl 
QuailSprWshTbl 
QuailSprWshTbl 
QuaiiSprWshTbl 
QuailSprWshTbl 
QuaiSprWshTbl 
Qua~lSprWshTbl 
QuaiiSprWshTbl 
QuailS~rWshTbl 

Reach 1 
Reach 1 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reactl 2 
Reactl 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Rcach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 1 
Reach 1 
Reach 1 
Reach l 
Reach I 
Reach 1 
Reach ? 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Rrach 1 
Rcach 2 

Kimley-Honi and Assoc~aies, nc.  
KHA Project No. 091131013 
FCD 2004C065 80 f12  





Lower Pa~nted I..-* Waterstled 
Zone A Foadpla#n Delneallon Study 

E ~ s t  Watershed 

Table E.l: HEC-RAS Summary Table (Continued) 

- 
~ l v e i  1 Reach I R , v e x a  IT Q Total I M I ~ C ~  El ' W . S ~ I ~ V  ~ 1 l t 6 . S ~ ~  Vel Chnl ]  Flow Pvea Top Wldlh Froude R Chl 

(c(s) (HI lft) In) AK~) ARR!)L .. .@s.R) I .  g! .- - I . . -  - - - 
. n  A ' l ,  I.'. . 1  7 .  1 . < - - 2  P 1 - .  -'2, ' I I I _  , . <. 1')  22- < . <  >.. 1,  -2; . " !  

YellwMedWsh Reach 3 
YellwPAedWsh React? 3 
YelhvPAedWsh React? 3 
YellilMedWsh React? 3 
YelIwErledW~h Resch 3 
YellwMedWsh Reach 3 
YeIwMed'.?ish Rcach 3 
YeIlv,NlellW~h Reach 3 
YeIwMedWsh Reach 3 
YewMedWsh Reach 3 
YelInhledWsh Reach 3 
YellwMedWsh Reach 3 
YellwhledWsh Reach 3 
YellwMedih'sfl Reach 3 
YellwMedWsh Reach 3 
YellwMedWsh Reach 3 
YellwMedWsh Reach 3 
Yellwh4edWsh React? 3 
YellwMedWsh Reach 3 
YellwMedWsh Reach 3 
Yol!wMsdWsh Reach 4 
Y~l lwIJ~!! iZf l~h Reach 4 
Y~!lwMedWsh Reach 4 
Y~llwMedWbll Reach 4 
Yel l i lh l t i iW~h Reach4 
Yslli\,hl~dWsh Reach4 
YsllwklerlWsh Reach 4 
YcllwkladW?h Reach 4 
Yellwkledwsh Reach 4 
YelwMcdWsh Reach 4 
YelwMedWsh Reach 4 
YslwMedWsh Reach 4 
YellwMedWsh Reach 4 
YcllwMsdWsh Reach 4 
YcllwMedWsh Reach 4 
YellwMedWsh Rcach 4 
YellwhledWsb Reach 4 
YellwMedlZ'sh Reach 4 
YelIwMedlVsh Rcach 4 
YelwMedWsh Reach 4 
YellwhledLVsh Reacll 4 
YsllirMedWsh Reach 4 
YeiIwMedWsI1 Reach 4 
Y~l!wI, ledW~h Reach 4 
YeWhledlVsh Reach 4 

YDIIwMc~WSIIT!I~ Reach 1 
YcllwMedLZ'shr!~~ Reach 1 

Klmey-Horn and Associates lnc 
KHA Project No 0'31 131013 
FCD 2004C065 



Lower Paritcd I..., Watershed 
Zone A Floodplatn 0eIlneal:on Studj 

East Watershed 

Table E.l: HEC-RAS Summary Table (Continued) 

~~ ~~ ~ ~ - . -- 
YelwhledWshTbl Rcach 1 0 56 PF 1 2780 699.87 701.63 701 67 0 00!144 2 12 1807.87 1091 19 0 28 
YolIwhledWshTbl Reach 1 0 75 PF 1 2780 699 96 702 86 702 94 0.001656 3 7 136519 852.52 0 38 
YelwhledWshTbl Reach 1 0.94 PF 1 2780 707 44 709.89 709 89 71054 0 008474 6 93 515 17 455 73 0 87 
YeilwMedWshTbi Reach 1 1.318 PF 1 2780 719 16 722 18 722 54 0 004542 5 65 659 67 377 38 0 62 
YellwMedWshTb: Reach 1 1.511 PF 1 2386 727.45 728.55 728 46 728 87 0.015477 5.52 558 46 660 77 0 98 
YellwF.<edWshTbi Reach 1 1.657 PF 1 2386 730.62 732.8 732.07 732.96 0 002681 3 1 8  765.9 520.6 0 44 
YcllwMedWshTbl Reach 1 1884 PF 1 2386 739.23 741 26 741.26 741 64 0013196 7 5 444 44 387 "6 1 

