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1.0 INTRODUCTION

PROJECT LOCATION

This project is located in the City of Buckeye (City) in Maricopa County, Arizona. The project limits of will
take place from Lower Buckeye Road to Pima Street. See Figure 1 and Figure 2 for the Location and
Vicinity Maps.

PURPOSE

The purpose of this report is to document the existing drainage conditions and proposed drainage
improvements associated with the Miller Road roadway improvements. The improvements consist of
pavement, curb and gutter, and sidewalk improvements along Miller Road. Drainage improvements are
minor and consist of catch basins and retention basins. Historical drainage patterns will be maintained with
this project.

2.0 ON-SITE DRAINAGE CONDITIONS

EXISTING DRAINAGE FEATURES

Existing roadway runoff along Miller Road from Pima Street to Lower Buckeye Road flows from north to
south. Miller Road does not have curb and gutter to manage pavement runoff except for the Speedmart
parcel. Tractor Supply Company parcel directs runoff with a drainage swale. Runoff from the right-of-way
sheet flows off the road to adjacent properties.

3.0 OFF-SITE DRAINAGE CONDITIONS

EXISTING DRAINAGE FEATURES

Surrounding area runoff flows north to south ultimately reaches the west side of Miller Road just south of
Lower Buckeye Road. Off-site runoff on the east side of Miller Road reaches a shotcrete channel north of
Lower Buckeye Road that conveys runoff east to a culvert crossing under Lower Buckeye Road. The

runoff flows in natural washes to where it overtops Miller Road where it reaches the channel on the west.

The shotcrete channel will be impacted by roadway widening improvements. The shotcrete channel will
be relocated and replaced in kind where impacted. No other off-site improvements will be implanted with
this project.

4.0 FLOODPLAIN DESIGNATION

FLOODPLAIN LOCATIONS

The project is in Flood Insurance Rate Maps (FIRM) Panel Number 04013C2115L effective date of panel
is October 16, 2013. The improvements associated with this project are located in Zone “X”. The FIRM
Panel is included as Figure 3.

Zone “X” is defined by FEMA as follows:
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Areas of 0.2% annual chance flood; areas of 1% annual flood chance with average depths of less
than 1 foot or with drainage areas 1 square mile; and areas protected by levees from 1% annual
chance flood.
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Ownership Source/Date: Maricopa County Assessor's Office, 2018
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5.0 PROPOSED DRAINAGE PLAN

PROPOSED DRAINAGE FEATURES

The proposed roadway improvements along Miller Road include the addition of pavement, sidewalk and
curb and gutter. Historical drainage patterns will be maintained throughout the extents of the project
limits. Each parcel on the east side of Miller Road will be responsible with storing their half-street runoff to
meet City of Buckeye standards. Speedsmart and Tractor Supply Company will continue to take the
runoff in a mix of underground and surface storage. A new catch basin will be installed at Speedsmart
that connects to existing drainage system. An existing catch basin with the improvements will be removed
and replaced in front of Tractor Supply Company that drains to the underground storage. Five (5) catch
basins and five (5) retention basins will be installed along the other parcels on the east side of Miller
Road. The retention basins will be within the parcel property in drainage easements. The retention basins
on the undeveloped parcels are temporary. The retention basins can be relocated to another part of the
parcel when developed. The recently built 10 West Commerce and 5 Below Warehouse capture their
half-street runoff on the west side of Miller Road which was completed as part of another project. Refer to
Figure 4 for drainage maps.

The existing off-site shotcrete channel that is impacted by roadway widening improvements will be
relocated and replaced in kind as shown in the as-built records. The channel geometry, capacity, and
hydraulics will maintained. The off-site historical drainage patterns will be maintained.

6.0 DATA ANALYSIS METHODS

HYDROLOGY

Rainfall intensities for this project were obtained from the National Oceanic and Atmospheric
Administration Atlas 14 (NOAA 14) data per City standards. The Rational Method was used to estimate
the 10-year storm event peak discharges throughout the project limits. The time of concentration was
determined using street flow time of the longest flow path per the FCDMC Drainage Design Manual. The
minimum time of concentration used was five minutes. A runoff coefficient of 0.95 was used for all
impervious areas per the FCDMC Drainage Design Manual.

HYDRAULICS

The 10-year storm event will meet dry lane and maximum depth of water requirements met per City
standards. The 10-year storm event will be contained within the curb and flood only one lane per half-
street. The 100-year storm event will be contained within the Right-of-Way and with a max depth of six (6)
inches above top of curb. Catch basins were sized to maximize runoff capture efficiency. Bypass runoff is
runoff not collected by an inlet. This bypass runoff was calculated and set up to be collected at
downstream inlet to account for inlets not that do not have 100% capture efficiency. The storm drain was
designed to meet the criteria per City standards. Minimum velocity of two (2) feet per second (fps) and
maximum of ten (10) fps will be maintained within storm drain. The minimum velocity could not be
achieved for one segment of pipe for the underground retention into Tractor Supply Co. This is because
of the backwater effect that was accounted for. This condition would only be if retention was at capacity
and additional runoff was entering the system, otherwise velocity would be within COB standards. The
hydraulic grade line (HGL) will be contained within the pipe and met minimum freeboard of one (1) foot
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below gutter flow line. Table 1 below is a summary of street hydraulics for Miller Road. See Appendix A
for additional hydraulic calculations.

