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E n g i n e e r i n g ,  i n [ .  DRAFT TECHNICAL MEMORANDUM 

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

Project: Lower Painted Rock West 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 the 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 Lower Painted Rock West 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 West Watershed at the end of this Technical 
Memorandum. 

The natural 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 all but one type ranged from 0.03 to 0.053. The channel banks and 
overbanks for these wash types were vegetated with short grasses, brush, and trees. 
Overbank roughness for these wash types ranged from 0.04 to 0.07. 

The exception within the natural wash types noted above was Wash Type 6, which is 
located within rugged terrain and contains significant large cobbles and boulders. The 
channel and overbank roughness for this wash type was 0.08 and 0.075, respectively. 

LTM Engineering, Inc. 4727 E. Bell Road Suite 45-310 Phoenix, Arizona 85032 
Telephone: 6021485-5880 Fax: 6021485-0035 



Lower Painted Rock West Watershed 
Zone A Floodplain Delineation Study 

Drafl ~ o u ~ h n e s s  Coefficient ~stimation 

Wash Type 2 represents constructed washes within the active farming areas. This wash 
type has comparatively well-groomed, uniform features. The channel and overbank 
roughness for this wash type was 0.028 and 0.025, respectively. 

LTM Engineering, Inc. Page 2 May 19,2007 
KHA Project No. 091131013 
FCD 2004C065 



Estimation of Manning's "n" Values 

LTM Engineering, Inc. 



(this page intentionally left blank) 



Photo Template 

Photographs are arranged in the following sequence: 
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Wash Type 1 (Nottbusch Wash) 
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Wash Type 2 (Columbus Wash) 
Project: Lower Painted Rock Zone A FDS 
Stream: Columbus Wash 
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Draft Roughness Coefficient Estimation 

Wash Type 3 (Copper Wash Tributary IA,  Montezuma Wash, Gibson Wash) 
Project: Lower Painted Rock Zone A FDS 
Stream: Copper Wash Tributary 1A 
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Wash Type 5 (Copper Wash Tributary 2B1) 
Project: Lower Painted Rock Zone A FDS 
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Wash Type 6 (Wash LPR505A) 
Project: Lower Painted Rock Zone A FDS 
Stream: Wash LPR505A 

Location: N33" 01' 44.30 W113" 09' 09.40 
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Cross Section plots in PDF format added to study CD located before front inside cover of 
TDN "oiume q. 
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E.3 Expansion and Contraction Coefficients 
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Appendix E Hydraulic Analysis Supporting Documentation 

a As noted in Section 5.3.2 all expansion and contraction coefficients set to 0.3 and 0.1 
respectively. 
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Lower Painted Rock Watershed Zone A 
Floodplain Delineation Study West Watershed 

Appendix E Hydraulic Analysis Supporting Documentation 

Railroad structure rating curves from the HY8 or Flowmaster program for BROO through 
BRI 6 are located in Appendix D.5. 

Railroad structure rating curves from the HY8 or Flowmaster program for BR17 through 
BR21 are located in this Appendix. 

* 
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Worksheet for BR17 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Manning Formula 

Normal Depth 

stallon (fl) Elevation (ft) 

Roughness Segment Definitions 

Results 

Start Statlon Endlng Statlon 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Normal Depth 

Roughness Coeftlcient 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.001 

911312007 8:51:21 AM 27 Siemons Company Drive Suite 200 W Watertown, CT06795 USA +1-203-7551666 Page 1 of 2 



Worksheet for BR17 

Results 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Fraude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

0.76 ft 

0.03915 fVft 

2.34 ftls 

0.09 ft 

1.33 ft 

0.47 

Subcritical 

000 ft 

Infinity Ws 

infinity ftls 

1.24 fl 

0.76 ft 

0.00820 Wft 

0.03915 fUft 

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

911312007 8:51:2I AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.7554666 Page 2 of 2 



@ Worksheet for BR18 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Manning Formula 

Normal Depth 

0.007200 ftlft 

115.00 F l s  

Station (ft) Elevation (ft) 

Roughness Segment Definitions 

Start Station Ending Station Roughness Coefficient 

Results 

Normal Depth 1.05 ft 

EleMtion Range 3.50 to 10.00fl 

sentley Systems. lnc. Haeslad Methods Solution Center Bentley FlowMaster [08.01.066.001 

911312007 8:52:33 AM 27 Siamons Company Drivesuite 200 W Watertown, CT06795 USA +I-203-7551666 Page 1 of 2 



@ Worksheet for BR18 

Results 

Flow Area 

Wetted Perimeter 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Fraude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

a Profile Description 

Profile Headloss 

Downstream Velacity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Subcritical 

0.00 ft 

Infinity fVs 

Infinity fVs 

1.05 ft 

0.73 ft 

0.00720 Wft 

0.03193 Wft 

Bentley Systems. lnc. Haestad Methods Solution Center sentley FlowMaster [08.01.066.001 
911312007 8:52:33 AM 27 Slemons Company Drivesuite 200 W Watertown. CT06795 USA +I-203-755-1666 Page 2 of 2 



Worksheet for BR19 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Manning Formula 

Normal Depth 

Stallon (fl) Elwatton (ft) 

Roughness Segment Definitions 

Start Station Ending Station Roughness Coefficient 

Results 

Normal Depth 

Elevation Range 

Bentley Systems, Inc. Haestad Methods Solution Center Bentlay FlowMaster [08.01.066.001 

911312007 8:53:04 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 



@ Worksheet for BR19 

Results 

Flow Area 

Wened Perimeter 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velacity Head 

Specific Energy 

Fraude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

47.04 ft2 

46.24 ft 

39.00 ft 

1.61 f l  

1.01 n 
0.02817 fUft 

3.19 fUs 

0.16 ft 

1.76 ft 

0.51 

Subcritical 

0.00 ft 

Infinity fUs 

Infinity fVs 

1.61 ft 

1.01 R 

0.00720 Wft 

0.02817 fUft 

Bentley Systems, Inc. Haeotad Methods Solution Center Bantley FlowMaster [08.01.066.001 

911312007 8:53:04 AM 27 Siemono Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 2 