Rlver Reach River Sta Profile Q Tolal Mln Ch E l  W.S. Elev Cr l l  W.S. E.G. Eler E.G. Slope V e g s h n l ~ ~ l  

Yel l~ModWshTbl Reach 1 
YellwMedWshTbl Reach 1 
YellwMedWshTbl Reach 1 
YeIlwMedWshTbl Reach 1 
YeIwMedWshTbl Reach 1 
Y~IwhledVr'5hTbl Reach 1 
YRIiwhlei!W~hTb1 Reach 1 
YeiwhledlVshTSl Reach 1 
Yel!whledWshTbl Reach 1 
YelwMebLZ'shTbl Roach 1 
Y~ I lwMedW~hTb l  Rrar:h 1 
YewMedWshTh? Reacll 1 
YellwMedWs3Tbl React, 1 
YellwPIledWsl~Tbl Reach 1 
YelwMedWshTbl Reach 1 
YelwMed\VshTbl Reach 1 
YollwMedWshTbl Reach 1 
YelwMedWshTbl Reach 1 
Ye!wMedLVshTbl Reach 1 
YellwModWshTbl Reach 1 
YcllviFlodWshTbl Reach 1 
YellwMcdWshTb? Reach 1 
YeIIwMedW~hTbl Reach 1 
YellwMedWshTbl Reach 1 
Yel!wMediZishTbl Rcarh 1 
Y O ~ I W M C ~ W S ~ T ! : ~  Reach 1 
YeIlwMedWshTbl Reach 1 
YeIlwr~ledWshTS2 Roach 1 
Yal!wMadi"ishT52 Reach 1 
YellwMedWshT52 Reach 1 
YelIu~bledWshTb2 Reach 1 
YeilwMed',\'shThZ Reach 1 
YelwhledWshTh2 Reach 1 
YellwMed\*;shTh2 Reach I 
YelIwMed\"2shTb2 Reach 1 
YeilwMedWshTb2 Reach 1 
YellwMedWshT52 Reach 1 
YellwMedW~hT52 Reach 1 
YellwMediVshTb2 Reach 1 
YelIwMedWshTb2 Reach 1 

- . . . . - - 

Kimloy-Ham and Associates, lrlc 
KHA Project No. 0'31131013 
FCD 2004C065 

- .- . . (as). . -1 -. nl (n) cwh) - . , .. - .  . 
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Lower Va~nted , .,Watershed 
Zone A Floodplain Dellnea!:on Study 

East Watershed 

Table E.l: HEC-RAS Summary Table (Continued) 

Kmley-Horn and Assoaales, Inc 
KHA Project No 091131013 
FCD 2004C065 



FLOOD CONTROL DISTRICT 
OF " ' RICOPA COUNTY 

LOWER PAINTED ROCK WATERSHED 
ZONE A FLOODPLAIN DELINEATION STUDY 

EAST WATERSHED 
FCD CONTRACT NO. 2004C065 

Not to Scale 

Not to Scale 

Legend 

Stream Centerline 

I Railroad 

I I East Watershed Boundary 

Existing FEMA Zone A 

HYDROLOGY & HYDRAULICS 
K I M W O R N  AND ASSOCIATES, INC. 
7878 NORTH 16TH STREET, SUITE 300 
PHOENIX, ARIZONA 85020 

STUDY AREA MAP 
AND SHEET INDEX 

SHEET INDEX 
SHEET 1-23 FLOOD DELINEATION STUDY 

NOTES 
I. SECTION BOUNDARlES PROVIDED BY FCDMC 
!. HORIZONTAL PROJECTION IS ARIZONA STATE PLANE CENTRAL ZONE, NORTH 

AMERICAN DATUM OF 1983 
I. ALL ELNATIONSARE BASED ON NORTH AMERICAN DATUM OF 1988 

2 I I I 
1 

I I I No. REVISION I BY I DATE 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 
FCD Contract No. 2004C065 

Kimlev-Horn 
and hkiates.  Inc. 