Table 1. Runoff Summary
10-Year Runoff 10-Year Spread 100-Year Runoff | 100-Year Depth

RETENTION

The proposed surface retention basins are sized for the 100-year, 2-hour storm per City standards. A
rainfall depth of 2.34-inches was used for this event which was obtained from NOAA 14. The basins are
sized to drain within 36-hours through surface infiltration. A percolation rate of 4.2 inches per hour(in/hr)
was assumed from a previous project along I-10 located near the project. The temporary retention basins
are intended for interim condition and will be relocated when the parcel gets developed. The temporary
retention basins will have ponding depths above one (1) foot which per City standards would require a
drywell. After discussions with the City, it was decided that the temporary retention basins will not require
drywell if retention basin drain within 36- hours. Final percolation rates will need to be confirmed through
geotechnical investigation during construction. Each retention basin will be required to achieve minimum
percolation rate of 2.1 in/hr. See Appendix B for report excerpts. Table 2 is a summary of the retention of
the project. See Appendix A for additional retention calculations.

Table 2. Retention Basin Summary

Volume Required Volume Provided Drain Down Time
[ac-ft] [ac-ft] [hrs]
32+00 0.91 0.17 0.22 34
40+00 1.15 0.21 0.21 31
46+75 0.63 0.12 0.15 34
57+50 0.56 0.10 0.14 36
60+75 0.60 0.1 0.15 36
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7.0 CONCLUSIONS

o The improvements associated with this project will not impact the existing drainage patterns.

Proposed catch basins will be installed in locations to capture each parcels half-street runoff on

the east side.

e The maximum water depth and dry lane requirements at proposed inlet structures are met for the

10- and 100-year storm events per City of Buckeye standards.

All proposed retention basins were sized using the 100-year, 2-hour storm event and drain

through infiltration within thirty-six hours per City standards.

e Improvements on the west side of Miller will be completed with another project under
development.
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Kimley»Horn

Rainfall Information

General Project Information

Project Miller Road
Project # 191342026
Designed byl TwC | Date | 01/22

NOAA 14 Rainfall Depth Data [in]

I Storm Event [yr]

Duration 500
5-min: 0.201 0.262 0.358 0.43 0.525 0.597 0.67 0.743 0.839 0.912
10-min: 0.305 0.398 0.545 0.654 0.799 0.908 1.02 1.13 1.28 1.39
15-min: 0.379 0.494 0.676 0.811 0.99 1.13 1.26 14 1.58 1.72
30-min: 0.51 0.665 0.91 1.09 1.33 1.52 1.7 1.89 2.13 2.32
60-min: 0.631 0.823 1.13 1.35 1.65 1.88 211 2.34 2.64 2.87
2-hr: 0.704 0.912 1.23 1.48 1.81 2.07 2.34 2.61 2.99 3.28
3-hr: 0.746 0.956 1.28 1.53 1.88 217 247 2.79 3.23 3.6
6-hr: 0.866 1.1 1.43 1.7 2.07 2.36 2.67 3 3.45 3.82
12-hr: 0.946 1.2 1.55 1.83 2.2 25 2.81 3.12 3.56 3.9
24-hr: 1.18 1.51 1.96 2.31 2.8 3.19 3.6 4.03 4.61 5.07
2-day: 1.26 1.61 2.12 2.52 3.09 3.54 4.01 4.5 5.2 5.75
3-day: 1.33 1.7 2.23 2.66 3.27 3.76 4.27 4.82 5.58 6.19
4-day: 1.39 1.78 2.35 2.81 3.46 3.98 4,54 5.13 5.96 6.63
7-day: 1.53 1.95 2.58 3.09 3.8 4.37 4.98 5.62 6.53 7.26
10-day: 1.65 2.12 2.79 3.33 4.08 4.69 5.33 6.01 6.95 7.71
20-day: 1.95 2.52 3.32 3.93 4.75 5.37 6.01 6.66 7.54 8.2
30-day: 2.22 2.86 3.77 4.46 5.38 6.09 6.81 7.53 8.52 9.27
45-day: 2.6 3.35 4.42 5.19 6.23 7 7.78 8.56 9.57 10.3
60-day: 2.88 3.72 4.89 5.74 6.85 7.66 8.48 9.28 10.3 111

NOAA 14 Rainfall Intensity [in/hr]

] Storm Event

Duration
5-min: 2.41 3.14 4.30 5.16 6.30 7.16 8.04 8.92 10.07 10.94
10-min: 1.83 2.39 3.27 3.92 4.79 5.45 6.12 6.78 7.68 8.34
15-min: 1.52 1.98 2.70 3.24 3.96 4.52 5.04 5.60 6.32 6.88
30-min: 1.02 1.33 1.82 2.18 2.66 3.04 3.40 3.78 4.26 4.64
60-min: 0.63 0.82 1.13 1.35 1.65 1.88 2.11 2.34 2.64 2.87
2-hr: 0.35 0.46 0.62 0.74 0.91 1.04 1.17 1.31 1.50 1.64
3-hr: 0.25 0.32 0.43 0.51 0.63 0.72 0.82 0.93 1.08 1.20
6-hr: 0.14 0.18 0.24 0.28 0.35 0.39 0.45 0.50 0.58 0.64
12-hr: 0.079 0.100 0.129 0.153 0.183 0.208 0.234 0.260 0.297 0.325
24-hr: 0.049 0.063 0.082 0.096 0.117 0.133 0.150 0.168 0.192 0.211
2-day: 0.026 0.034 0.044 0.053 0.064 0.074 0.084 0.094 0.108 0.120
3-day: 0.018 0.024 0.031 0.037 0.045 0.052 0.059 0.067 0.078 0.086
4-day: 0.015 0.019 0.025 0.030 0.036 0.042 0.048 0.054 0.063 0.070
7-day: 0.009 0.012 0.015 0.018 0.023 0.026 0.030 0.033 0.039 0.043
10-day: 0.007 0.009 0.012 0.014 0.017 0.020 0.022 0.025 0.029 0.032
20-day: 0.004 0.005 0.007 0.008 0.010 0.011 0.013 0.014 0.016 0.017
30-day: 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.012 0.013
45-day: 0.002 0.003 0.004 0.005 0.006 0.006 0.007 0.008 0.009 0.010
60-day: 0.002 0.003 0.003 0.004 0.005 0.005 0.006 0.006 0.007 0.008
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Half Street Volume Calculations