• Worksheet for BR20 

Project Description 

Fridion Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

statim (ft) 

Roughness Segment Definitions 

Manning Formula 

Normal Depth 

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

0 
911312007 9:01:28 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



0 Worksheet for BR20 

lnput Data 

Results 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF lnput Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velacity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Subcritical 

0.00 ft 

Infinity fVs 

lnfintty fvs 

1.95 fl 

1.51 ft 

0.00970 ftlfl 

0.02800 fVft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.0i.066.00] 

27 Siemons Company Drivesuite 200 W Watertown, CT 06795 USA +1-203-7551666 Page 2 of 2 



HY-8 Culvert Analysis Report for BR21 
Culvert Summary Table: BR21 

~.~~~~~**.*~*...*. "...* ...... ~~~..~.~~~~*~.~*.**.*.** ......... * .... **.*.***. 
Inlet Elevation (invert): 2.50 R. Outlet Elevation (invert): 2.00 R 

Culvert Length: 20.01 R. Culvert Slope: 0.0250 - - - ~~......~~~~~......--------~.......------------------- 

Water Surface Profile Plot for Culvert: BR21 

(3.os:sine C - BK2 1. Desial ,. Discharge .. - 251651.0 c i ~  
C'uilveit - BRT1. Cuhert Disclmrse - 7969.0 cfs 

* 

-5 0 5 10 15 20 25 
Station (ft) 



9 Site Data - BR21 

Site Data Option: Culvert Invert Data 

lnlet Station: 0.00 fl 

lnlet Elevation: 2.50 fl 

Outlet Station: 20.00 fl 

Outlet Elevation: 2.00 fl 

Number of Barrels: 4 

Culvert Data Summary - BR21 

Barrel Shape: User Defined 

Barrel Span: 11 .OO fl 

Barrel Rise: 5.00 fl 

Barrel Material: Corrugated Metal Riveted or Welded 

Barrel Manning's n: 0.0350 (top and sides) 

Manning's n: 1.4lf (bottom) 

lnlet Type: Conventional 

lnlet Edge Condition: Square Edge with Headwall 

lnlet Depression: None 

Tailwater Channel Data - BR21 

Tailwater Channel Option: Rectangular Channel 

Bottom Width: 80.00 fl 

Channel Slope: 0.0075 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 2.00 fl 

Roadway Data for Crossing: BR21 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 100.00 ft 

Crest Elevation: 13.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 20.00 ft 



Lower Painted Rock Watershed Zone A 
Floodplain Delineation Study West Watershed 

Appendix E. Hydraulic Analysis Supporting Documentation 

E.5 Hydraulic Calculations 

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



Lower Painted e a t e r s h e d  
Zone A Floodplain Delineation Study 

West Watershed 

Table E.l: HEC-RAS Summary Table 

ColumWsh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 
COlumWSh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 
COlumWSh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 
COlurnWSh Reach 1 
ColumWsh Reach 1 
ColumWsh Reach 1 

MontzmWshTb3 Reach 6 
MontzmWshTb3 Reach 6 ~ - ~ ~~ ~-~ ~ 

MonlzmWsnTb3 Reacn 6 
MonmWsnTb3 Reacn 6 
MonlzmWsnTb3 Reacn 6 
MontrmWshTb3 Reach 5 
MontzmWshTb3 Reach 5 
MantzmWshTb3 Reach 4 
MontzmWshTb3 Reach 4 
MontzmWshTb3 Reach 3 
MontzmWshTb3 Reach 3 
MonhWshTb3 Reach 2 
MontzmWshTb3 Reach 2 - ~ ~ ~~~ - 

MonmWsnTb3 Reacn 1 
MonmNsnTb3 Reacn 1 
MonmWsnTbZ Reacn 2 
MonmWsnTb2 Reacn 2 
MontlmWshTbZ Reach 2 
MontzmWshTb2 Reach 2 
MontzmWshTb2 Reach 2 
MontzmWshTb2 Reach 2 
MontzmWshTb2 Reach 2 
MontzmWshTb2 Reach 2 
MontunWshTbZ Reach 2 
MontzmWshTb2 Reach 2 
MontzmWshTb2 Reach 1 
MontzrnWshTbZ Reach 1 
MontzmWshTb2 Reach 1 
MontzmWshTb2 Reach 1 
vlonizmWshTbll Reach 1 
vlontzmWshTbli Reach 1 

Kirnley-Horn and Associates, Inc. 
KHA Project No. 091 131013 
FCD 2004C065 I of 13 



Zone A Floodplain Delineation Study 
West Watershed 

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

MonhmWshTblA Reach 1 
MontzmWshTblA Reach 1 
MontzmWshTblA Reach 1 
MonhmWshTblA Reach 1 
MonhmWshTblA Reach 1 
MontzmWshTblA Reach 1 
MonhmWshTblA Reach 1 
MonhmWshTblA Reach 1 
MonhmWshTblA Reach I 
MontunWshTblA Reach I 
MonhmWshTblA Reach 1 
MonhmWshTblA Reach 1 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWShTbl Reach 2 
MonhmWShTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MonhmWshTbl Reach 2 
MontzmWshTbl Reach 2 
MOntzmWshTbl Reach 2 
MontzmWshTbl Reach 2 
MontzmWshTbl Reach 2 
MontzmWshTbl Reach 2 
MontzmWshTbl Reach 2 
MontzmWshTbl Reach 2 
MOntzmWShTbl Reach 2 
MantzmWshTbl Reach 1 
MontzmWshTbl Reach 1 
MonhmWshTbl Reach 1 
MontzmWshTbl Reach 1 
MonhmWshTbl Reach 1 
MonhmWshTbl Reach 1 

MonhmWsh Reach 10 
MonhmWsh Reach 10 
MontzmWSh Reach 10 
MontzmWsh Reach 10 
MontzmWsh Reach 10 
MontzmWsh Reach 9 
MontzmWsh Reach 9 