I I ,  - - - - - . - - I  - - - - -  

I LAYOUT I DRAFTED I CHECKED 



Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 



- - 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

I Legend 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) 5 
Cross Section A 

Flood Zone ZONE "A" 

1.031 Cross Section Number 1 
M s h  Name y-- wad I 

Stream Centerline 

Flood Hazard Boundary ! 

Gila River Baseline 

GDAC PointlNumber 

ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

ELEVATION (FT) 
715.21 

1200.29 
968.61 

1012.54 
675.25 
557.53 
651.99 

I - SHEET INDEX MAP 

I I Contour Interval = 10 feet 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

I F.C.D. Contract No. 2004C065 

I 
Legend 

Roads L 

I Railroad (U.P.RR- Union Pacific Railroad) 5 
Cross Section A 

Flood Zone ZONE "A" 

1.031 Cross Section Number lo, 

Wash Name WPL 

Stream Centerline % 

Flood Hazard Boundary 

Gila River Baseline C\r 
GDAC PointMumber 

ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 

ELEVATION (FT) 
71 5.21 

1200.29 
968.61 

1012.54 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

Roads W 
Railroad (U.P.RR- Union Pacific Railroad) 

Flood Zone ZONE "A" 

Cross Section Number m2 

Wash Name y - m  

Stream Centerline % 

Flood Hazard Boundary 

Gila River Baseline 

GDAC PointINumber 

ELEVATION REFERENCE MARKS 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER ELEVATION (FT) 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

Contour Interval = 10 feet 

500 250 0 - ~ e e t  

1 inch equals 500 feet 



I FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 
. . 

F.C.D. Contract No. 2004C065 

Legend 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) 

# Cross Section A 
i 
8 Flood Zone ZONE "A" 

1.031 Cross Section Number I 
Wash Name Y.Q..t- W& 

Stream Centerline 

Flood Hazard Boundary lm 
Gila River Baseline 

GDAC PointNumber SPFs@ 

ELEVATION REFERENCE MARKS 

NOTES I 
NOTE: ALL ELEVATIONS ARE BASED ON NORTH 

AMERICAN VERTICAL DATUM OF 1988. 

ELEVATION (FT) I 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

~ SHEET INDEX MAP 

1 1 1  .! r l 

Contour Interval = 10 feet 

500 250 0 500 

1 inch equals 500 feet 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 20046065 

Roads % 
Railroad (U.P.RR- Union Pacific Railroad) 

Flood Zone ZONE "A" 

Cross Section Number 

Wash Name y-- 

Stream Centerline (?J 

Flood Hazard Boundary 1 
Gila River Baseline % 

GDAC PointNumber 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER ELEVATION ( F n  
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

SHEET INDEX MAP 

Contour Interval = 10 feet 

5 0 0 2 5 0  0 

1 inch equals 500 feet 



I 
- FLOOD CONTROL DISTRICT 

OF MARICOPA COUNTY 

F.C.D. Contract No. 2004C065 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

Legend 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) % 
Cross Section /2 

Flood Zone ZONE "A" 

Cross Section Number 1.031 
9362 

Wash Name Y-- W~ I 
Stream Centerline 

Flood Hazard Boundary a 
Gila River Baseline 

GDAC PointINumber -a 

1 I ELNATlON REFERENCE MARKS I 
I I NOTES I 
I I NOTE: ALL ELEVATIONS ARE BASED ON NORTH 

AMERICAN VERTICAL DATUM OF 1988. 

ELEVATION (FT) I 

SHEET INDEX MAP 

Contour Interval = 10 feet 

500 250 0 - Feet 

1 inch equals 500 feet 



Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

Legend 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) % 
Cross Section A 

Flood Zone ZONE "A" 

1.031 Cross Section Number gjS2 

M s h  Name r-dkSd*e 
WcrL 

Stream Centerline % 

Flood Hazard Boundary a 
Gila River Baseline 

GDAC PointINumber -a 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER ELEVATION (FT) 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

SHEET INDEX MAP 

Contour Interval = 10 feet 

500 250 0 - ~ e e t  

1 inch equals 500 feet 



$ FLOOD CONTROL DISTRICT 

3 1 OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

I 1 Legend I 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section A 
Flood Zone ZONE "A" 

1.031 Cross Section Number w2 

W s h  Name p.lb*dldlfirc 
W d  

Stream Centerline 

Flood Hazard Boundary @ 
Gila River Baseline 

GDAC PoinWumbel 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1 988. 

