MARTIN ACRES
CONCEPTUAL DRAINAGE DESIGN AND
DATA COLLECTION MEMO FOR A PORTION OF
THE WASH 3 EAST FLOWS

CONTRACT FCD 2009C036
ASSIGNMENT NO. 3
MAY 30, 2012

APPENDIX A—CITRUS ROAD CHANNEL EXISTING CONDITIONS
APPENDIX B—CITRUS ROAD CHANNEL SPLIT FLOW ANALYSIS
APPENDIX C—CONCEPTUAL DESIGN AND COST ESTIMATE
APPENDIX D—DATA COLLECTION TECHNICAL MEMORANDUM
+ 1—MASTER PHOTO RECONNAISSANCE
+ 2—MARTIN ACRES - M.C. ASSESSORS DATA
+ 3—OFFSITE PROPERTY - M.C. ASSESSORS DATA
¢ 4—EXISTING UTILITY MAPS

o APS

0 QWEST

o SOUTHWEST GAS

¢ BEARDSLEY WATER
5—CITY OF SURPRISE CIP REQUEST
6—CITY OF SURPRISE - J2 ALTERNATIVE
7—ENTELLUS ADMP RECOMMENDED ALTERNATIVE
8—2005 FEMA MAPS WITH LOMRS
9—EFFECTIVE WADMSU HYDROLOGY
10—EFFECTIVE WADMSU HEC-RAS / FLOOD PLAIN
11—WADMSU SEDIMENT TRANSPORT - CAP IMPACTS
12—ASANTE FUTURE CONDITIONS HYDROLOGY
13—HAPPY VALLEY ROAD HYDROLOGY
14—AUSTIN RANCH EAST DRAINAGE AREA MAP
15—BURKE PROPERTY DRAINAGE AREA MAP
16—2011 FIELD SURVEY DATA
17—2011 RETURNED QUESTIONNAIRE
18—2011 PROPERTY OWNER INTERVIEWS

*
L4
¢
*
.
*
*
L4
L4
4
*
¢
.
¢

Prepared for:

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

And:

The City of Surprise

16000 N. Civic Center Plaza
Surprise, Arizona 85374

GOODWINE
andersonbaron _ MARSHALL®
CIVIL ENGINEERS ~ PLANNERS ~ SURVEYORS

plan-.design-achieve

88 s san marcos place, ste 101 chandler, 3z 85225 6909 W. Ray Road #15
phi (4B0) 6SS 7956 £, (LBD) 699 7986 gy




o APS
o0 QWEST

PO SRR R AR R 4

o SOUTHWEST GAS

o BEARDSLEY WATER
5—CITY OF SURPRISE CIP REQUEST
6—CITY OF SURPRISE - J2 ALTERNATIVE
7—ENTELLUS ADMP RECOMMENDED ALTERNATIVE
8—2005 FEMA MAPS WITH LOMRS '
9—EFFECTIVE WADMSU HYDROLOGY
10—EFFECTIVE WADMSU HEC-RAS / FLOOD PLAIN
11—WADMSU SEDIMENT TRANSPORT - CAP IMPACTS
12—ASANTE FUTURE CONDITIONS HYDROLOGY
13—HAPPY VALLEY ROAD HYDROLOGY
14—AUSTIN RANCH EAST DRAINAGE AREA MAP
15—BURKE PROPERTY DRAINAGE AREA MAP
16—2011 FIELD SURVEY DATA
17—2011 RETURNED QUESTIONNAIRE
18—2011 PROPERTY OWNER INTERVIEWS

andersonbaron
plan-.design-achieve

£8 s san marcos place, ste 101 chandler, az 85225
ph: (4B0) 6SS 7956 £, (4BD) 699 7986

MARTIN ACRES

CONCEPTUAL DRAINAGE DESIGN AND
DATA COLLECTION MEMO FOR A PORTION OF
THE WASH 3 EAST FLOWS

CONTRACT FCD 2009C036
ASSIGNMENT NO. 3

MAY 30, 2012

APPENDIX A—CITRUS ROAD CHANNEL EXISTING CONDITIONS
APPENDIX B—CITRUS ROAD CHANNEL SPLIT FLOW ANALYSIS
APPENDIX C—CONCEPTUAL DESIGN AND COST ESTIMATE
APPENDIX D—DATA COLLECTION TECHNICAL MEMORANDUM
+ 1—MASTER PHOTO RECONNAISSANCE

+ 2—MARTIN ACRES - M.C. ASSESSORS DATA

+ 3—OFFSITE PROPERTY - M.C. ASSESSORS DATA

s+ 4—EXISTING UTILITY MAPS

Prepared for: Ex p e
Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

And:
The City of Surprise
16000 N. Civic Center Plaza
Surprise, Arizona 85374
GOODWIN?
MARSHALL?®

CIVIL ENGINEERS ~ PLANNERS ~ SURVEYORS

6909 W. Ray Road #15
Chandler, Arizona 85228
(602) 218 -7285




G OODWIN
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May 30, 2012

Tony Beuche, P.E

Project Manager

Flood Control District Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

RE:  Martin Acres — Conceptual Drainage Design for a portion of the Wash 3 East Flows
FCD2009C036 Work Assignment No. 4

Dear Beuché:

Goodwin and Marshall, Inc. (G&M) is pleased to provide you with the FINAL submittal of the Conceptual Design for the
Martin Acres DCR. The analysis has been prepared in conformance with the requirements outlined in Flood Control
Districts Contract No. 2009C036 Work Assignment No. 4 and specific concemns identified in the project team meetings.
As previously discussed, the culvert at Norwich controls the allowable storm water conveyance due to the downstream
outfall/spreader channel grade constraint. This “controlling design flow” is 180 cfs, however you will notice that the
upstream facilities show to have greater capacity. This is simply due to the available slope and channel section along
Citrus Road. There will be opportunities to optimize the design cost during final design process but | believe this
concept design reflects the City of Surprise’s project intention.

Please find attached the following documentation for your records:

Appendix A : Existing Citrus Road Channel Capacities
Appendix B : Existing Conditions Split Flow Analysis at Citrus Road Channel / Wash 3 East

Appendix C : Conceptual Design and Cost Estimate

Respectfully yours,

Warren C. Russell, PE

6909 W. RaY ROAD, #15 / CHANDLER, AZ 85226 / 602-218-7285
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Crossing Summary Table

HY-8 Analysis Results

Culvert Crossing: Balfour Boulevard

Headwater Total Discharge |Culvert1 Culvert 2 Roadway Iterations
Elevation (ft) (cfs) Discharge (cfs) |Discharge (cfs) [Discharge (cfs)

1405.13 0.00 0.00 0.00 0.00 0
1405.79 2.60 157 1.04 0.00 5
1406.05 5.20 2.94 2.25 0.00 5
1406.25 7.80 4.32 3.47 0.00 5
1406.43 10.40 5.65 4.74 0.00 5
1406.53 12.00 6.47 5.51 0.00 5
1406.73 15.60 8.29 7.29 0.00 6
1406.87 18.20 9.60 8.58 0.00 8
1407.00 20.80 10.86 9.83 0.09 8
1407.11 23.40 11.94 10.92 0.48 7
1407.21 26.00 12.90 11.90 1.18 7
1406.89 18.47 9.75 8.73 0.00 Overtopping




