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1.0 Introduction

This report analyzes the MCFCD Access Road designed to service the Powerline
Floodway Channel on the north side of DU8 and DU9.

This report has been prepared based on standards set forth by the Flood Control
District of Maricopa County.

2.0 Access Road Drainage Management

The access road has been designed to drain in such a way that drainage from the access
road and site will not overtop into the Powerline Floodway Channel. The |6’ access
road will slope away from the channel at a minimum of 1% to a 3’ wide drainage ditch
adjacent to the Parcel 8-1, 8-2, 8-3, and 8-1 lot walls. The drainage will enter the site

from the access road via swales and curb cuts.

The drainage ditch will be lined with 3” minus gravel with a maximum slope of 3:1. The
Manning’s n value used for the gravel is 0.25 per Table 7.6 in the Drainage Design
Manual for Maricopa County. Detailed cross sections can be found in the 8-1, 8-2, 8-3,
and 9-1 Parcel Plans. See Appendix A for the ditch capacity calculations.

3.0 Calculation Methodology

The Rational Method will be used to calculate peak flows at critical locations in the
drainage report. The Rational Method will be applied as outlined in section 806.10 of the
City of Mesa Engineering Design Standards. Peak flows will be calculated as follows:

O=C*i*4

Where Q is the Peak Discharge, C is the weighted “c” value of the area, i is the rainfall
intensity (as defined by the local time of concentration and the site specific IDF curve) in
inches per hour, and A is the area in acres.

As required by City of Mesa the time of concentration calculations for the street
drainage will be performed using the Papadakis and Kazan equation as follows:

T =1 l.4L0SK,(,)'SZS_O'NI'_O'SS

Where T_is the time of concentration (in hours), L is the length of the longest flow path
(in miles), K, is the watershed resistance coefficient, S is the watercourse slope (in feet
per mile), and i is the rainfall intensity (in inches per hour).



Intensity will be estimated by linearly interpolating the site specific I-D-F curve that is
derived from the NOAA ATLAS 14 data (see Appendix A) at a specific time of

concentration.

As can be seen, the time of concentration is a function of the intensity and the intensity
is a function of the time of concentration. Therefore the equations will be iterated until
both equations can be satisfied. When both equations are satisfied for each sub basin
area the resulting values will be applied to that sub basin area and the peak flow at the
concentration point will be calculated.

The time of concentration will be calculated from the high point of the sub basin area to
the low point of the sub basin area. For the access road, runoff will start in the access
road and drain to the swale south of the access road and then the swale will drain to a
low point on the site where drainage will be conveyed via streets, catch basins, and pipe
to a retention basin. In this circumstance the drainage length “L” will be measured from
the high point on the road to the low point in the swale along the flow line. The slope of
the watercourse “S” will be calculated by dividing the difference in the high point
elevation and the low point elevation by the drainage length “L”. A 0 minute time of
concentration will be used for the time of concentration in the access road as a

conservative estimate.

Drainage in the swale was calculated using the Manning’s Equation and using the 100

year storm event flow.

4.0 Conclusions

This report concluded that:
e The |6’ Access Road will not pond water.

* |00 year storm event will be contained in the swale. Depth of flow will not

exceed depth of swale.

* No drainage from the site or access road will enter the Powerline Floodway
Channel.

* This site will create no adverse impacts on any downstream property.
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Project Rainfall Data and IDF Curve