I I . GDACNUMBER ELEVATION (FT) I 
I 3PF3 (see Sheet 10) 715.21 

3DP3 (see Sheet 03) 1200.29 
3E03 (see Sheet 07) 968.61 
3EQ3 (see Sheet 04) 1012.54 
3GQ3 (see Sheet 17) 675.25 
3HP3 (see Sheet 22) 557.53 
3HR3 (see Sheet 16) 651.99 

SHEET INDEX MAP 

I 

Contour Interval = 10 feet 

41 A 

1 inch equals 500 feet 



1 FLOOD CONTROL DISTRICT - -  - -  ~ - 

OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

Railroad (U.P.RR- Union Pacific Railroad) % 
A I 

Cross Section /\ 
Flood Zone ZONE "A" 

1.031 Cross Section Number ,z 

Wash Name ~~~ 
W d  

Stream Centerline *i 

Flood Hazard Boundary a 
Gila River Baseline I 

GDAC PointINumber -@ 

ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

I 8 GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 

ELEVATION (FT) 
71 5.21 

1200.29 
3E03 (see Sheet 0j) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 1 6j 

SHEET INDEX MAP 

I I 

Contour Interval = 10 feet 

1 inch equals 500 feet 



OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study - 

~ a s t  Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) \ 
Cross Section A 

Flood Zone ZONE "A" 

1.031 Cross Section Number 

Wash Name -dCaloQP w d  

Stream Centerline % 

Flood Hazard Boundary 

Gila River Baseline 

GDAC PointINumber 

ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

I GDAC NUMBER ELEVATION (FT) I 

, I 3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 

I 3EQ3 (see Sheet 04j 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 651.99 

SHEET INDEX MAP 

I I 

Contour Interval = I 0  feet 

5 0 0 2 5 0  0 500 

I - ~ e e t  

1 inch equals 500 feet 



Roads 

I I Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section A 
Flood Zone ZONE 1.031 "A" 

Cross Section Number 9382 

Wash Name Y-- 
wark 

Stream Centerline 

Flood Hazard Boundary 1- 

Gila River Baseline % 
GDAC PointNumber ='@ 



Roads 

Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section A 
Flood Zone ZONE-A" 

1.031 Cross Section Number 

Wash Name Y-M- wash 

Stream Centerline I 
- 

Flood Hazard Boundary 

Gila River Baseline - A 

GDAC Pointhlumber *"a 

Contour Interval = 10 feet 

1 inch equals 500 feat 



F.C.D. Contract No. 2004C065 

1.031 Cross Section Number I 
M s h  Name u - m  . . 

W d  

Stream Centerline 

Flood Hazard Boundary a 
Gila River Baseline - \ 

GDAC PointNumber 

ELEVATlON REFERENCE MARKS 

NOTES I 
NOTE: ALL ELEVATIONS ARE BASED ON NORTH 

AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

ELEVATION (Fn 
71 5.21 

1200.29 
968.61 

1012.54 
675.25 
557.53 
651.99 

SHEET INDEX MAP 

I I' 

I Contour Interval = 10 feet 

I 1 inch equals 500 feet 



., 
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FLOOD CONTROL DISTRICT 
OF AlCARlCOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

I Legend 

Roads % 

Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section // 
Flood Zone ZONE "A" 

1.031 Cross Section Number B362 

Wash Name y-- w.a 

Stream Centerline 

Flood Hazard Boundary M 
Gila River Baseline < 

GDAC PointlNumber swsa 

I ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

ELEVATION (FT) 
71 5.21 

1200.29 
968.61 

1012.54 
675.25 
557.53 
651.99 

SHEET INDEX MAP 

j 

.,'. ... -- 
i.- 

J ,- ,-'. ,- 
'%: ;ED 18 

4 / , ,i ,,, 

04 , - I  , 'bs-' 
I - 

1 -, 
i )'J >~ c - ~  
-i i ,!~. ,) 
\ 21 , 17 -rn ,,~- ' k-,,, . i 

I 
-.,-- ex.. '.., i- ;7/ /'[. 

1 

Contour Interval = 10 feet 

5 0 0 2 5 0  0 

. . . ~ e e t  

1 inch equals 500 feet 
7 

7 

4 
5 
5 
7 

',a -. 