General Project Information
191342022

Designed by
Design Storm Event [yr]
Duration [hr]

a olume olume Ba Ba g Ba D ge Dra

g ding Road Are Ratio e ed Provided Botto er Are B Botto Percola De g per Drywe 0.of D Do

ato atio Ba D eng a oe a a Are Dep ea R e acto e e
37+00 32+00 3200E 500 80 0.91 0.95 0.17 0.22 1,246.00 | 5,192.00 3.00 1,246 4.20 2.00 0.00 0.00 34
46+75 40+00 4000E 675 65 1.15 0.95 0.21 0.21 1,715.00 | 4,239.00 3.00 1,715 4.20 2.00 0.00 0.00 31
49450 46475 4675E 275 75 0.63 0.95 0.12 0.15 866.00 3,588.00 3.00 866 4.20 2.00 0.00 0.00 34
60+75 57+50 5750E 325 60 0.56 0.95 0.10 0.14 712.00 3,390.00 3.00 712 4.20 2.00 0.00 0.00 36
63+45 60+75 6075E 270 80 0.60 0.95 0.11 0.15 778.00 3,469.00 3.00 778 4.20 2.00 0.00 0.00 36




Kimley»Horn

HEC-22 Inlet Calculations

General Project Information

Project # 191342026
Designed by Date | 03724
Design Storm Event 10
Minimum T, [min] 5

Inlet Information Hydrology

Roadway Bypass
Longitudinal Rational Flowpath  Roadway I Te Runoff
Starting Station ~ Ending Station Inlet Name  Slope, S, [ft/ft] Coefficient Length[ft] Width [ft] Area[ac] [in/hr] [min] [cfs] Q [cfs]

32+00 36+50 3204E 0.007 0.95 532 40 0.9 4.7 7.3 0.0 4.03
36+50 40+00 3718E 0.011 0.95 305 40 0.5 5.2 5.0 0.0 2.21
40+00 46+75 4011E 0.009 0.95 675 40 1.1 4.4 7.9 0.0 4.81
46+75 50+20 4679E 0.011 0.95 353 40 0.6 5.2 5.2 0.0 3.09
50+20 55+83 5025E 0.011 0.95 574 40 0.9 4.7 6.6 0.0 4.17
57+50 61+00 5755E 0.013 0.95 350 40 0.6 5.2 5.0 0.0 2.70
60+75 63+50 6080E 0.014 0.95 270 40 0.6 5.2 5.0 0.0 2.94




Kimley»Horn

HEC-22 Inlet Calculations

General Project Information

191342026
Date [ 0324
Design Storm Event 10
Minimum T¢[min] 5]

Inlet Information Hydrology Inlet Calculations

Gutter Effective
OEGIE Bypass OEGITE Gutter Pan Gutter Cross Curb Effective Local Local
Longitudinal ~ Runoff Cross Slope, Mannings ~ Governing ~ Governing ~ Width, W Depression,a Slope, S, Clogging Grate Grate Opening Grate Number of  Depression  Depression Downstream y Spread at Inlet  Velocity
Starting Station ~ Ending Station InletName  Slope, S, [ft/ft] Qcfs] s [f/ft] Gutter Type "n" Depth [ft] ~ Spread [ft] [ft] [in] [ft/ft] Inlet Condition Inlet Detail Type Factor Length [ft] Width [ft] Length[ft] Length Grates Width [ft] Qi[cfs] Inlet Efficiency  diyer [ft] [ft]

32+00 36+50 3204E 0.007 . 4.03 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17' L=10" | Curb Opening 80% 24 . . 3 . 100% 0.29 12.75

36+50 40+00 3718E 0.011 0.0 2.21 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, L=17' Curb Opening 80% 16 2.0 2.0 2.2 3204E 0.0 100% 0.22 9.31 2.5
40+00 46+75 4011E 0.009 0.0 4.81 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17" L=10" | Curb Opening 80% 24 2.0 2.0 4.8 3718E 0.0 100% 0.29 13.17 2.7
46+75 50+20 4679 0.011 0.0 3.09 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, =17 L=6" | Curb Opening 80% - - 20.8 - - 2.0 2.0 3.1 4011E 0.0 100% 0.25 10.72 2.6
50+20 55+83 5025E 0.011 0.0 4.17 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17" L=10" | Curb Opening 80% - - 24 - - 2.0 2.0 4.2 4679E 0.0 100% 0.27 11.88 29
57+50 61+00 5755E 0.013 0.0 2.70 0.02 MAG 220-A 0.016 0.50 235 1.42 0.37 0.0417 At-Grade COB-510, M-2, =17 L=6" | Curb Opening 80% - - 20.8 - - 2.0 2.0 2.7 0.0 100% 0.23 9.84 2.7
60+75 63+50 6080E 0.014 0.0 2.94 0.02 MAG 220-A 0.016 0.50 235 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17' L=6" Curb Opening 80% - - 20.8 - - 2.0 2.0 29 5755E 0.0 100% 0.23 9.98 29




Kimley»Horn

HEC-22 Inlet Calculations

General Project Information

Project # 191342026
Designed by Date | 03724
Design Storm Event 100
Minimum T, [min] 5