Kimley-Horn and Assaciates. Inc. 
KHA Pmied No. 091131013 
FCD 2004C065 



Zone A Floodplain Delineatton Study 
West Watershed 

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

MonmWsh 
MonmWsh 
MonmWsh 
Monmwsh 
Manmwsh 
MonmWsh 
MonhrnWsh 
MonmWsh 
MonmWsh 
MOnmWsh 
MonmWsh 
MonmWsh 
MonmWsh 
MontmWsh 
MonmWsh 
MonmWsh 
MonmWsh 
MonhmWsh 
MonmWsh 
MonbrnWsh 
Monmwsh  
MontzrnWsh 
MonmWsh 
MontzrnWsh 
MonmWsh 
MontzmWsh 
MontzmWsh 
MontzrnWsh 
MOntzrnWSh 
MOnhrnWSh 
MOnhrnWSh 
MonmWsh 
MonmWsh 
MOnmWsh 
MonmWsh 
MonhmWsh 
MonhWsh  

LPR585A 
LPR585A 
LPR585A 
LPR585A 
LPR585A 
LPR585A 
LPR585A 
LPR550A 
LPR550A 
LPR545A 
LPR545A 

Kirnley-Horn and Ass< 
KHA Prqect No. 091 1 
FCD 2004C065 

Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 9 
Reach 8 
Reach 8 
Reach 8 
Reach 8 
Reach 7 
Reach 7 
Reach 7 
Reach 7 
Reach 6 
Reach 6 
Reach 6 
Reach 5 
Reach 5 
Reach 4 
Reach 4 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Xiates, lnc 
31013 



Lowerpainted Watershed 
Zone A Flwdpiain Delineation Study 

West Watershed 

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

LPRWA Reach1 
LPRWA Reach 1 
LPRWA Reach 1 
LPRWA Reach 1 
LPR530C Reach 1 
LPR530C Reach 1 
LPR530C Reach 1 
LPR530C Reach 1 
LPR530C Reach 1 
LPR530C Reach 1 
LPR530C Reach 1 
LPR530B Reach 2 
LPR530B Reach 2 
LPR530B Reach 1 
LPR530B Reach 1 
LPR530A Reach 3 
LPR530A Reach 3 
LPR530A Reach 3 
LPR530A Reach 3 
LPR530A Reach 3 
LPR530A Reach3 
LPR53OA Reach 3 
LPR530A Reach 3 
LPR53OA Reach 3 
LPR530A Reach 3 
LPR530A Reach 3 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach2 
LPR530A Reach 2 
LPR530A Reach 2 
LPR530A Reach 1 
LPR530A Reach 1 
LPR525E Reach I 
LPR525E Reach 1 
LPR525D Reach 1 
LPR525D Reach 1 
LPR525C Reach 1 
LPR525C Reach 1 

Kimley-Horn and Associates, Inc. 
KHAProject No. 091131013 
FCD 2004C065 



Lower Painted rn Watershed 
Zone A Fioadpiain Delineation Study 

West Watershed 

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

LPR525C Reach 1 0.392 PF I 707 6W.7 602.1 602.11 0.000392 0.81 869.69 671.56 0.13 
LPR525C Reach 1 0.203 PF I 707 599.65 600.54 600.54 600.82 0.031806 4.27 169.01 320.73 0.99 
LPR525B Reach 1 0.314 PF 1 115 608.68 609.23 609.27 0.009111 1.42 80.94 292.18 0.47 
LPR525B Reach 1 0.214 PF I 115 599.86 600.37 600.37 600.53 0.039034 3.21 35.82 111.06 1 
LPR525A Reach 1 0.296 PF 1 71 609.99 607.9 607.23 607.93 0.005974 48.2 56.38 0 
LPR525A Reach 1 0.181 PF I 71 599.81 600.22 600.22 600.35 0.043244 2.9 24.46 95.23 1.01 
LPR5MA Reach 1 2.518 PF I 218 713.27 713.99 713.86 714.06 0.012808 2.14 103.73 293.45 0.59 
LPR52OA Reach 1 2.462 PF I 218 709.8 710.41 710.27 710.47 0.011242 1.98 131.42 362.72 0.55 
LPR52OA Reach 1 2.273 PF I 218 700.71 701.62 701.33 701.68 0.007076 1.97 110.68 198.4 0.46 
LPR52OA Reach 1 2.12 PF 1 218 696.6 697.28 697.3 0.004276 1.32 196.12 512.59 0.35 
LPR520A Reach 1 1.951 PF 1 218 688.88 689.49 689.44 689.64 0.025246 3.05 71.42 172.32 0.64 
LPR520A Reach 1 1.715 PF 1 218 678.79 679.74 679.77 0.003806 1.43 152.2 276.38 0.34 
LPR520A Reach 1 1.515 PF 1 218 669.59 670.35 670.35 670.57 0.036392 3.8 57.38 131.16 101 
LPR520A Reach 1 1.326 PF 1 218 660.24 661.73 661.06 661.76 0.001803 1.47 151.15 166.59 0.26 
LPR52OA Reach 1 1.195 PF 1 218 657.29 658.26 658.26 658.57 0.02813 4.54 52.06 92.57 0.96 
LPR520A Reach 1 0.947 PF 1 218 646.09 647.19 648.76 647.23 OW3444 1.67 133.71 199.1 0.34 
LPR520A Reach 1 0.758 PF 1 218 639.07 639.56 639.53 639.64 0.028521 2.3 96.59 431.65 0.81 
LPR520A Reach 1 0.572 PF 1 218 629.8 630.56 630.29 630.6 0.004502 1.54 145.26 298.92 0.37 
LPR520A Reach 1 0.379 PF 1 218 620 620.53 620.53 620.73 0.033673 3.65 62.08 163.95 0.97 
LPR52OA Reach 1 0.076 PF 1 218 608.72 609.76 609.77 0.000904 0.81 270.4 395.43 0.17 