1 FLOOD CONTROL DISTRICT - - -  - 

OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 I 

I Legend 

I I Roads 

Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section A 
Flood Zone ZONE "A" 

1.031 Cross Section Number ggSZ I 
Wash Name y * w  

W d  

Stream Centerline 

Flood Hazard Boundary 

Gila River Baseli-- 4 

ELEVATION REFERENCE MARKS 

1 NOTES 

I! N NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC PointNumber 

ELEVATION lFn I 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

SHEET INDEX MAP 

Contour Interval = 10 feet 

I1 . 1 inch equals 500 feet 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Roads 

I 1 Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section // 
Flood Zone ZONE "A" 

1.031 
Cross Section Number ,, I 

Wash Name r*Y- W ~ L  

Stream Centerline 

Flood Hazard Boundary 

Gila River Baseline 

GDAC PointlNumber 

ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

ELEVATION (FT) 
715.21 

1200.29 
968.61 

1012.54 
675.25 
557.53 
651.99 

GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

SHEET INDEX MAP 

Contour Interval = I 0  feet 

1 inch equals 500 feet 



Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

I Legend 

Roads % 

Railroad (U.P.RR- Union Pacific Railroad) 5 
Cross Section A 

Flood Zone ZONE "A" 

1.031 Cross Section Number Q362 

Wash Name y-- 
I P d  

Stream Centerline 

Flood Hazard Boundary a 
Gila River Baseline 

GDAC PointINumber SPFS 

NOTE: ALL ELMATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1 988. 

ELEVATION (FT) I 
1 I 3PF3 (see Sheet 101 - - I  

I I 3DP3 isee Sheet 03) 

I 3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 171 
3HP3 (see sheet 22j I I 3HR3 (see Sheet 16) 

I SHEET INDEX MAP 

Contour Interval = 10 feet 

I I 1 inch equals 500 feet 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 20046065 

Legend 

I Roads 

Railroad (U.P.RR- Union Pacific Railroad) 5 
Cross Section /I\ 

Flood Zone ZONE "A" 

1.031 Cross Section Number 

Wash Name r*- 

Stream Centerline % 
Flood Hazard Boundary a 

Gila River Baseline - w 

GDAC Point/Number 

I ELEVATION REFERENCE MARKS I 
NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER 
3PF3 (see Sheet 10) 
3DP3 (see Sheet 03) 
3E03 (see Sheet 07) 
3EQ3 (see Sheet 04) 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 
3HR3 (see Sheet 16) 

ELEVATION (FT) 
715.21 

1200.29 
968.61 

1012.54 
675.25 
557.53 
651.99 

SWEET INDEX MAP 



Roads 

Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section A 
Flood Zone ZONE "A" 

1.031 
Cross Section Number 

Wash Name w.rk 

Stream Centerline 

Flood Hazard Boundary I 

Gila River Baseline 

GDAC PointNumber Jff'* 



F.C.D. Contract No. 2004C065 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

East Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Roads 

Railroad (U.P.RR- Union Pacific Railroad) "Ir 
Cross Section A 

Flood Zone m N E  "A" 

1.031 Cross Section Number 

Wash Name 
W d  

Stream Centerline 

Flood Hazard Boundary 

Gila River Baseline % 
GDAC PointINumber SPFSm 

I1 ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

.. 
I I GDAC NUMBER 

I I 3PF3 (see Sheet 10) 
3DP3 (see Sheet 031 

1 I 3E03 isee Sheet 07j 

I I 3EQ3 (see sheet 04j 
3GQ3 (see Sheet 17) 
3HP3 (see Sheet 22) 

ELEVATION (FT) I 

3HR3 isee Sheet 16j 651.99 



FLOOD CONTROL DISTRICT 
OF MARlCOPA COUNTY 

i 
Lower Painted Rock Watershed 

Zone A Floodplain Delineation Study 
East Watershed 

F.C.D. Contract No. 2004C065 

Legend 

1 I Roads 
Railroad (U.P.RR- Union Pacific Railroad) 

Cross Section ln\ 
Flood Zone ZONE "A" 

1.031 Cross Section Number m2 

M s h  Name r a & * M w  
W d  

Stream Centerline 

Flood Hazard Boundary 

Gila R~ver Baseline - 
GDAC Point/Numbe~ 

ELEVATION REFERENCE MARKS 

NOTES 

NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER ELEVATION (FT) 
3PF3 (see Sheet 10) 715.21 
3DP3 (see Sheet 03) 1200.29 
3E03 (see Sheet 07) 968.61 
3EQ3 (see Sheet 04) 1012.54 
3GQ3 (see Sheet 17) 675.25 
3HP3 (see Sheet 22) 557.53 
3HR3 (see Sheet 16) 651.99 

SHEET INDEX MAP 

I Contour Interval = 10 feet 

5 0 0 2 5 0  0 500 
ICLCL  eat 

1 inch equals 500 feet 