Inlet Information Hydrology

Roadway Bypass
Longitudinal Rational Flowpath  Roadway I Te Runoff
Starting Station ~ Ending Station Inlet Name  Slope, S, [ft/ft] Coefficient Length[ft] Width [ft] Area[ac] [in/hr] [min] [cfs] Q [cfs]

32+00 36+50 3204E 0.007 0.95 532 40 0.9 7.7 6.1 0.1 6.74
36+50 40+00 3718E 0.011 0.95 305 40 0.5 8.0 5.0 0.2 3.62
40+00 46+75 4011E 0.009 0.95 675 40 1.1 7.3 6.5 0.0 7.96
46+75 50+20 4679E 0.011 0.95 353 40 0.6 8.0 5.0 0.2 4.99
50+20 55+83 5025E 0.011 0.95 574 40 0.9 8.0 5.4 0.0 7.18
57+50 61+00 5755E 0.013 0.95 350 40 0.6 8.0 5.0 0.0 4.25
60+75 63+50 6080E 0.014 0.95 270 40 0.6 8.0 5.0 0.0 4.58




Kimley»Horn

HEC-22 Inlet Calculations

General Project Information

191342026

Date [ 0324

Design Storm Event 100
Minimum T¢[min] 5]

Inlet Information Hydrology Inlet Calculations

Gutter Effective
OEGIE Bypass OEGITE Gutter Pan Gutter Cross Curb Effective Local Local
Longitudinal ~ Runoff Cross Slope, Mannings ~ Governing ~ Governing ~ Width, W Depression,a Slope, S, Clogging Grate Grate Opening Grate Number of  Depression  Depression Downstream y Spread at Inlet  Velocity
Starting Station ~ Ending Station InletName  Slope, S, [ft/ft] Qcfs] s [f/ft] Gutter Type "n" Depth [ft] ~ Spread [ft] [ft] [in] [ft/ft] Inlet Condition Inlet Detail Type Factor Length [ft] Width [ft] Length[ft] Length Grates Width [ft] Qi[cfs] Inlet Efficiency  diyer [ft] [ft]

32+00 36+50 3204E 0.007 . 6.74 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17' L=10" | Curb Opening 80% 24 . . . . 100% 0.34 15.51

36+50 40+00 3718E 0.011 0.2 3.62 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, L=17' Curb Opening 80% 16 2.0 2.0 3.5 3204E 0.1 97% 0.26 11.28 2.8
40+00 46+75 4011E 0.009 0.0 7.96 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17" L=10" | Curb Opening 80% 24 2.0 2.0 7.8 3718E 0.2 98% 0.35 15.95 3.1
46+75 50+20 4679E 0.011 0.2 4.99 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, =17 L=6" | Curb Opening 80% - - 20.8 - - 2.0 2.0 5.0 4011E 0.0 99% 0.29 12.89 3.0
50+20 55+83 5025E 0.011 0.0 7.18 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, L=17" L=10" | Curb Opening 80% - - 24 - - 2.0 2.0 7.0 4679E 0.2 98% 0.32 14.63 3.3
57+50 61+00 5755E 0.013 0.0 4.25 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, =17 L=6" | Curb Opening 80% - - 20.8 - - 2.0 2.0 4.2 0.0 100% 0.27 11.72 3.0
60+75 63+50 6080E 0.014 0.0 4.58 0.02 MAG 220-A 0.016 0.50 23.5 1.42 0.37 0.0417 At-Grade COB-510, M-2, =17 L=6" | Curb Opening 80% - - 20.8 - - 2.0 2.0 4.5 5755E 0.0 99% 0.27 11.85 3.2




10-Year Storm Event

FlexTable: Catch Basin Table

Label Carryover Flow (Total Out) | Elevation (Rim) Elevation Hydraulic Grade Hydraulic Grade Headloss

Additional Flow (cfs) (ft) (Invert) Line (In) Line (Out) Coefficient

(cfs) (ft) (ft) (ft) (Standard)
CB-3204E 4.03 4.03 1,028.71 1,024.50 1,026.20 1,026.13 0.800
CB-3718E 2.21 2.21 1,034.04 1,029.83 1,031.93 1,031.91 0.800
CB-4011E 4.81 4.81 1,037.27 1,033.27 1,034.82 1,034.73 0.800
CB-4679E 3.09 3.09 1,045.02 1,040.81 1,042.47 1,042.43 0.800
CB-5025E 4.17 4.17 1,050.12 1,046.54 1,048.26 1,048.19 0.800
CB-5755E 2.70 2.70 1,058.90 1,054.80 1,056.22 1,056.19 0.800
CB-6080E 2.94 2.94 1,063.23 1,059.35 1,060.79 1,060.75 0.800

MillerBasins.stsw
3/24/2024

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution Center

StormCAD
[10.03.02.04]
Page 1 of 1



10-Year Storm Event

FlexTable: Conduit Table

Label Start Node Invert (Start) Stop Node Invert (Stop) Length Slope Diameter Flow Velocity Capacity (Full Hydraulic Grade | Hydraulic Grade | Elevation Ground | Elevation Ground Manning's n
(ft) (ft) (User (Calculated) (in) (cfs) (ft/s) Flow) Line (In) Line (Out) (Start) (Stop)
Defined) (ft/ft) (cfs) (ft) (ft) (ft) (ft)
(ft)

PIPE -05 HW-5

(MillerRetentionBa | CB-6080E 1,059.35 | (MillerRetentionB 1,059.22 47.5 0.003 18.0 2.94 3.18 5.53 1,060.75 1,060.72 1,063.23 1,061.01 0.013

sin) asin)

PIPE -04 HW-4

(MillerRetentionBa | CB-5755E 1,054.80 | (MillerRetentionB 1,054.66 45.6 0.003 18.0 2.70 3.23 5.82 1,056.19 1,056.16 1,058.90 1,056.74 0.013

sin) asin)