GibsnWshTb5A Reach 1 0.692 PF 1 70 568.96 569.42 569.18 569.42 0.002269 0.77 92.39 311.92 0.24 
GibsnWshTb5A Reach 1 0.535 PF 1 70 563.96 564.08 564.08 564.13 0.061764 1.7 41.23 469.01 101 
GibsnWshTb5A Reach 1 0.379 PF 1 70 557.98 558.35 558.35 0.001865 0.61 115.48 466.1 1 0.21 
GibsnWshTb5A Reach 1 0.223 PF 1 70 553.78 554.01 554.01 554.09 0.046999 2.32 30.61 193.64 0.96 
GibsnWshTb5 Reach 2 1.445 PF 1 475 569.81 570.46 570.04 570.47 0.001422 0.94 506.96 831.62 0.21 
GibsnWshTb5 Reach 2 1.136 PF 1 475 563.06 563.76 563.76 564 0.035568 3.91 121.45 261.25 1.01 
GibsnWshTb5 Reach 2 0.947 PF 1 1232 559.92 561.32 561 3 2  0.000196 0.59 2087.74 1562.32 0.09 
GibsnWshTb5 Reach 2 0.758 PF 1 1232 559.92 560.44 560.44 560.63 0.034607 3.53 370.27 1115.34 0.98 
GibsnWshTbS Reach 2 0.589 PF 1 1232 550.3 552.4 552.45 0.001622 1.87 677.21 500.24 0.26 
GibsnWshTb5 Reach 2 0.436 PF 1 1232 550 551.15 551.18 0.001504 1.38 900.25 906.03 0.24 
GibsnWshTb5 Reach 1 0.146 PF 1 1232 546.43 548.39 547.59 548.46 0.002144 2.06 647.85 539.98 0.3 
GibsnWshTb5 Reach 1 0.069 PF 1 1232 544.94 545.93 545.93 546.31 0.026607 5.11 275.28 399.27 0.97 
GibsnWshTM Reach 1 1.472 PF 1 119 579.56 580.09 579.85 580.1 0.002745 0.86 139.12 466.37 0.27 
GibsnWshTM Reach 1 1.326 PF 1 119 574.4 574.64 574.64 574.71 0.047777 2.23 54.72 373.27 0.96 
GibsnWshTM Reach 1 1.17 PF 1 119 569.38 570.2 569.75 570.21 0.000891 0.65 185.8 423.76 0.16 
GibsnWshTM Reach 1 0.986 PF I 264 565.63 566.08 566 566.15 0.018473 2.18 123.01 428.01 0.68 
GibsnWshTM Reach 1 0.758 PF 1 264 558.64 559.59 559.16 559.62 0.002535 1.27 209.6 360.34 0.28 
GibsnWshTM Reach 1 0.379 PF 1 264 548.87 549.46 549.35 549.55 0.014347 2.41 113.06 296.11 0.64 
GibsnWshTM Reach 1 0.189 PF 1 264 543.19 544.01 544.04 0.002885 1.28 210.17 414.32 0.3 
GibsnWshTM Reach 1 0.099 PF 1 264 539.96 540.51 540.51 540.69 0.036167 3.43 78.63 243.9 0.98 
GibsnWshTb3 Reach 1 1.892 PF 1 927 586.35 587.05 587.05 587.28 0.033729 3.85 247.39 590.34 0.99 
GibsnWshTb3 Reach 1 1.784 PF 1 927 582.34 583.97 583.14 584 0.001416 1 .45 643.95 590.62 0.24 
GibsnWshTb3 Reach 1 1.595 PF 1 927 577.69 579.64 579.64 580.21 0.0267 6.05 153.3 138.26 101 
GibsnWshTb3 Reach 1 1.368 PF I 927 569.89 571.09 571.11 0.000581 0.91 1015.45 884.98 0.15 
GibsnWshTb3 Reach 1 1.138 PF 1 927 567.43 569.2 568.7 569.4 0.006706 3.67 268.75 222.73 0.53 
GibsnWshTb3 Reach 1 0.947 PF 1 1418 559.7 562.63 562.96 0.006217 4.61 307.62 139.54 0.55 
GibsnWshTb3 Reach 1 0.756 PF 1 1418 548.99 551 2 2  551.22 551.98 0.023361 7 204.74 145.39 1 
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Zone A Floodplain Delineation Study 
West Watershed 

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

wDsnwsnl DJ neacn 1 
GibsnWshTb3 Reach 1 
GibsnWshTb3 Reach 1 
GibsnWshTb2 Reach 1 
GibsnWshTb2 Reach 1 
GibsnWshTb2 Reach 1 
GibsnWshTb2 Reach 1 
GibsnWshTbZ Reach 1 

GibmWshTblA Reach 1 
GibsnWshTblA Reach 1 
GibsnWshTblA Reach 1 
GibsnWshTblA Reach 1 
GibsnWshTblA Reach 1 
GibSnWshTbl Reach 2 
GibsnWShTbl Reach 2 
GibsnWShTbl Reach 2 
GibsnWShTbl Reach 2 
GibSnWShTbl Reach 2 
GibsnWShTbl Reach 2 
GibsnWshTbl Reach 1 
GibSnWshTbl Reach 1 

GibsnWsh Reach 6 
GibsnWsh Reach 6 
GibsnWsh Reach 6 
GibSnWsh Reach 6 
GibsnWsh Reach 6 
GibsnWsh Reach 6 
GibSnWsh Reach 6 
GibSnWSh Reach 6 
GibsnWsh Reach 6 
GibsnWsh Reach 5 
GibsnWsh Reach 5 
GibSnWSh Reach 4 
GibSnWSh Reach 4 
GibsnWsh Reach 3 
GibsnWsh Reach 3 
GibsnWsh Reach 2 
GibSnWSh Reach 2 
GibsnWsh Reach 2 
GibsnWsh Reach 2 
GibsnWsh Reach 1 
GibsnWsh Reach 1 

CopprWshTbl Reach 1 
CopprWshTbl Reach 1 
CopprWshTbl Reach 1 
CopprWshTbl Reach 1 
CopprWshTbl Reach 1 
CopprWShTbl Reach 1 
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Zone A Floodplain Delineation Study 
West Watershed 

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

CapprWshTbl Reach 1 
CopprWshTbl Reach 1 
CapprWshTbl Reach 1 
CopprWshTbl Reach 1 
CopprWshTbl Reach 1 
CapprWshTbl Reach 1 
CapprWshTbl Reach 1 
CopprWshTbl Reach 1 
CapprWshTbl Reach 1 