Crossing Summary Table

HY-8 Analysis Results

Culvert Crossing: Beacon Field Road

Headwater Total Discharge |Culvert 1 Culvert 2 Roadway Iterations
Elevation (ft) (cfs) Discharge (cfs) |Discharge (cfs) [Discharge (cfs)

1411.20 0.00 0.00 0.00 0.00 0
1412.02 3.80 1.35 2.45 0.00 5
1412.33 7.60 3.07 4.52 0.00 5
1412.59 11.40 4.83 6.56 0.00 4
1412.81 15.20 6.64 8.55 0.00 4
1413.01 19.00 3.50 10.50 0.00 4
1413.06 20.00 8.99 11.00 0.00 4
1413.38 26.60 12.30 14.28 0.00 5
1413.55 30.40 14.26 16.12 0.00 8
1413.72 34.20 16.09 17.81 0.26 8
1413.85 38.00 17.568 19.21 1.19 6
1413.56 30.51 14.33 16.18 0.00 Overtopping




Crossing Summary Table

HY-8 Analysis Results

Culvert Crossing: Driveway #1

Headwater Total Discharge |Culvert 1 Culvert 2 Roadway Iterations
Elevation (ft) (cfs) Discharge (cfs) [Discharge (cfs) |Discharge (cfs)

1403.95 0.00 0.00 0.00 0.00 0
1404.70 2.80 1.54 1.26 0.00 5
1404.99 5.60 2.99 2.60 0.00 4
1405.23 8.40 4.42 3.98 0.00 4
1405.44 11.20 5.82 5.38 0.00 3
1405.63 14.00 727 6.73 0.00 2
1405.82 16.80 8.63 8.19 0.00 5
1406.01 19.60 10.04 9.54 0.00 11
1406.03 20.00 10.27 9.72 0.00 7
1406.40 25.20 12:79 12.34 0.00 21
1406.53 28.00 13.50 13.09 1.33 8
1406.47 25.99 13.20 12.79 0.00 Overtopping




Crossing Summary Table

HY-8 Analysis Results

Culvert Crossing: Driveway #2

Headwater Total Discharge |Culvert1 Culvert 2 Roadway Iterations
Elevation (ft) (cfs) Discharge (cfs) |Discharge (cfs) [Discharge (cfs)

1403.06 0.00 0.00 0.00 0.00 0
1403.80 2.90 1.16 1.74 0.00 5
1404.09 5.80 2.51 3.28 0.00 5
1404.33 8.70 3.89 4.81 0.00 4
1404.55 11.60 5.29 6.30 0.00 4
1404.74 14.50 6.73 7.78 0.00 4
1404.77 15.00 6.95 8.02 0.00 5
1405.11 20.30 9.57 10.69 0.00 10
1405.29 23.20 11.02 12.13 0.00 1'5
1405.48 26.10 12.46 13.57 0.00 18
1405.57 29.00 13.19 14.20 1.53 7
1405.52 26.69 12.80 13.89 0.00 Overtopping




Project Data
Project Title:
Designer:
Project Date:
Project Units:

Notes:

Hydraulic Analysis Report

Existing Citrus Road Channel Capacities

Luke Johnstone

Monday, April 30, 2012

U.S. Customary Units

Based on field survey data from ASAM on 4-26-2012.




Channel Analysis: Section 1

. Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0077 (ft/ft)
Depth: 1.3350 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1418.61 0.0400
13.19 1417.19 0.0400
21.23 1415.36 0.0400
34.41 141670 |-

Result Parameters
Flow: 31.4194 (cfs)
Area of Flow: 12.7148 (ft"2)
Wetted Perimeter: 19.2658 (ft)
Hydraulic Radius: 0.6600 (ft)
‘ Average Velocity: 2.4711 (ft/s)
Top Width: 19.0485 (ft)
Froude Number: 0.5330
Critical Depth: 1.0379 (ft)
Critical Velocity: 4.0879 (ft/s)
Critical Slope: 0.0295 (ft/ft)
Critical Top Width: 14.8099 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft*2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 2
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0059 (ft/ft)
Depth: 2.2630 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1417.72 0.0400
14.74 1414.65 0.0400
29.78 141691 |-

Result Parameters
Flow: 89.8572 (cfs)
Area of Flow: 29.2999 (ft"2)
‘ Wetted Perimeter: 26.2974 (ft)
Hydraulic Radius: 1.1142 (ft)
Average Velocity: 3.0668 (ft/s)
Top Width: 25.8947 (ft)
Froude Number: 0.5081
Critical Depth: 1.7261 (ft)
Critical Velocity: 5.2716 (ft/s)
Critical Slope: 0.0250 (ft/ft)
Critical Top Width: 19.7508 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (lb/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 3

Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0063 (ft/ft)
Depth: 2.1570 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1417.23 0.0400
14.30 1414.54 0.0400
25.83 1416.70 -

Result Parameters
Flow: 75.9582 (cfs)
Area of Flow: 24.7789 (ft"2)
. Wetted Perimeter: 23.3768 (ft)
Hydraulic Radius: 1.0600 (ft)
Average Velocity: 3.0654 (ft/s)
Top Width: 22.9753 (ft)
Froude Number: 0.5202
Critical Depth: 1.6608 (ft)
Critical Velocity: 5.1709 (ft/s)
Critical Slope: 0.0254 (ft/ft)
Critical Top Width: 17.6898 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft*2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 4
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0054 (ft/ft)
Depth: 2.7790 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1416.73 0.0400
13.63 1413.87 0.0400
26.97 141664 |-

Result Parameters
Flow: 123.6115 (cfs)
Area of Flow: 36.8871 (ft"2)
‘ Wetted Perimeter: 27.1226 (ft)
Hydraulic Radius: 1.3600 (ft)
Average Velocity: 3.3511 (ft/s)
Top Width: 26.5470 (ft)
Froude Number: 0.5010
Critical Depth: 2.1078 (ft)
Critical Velocity: 5.8254 (ft/s)
Critical Slope: 0.0236 (ft/ft)
Critical Top Width: 20.1348 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft*2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 5

Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0036 (ft/ft)
Depth: 2.6380 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1415.28 0.0400
14.75 1412.65 0.0400
26.92 1415.67 ———

Result Parameters
Flow: 88.3828 (cfs)
Area of Flow: 33.4492 (ft"2)
‘ Wetted Perimeter: 25.9166 (ft)
Hydraulic Radius: 1.2906 (ft)
Average Velocity: 2.6423 (ft/s)
Top Width: 25.3595 (ft)
Froude Number: 0.4054
Critical Depth: 1.8384 (ft)
Critical Velocity: 5.4405 (ft/s)
Critical Slope: 0.0247 (ft/ft)
Critical Top Width: 17.6731 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (lb/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 6
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0075 (ft/ft)
Depth: 1.9090 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1414.33 0.0400
15.23 1412.42 0.0400
28.56 141686 |-