PIPE -08

(MillerRetentionBa | CB-5025E 1,046.75 | ExstSystem?2 1,046.64 35.1 0.003 18.0 4.17 3.55 5.75 1,048.19 1,048.14 1,050.12 1,050.20 0.013

sin)

PIPE -03 HW-3

(MillerRetentionBa | CB-4679E 1,041.02 | (MillerRetentionB 1,040.91 38.6 0.003 18.0 3.09 3.32 5.76 1,042.43 1,042.41 1,045.02 1,042.87 0.013

sin) asin)

PIPE -02 HW-2

(MillerRetentionBa | CB-4011E 1,033.27 | (MillerRetentionB 1,033.15 40.0 0.003 18.0 4.81 3.64 5.75 1,034.73 1,034.65 1,037.27 1,034.94 0.013

sin) asin)

PIPE -06 MH-37+03

(MillerRetentionBa | CB-3718E 1,030.14 | (MillerRetentionB 1,029.62 17.3 0.030 18.0 2.21 1.25 18.21 1,031.91 1,031.90 1,034.04 1,033.84 0.013

sin) asin)

PIPE -07 MH-37+03

(MillerRetentionBa | (MillerRetentionB 1,029.62 | ExstSystem 1,029.40 45.9 0.005 30.0 2.21 3.43 28.40 1,031.90 1,031.90 1,033.84 1,031.81 0.013

sin) asin)

PIPE -01 HW-1

(MillerRetentionBa | CB-3204E 1,024.71 | (MillerRetentionB 1,024.56 50.3 0.003 18.0 4.03 3.51 5.73 1,026.13 1,026.06 1,028.71 1,026.54 0.013

sin) asin)

StormCAD

MillerBasins.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.02.04]
3/24/2024 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



10-Year Storm Event

FlexTable: Outfall Table

Label Elevation Elevation Boundary Hydraulic Grade | Flow (Total Out)
(Ground) (Invert) Condition Type (ft) (cfs)
(ft) (ft)

HW-5
(MillerRetentionBasin) 1,061.01 1,059.22 | Crown 1,060.72 2.94
HW-4 N 1,056.74 1,054.66 | Crown 1,056.16 2.70
(MillerRetentionBasin) ’ ’ ’
HW-3 N 1,042.87 1,040.91 | Crown 1,042.41 3.0
(MillerRetentionBasin) ’ ’ ’
HW-2 N 1,034.94 1,033.15 | Crown 1,034.65 4.81
(MillerRetentionBasin) ’ ’ ’
HW-1 N 1,026.54 1,024.56 | Crown 1,026.06 4.03
(MillerRetentionBasin) ’ ’ ’
ExstSystem 1,031.81 1,029.40 | Crown 1,031.90 2.21
ExstSystem?2 1,050.20 1,046.64 | Crown 1,048.14 4.17

MillerBasins.stsw
3/24/2024

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

StormCAD
[10.03.02.04]
Page 1 of 1



10-Year Storm Event

Profile Report
Engineering Profile - CB-3204E (MillerRetentionBasin) to HW-1 (MillerRetentionBasin) (MillerBasins.stsw)

CB-3204E
Rim: 1,028.71 ft
Invert: 1,024.50 ft

1,030.00 HW-1 (MillerRetentionBasin)
Rim: 1,026.54 ft
Invert: 1,024.56 ft
S
= 1,025.00 I
>
T PIPE -01 (MillerRetentionBasin): 50.3 ft @ 0.0083 ft/ft
Reinforced Concrete
1,020.00
-0+50 0+00 0+50 1+00
Station (ft)
MillerBasins.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10850?:?2034'3]

3/24/2024 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



MillerBasins.stsw
3/24/2024

Elevation (ft)

10-Year Storm Event

Profile Report
Engineering Profile - CB-3718E (MillerRetentionBasin) to ExstSystem (MillerBasins.stsw)

CB-3718E
Rim: 1,034.04 ft

Invert: 1,029.83 ft _ _ _
MH-37+03 (MillerRetentionBasin)

1,035.00 Rim: 1,033.84 ft
Invert: 1,029.41 ft
ExstSystem
Rim: 1,031.81 ft
Invert: 1,029.40 ft
o s—
/PE 05 \
(M/7/er,c?
1,030.00 R tengy L
CO/? ' 73,?
Oﬁ‘/f[
PIPE -07 (MillerRetent; i
onBasin): 459 ft @ 0.0
N HDPE @ 0.005 fi/ft
_0+50 0+00 0+50 1+00
Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

StormCAD
[10.03.02.04]
Page 1 of 1



10-Year Storm Event

Profile Report
Engineering Profile - CB-4011E (MillerRetentionBasin) to HW-2 (MillerRetentionBasin) (MillerBasins.stsw)

CB-4011E

1,040.00 Rim: 1,037.27 ft
Invert: 1,033.27 ft
HW-2 (MillerRetentionBasin)
Rim: 1,034.94 ft
_ Invert: 1,033.15 ft
s
= 1,035.00
>
@
LLI
PIPE -02 (l\/lillerRet_entionBasin): 40.0 ft @ 0.003 ft/ft
Reinforced Concrete
1,030.00
_0+50 0+00 0+50
Station (ft)

[10.03.02.04]

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



10-Year Storm Event

Profile Report
Engineering Profile - CB-4679E (MillerRetentionBasin) to HW-3 (MillerRetentionBasin) (MillerBasins.stsw)

1,050.00

CB-4679E
Rim: 1,045.02 ft
Invert: 1,040.81 ft

HW-3 (MillerRetentionBasin)
Rim: 1,042.87 ft
1,045.00 Invert: 1,040.91 ft

Elevation (ft)