CopprWsh Reach 5 
CapprWsh Reach 5 
COpprWsh Reach 5 
CapprWsh Reach 5 
CopprWsh Reach 5 
CapprWsh Reach 5 
COpprWSh Reach 5 
CapprWsh Reach 5 
MpprWsh Reach 4 
COpprWsh Reach 4 
CopprWsh Reach 4 
CapprWsh Reach 4 
CapprWsh Reach 4 
CapprWsh Reach 4 
CapprWsh Reach 4 
CapprWsh Reach 4 
CapprWsh Reach 4 
CapprWsh Reach 3 
CapprWsh Reach 3 
CapprWsh Reach 2 
CapprWsh Reach 2 
CapprWsh Reach 2 
CopprWsh Reach 2 
CopprWsh Reach2 
CapprWsh Reach 2 
CopprWsh Reach 2 
CopprWsh Reach 2 
CapprWsh Reach 2 
CopprWsh Reach 2 
CopprWsh Reach 2 
CopprWsh Reach2 
CopprWsh Reach 1 
CopprWsh Reach 1 
LPR505A Reach 3 
LPR505A Reach 3 
LPR505A Reach 3 
LPR505A Reach 2 
LPR505A Reach 2 
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zone A Floodplain Delineation Study 
West Watershed 

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

Reach 2 
Reach 2 
Reach 2 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

LPR505A Reach 1 
LPR505A Reach 1 
LPR505A Reach 1 
LPR505B Reach 1 
LPR505B Reach I 
LPR505B Reach 1 
LPR505B Reach I 
LPR505C Reach 1 
LPR505C Reach 1 
LPR505C Reach 1 
LPR510A Reach 1 
LPR5lOA Reach 1 
LPR510A Reach 1 
LPR6lOA Reach 1 
LPR5lOA Reach 1 
LPR510A Reach 1 
LPR51OA Reach 1 
LPR510A Reach 1 
LPR51 OA Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach 1 
LPR551A Reach I 
LPR615B Reach 1 
LPR615B Reach 1 
LPR615B Reach 1 
LPR615B Reach 1 
LPR615A Reach 2 
LPR615A Reach 2 
LPR615A Reach 2 
LPR615A Reach 2 
LPR615A Reach 2 
LPR615A Reach 2 
LPR615A Reach 2 
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Lower Painted II) Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

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

LPKUlaA KeaCh 2 
LPR615A Reach 2 
LPR615A Reach 2 
LPR615A Reach 2 
LPR515A Reach 2 
LPR615A Reach 2 
LPR615A Reach 1 
LPR615A Reach 1 
LPR615A Reach 1 
LPR615A Reach 1 
LPR615A Reach 1 
LPR615A Reach 1 
LPR615A Reach 1 
LPR615A Reach 1 
LPR651A Reach 2 
LPR651A Reach2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR65IA Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 2 
LPR651A Reach 1 
LPR651A Reach 1 
LPR651A Reach 1 
LPR651A Reach 1 
LPR650C Reach 1 
LPR650C Reach 1 
LPR65OC Reach 1 
LPR650C Reach 1 
LPR650C Reach 1 
LPR650B Reach I 
LPR650B Reach 1 
LPR650B Reach 1 
LPR65OB Reach 1 
LPR65OB Reach 1 
LPR650B Reach 1 
LPR65OB Reach I 
LPR650B Reach I 
LPR650B Reach 1 
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Lower Painted (I! Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

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

Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 1 
Reach 1 

LPR650A Reach 1 0.758 
LPR650A Reach 1 0.568 
LPR650A Reach 1 0.444 
LPR650A Reach 1 0.304 
LPR646A Reach 1 1.028 
LPR646A Reach 1 0.763 
LPR646A Reach 1 0.462 
LPR646A Reach 1 0.196 
LPR79OC Reach 1 1.088 
LPR790C Reach 1 0.962 
LPR790C Reach 1 0.774 
LPR790C Reach 1 0.583 
LPR790C Reach 1 0.394 
LPR790A Reach 2 5.068 
LPR790A Reach 2 4.781 
LPR790A Reach 2 4.591 
LPR790A Reach2 4.402 
LPR790A Reach2 4.212 
LPR790A Reach 2 4.053 
LPR790A Reach 2 3.834 
LPR790A Reach 2 3.645 
LPR790A Reach 2 3.454 
LPR79OA Reach 2 3.265 
LPR790A Reach 1 2.903 
LPR790A Reach 1 2.737 
LPR790A Reach 1 2.66 
LPR790A Reach 1 2.484 
LPR790A Reach 1 2.402 
LPR790A Reach 1 2.278 
LPR790A Reach 1 2.119 
LPR79oB Reach 1 2.76 
LPR790B Reach 1 2.651 
LPR79OB Reach 1 2.571 
LPR790B Reach 1 2.411 
LPR790B Reach 1 2.337 
LPR790B Reach 1 2.234 
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Zone A Floodplain Delineation Study 
West Watershed 

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

LPR790B Reach 1 1.946 PF I 489 466.24 467.09 466.76 467.12 0.001866 1.45 338.69 642.84 0.34 
LPR790B Reach 1 1.813 PF 1 489 463.5 463.96 463.96 4M.13 0.017967 3.28 150.89 473.88 0.98 
LPR790B Reach 1 1.714 PF I 489 460.05 461.29 461.31 0.001126 1.26 387.74 594.53 0.27 
LPR79OB Reach 1 1.419 PF 1 489 457.58 458.95 458.44 459.02 0.002001 2.06 238.1 260.05 0.38 
LPR835A Reach 3 5.05 PF 1 5256 529.96 531.87 531.6 532.32 0.00636 5.36 990.6 659.49 0.75 
LPR835A Reach 3 4.645 PF 1 5256 521.75 524.94 523.99 525.11 0.002043 3.25 1629.98 1026.89 0.43 
LPR835A Reach2 
LPR835A Reach 2 
LPR835A Reach 2 
LPR835A Reach 2 
LPR835A Reach 2 
LPR835A Reach 1 
LPR835A Reach 1 
LPR835A Reach I 
LPR835A Reach 1 
LPR633A Reach 1 
LPR833A Reach I 
LPR833A Reach I 
LPR833A Reach I 
LPR833A Reach I 
LPR833A Reach 1 
LPR833A Reach 1 
LPR833A Reach 1 
LPR831A Reach 1 
LPR831A Reach 1 