Result Parameters
Flow: 61.5577 (cfs)
‘ Area of Flow: 20.0051 (ft*2)
Wetted Perimeter: 21.3876 (ft)
Hydraulic Radius: 0.9354 (ft)
Average Velocity: 3.0771 (ft/s)
Top Width: 20.9587 (ft)
Froude Number: 0.5550
Critical Depth: 1.5085 (ft)
Critical Velocity: 4.9281 (ft/s)
Critical Slope: 0.0263 (ft/ft)
Critical Top Width: 16.5613 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 7
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0128 (ft/ft)
Depth: 2.5900 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1413.79 0.0400
8.24 1413.24 0.0400
16.32 1411.76 0.0400
19.09 1411.42 0.0400
21.70 1411.20 0.0400
24.67 1411.83 0.0400
32.32 1415.35
Result Parameters
‘ Flow: 174.0712 (cfs)

Area of Flow: 36.2140 (ft"2)

Wetted Perimeter: 29.6105 (ft)

Hydraulic Radius: 1.2230 (ft)

Average Velocity: 4.8067 (ft/s)

Top Width: 28.9321 (ft)

Froude Number: 0.7571

Critical Depth: 2.2824 (ft)

Critical Velocity: 6.1888 (ft/s)

Critical Slope: 0.0228 (ft/ft)

Critical Top Width: 23.6458 (ft)

Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 8
Notes:

Input Parameters

Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0083 (ft/ft)
Depth: 2.8850 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1413.51 0.0400
9.34 1412.72 0.0400
19.13 1410.62 0.0400
2212 1410.68 0.0400
35.64 1414.79 e

Result Parameters
‘ Flow: 178.6607 (cfs)
Area of Flow: 43.2570 (ft"2)
Wetted Perimeter: 32.0882 (ft)
Hydraulic Radius: 1.3481 (ft)
Average Velocity: 4.1302 (ft/s)
Top Width: 31.4119 (ft)
Froude Number: 0.6202
Critical Depth: 2.3400 (ft)
Critical Velocity: 6.2906 (ft/s)
Critical Slope: 0.0225 (ft/ft)
Critical Top Width: 23.1100 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 9

Notes:

Input Parameters

Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0076 (ft/ft)
Depth: 2.7130 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1412.96 0.0400
17.46 1410.25 0.0400
26.70 1410.42 0.0400
38.22 141451 |-

Result Parameters
Flow: 258.3504 (cfs)
Area of Flow: 57.0510 (ft*2)
. Wetted Perimeter: 34.5059 (ft)
Hydraulic Radius: 1.6534 (ft)
Average Velocity: 4.5284 (ft/s)
Top Width: 33.8570 (ft)
Froude Number: 0.6148
Critical Depth: 2.1319 (ft)
Critical Velocity: 6.6350 (ft/s)
Critical Slope: 0.0215 (ft/ft)
Critical Top Width: 28.4801 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 10

Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0071 (ft/ft)
Depth: 2.7080 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1411.54 0.0400
16.58 1408.83 0.0400
26.63 1409.67 0.0400
33.05 141250 |-

Result Parameters
Flow: 208.8828 (cfs)
Area of Flow: 49.4345 (ft"2)
' Wetted Perimeter: 31.5213 (ft)
Hydraulic Radius: 1.5683 (ft)
Average Velocity: 4.2254 (ft/s)
Top Width: 30.8722 (ft)
Froude Number: 0.5885
Critical Depth: 2.1211 (ft)
Critical Velocity: 6.3760 (ft/s)
Critical Slope: 0.0221 (ft/ft)
Critical Top Width: 25.9491 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 11

Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0055 (ft/ft)
Depth: 2.3510 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1409.86 0.0400
14.41 1407.51 0.0400
23.93 1408.06 0.0400
31.85 141095 |-

Result Parameters
Flow: 141.8623 (cfs)
Area of Flow: 41.1424 (ft"2)
Wetted Perimeter: 29.3855 (ft)
Hydraulic Radius: 1.4001 (ft)
Average Velocity: 3.4481 (ft/s)
Top Width: 28.8605 (ft)
Froude Number: 0.5089
Critical Depth: 1.7056 (ft)
Critical Velocity: 5.8228 (ft/s)
Critical Slope: 0.0234 (ft/ft)
Critical Top Width: 23.1380 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft*2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 12

Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0059 (ft/ft)
Depth: 1.3780 (ft)

|
Station (ft) Elevation (ft) Manning's n
0.00 1407.93 0.0400
15.18 1406.55 0.0400
29.73 140947 |-

Result Parameters
Flow: 33.6037 (cfs)
Area of Flow: 15.1867 (ft"2)
. Wetted Perimeter: 22.2411 (ft)
Hydraulic Radius: 0.6828 (ft)
Average Velocity: 2.2127 (ft/s)
Top Width: 22.0417 (ft)
Froude Number: 0.4698
Critical Depth: 1.0186 (ft)
Critical Velocity: 4.0496 (ft/s)
Critical Slope: 0.0296 (ft/ft)
Critical Top Width: 16.2929 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft*2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 13
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0115 (ft/ft)
Depth: 2.7510 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1407.88 0.0400
140 1405.13 0.0400
10.53 1405.27 0.0400
15.95 140863 |-

Result Parameters
Flow: 122.7246 (cfs)
Area of Flow: 23.6825 (ft"2)
‘ Wetted Perimeter: 15.9637 (ft)
Hydraulic Radius: 1.4835 (ft)
Average Velocity: 5.1821 (ft/s)
Top Width: 14.7379 (ft)
Froude Number: 0.7204
Critical Depth: 2.3602 (ft)
Critical Velocity: 6.7213 (ft/s)
Critical Slope: 0.0231 (ft/ft)
Critical Top Width: 13.0148 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 14
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0141 (ft/ft)
Depth: 2.7780 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1406.64 0.0400
7.80 1407.51 0.0400
15.33 1404.76 0.0400
18.26 1404.74 0.0400
29.83 1407.84 |-

Result Parameters
Flow: 191.2525 (cfs)
. Area of Flow: 32.8589 (ft"2)
Wetted Perimeter: 21.6808 (ft)
Hydraulic Radius: 1.5156 (ft)
Average Velocity: 5.8204 (ft/s)
Top Width: 20.8282 (ft)
Froude Number: 0.8166
Critical Depth: 1.8990 (ft)
Critical Velocity: 11.2170 (ft/s)
Critical Slope: 0.0818 (ft/ft)
Critical Top Width: 15.1416 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft*2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 15
Notes:

Input Parameters

Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0001 (ft/ft)
Depth: 2.0570 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1406.33 0.0400
16.18 1404.27 0.0400
33.46 140708 |-

Result Parameters
Flow: 11.1421 (cfs)
Area of Flow: 29.6372 (ft"2)
‘ Wetted Perimeter: 29.1125 (ft)
Hydraulic Radius: 1.0180 (ft)
Average Velocity: 0.3760 (ft/s)
Top Width: 28.8160 (ft)
Froude Number: 0.0653
Critical Depth: 0.6907 (ft)
Critical Velocity: 3.3346 (ft/s)
Critical Slope: 0.0337 (ft/ft)
Critical Top Width: 9.6755 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (lb/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




Channel Analysis: Section 16
Notes:

Input Parameters

Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0020 (ft/ft)
Depth: 1.2010 (ft)

Station (ft) Elevation (ft) Manning's n
| 0.00 1405.36 0.0400
| 16.20 1404.16 0.0400
32.25 120613 |—