PIPE -03 (MillerRetentionBasin): 38.6 ft @ 0.003 ft/ft
Reinforced Concrete

-0+50 0+00 0+50

1,040.00

Station (ft)

StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.02.04]
3/24/2024 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



10-Year Storm Event

Profile Report
Engineering Profile - CB-5025E (MillerRetentionBasin) to ExstSystem?2 (MillerBasins.stsw)

1,055.00 CB-5025E
Rim: 1,050.12 ft

Invert: 1,046.54 ft
ExstSystem?2

Rim: 1,050.20 ft
Invert: 1,046.64 ft

S
= 1,050.00
>
Q
LLJ N
PIPE -08 (MillerRefentionBasin): 35.1ft @ 0.003 ft/ft
Rejinforced Concrete
1,045.00
-0+50 0+00 0+30
Station (ft)

[10.03.02.04]

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



10-Year Storm Event

Profile Report
Engineering Profile - CB-5755E (MillerRetentionBasin) to HW-4 (MillerRetentionBasin) (MillerBasins.stsw)

CB-5755E
Rim: 1,058.90 ft
Invert: 1,054.80 ft

1,060.00 HW-4 (MillerRetentionBasin)
Rim: 1,056.74 ft
Invert: 1,054.66 ft

S
= 1,055.00
>
Q@
L PIPE -04 (MillerRetentionBasin): 45.6 ft @ 0.003 fi/ft
Reinforced Concrete
1,050.00
-0+50 0+00 0+50
Station (ft)

[10.03.02.04]

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



10-Year Storm Event

Profile Report
Engineering Profile - CB-6080E (MillerRetentionBasin) to HW-5 (MillerRetentionBasin) (MillerBasins.stsw)

CB-6080E
Rim: 1,063.23 ft
1,065.00 lnvert: 1,059.35 ft
HW-5 (MillerRetentionBasin)
Rim: 1,061.01 ft
Invert: 1,059.22 ft
‘%’ —
= 1,060.00
>
@
L] :
PIPE -05 (MillerRetentionBasin): 47.5 ft @ 0.003 ft/ft
Reinforced Concrete
1,055.00
-0+50 0+00 0+50
Station (ft)

[10.03.02.04]

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



100-Year Storm Event

FlexTable: Catch Basin Table

Label Carryover Flow (Total Out) | Elevation (Rim) Elevation Hydraulic Grade Hydraulic Grade Headloss

Additional Flow (cfs) (ft) (Invert) Line (In) Line (Out) Coefficient

(cfs) (ft) (ft) (ft) (Standard)
CB-3204E 6.74 6.74 1,028.71 1,024.50 1,026.45 1,026.27 0.800
CB-3718E 3.62 3.62 1,034.04 1,029.83 1,031.98 1,031.92 0.800
CB-4011E 7.96 7.96 1,037.27 1,033.27 1,035.13 1,034.88 0.800
CB-4679E 4.99 4.99 1,045.02 1,040.81 1,042.59 1,042.49 0.800
CB-5025E 7.18 7.18 1,050.12 1,046.54 1,048.51 1,048.31 0.800
CB-5755E 4.25 4.25 1,058.90 1,054.80 1,056.30 1,056.23 0.800
CB-6080E 4.58 4.58 1,063.23 1,059.35 1,060.89 1,060.80 0.800

MillerBasins.stsw
3/24/2024

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution Center

StormCAD
[10.03.02.04]
Page 1 of 1



100-Year Storm Event

FlexTable: Conduit Table

Label Start Node Invert (Start) Stop Node Invert (Stop) Length Slope Diameter Flow Velocity Capacity (Full Hydraulic Grade | Hydraulic Grade | Elevation Ground | Elevation Ground Manning's n
(ft) (ft) (User (Calculated) (in) (cfs) (ft/s) Flow) Line (In) Line (Out) (Start) (Stop)
Defined) (ft/ft) (cfs) (ft) (ft) (ft) (ft)
(ft)

PIPE -05 HW-5

(MillerRetentionBa | CB-6080E 1,059.35 | (MillerRetentionB 1,059.22 47.5 0.003 18.0 4.58 3.50 5.53 1,060.80 1,060.72 1,063.23 1,061.01 0.013

sin) asin)

PIPE -04 HW-4

(MillerRetentionBa | CB-5755E 1,054.80 | (MillerRetentionB 1,054.66 45.6 0.003 18.0 4.25 3.60 5.82 1,056.23 1,056.16 1,058.90 1,056.74 0.013

sin) asin)

PIPE -08

(MillerRetentionBa | CB-5025E 1,046.75 | ExstSystem?2 1,046.64 35.1 0.003 18.0 7.18 4.06 5.75 1,048.31 1,048.14 1,050.12 1,050.20 0.013

sin)

PIPE -03 HW-3

(MillerRetentionBa | CB-4679E 1,041.02 | (MillerRetentionB 1,040.91 38.6 0.003 18.0 4.99 3.67 5.76 1,042.49 1,042.41 1,045.02 1,042.87 0.013

sin) asin)

PIPE -02 HW-2

(MillerRetentionBa | CB-4011E 1,033.27 | (MillerRetentionB 1,033.15 40.0 0.003 18.0 7.96 4.50 5.75 1,034.88 1,034.65 1,037.27 1,034.94 0.013

sin) asin)

PIPE -06 MH-37+03

(MillerRetentionBa | CB-3718E 1,030.14 | (MillerRetentionB 1,029.62 17.3 0.030 18.0 3.62 2.05 18.21 1,031.92 1,031.90 1,034.04 1,033.84 0.013

sin) asin)