NotbuschWshTblB Reach I 
NotbuschWshTblB Reach I 
NotbuschWshTblB Reach I 
NotbuschWshTblB Reach I 
NotbuschWshTblA Reach I 
NotbuschWshTblA Reach I 
NotbuschWshTblA Reach 1 
Notb~schWshTbl Reach 3 
Notbus~hWshTbl Reach 3 
NotbuschWshTbl Reach 3 
NotbuschWshTbl Reach 3 
NotbuschWshTbl Reach 3 
NotbuschWshTbl Reach 2 
NotbuschWshTbI Reach 2 
NotbuschWshTbl Reach 2 
NotbuschWshTbl Reach 1 
NotbuschWshTbl Reach 1 
NotbuschWshTbl Reach 1 

NotbuschWsh Reach 2 
NotbuschWsh Reach 2 
NotbuschWsh Reach 2 
NotbuschW~h Reach 2 
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West Watershed 

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

NotbuschWsh Reach 2 4.684 
NotbuschWsh Reach 2 4.444 
NotbuschWsh Reach 2 4.305 
NatbuschWsh Reach 2 4.116 
NotbuschWsh Reach 2 3.927 
NotbuschWsh Reach 2 3.548 
NotbuschWsh Reach 2 3.359 
NotbuschWsh Reach 2 3.169 
NotbuschWsh Reach 2 2.983 
NOtbusChWsh Reach 1 2.66 
NotbuschWsh Reach 1 2.594 
NotbuschWsh Reach 1 2.543 
RailmadWest Reach 1 0.717 
RailmadWest Reach 1 0.56 
RailroadWest Reach 1 0.44 
RailroadWest Reach 1 0.389 
RailroadWest Reach 1 0.142 
RailroadWest Reach 1 0.083 
RailroadEast Reach 1 6.029 
RailroadEast Reach 1 5.969 
RailmadEast Reach 1 5.757 
RailmadEast Reach 1 5.65 
RailmadEast Reach 1 5.209 
RailmadEast Reach 1 5.116 
RailmadEast Reach 1 4.762 
RailmadEast Reach 1 4.68 
RailroadEast Reach 1 4.411 
RailmadEast Reach 1 4.279 
RailmadEast Reach 1 3.94 
RailmadEast Reach 1 3.899 
RailroadEast Reach 1 3.584 
RailmadEast Reach 1 3.521 
RailmadEast Reach 1 3.208 

~~~ ~ ........ ... ...... ..... 
RailmadEast Reach 1 3.127 PF 1 1693 553.94 555.66 555.66 556.15 0.027523 5.63 303.3 337.41 101 
RailmadEast Reach 1 2.81 PF 1 1333 550 554.22 554.23 0.000184 0.84 1582.44 655.39 0.1 
RailmadEast Reach 1 2.62 PF I 1333 550 553.98 553.99 O.WO322 1.01 1313.77 626.93 0.12 
RailroadEast Reach 1 2.431 PF I 1333 549.84 553.71 553 73 0 000223 O D  Id75 57 RR7 ,A  0 r 
RailroadEast 
RailroadEast 
RailroadEast 
RailroadEast 
RailmadEast 
RailmadEast 
RailroadEast 
RailroadEast 
RailmadEast 
RailmadEast 

Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
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Zone A Floodpla~n Dellneatlo" Study 
West Watershed 

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

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



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

LOWER PAINTED ROCK WATERSHED 
ZONE A FLOODPLAIN DELINEATION STUDY 

WEST WATERSHED 
FCD CONTRACT NO. 2004C065 

A N 
Not to Scale 

Not to Scale 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 TOPOGRAPHIC DATA PROVIDED BY THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY BY STEWART TECHNOLOGIES, INC,. DATE; 2000 AND 2001 

Legend 

*% Gila River Baseline 

I % Railroad 

1 Existing FEMA Zone A 

I U  West Watershed Boundary 

I Stream Centerline 

HYDROLOGY & HYDRAULICS 
IUMLEY-HORN AND ASSOCIATES, INC. 
7878 NORTH 16TH STREET, SUITE 300 
PHOENIX, ARIZONA 85020 

STUDY AREA MAP 
AND SHEET INDEX 

SHEET INDEX 
SHEET 1-19 FLOOD DELINEATION STUDY 

NOTES 
1. SECTION BOUNDARIES PROVIDED BY FCDMC 
2. HORIZONTAL PROJECTION IS ARIZONA STATE PLANE CENTRAL ZONE. NORTH 

AMERICAN DATUM OF 1983 
3. ALL ELEVATIONSARE BASED ON NORTH AMERICAN DATUM OF 1988 - 

I 

I No. 1 
I I 

REVISION I BY I DATE 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 
FCD Contract No. 2004C065 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name 

Cross Section 

Copper Wash 

Cross Section Number 
Q I O O  

Zone Designation ZONE "A" 

Roads % 
Railroad (U.P.RR- Union Pacific Railroad) 5 
Gila River Baseline - 
County Boundary 

I 
: s 

GDAC PointINurnber 
8 

ELEVATION REFERENCE MARKS 

I NOTES 

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

GDAC NUMBER ELEVATION (FT) 
3HR3 (see Sheet 17) 651.99 

SHEET INDEX MAP 

Contour Interval = 10 feet 
500 250 0 500 ~ e e t  

I 
THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO 

AERIAL MAPPING AND SURVEY -STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



Legend 

Flood Hazard Boundary rn 
Stream Centerline % 
Wash Name Copper Wash 

I 
Cross Section A 

1.031 
Cross Section Number 

Q l O O  
9362 

Zone Designation ZONE "A" 

Roads ' l J  

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

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Gila River Baseline 

County Boundary 

GDAC PointINumber 

ELEVATION REFERENCE MARKS 

NOTES I 
ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

ELEVATION (FT) 
651.99 

I GDAC NUMBER 
3HR3 (see Sheet 17) 

SHEET INDEX MAP I 

Contour Interval = 10 feet 
500 250 0 500 - ~ e e t  

1 inch equals 500 feet 

I I 

JRACY STANDARDS FOR 1" = 200' HORIZONTAL SCALE AND 10' CONTOUR INTERVALS THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP 
AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 I JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name 

Cross Section 

Cross Section Number 
a100 

Copper Wash 

Zone Designation ZONE "A" 

Roads w 
Railroad (U.P.RR- Union Pacific Railroad) % 
Gila River Baseline 

County Boundary 

GDAC PointlNumber 

ELEVATION REFERENCE MARKS 

NOTES 

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

GDAC NUMBER ELEVATION (FT) 