Result Parameters
Flow: 18.3895 (cfs)
Area of Flow: 15.5979 (ft"2)
. Wetted Perimeter: 26.0928 (ft)
Hydraulic Radius: 0.5978 (ft)
Average Velocity: 1.1790 (ft/s)
Top Width: 25.9749 (ft)
Froude Number: 0.2681
Critical Depth: 0.7094 (ft)
Critical Velocity: 3.3795 (ft/s)
Critical Slope: 0.0332 (ft/ft)
Critical Top Width: 15.3420 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400




' Channel Analysis: Section 17
Notes:

Input Parameters
Channel Type: Custom Cross Section

Cross Section Data
Longitudinal Slope: 0.0003 (ft/ft)
Depth: 0.7390 (ft)

Station (ft) Elevation (ft) Manning's n
0.00 1403.91 0.0400
15.23 1403.18 0.0400
33.81 1404.84 |-

Result Parameters
Flow: 2.8706 (cfs)
Area of Flow: 8.6764 (ft"2)
Wetted Perimeter: 23.5325 (ft)
. Hydraulic Radius: 0.3687 (ft)
Average Velocity: 0.3309 (ft/s)
Top Width: 23.4816 (ft)
Froude Number: 0.0959
Critical Depth: 0.2893 (ft)
Critical Velocity: 2.1583 (ft/s)
Critical Slope: 0.0446 (ft/ft)
Critical Top Width: 9.1936 (ft)
Calculated Max Shear Stress: 0.0000 (Ib/ft"2)
Calculated Avg Shear Stress: 0.0000 (Ib/ft"2)
Composite Manning's n Equation:  Lotter method
Manning's n: 0.0400
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HEC-RAS Plan: Split Flow River: Wash 3 East Reach: Citrus Road  Profile: 100 YR

Reach River Sta Profile l Q Total Min Ch El l W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Q Left Q Channel Q Right 2
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (cfs) (cfs) (cfs)

Citrus Road 0.012 100 YR 1650.00 1415.10 1420.46 1420.58 0.001428 3.1 625.04 320.67 0.33 1104.89 545.11

Citrus Road 0.000 100 YR 1650.00 1415.85 1420.41 1418.98 1420.50 0.001001 2.31 695.34 293.75 0.27 694.62 955.38







ENGINEER'S OPINION OF PROBABLE COST-DRAFT

Project Martin Acres DCR

“ Date: May 17, 2012

Location: Surprise, Arizona
Job No. 10447A

ITEM UNIT TOTAL
No. DESCRIPTION UNIT QUANTITY PRICE COST

Citrus Road - Trapezoidal Channel

1 Clearing and Grubbing Ac. 4.1 $600.00 $2,460.00
2 Cut/Export €Y. 12,500 $5.50 $68,750.00
3 Dust/Storm Water Management Ac. 4.1 $1,200.00 $4,920.00
4 4-36" RCP L.F. 160 $340.00 $54,400.00
5 4-36" Headwalls Ea. 8 $7,500.00 $60,000.00
6 5-36" RCP L.F. 108 $425.00 $45,900.00
7 5-36" Headwalls Ea. 2 $8,500.00 $17,000.00
8 Rip Rap, D50 = 6", Depth = 1.0’ Cc.Y. 215 $55.00 $11,825.00
9 Vehicular Impact Barrier L.F. 220 $60.00 $13,200.00
10 Remove & Dispose Asphalt Pavement SY 1,065 $12.00 $12,780.00
11 Remove & Dispose Gravel Pavement S.Y. 500 $5.50 $2,750.00
12 2" AC over Stabilized Subgrade (R&R) S.Y. 1,160 $25.00 $29,000.00
13 3" Stabilized Gravel Pavement (R&R) S.Y. 500 $9.50 $4,750.00
14 Traffic Control Month 1 $8,000.00 $8,000.00
15 6" Water Line Relocation L.F. 340 $45.00 $15,300.00
16 Rip Rap Diversion Stucture CY. 370 $65.00 $24,050.00
Subtotal $375,085.00
. Contingency (20%) $75,017.00
Gross Total $450,102.00
Miscellaneous
Engineering Design 10% of Construction Total $45,010.20
Construction Administration 8% of Construction Total $36,008.16
Testing 4% of Construction Total $18,004.08
Total $549,124.44

Assumptions:

1. Removal & disposal of existing storm drain facilities is included in the cut/export cost.

2. The channel cross sections are to fit within the existing Citrus Rd. and Norwich Dr. ROW.

3. Citrus Rd. and Norwich Dr. may be used as the O&M roads.

4. Total culvert length assumes 50 L.F. at road crossings and 30 L.F. at drive crossings. *

5. The Cut/Export unit price assumes that it is necessary to haul the dirt off. It may be less if the dirt
can be stock piled on a nearby property.

6. The Rip Rap was sized utilizing DDMSW.

7. Diversion structure to consist of D50 = 12" rip rap at a depth of 2",

* Culvert crossing at Norwich Drive has a length of 108 L.F.

ODWIN §
VIARSHALL?

CIVIL ENGINEERS ~ PLANNERS ~ SURVEYORS

This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience
and best judgment as a design professional. It must be recognized that any evaluation of work to be
performed to construct this project must by necessity be speculative in nature until completion of its actual

furnished by others or over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee

. detailed design. In addition the engineer has no control over the cost of labor, material, or services to be FORT WORTH — PHOEND. — MEMPHIS
that actual costs will not vary from the opinions expressed here in.
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Hydraulic Analysis Report

Project Data
Project Title:  Citrus Channel Proposed
Designer: CRH
Project Date: Thursday, May 10, 2012
Project Units: U.S. Customary Units

Notes:




. Channel Analysis: Citrus Section A-A

Notes:

Input Parameters
Channel Type: Trapezoidal
Side Slope 1 (Z1): 4.0000 (ft/ft)
Side Slope 2 (Z2): 4.0000 (ft/ft)
Channel Width: 8.0000 (ft)
Longitudinal Slope: 0.0015 (ft/ft)
Manning's n: 0.0350
Depth: 3.5000 (ft)

Result Parameters
Flow: 206.9015 (cfs)
Area of Flow: 77.0000 (ft*2)
Wetted Perimeter: 36.8617 (ft)
Hydraulic Radius: 2.0889 (ft)
Average Velocity: 2.6870 (ft/s)

. Top Width: 36.0000 (ft)
Froude Number: 0.3238

Critical Depth: 1.9872 (ft)

Critical Velocity: 6.5283 (ft/s)

Critical Slope: 0.0167 (ft/ft)

Critical Top Width: 23.8974 (ft)

Calculated Max Shear Stress: 0.3276 (Ib/ft"2)
Calculated Avg Shear Stress: 0.1955 (Ib/ft"2)




Channel Analysis: Citrus Section B-B

Notes:

Input Parameters
Channel Type: Trapezoidal
Side Slope 1 (Z1): 4.0000 (ft/ft)
Side Slope 2 (Z2): 4.0000 (ft/ft)
Channel Width: 8.0000 (ft)
Longitudinal Slope: 0.0075 (ft/ft)
Manning's n: 0.0350
Depth: 3.5000 (ft)