PIPE -07 MH-37+03

(MillerRetentionBa | (MillerRetentionB 1,029.62 | ExstSystem 1,029.40 45.9 0.005 30.0 3.62 3.97 28.40 1,031.90 1,031.90 1,033.84 1,031.81 0.013

sin) asin)

PIPE -01 HW-1

(MillerRetentionBa | CB-3204E 1,024.71 | (MillerRetentionB 1,024.56 50.3 0.003 18.0 6.74 3.81 5.73 1,026.27 1,026.06 1,028.71 1,026.54 0.013

sin) asin)

StormCAD

MillerBasins.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.02.04]
3/24/2024 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



100-Year Storm Event

FlexTable: Outfall Table

Label Elevation Elevation Boundary Hydraulic Grade | Flow (Total Out)
(Ground) (Invert) Condition Type (ft) (cfs)
(ft) (ft)

HW-5
(MillerRetentionBasin) 1,061.01 1,059.22 | Crown 1,060.72 4.58
HW-4 N 1,056.74 1,054.66 | Crown 1,056.16 4.25
(MillerRetentionBasin) ’ ’ ’
HW-3 N 1,042.87 1,040.91 | Crown 1,042.41 4.99
(MillerRetentionBasin) ’ ’ ’
HW-2 N 1,034.94 1,033.15 | Crown 1,034.65 7.96
(MillerRetentionBasin) ’ ’ ’
HW-1 N 1,026.54 1,024.56 | Crown 1,026.06 6.74
(MillerRetentionBasin) ’ ’ ’
ExstSystem 1,031.81 1,029.40 | Crown 1,031.90 3.62
ExstSystem?2 1,050.20 1,046.64 | Crown 1,048.14 7.18

MillerBasins.stsw
3/24/2024

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

StormCAD
[10.03.02.04]
Page 1 of 1



100-Year Storm Event

Profile Report
Engineering Profile - CB-3204E (MillerRetentionBasin) to HW-1 (MillerRetentionBasin) (MillerBasins.stsw)

CB-3204E
Rim: 1,028.71 ft
Invert: 1,024.50 ft

1,030.00 HW-1 (MillerRetentionBasin)
Rim: 1,026.54 ft
Invert: 1,024.56 ft
S
= 1,025.00 I
>
T PIPE -01 (MillerRetentionBasin): 50.3 ft @ 0.0083 ft/ft
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1 INTRODUCTION \

1.1 PROJECT LOCATION

The Interstate 10 (I-10) improvements consist of approximately 8.5 miles of roadway widening from State
Route 85 (SR 85) to Verrado Way (I-10 milepost 111.8 to 120.3). Along with the widening of I-10, the Traffic
Interchanges (TI) at Miller and Watson Roads will be reconstructed. This project is located in the Arizona
Department of Transportation (ADOT) Central District and is within the City of Buckeye (City) in Maricopa
County Arizona.

1.2 BACKGROUND

This project is programmed to widen [-10 by providing an additional general purpose lane in both directions
through the 8.5-mile project limits. The widening will be within the open median. This section of I-10 can
also be widened to the inside for an additional High Occupancy Vehicle (HOV) lane in the future.
Improvements at the Miller and Watson Road Tis include widening the arterial streets to the ultimate width.

1.3 PURPOSE

The purpose of this report is to document the existing conditions and proposed drainage improvements
within the project limits.

2 CONCEPT PLAN DEVELOPMENT ‘

2.1 LOCAL WATERSHED

The existing topography throughout the project and the surrounding area is generally north to south. Off-
site flows are conveyed under I-10 through existing culverts. Most of parcels adjacent to I-10 is
undeveloped desert with the exception of two (2) residential developments on the south side of 1-10.
Sundance is located east of Watson Road and Acacia Crossing is located on the west side of Watson
Road.

2.2 FLOODPLAIN LOCATIONS

The project is in Flood Insurance Rate Maps (FIRM) for Maricopa County, Arizona and incorporated areas,
Panel Numbers 04013C2105L and 04013C2110L. The FIRM Panels are included as Figure 3.

Zone “X” (shaded) is defined by FEMA as follows:

Areas of 0.2% annual chance flood; areas of 1% annual flood chance with average depths of less
than 1 foot or with drainage areas 1 square mile; and areas protected by levees from 1% annual
chance flood.

Zone “A” is defined by FEMA as follows:

Areas subject to inundation by the 1% annual chance flood event generally determined using
approximate methodologies. Because detailed hydraulic analyses have not been performed, no
Base Flood Elevations (BFEs) or flood depths are shown.

1 Interstate 10: SR 85 to Verrado Way | Final Drainage Report
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There is a portion of the project near Verrado Way that is in an existing Zone A floodplain. The proposed
improvements within the floodplain will not be raising or lowering profiles of roadway and are limited to
median drainage improvements and culvert extensions to meet clear zone requirements. A floodplain use
permit (FPU) is obtained from the Flood Control District of Maricopa County (FCDMC). FCDMC is the
floodplain administrator for the City and the Unincorporated Areas of Maricopa County. The hydrologic and
hydraulic analysis completed for the floodplain use permit is discussed further in sections 4, 5, and 6.

2.3 PREVIOUS DRAINAGE STUDIES

Several reports were reviewed to develop an understanding of the drainage patterns and infrastructure in
the project limits. Below is a list and summary of each study reviewed.

Initial Drainage Report for I-10 (Papago) Median Widening, SR 85 to Citrus Road, May 2006.

o The improvements discussed in this report were for inside widening throughout the
mainline and did not include any modifications to existing TI’s.

Loop 303 corridor/White Tanks Area Drainage Master Plan (ADMP) Update, February 2005,
URS.

o This ADMP determined the amount of off-site runoff impacting 1-10 north and south of the
freeway. Off-site hydrology was completed using HEC-1.