SHEET INDEX M 

Contour Interval = 10 feet 
500 250 0 
rC Feet 

THIS MAP WAS PREPARED BY PHOTOGRAMMRRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR I" = 200' HORIZONTAL SCALEEIVO 10' CONTOUR INTWVALS 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



I I 

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR I" = 200' HORIZONTAL SCALE AND 10' CONTOUR INTERVALS 

1 ,I , . . . ,  '. , . * ; , , , I , , .  '. 
Li , rr! ' ,.:.-~c,;*.~ .ti:,. 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Flood Hazard Boundary 

Stream Centerline 

Cross Section 

Cross Section Number 

Zone Designation 

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

Gila River Baseline - 
GDAC PointlNumber 

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

GDAC NUMBER ELEVATION (FT) 
3HR3 (see Sheet 17) 

SHEET INDEX MAP 

Contour Interval = 10 feet 
500 250 0 

-!Feet 

A E R M  MAPPING AND SURVEY - STRNART TECHNOLOGIES. INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name 

Cross Section 

Copper Wash 

Cross Section Number 
Q l O O  

Zone Designation ZONE "A" 

Roads - 
Railroad (U.P.RR- Union Pacific Railroad) 5 
Gila River Baseline 

County Boundary 

I SDAC PoinVNumber 

1,1 ELEVATION REFERENCE MARKS 

NOTES 

ALL ELEVATIONS ARE BASED ON NORTH 

! 1 AMERICAN VERTICAL DATUM OF 1988. 

GDAC NUMBER 
3HR3 (see Sheet 17) 

ELEVATION (FT) 
651.99 

Contour Interval = 10 feet 
500 250 0 500 

Feet h 

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 1" = 200' HORIZONTAL SCALE AND 10' CONTOllR INTFRVAI A 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERlAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



Match Sheet 03 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline % 
Wash Name Copper Wash 

Cross Section A 
Cross Section Number 1.031 

QlOO 
9362 

Zone Designation ZONE " A  

Roads - 
Railroad (U.P.RR- Union Pacific Railroad) 5 
Gila River Baseline - 
County Boundary - 
GDAC PointlNumber 3pF3. 

ELEVATION REFERENCE MARKS 

NOTES 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERWL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 

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

GDAC NUMBER 
3HR3 (see Sheet 17) 

ELEVATION (FT) 
651.99 



I Roads - 
Railroad (U.P.RR- Union Pacific Railroad) \ 
Gila River Baseline 

County Boundary 

I GDAC PointINurnber 

I ELNATION REFERENCE MARKS 

NOTES 

- -:.*v1 . - . <?...a% q 
I . ,  . - 
qf: fS B .  , ;:w 

, :;:*3 ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1988. 

I GDAC NUMBER 
3HR3 (see Sheet 17) 

ELEVATION (FT) 
651.99 

I SHEET INDEX MAP I 

Contour Interval = 10 feet 
500 250 0 500 

' I , ,  --Feet 

1 inch equals 500 feet 

lor j-1 and Associates, lnc 
BY DATE 

DESIGN NRE 09/13/07 
DESIGN CHK. JTA 0911 3/07 
PLANS ERS 09/13/07 
PLANS CHK. JTA 0911 3/07 

Sheet 07 of 19 

1 - 
THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR I" = 200' HORIZONTAL SCALE AND 10' CONTOUR INTERVALS 

AERIAL MAPPING AND SURVEY - STNVARTTECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



Match Sket 05 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Contour Interval = 10 feet 
500 250 0 500 

~ e e t  

I . k ,  1 inch equals 500 feet 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

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

1 
Flood Hazard Boundary 

Stream Centerline 

Wash Name 

Cross Section 

I I Cross Section Number 
(2100 

Zone Desianation 

w 
% 
Copper Wash 

A 
1.031 
9362 

ZONE "A" ~ - ~~ " ~ 

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

Gila River Baseline - 
County Boundary - 
GDAC PoinUNumber spn a 

I a z ELEVATION REFERENCE MARKS 

NOTES 

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

SHEET INDEX MAP 

ELEVATION (FT) 

651.99 I 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 I JANUARY 2004 

Contour Interval = 10 feet 
500 250 0 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary I 

Stream Centerline % 
Wash Name Copper Wash 

Cross Section A 
Cross Section Number 

Q l O O  

Zone Designation ZONE "A" 

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

Gila River Baseline - 
County Boundary - 
GDAC PoinWumber 3PF3. 

ELEVATION REFERENCE MARKS 

NOTES 

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

8 GDAC NUMBER ELEVATION (FT) 
3HR3 (see Sheet 17) 651.99 

SHEET INDEX MAP 

Contour Interval = I 0  feet 
500 250 0 500 - Feet 

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 1" = 200' HORIZONTAL SCALE AND 10' COMOUR INTERVALS 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name Copper Wash 

Cross Section 

Cross Section Number 
Q l O O  

Zone Designation ZONE "A" 

Roads w 
Railroad (U.P.RR- Union Pacific Railroad) 5 
Gila River Baseline 

County Boundary 

GDAC PoinUNumber 

I ELEVATION REFERENCE MARKS 

m gl NOTES 

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

GDAC NUMBER 

I 3HR3 (see Sheet 17) 

ELEVATION (FT) 
651.99 

I SHEET INDEX MAP 

Contour Interval = I 0  feet 
500 250 0 500 

~ e e t  

1 inch equals 500 feet 
r = , n Kimley-Horn 

and Associates, Inc. 
0 1  unle 

DESIGN NRE 0911 3\07 
DESIGN CHK. JTA 09/13107 
PLANS ERS 0911 3107 
PLANS CHK. JTA 0911 3/07 

Sheet 11 of19 I I 