Result Parameters
Flow: 462.6459 (cfs)
Area of Flow: 77.0000 (ft"2)
Wetted Perimeter: 36.8617 (ft)
Hydraulic Radius: 2.0889 (ft)
Average Velocity: 6.0084 (ft/s)
. Top Width: 36.0000 (ft)
Froude Number: 0.7240
Critical Depth: 2.9886 (ft)
Critical Velocity: 7.7579 (ft/s)
Critical Slope: 0.0150 (ft/ft)
Critical Top Width: 31.9088 (ft)
Calculated Max Shear Stress: 1.6380 (Ib/ft"2)
Calculated Avg Shear Stress: 0.9776 (Ib/ft"2)




Channel Analysis: Citrus Section C-C
Notes:

Input Parameters
Channel Type: Trapezoidal
Side Slope 1 (Z1): 4.0000 (ft/ft)
Side Slope 2 (Z2): 4.0000 (ft/ft)
Channel Width: 8.0000 (ft)
Longitudinal Slope: 0.0040 (ft/ft)
Manning's n: 0.0350
Depth: 3.5000 (ft)

Result Parameters
Flow: 337.8688 (cfs)
Area of Flow: 77.0000 (ft*2)
Wetted Perimeter: 36.8617 (ft)
Hydraulic Radius: 2.0889 (ft)
Average Velocity: 4.3879 (ft/s)
. Top Width: 36.0000 (ft)
Froude Number: 0.5287
Critical Depth: 2.5548 (ft)
Critical Velocity: 7.2589 (ft/s)
Critical Slope: 0.0156 (ft/ft)
Critical Top Width: 28.4380 (ft)
Calculated Max Shear Stress: 0.8736 (Ib/ft"2)
Calculated Avg Shear Stress: 0.5214 (Ib/ft"2)




Channel Analysis: Norwich Section
Notes:

Input Parameters
Channel Type: Triangular
Side Slope 1 (Z1): 3.0000 (ft/ft)
Side Slope 2 (Z2): 3.0000 (ft/ft)
Longitudinal Slope: 0.0004 (ft/ft)
Manning's n: 0.0350
Depth: 4.5000 (ft)

Result Parameters
Flow: 85.5191 (cfs)
Area of Flow: 60.7500 (ft"2)
Wetted Perimeter: 28.4605 (ft)
Hydraulic Radius: 2.1345 (ft)
Average Velocity: 6.2704 (ft/s)
Top Width: 40.0000 (ft)

’ Froude Number: 0.8967
Critical Depth: 2.1908 (ft)
Critical Velocity: 5.9391 (ft/s)
Critical Slope: 0.0186 (ft/ft)
Critical Top Width: 13.1451 (ft)
Calculated Max Shear Stress: 0.1123 (Ib/ft"2)

Calculated Avg Shear Stress: 0.0533 (Ib/ft"2)




Channel Analysis: Citrus Section A-A Minimum
Notes:

Input Parameters
Channel Type: Trapezoidal
Side Slope 1 (Z1): 4.0000 (ft/ft)
Side Slope 2 (Z2): 4.0000 (ft/ft)
Channel Width: 6.0000 (ft)
Longitudinal Slope: 0.0015 (ft/ft)
Manning's n: 0.0350
Depth: 3.5000 (ft)

Result Parameters
Flow: 183.2007 (cfs)
Area of Flow: 70.0000 (ft"2)
Wetted Perimeter: 34.8617 (ft)
Hydraulic Radius: 2.0079 (ft)
Average Velocity: 2.6172 (ft/s)
. Top Width: 34.0000 (ft)
Froude Number: 0.3214
Critical Depth: 2.0220 (ft)
Critical Velocity: 6.4310 (ft/s)
Critical Slope: 0.0169 (ft/ft)
Critical Top Width: 22.1764 (ft)
Calculated Max Shear Stress: 0.3276 (Ib/ft"2)
Calculated Avg Shear Stress: 0.1879 (Ib/ft"2)




Channel Analysis: Citrus Section B-B Minimum
Notes:

Input Parameters
Channel Type: Triangular
Side Slope 1 (Z1): 4.0000 (ft/ft)
Side Slope 2 (Z2): 4.0000 (ft/ft)
Longitudinal Slope: 0.0075 (ft/ft)
Manning's n: 0.0350
Depth: 3.5000 (ft)

Result Parameters

Flow: 256.4050 (cfs)
Area of Flow: 49.0000 (ft*2)
Wetted Perimeter: 28.8617 (ft)
Hydraulic Radius: 1.6977 (ft)
Average Velocity: 5.3560 (ft/s)
Top Width: 29.0000 (ft)

. Froude Number: 0.7261

Critical Depth: 3.0296 (ft)

Critical Velocity: 6.9840 (ft/s)

Critical Slope: 0.0162 (ft/ft)

Critical Top Width: 24.2366 (ft)

Calculated Max Shear Stress: 1.6380 (Ib/ft"2)
Calculated Avg Shear Stress: 0.7945 (Ib/ft"2)




‘ Channel Analysis: Citrus Section C-C Minimum
Notes:

Input Parameters
Channel Type: Triangular
Side Slope 1 (Z1): 4.0000 (ft/ft)
Side Slope 2 (Z2): 4.0000 (ft/ft)
Longitudinal Slope: 0.0040 (ft/ft)
Manning's n: 0.0350
Depth: 3.5000 (ft)

Result Parameters

Flow: 187.2518 (cfs)
Area of Flow: 49.0000 (ft"2)
Wetted Perimeter: 28.8617 (ft)
Hydraulic Radius: 1.6977 (ft)
Average Velocity: 3.9115 (ft/s)
Top Width: 29.0000 (ft)
Froude Number: 0.5303

. Critical Depth: 2.6717 (ft)
Critical Velocity: 6.5585 (ft/s)
Critical Slope: 0.0169 (ft/ft)
Critical Top Width: 21.3733 (ft)
Calculated Max Shear Stress: 0.8736 (Ib/ft"2)

Calculated Avg Shear Stress: 0.4238 (Ib/ft"2)




HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Balfour Boulevard

Headwater Elevation |Total Discharge (cfs) |Culvert 1 Discharge [Roadway Discharge [lterations
(ft) (cfs) (cfs)

1406.88 190.00 190.00 0.00 1
1406.92 192.00 192.00 0.00 1
1406.96 194.00 194.00 0.00 1
1406.99 196.00 196.00 0.00 1
1407.03 198.00 198.00 0.00 1
1407.07 200.00 200.00 0.00 1
1407.10 202.00 201.62 0.02 12
1407.12 204.00 202.61 1.10 7
1407.13 206.00 203.29 2.35 5
1407.15 208.00 203.94 3.78 5
1407.16 210.00 204.47 5.14 4
1407.10 201.56 201.56 0.00 Overtopping




HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Beacon Field Road

Headwater Elevation [Total Discharge (cfs) |Culvert 1 Discharge |Roadway Discharge Iterations
(t) (cfs) (cfs)

1413.59 200.00 200.00 0.00 1
1413.63 202.00 202.00 0.00 1
1413.67 204.00 204.00 0.00 1
1413.71 206.00 206.00 0.00 1
1413.75 208.00 208.00 0.00 1
1413.79 210.00 210.00 0.00 1
1413.81 212.00 211.22 0.48 9
1413.83 214.00 211.99 174 6
1413.84 216.00 212.61 3.06 5
1413.85 218.00 213.20 4.54 5
1413.86 220.00 213.69 5.93 4
1413.80 210.63 210.63 0.00 Overtopping




HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Driveway #1

Headwater Elevation |Total Discharge (cfs) [Culvert 1 Discharge |Roadway Discharge Iterations
(ft) (cfs) (cfs)

1405.07 200.00 200.00 0.00 1
1405.11 202.00 202.00 0.00 1
1405.15 204.00 204.00 0.00 1
1405.19 206.00 206.00 0.00 1
1405.23 208.00 208.00 0.00 1
1405.27 210.00 210.00 0.00 1
1405.31 212.00 212.00 0.00 1
1405.35 214.00 214.00 0.00 1
1405.39 216.00 216.00 0.00 1
1405.41 218.00 217.07 0.59 8
1405.43 220.00 217.82 1.88 6
1405.40 216.43 216.43 0.00 Overtopping




HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Driveway #2

Headwater Elevation [Total Discharge (cfs) [Culvert 1 Discharge [Roadway Discharge [lterations
(ft) (cfs) (cfs)

1404.26 200.00 200.00 0.00 1
1404.30 202.00 202.00 0.00 1
1404.34 204.00 204.00 0.00 1
1404.38 206.00 206.00 0.00 1
1404.42 208.00 208.00 0.00 1
1404.46 210.00 210.00 0.00 1
1404.50 212.00 212.00 0.00 1
1404.54 214.00 214.00 0.00 1
1404.58 216.00 216.00 0.00 1
1404.61 218.00 217.35 0.30 10
1404.63 220.00 218.14 1.51 6
1404.60 216.94 216.94 0.00 Overtopping




HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Norwich Drive

Headwater Elevation [Total Discharge (cfs) |Culvert 1 Discharge |Roadway Discharge Iterations
(ft) (cfs) (cfs)

1403.06 170.00 170.00 0.00 1
1403.08 171.00 171.00 0.00 1
1403.09 172.00 172.00 0.00 1
1403.11 173.00 173.00 0.00 1
1403.13 174.00 174.00 0.00 1
1403.15 175.00 175.00 0.00 1
1403.16 176.00 176.00 0.00 1
1403.18 177.00 177.00 0.00 1
1403.20 178.00 178.00 0.00 1
1403.21 179.00 178.32 0.40 6
1403.22 180.00 178.51 1.16 5
1403.20 178.10 178.10 0.00 Overtopping
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TECHNICAL MEMORANDUM

Martin Acres Design Concept Report
Data Collection

Interim scope
The interim scope per Flood Control District of Maricopa County (FCD) contract FCD 2009C036.3 is as

follows:
21.3.1 The Consultant shall collect and review pertinent data from the District, the City, MCDOT,
ADOT and others.

213.2 The Consultant shall research and obtain data regarding public and private utilities in the
project area. Utility data to be collected include, but are not limited to, the location of below-
ground and above-ground utilities and high pressure gas pipelines. The Consultant shall
research and obtain data regarding proposed and/or future public utilities within the project

area.

21.3.3 Locate and map on-site wastewater treatment and disposal facilities located within those lots
within Martin Acres that would be affected by potential channel alignments shall be identified.
On-site wastewater treatment and disposal facilities locations to be identified include septic
tanks, leachfields and leachfield reserve (replacement) areas. For the purpose of this Scope of

Work, up to 20 lots will be mapped.

213.4 The Consultant shall research and obtain historic flooding and flood hazard data for the Project
area and shall provide a description of the nature and extent of each problem that is identified.
The Consultant shall identify the number and locations of residential and non-residential
structures that are located within the floodway and the floodplain. The Consultant shall collect
data obtained from questionnaires returned to the District by project area residents and

property owners.

213.5 The Consultant shall obtain from the District relevant GIS and topographic data for the project

area and a project-level Landscape Inventory Analysis.
21.3.6 The Consultant shall determine the hydraulic capacity of applicable culverts and bridges.

213.7 The Consultant shall determine the approximate hydraulic capacity of the existing wash

located within Martin Acres with respect to a non-damaging rate of flow to existing structures.

Goodwin and Marshall, Inc. Page 1
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213.8 The Consultant shall prepare a Project Base Map in CAD that identifies the following data and

other data as necessary to sufficiently represent existing conditions within the project area:
a. Topography and relevant GIS data obtained from the District;
b. Locations of known flooding and flood hazards;

c. Rights-of-way, property boundaries and land ownership based upon Maricopa County

Assessor’s Maps;
d. Field topography collected by the Consultant;
e. Relevant on-site wastewater and treatment facilities.

213.9 The Consultant shall compile the collected data and summarize the existing conditions

evaluation in a Data Collection Memorandum to be included as an appendix to the DCR.

Data Collection

A. Flood Control District of Maricopa County
e Aecrial topography (Project ID/Name: 1209/Wittmann Mapping)
e 2010 Aerial photography provided
o  Wittmann Area Drainage Master Study Update (Entellus, 2005)
e  Wittmann Area Drainage Master Plan (Entellus, 2009)

e Happy Valley Design Concept Report (RBF Consulting, 2010)

B. City of Surprise
e Asante Construction Plans
e Technical Memorandum — Martin Acres Drainage Improvements (J2 Engineering, 2005)
e Plans for the Construction of Martin Acres Drainage Improvements (12 Engineering, 2005)
e  Preliminary Master Drainage Report for Burke Property, Units A-H (DEI, 2006)
e Master Drainage Report for Asante Including Phases I & II (DEL, 2005)
e Master Drainage Report for Asante Including Phases III & IV (DEIL, 2007)
e Master Drainage Report for Asante North Phase I (DEI, 2007)
e  Preliminary Master Drainage Report for “Austin Ranch East” (Sage Engineering, 2007)

o  Preliminary Master Drainage Report for Austin Ranch West (Sage Engineering, 2005)

C. Maricopa County Assessor’s Office

e GIS Data: section lines, city annexations, parcels, and subdivision boundaries

Goodwin and Marshall, Inc. Page 2
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D. Miscellaneous Data

Master Photo Reconnaissance (G&M, 2011)

Property Data for Martin Acres and surrounding properties (Maricopa County Assessor’s Website)

2005 FEMA Maps with LOMRs
o Map Number 04013C1130G dated September 30, 2005
= LOMR Case No. 08-09-0814P
= LOMR Case No. 09-09-2388P
o Map Number 04013C1135G dated September 30, 2005
= LOMR Case No. 07-09-0388P
= LOMR-F Case No. 08-09-1738A
* LOMR Case No. 09-09-2388P
e Existing Utility Maps
o APS
o Qwest
o Southwest Gas
o Beardsley Water
e Field Survey Data (Arizona Survey and Mapping, 2011)
e Returned Martin Acres Flooding Issues Questionnaire

e Notes from Property Owner Interviews (G&M, 2011)

E. Outstanding Data

e Maricopa County Department of Environmental Services Records for Locations of Septic Tanks

and Leachfields

Data Utilized

To date, the following data has been utilized for the Existing Conditions Hydrology & Hydraulic Analyses, as
well as throughout the Alternative Analysis process. This list is subject to change as new data is collected or
existing data is determined to be relevant through the Alternative Analysis process. Pertinent data has been
extracted from its sources and organized in the attached Data Collection Binder. Additionally, the attached Base

Map and Property Ownership Map for Martin Acres have been created with the data utilized.