Final Drainage Report for I-10/Watson Road TI, April 2002, RBF Consulting.

o This report documents the design for the overpass and ramps on I-10 at Watson Road in
Buckeye, Arizona.

Final Drainage Report for Sundance Towne Center, October 2005, Optimus Civil Design Group.

o This report documents the improvements for the Sundance Towne Center to the
southwest of the Watson Road TI.

[-10/Verrado Way Tl Final Drainage Report, March 2002, AZTEC Engineering.
o Final design drainage report for the overpass and ramps at Verrado Way along I-10.
Initial Drainage Report North Miller Road Improvement District, August 2008, AZTEC Engineering

o Conceptual drainage analysis for future Miller Road improvement district. Includes
drainage memo to address Miller Road TI runoff

Interstate 10: SR 85 to Verrado Way | Final Drainage Report 2
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5.3 PROPOSED ON-SITE RUNOFF

The Rational Method was used to estimate the 10-year and 100-year storm event peak discharges for
each drainage sub-basin throughout the project limits. The time of concentration was determined using
flow time of the longest flow path. The minimum time of concentration used was ten minutes per the
ADOT Drainage Design Manual. A runoff coefficient of 0.95 was used for all impervious areas and a
coefficient of 0.70 was used for all median and infield areas. See Appendix B for the median runoff
calculations and Tl pavement spread calculations.

6 HYDRAULICS \

6.1 INLET HYDRAULICS

Proposed ditches within the mainline median are designed to be a minimum of one (1) foot below the
proposed subgrade. Bentley FlowMaster was used to calculate the ditch hydraulics for each median
drainage area. Each ditch is designed to have a maximum flow depth of one-foot so that the 10-year
depth within the ditch is beneath the adjacent roadway subgrade per the ADOT Roadway Design
Guidelines. Nomographs from the Federal Highway Administration (FHWA) Hydraulic Engineering
Circular No. 22 (HEC-22) Chart 9B were used to size proposed median and ditch inlets and verify the
depth of ponding in the 10-year event are less than one-foot. See Appendix B.

Proposed catch basins will be used to capture pavement runoff at each of the TI’s. New inlets are located
and sized to meet ADOT and City spread requirements outlined in section 3.2. Curb opening inlets are
sized with an 80% reduction factor for clogging and grate inlets are sized with a 50% reduction factor. The
inlets used for this project are ADOT standard catch basins within ADOT right-of-way and City standard
detail B-510 catch basins within City right-of-way. See Appendix B for pavement spread calculations.

6.2 STORM DRAIN HYDRAULICS

The proposed storm drain systems at each Tl limits were modeled using Bentley StormCAD software. All
storm drain systems were designed to convey the 10-year storm event with the hydraulic grade line (HGL)
no greater than 6-inches below the inlet gutter flowline per the ADOT Drainage Design Manual. The
tailwater condition was set to the crown of the pipe for both the Miller and Watson Road systems. See
Appendix B for output from the StormCAD models.

6.3 CULVERT HYDRAULICS

The existing culverts crossing I-10 are conveying offsite runoff from the north to south. Several existing
culverts are being extended to meet clear zone requirements and relocated ramps. A pre- and post-
project conditions hydraulic analysis for the extended culverts was completed using FHWA'’s HY-8 culvert
software. Refer to Appendix B for culvert hydraulics.

6.4 RETENTION

The 100-year, 6-hour depth of 2.73-inches was used to design the proposed retention basin at Miller
Road and to verify the capacity of the existing basin at Watson Road. The Miller Road basin is designed
for the ultimate condition of the Tl. The ponding depth within the basin is greater than three-feet and will
be required to have a fence around the basin to restrict access. Surface infiltration will be used to drain
the Miller Road basin within 36 hours. Percolation tests were completed at the basin location. The lowest
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rate was 4.2 inches/hour| This rate was used for the drain down time calculations with a de-rating factor

of 2 for the double ring infiltrometer test. Refer to Appendix C for retention basin calculations.

The 100-year, 2-hour depth of 2.11-inches was used to design the proposed retention basin at Yuma
Road. The ponding depth is less than one (1) foot. Therefore, no additional drain down calculations were
completed.

The existing Watson Road basin has a volume required of 5.00 acre-feet for the 100-year, 6-hour event
per the Sundance drainage report and as-builts. However, this was determined using older rainfall data of
3.30-inches. Topographical survey of the existing basin shows the capacity of the basin is 6.63 acre-feet.
The contributing weighted area (CA) is 26.9 acres. Therefore, the total 100-year, 6-hour storm event
volume required is 6.12 acre-feet. This additional capacity of the basin will be utilized to store the
increase in runoff for the ultimate condition of the TI. There are nine (9) existing drywells in the basin
bottom to drain the basin. Refer to Appendix D for excerpts from the previous studies and obtained
topography.
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Miller Road Basin Volume Calculations

neral Project Informa
291167001
Date

Project #
|| Designed by|

SRI | [ 10/22/2020 |

Volume Basin Volume Discharge
Drainage Rational Rainfall Required  Bottom Basin Provided [i c- Percolation ~ Je-rating  per Drywell No.of Dry Drain Down
Area Area [ac] Coefficient Design Storm Depth [in]  [ac-ft] Area [ac] Depth [ftz] ft] Rate [in/hr] Factor [cfs] Wells Time [hrs]
Miller Basin 30.7 0.85 100-Yr, 6-Hr 2.73 5.94 1.07 5.00 6.50 4.20 2.0 0 32
[ yumaBasin | 184 | 085 [100yr,2-Hr [ 221 | 027 | o012 [ 200 | o030 || 420 20 | [ o ] 13
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