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 1" = 200' HORIZONTAL SCALE AND 10' CONTOUR INTERVALS 
AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name Copper Wash 

Cross Section 

Cross Section Number 
Q l O O  

Zone Designation ZONE "A" 

Roads - 
Railroad (U.P.RR- Union Pacific Railroad) 5 
Gila River Baseline - 
County Boundary 

GDAC PointINumber 

ELEVATION REFERENCE MARKS 

NOTES 

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

3HR3 (see Sheet 17) I NUMBER 



Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

:ontract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash--Name 

Cross Section 

% 
Copper Wash 

A 
Cross Section Number 

Q I O O  

Zone Designation ZONE "A" 

Roads w 
Railroad (U.P.RR- Union Pacific Railroad) \ 
Gila River Baseline 

County Boundary 

GDAC PointlNumber 

* 
" I '  

I 

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 1" = 200' HORIZONTAL SCALE AND 10' CONTOI 
INTERVALS 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



@g L . .  $ .  '" 
* - .  .i*xz 5 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 20046065 

I Legend I 
I Flood Hazard Boundary I 

Stream Centerline 

Wash Name 

Cross Section 

Cross Section Number 
Q I O O  

Zone Designation ZONE "A" 

Roads w 
Railroad (U.P.RR- Union Pacific Railroad) \ 
Gila River Baseline - 
County Boundary - 
GDAC PointINumber spn  



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name 
r\, 

Copper Wash 

Cross Section 

Cross Section QIOO Number 

Zone Designation ZONE "A" 

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

Gila River Baseline - 
County Boundary 

GDAC PointlNumber 

1,l ELEVATION REFERENCE MARKS 

? 
D 
4 
a 
0 

GDAC NUMBER 

NOTES 

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

ELEVATION (FT) 
651.99 3HR3 (see Sheet 17) 

SHEET INDEX MAP 

Contour Interval = 10 feet 
500 250 0 500 

~ e e t  

1 inch equals 500 feet 0-n rn Kitntey4orn 
and Associates, Inc. 

DESIGN 0911 3/07 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 20046065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

m s h  Name 

Cross Section 

Copper Wash 

Cross Section Number 
Q l O O  

Zone Designation ZONE "A" 

Roads % 
Railroad (U.P.RR- Union Pacific Railroad) \ 
Gila River Baseline % 
County Boundary - 
GDAC PointlNumber SPFS 

ELEVATION REFERENCE MARKS 

NOTES 

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

a GDAC NUMBER 
3HR3 (see Sheet 17) 

ELEVATION (FT) 
651.99 

SHEET INDEX MAP 

Contour Interval = 10 feet 
500 250 0 500 - Feet 

1 inch equals 500 feet 

Il h I 
Y 

s=na/, - n Kimlev-Horn I 
7 1 - 1 h - u and hociates. Inc. I 

- 8  - 

BY DATE 

AHERN 
DESIGN NRE 0911 3/07 
DESIGN CHK. JTA 0911 3/07 
PLANS ERS 0911 3/07 
PLANS CHK. JTA 0911 3/07 

Sheet 16 of 19 
I I 

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 
1" = 200' HORIZONTAL SCALE AND 10' CONTOUR INTERVALS 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Flood Hazard Boundary 

Stream Centerline 

Cross Section Number 

Zone Designation 

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

Gila River Baseline 

County Boundary - 
GDAC PointINumber 

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

a GDAC NUMBER 
3HR3 (see Sheet 17) 

Contour Interval = 10 feet 
500 250 0 

I ' r  ~ e e t  

1 inch equals 500 feet 

AERIAL MAPPING AND S U R W  - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 I JANUARY 2004 



W Sheet 15 Matchsheet 16 

FLOOD CONTROL DISTRICT I 
OF MARICOPA COUNTY 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

F.C.D. Contract No. 2004C065 

Legend 

Flood Hazard Boundary 

Stream Centerline 

Wash Name 

- 
Copper Wash 

Cross Section 

Cross Section Number 
a100 

Zone Designation ZONE "A" 

Roads % 

Railroad (U.P.RR- Union Pacific Railroad) 5 
Gila River Baseline 

County Boundary 

GDAC PoinUNumber 

ELEVATION REFERENCE MARKS 

' I NOTES I .* , - I?  81:- F ;  -= M! ., 
\ c,, ir- . , h.. 

-; ,.a ,:L . - -%. 

. . . UC. 

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

I a GDAC NUMBER 
3HR3 (see Sheet 17) 

ELEVATION (FT) 
651.99 . I 

SHEET INDEX MAP 

Contour Interval = 10 feet 
500 250 0 500 - Feet b 

I 1 inch equals 500 feet 

AERIAL MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FLIGHT DATE; DECEMBER 2003 1 JANUARY 2004 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

F.C.D. Contract No. 2004C065 

Legend 

Lower Painted Rock Watershed 
Zone A Floodplain Delineation Study 

West Watershed 

Flood Hazard Boundary 

Stream Centerline 

Wash Cross Name Section Copper Wash 

Cross Section Number 1.031 
Q l O O  9362 

Zone Designation ZONE "A" 

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

Gila River Baseline - 
County Boundary - 
GDAC PointINumber 3 ~ ~ s .  

ELEVATION REFERENCE MARKS 

NOTES 

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

ELEVATION 651.99 (FT) 

I SHEET INDEX MAP 

Contour Interval = 10 feet 
500 250 0 500 
I- ~.~eet  

h 

1 inch equals 500 feet 2 1 2  

- 
THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 1" = 200' HORIZONTAL SCALE AND 10' CONTOUR INTERVALS 

AERIAL 
I 

MAPPING AND SURVEY - STEWART TECHNOLOGIES, INC. AERIAL PHOTOGRAPHY FUGHT DATE; DECEMBER 2003 1 JANUARY 2004 