A. Flood Control District of Maricopa County
e Aecrial topography (Project ID/Name: 1209/Wittmann Mapping)
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2010 Aerial photography provided

Wittmann Area Drainage Master Study Update, Volume HY (Entellus, 2005)
Wittmann Area Drainage Master Study Update, Volume HD (Entellus, 2005)
Wittmann Area Drainage Master Study Update, Volume GR (West, 2005)
Happy Valley Design Concept Report (RBF Consulting, 2010)

. City of Surprise

Technical Memorandum — Martin Acres Drainage Improvements (J2 Engineering, 2005)
Plans for the Construction of Martin Acres Drainage Improvements (J2 Engineering, 2005)
Preliminary Master Drainage Report for Burke Property, Units A-H (DEI 2006)

Master Drainage Report for Asante Including Phases I & II (DEL, 2005)

Preliminary Master Drainage Report for “Austin Ranch East” (Sage Engineering, 2007)

. Maricopa County Assessor’s Office

GIS Data: section lines, city annexations, parcels, and subdivision boundaries

. Miscellaneous Data

Master Photo Reconnaissance (G&M, 2011)
Property Data for Martin Acres and surrounding properties (Maricopa County Assessor’s Website)
Existing Utility Maps
o APS
o Qwest
o Southwest Gas
o Beardsley Water
Field Survey Notes (Arizona Survey and Mapping, 2011)
Returned Martin Acres Flooding Issues Questionnaire

Notes from Property Owner Interviews (G&M, 2011)
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Photo 232 - Looking Northwest to Railroad trestle on the north
side of US 60.

Photo 235 - Looking westerly up the drainage ditch on south side
of highway from centerline of Happy Valley Road.
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Photo 234 - Looking Southeast to 4 barrel 4'x10’ box culvert under
highway.

P

Photo 236 - From bottom of drainage in #235 Iookingreast to 2 36”
pipes under Happy Valley Road.




Photo 237 - Looking easterly down the drainage ditch south side
of highway from Happy Valley Road.

Photo 239 - From Intersection of Happy Valley Road and Citrus
Road looking NE to Highway.

Photo 238 - From south bank of ditch #237 looking at the 2 36”
pipes under Happy Valley Road.

Photo 240 - Same location as 239 looking SE down Citrus
Road.




Photo 241 - Same location as 239 looking SW down Happy Valley Photo 242 - Looking SW down drainage ditch on the southeastern
Road. side of Happy Valley Road.
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Photo 246 - From shoulder of North side of Happy Valley Road Photo 247 - From above the culvert in 244 above looking NE up the
looking NE up drainage into culvert in 244 above. bladder ditch north side of Happy Valley Road.

Photo 248 - Same location as 247 above looking SW up drainage Photo 249 - South side of Happy Valley Road at exit headwall of
ditch north side of Happy Valley Road. culvert in 244 above looking NE at the drainage ditch on the
southeastern side of Happy Valley Road.




Photo 250 - Looking north at the 3’x6’ outlet of the culvert in 244 Photo 251 - Looking NW at drainage ditch 20’ bank-bank & 2’

above. bottom at intersection of Old Happy Valley Road and Citrus Roads.

Photo 252 - Looking west at drainage ditch 10" bk-bk & 2’ bottom Photo 253 - Looking SE at 4’x6’ culvert in the NW quadrant of the
north side of old Happy Valley Road from Citrus Road intersection. intersection of Old Happy Valley Road and Citrus Roads crossing SE
across Old Happy Valley Road.




Photo 254 - Looking NW at the outlet end of culvert listed in #253 Photo 255 - Looking NE at 4’x6’ culvert at south side of Citrus Road.
on south side of Old Happy Valley Road. Culvert under Citrus Road.

Photo 256 - Looking NW at Citrus Road at intersection of Citrus Photo 257 - Looking SW at Old Happy Valley Road at intersection of
Road and Old Happy Valley Road. Citrus Road and Old Happy Valley Road.




Photo 258 - Looking West at Old Happy Valley Road at intersection Photo 259 - Looking SE at Citrus Road at intersection of Citrus Road
of Citrus Road and Old Happy Valley Road. and Old Happy Valley Road.

—

Photo 260 - Looking NE up drainage ditch from end of culvert in Photo 261 - Looking SW at the end of the culvert mentioned in
#2565 above. #255 above.




Photo 262 - Looking NW up drainage ditch on the south side of US Photo 263 - Looking NNW at the south end of the culvert listed in
60 at the N/S culvert under US 60. picture 234.

Photo 264 - At location of #263 above looking downstream of Photo 265 - Looking NW at the intersection of ditch in picture #261
drainage ditch south side US 60. & #263.




Photo 266 - At location of picture #265 looking SE into wash past Photo 267 - Another picture of wash mentioned in #266 above
ditch intersection. slightly farther down wash area showing the drastic change is size.
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Photo 276 - Another picture about 20’ +/- downstream from Photo 277 - From above the ditch in picture 276 above looking into
picture #267. the ditch from SW bank.




Photo 278 - Small ditch from drainage on the east side of Citrus Photo 279 - Looking south at picture #278 location to the graded
Road at angle point towards ditch in #267 above. “y” ditch east side of Citrus Road.

Photo 280 - At the East edge of Citrus Road in center of curve Photo 281 - Same location as #280 looking SE down Citrus Road.
looking NW up roadway.
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Photo 282 - Picture of house located on Parcels 503-73-087H/ Photo 283 - Looking North at Citrus Road at the intersection of
305-73-087L west side of Citrus Road and North of Faye Way. Citrus Road and Faye Way.

Photo 284 - Looking West at Faye Way at the intersection of Citrus Photo 285 - Looking South at Citrus Road at the intersection of
Road and Faye Way. Citrus Road and Faye Way.




Photo 286 - House located at the SW corner of Citrus Road and Photo 287 - At the NW quadrant of Citrus Road and Faye Way Faye
Roads. looking east at 18” CMP pipe draining across Citrus Road.

Photo 288 - In center of ditch on the east side of Citrus Road Photo 289 - At same location as #288 looking south at ditch
and looking north. Ditch has 30’ bk-bk and 2" bottom. east side of Citrus Road. Same size ditch +/-.




Photo 290 - Looking NW at 18” CMP Pipe and Headwall from #287 Photo 291 - Looking North at Citrus Road from intersection of Citrus
Road and Beacon Field Blvd.

Photo 292 - Looking East at Beacon Field Blvd. from intersection of Photo 293 - Looking south at Citrus Road from intersection of Citrus
Citrus Road and Beacon Field Blvd. Road and Beacon Field Blvd.




Photo 294 - Looking SE into dirt ditch east side of Citrus Road and Photo 295 - Looking NE from intersection area at house located on
the north end of 2 18” CMP crossing under Beacon Field Blvd. Lot #40 Martin Acres.

Photo 296 - Looking SE from intersection area at house located Photo 297 - Looking SW from intersection area at house located on
on Lot #39 Martin Acres. Parcel #503-73-759.




Photo 298 - At intersection of Citrus Road and Enoch Drive looking Photo 299 - At intersection of Citrus Road and Enoch Drive looking

north at Citrus Road. west at Enoch Drive.

Photo 300 - At intersection of Citrus Road and Enoch Drive looking Photo 301 - At the SW quadrant of Citrus Road and Enoch Drive

south at Citrus Road. looking at 15” CMP running across Citrus Road into dirt ditch east

side of roadway.



Photo 302 - In center of dirt ditch east side of Citrus Road at the Photo 303 - Looking south from same location as #302 above at
intersection in #298 above looking north at center of ditch. ditch.

Photo 304 - The end of the 15” pipe & headwall from #301 above Photo 305 - From the intersection of Citrus Road and Enoch Drive
the west side of dirt ditch as seen in picture #303. looking SW at house located Parcel #503-73-759.



Photo 306 - From Citrus Road looking NW at house located on Photo 307 - At the intersection of Citrus Road and Balfour Blvd.
Parcel #503-73-023V. looking north at Citrus Road.

Photo 308 - At the intersection of Citrus Road and Balfour Blvd. Photo 309 - At the same intersection as #306 above looking NE at

looking east at Balfour Blvd. house on Lot #35 in Martin Acres.




Photo 310 - At same location as #309 above looking SE at house on Photo 311 - From Citrus Road looking SW at the 2-30” CMP pipes
Lot #34 in Martin Acres. from north to south under Balfour Blvd.

Photo 312 - At the NW corner of the intersection of Citrus Road Photo 313 - At the intersection of Citrus Road and Audry Lane and
Audry Lane looking east at 15” CMP pipe across Citrus Road. looking west at Audry Lane.




Photo 314 - At the intersection of Citrus Road and Audry Lane Photo 315 - From dirt ditch looking NW at end of 15” pipe listed in
looking south at Citrus Road. #312 above.

Photo 316 - From Citrus Road looking SE at house located on Lot Photo 317 - Looking SE at the north end of 2-24” Corrugated Pipes
#33 of Martin Acres. under north driveway to Lot #33.



Photo 318 - Looking SE at the north end of 2-24” Corrugated Pipes Photo 319 - From Citrus Road north of the intersection with Norwich
under south driveway to Lot #33. Drive looking NW at a house located on Parcel 503-73-093.

Photo 320 - From Citrus Road just north of the intersection with Photo 321 - At the intersection of Citrus Road and Norwich Drive
Norwich Drive looking NW at a house located on Parcel 503-73-023L. looking north at Citrus Road.



Photo 322 - At the intersection of Citrus Road and Norwich Drive Photo 323 - At the intersection of Citrus Road and Norwich Drive
looking west at Norwich Drive. looking south at Citrus Road.

Photo 324 - At the intersection of Citrus Road and Norwich Drive Photo 325 - At the intersection of Norwich Drive and Balfour Blvd.
looking east at Norwich Drive. looking west along Norwich Drive.



Photo 326 - At the intersection of Norwich Drive and Balfour Blvd. Photo 327 - At the intersection of Norwich Drive and Balfour Blvd.
looking north at Balfour Blvd. looking east along Norwich Drive.

Photo 328 - At low point in Norwich Drive at Lots #26/27 +/- Photo 329 - At low point in Norwich Drive at Lots #26/27 +/- looking

looking west along Norwich Drive. north from roadway.
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Photo 330 - At low point in Norwich Drive at Lots #26/27 +/- Photo 331 - At low point in Norwich Drive at Lots #26/27 +/- looking

looking east along Norwich Drive. south from roadway.

Photo 332 - At same location as #328-331 looking NE at horse Photo 333 — At intersection of Norwich Drive and Beacon Field Blvd
looking west along Norwich Drive.

and house on Lot #26.




Photo 334 - At same location as #333 looking north into what Photo 335 - At same location as #333 looking east along Norwich

should be Beacon Field Blvd. Drive.

Photo 338 - Looking north from Norwich Drive at house on Lot #23. Photo 339 — Looking south from Norwich Drive at house located on
Parcel #503-70-008).




Photo 340 - At the intersection of the field location of Beacon Field Photo 341 - At the intersection of the field location of Beacon Field
Blvd. and Norwich Drive looking west along Norwich Drive. Blvd. and Norwich Drive looking NW at Beacon Field Blvd.

Photo 342 - At the intersection of the field location of Beacon Field Photo 343 — From Beacon Field Blvd. looking NE at house on Lot #43
Blvd. and Norwich Drive looking easterly towards US 60 along Martin Acres.
Norwich Drive.




Photo 344 - From Beacon Field Blvd. looking south at house on Lot Photo 345 - From Beacon Field Blvd. looking NE at house on Lot
#62 Martin Acres. #44 Martin Acres.

Photo 346 - From Beacon Field Blvd. looking NE at house on Lot Photo 347 — From Beacon Field Blvd. looking SW at house on Lot
#45 Martin Acres. #61 Martin Acres.
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Photo 348 - From Beacon Field Blvd. looking NE at house on Lot Photo 349 - From Beacon Field Blvd. looking SW at house on Lot
#46 Martin Acres. #60 Martin Acres.

Photo 350 - From Beacon Field Blvd. looking SW at house on Lot Photo 351 — From center of Beacon Field Blvd. looking west down

#59 Martin Acres. roadway.




Photo 352 - Same location as #351 looking NE from roadway. Photo 353 - Same location as #351 looking SE from roadway.

Photo 354 - From intersection of Beacon Field Blvd. and an alley Photo 355 — Same location as #354 looking NW along mapped

looking east down alley. Beacon Field Blvd.




Photo 356 - Same location as #354 looking west along alleyway. Photo 357 - Same location as #354 looking SE into what should be
Beacon Field Blvd.

Photo 358 - Same location looking NE at house located on Lot# 53 Photo 359 — Same location looking NW at house located on Lot# 54
in Martin Acres. in Martin Acres.




Photo 360 - At a location in the mapped alleyway on the north side Photo 361 - Same location as #360 looking NW up mapped alleyway.
of Lot #27 +/- looking east down the alleyway.

Photo 362 - Same location as #360 looking west up mapped alleyway. Photo 363 — Same locations as #360 looking south from alleyway
into lot # 27 in Martin Acres.




Photo 364 - From center of Beacon Field Blvd. at Lots 51, 52, 55 & Photo 365 - Same location as #364 above looking NW up roadway.
56 looking SE along roadway.

Photo 366 - Same location as #364 above looking at house on lot Photo 367 — From mapped alleyway east side of Lot 47 — 53 looking
#55 of Martin Acres. SW at house on lot #50 of Martin Acres.




Photo 368 - From mapped alleyway east side of Lot 47 — 53 looking hoto 369 - From center of the frontage road from the SE to US 60

SW at house on lot #49 of Martin Acres. looking NE to US 60.

Photo 370 - Same location as #369 looking SE along frontage Photo 371 — Same location as #369 looking SW into subdivision.

roadway




Photo 372 - At a location north of the frontage road in the Highway Photo 373 - At same location as #372 SE along the concrete “V”
ROW an 18” +/- concrete pipe from the NE into concrete “V” ditch ditch.
to the SE parallel to Highway.

Photo 374 - From frontage road at approximate Lot #8 looking Photo 375 — From frontage road at approximate Lot #11 looking
south into lot #9 showing business onsite. south into lot #10 showing business onsite.




Photo 376 - From frontage road approximately at lot #20 at the Photo 377 - From frontage road approximately at lot #20 at the
roadway curve looking NW up frontage road. roadway curve looking SE down frontage road.
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