Project: Eastmark DU 8 & 9
Prepared By: Kyle Millett Date: 3/31/2014
Site Specific Rainfall Data
Duration | Duration Storm Event Return Period
1yr | 2yr | b5yr 10yr | 25yr 50 yr 100 yr 200 yr 500 yr 1,000 yr
5 min 5 min 019 | 025 | 034 | 040 | 050 | 057 0.64 0.71 0.81 0.89
10 min 10 min 029 | 038 0.51 062 | 076 0.86 0.97 1.09 1.24 1.35
15 min 15 min 0.36 0.47 064 | 076 | 094 1.07 1.21 1.35 153 [ 167
30 min 30 min 0.48 0.63 0.86 1.03 1.26 144 | 1863 181 | 206 2.25
| 60 min 60 min 0.60 0.78 106 | 127 156 | 178 | 201 224 | 256 2.79
2 hr 120 min 0.69 089 | 1.18 1.41 1.72 1.96 2.20 245 | 278 3.04
3hr 180 min 0.73 0.94 1.23 1.46 1.79 204 | 231 259 | 298 3.30
6 hr 360 min 0.88 112 | 143 [ 168 [ 201 2.28 2.56 284 | 3.23 3.54
12 hr 720 min 1.00 126 | 159 | 18 | 221 2.48 276 | 304 | 342 3.71
24 hr 1,440 min 1.21 1.52 1.95 2.29 2.77 3.13 3.52 392 | 447 491
Site Specific IDF Curve
: : Storm Event Return Period
Time Time
1yr | 2yr | 5yr 10 yr 25 yr 50 yr 100 yr 200 yr 500 yr 1,000 yr
5 min 5 min 228 | 300 | 4.08 4.80 6.00 6.84 7.68 8.52 9.72 10.68
10 min 10 min 1.74 2.28 306 | 372 456 5.16 5.82 6.54 7.44 8.10
15 min 15 min 1.44 188 | 256 | 3.04 3.76 428 484 5.40 6.12 6.68
30 min 30 min 0.96 1.26 172 | 206 2.52 2.88 326 | 362 412 | 450
60 min 60 min 0.60 0.78 106 | 127 1.56 1.78 201 | 224 256 | 279
2hr 120 min 0.35 0.45 059 | 071 086 | 098 110 | 123 1.39 1.52
~ 3hr 180 min 0.24 0.31 0.41 0.49 0.60 0.68 0.77 0.86 0.99 1.10
6 hr 360 min 0.15 0.19 0.24 028 | 034 0.38 0.43 0.47 0.54 0.59
12 hr 720 min 008 | 0.11 0.13 0.16 0.18 0.21 0.23 0.25 0.29 0.31
24 hr 1,440 min 0.05 0.06 0.08 010 | 0.12 013 | 0.5 0.16 0.19 0.20
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Input Parameters for Papadakis and Kazan Equation

Project: Eastmark DU 8 & 9
Prepared By: Kyle Millett Date: 3/31/2014
Table 2-2: Watershed Resistance Coefficients
Type Description Typical Applications m b
Minimal roughness: Relatively smooth and/or well-graded |Commercial/industrial areas
A |and uniform land surfaces. Surfaces runoff is sheet flow. Residential area -0.00625 0.04
Parks and golf courses
Moderately low roughness: Land surfaces have irregularly |Agricultural fields
d h I h d P
p [sPaced roughness elements that protrude astures 001375 0.08
from the surface but the overall character of the surface is |Desert rangelands
relatively uniform. Surface runoff is predominately sheet Undeveloped urban lands
Moderately high roughness: Land surfaces that have Hillslopes
significant large to medium-sized roughness elements Brushy alluvial fans
C  |and/or poorly graded land surfaces that cause the flow to |Hilly rangeland -0.02500 0.15
be diverted around the roughness elements. Surface runoff [Disturbed land, mining, etc.
is sheet flow for short distances draining into Forests with underbrush
Maximum roughness: Rough land surfaces with torturous |Mountains
flow paths. Surface runoff is concentrated in numerous Some wetlands
D [short flow paths that are often oblique to the main flow -0.03000 0.20
direction.




Peak Flow Calculations using and Rational Method and the Papadakis and Kazan Equation

Project: Eastmark DU 8 & 9
Prepared By: Kyle Millett Date: 3/31/2014
"C" Value Adjustment
100-yr 1.00
50-yr 1.00
25-yr 1.00
10-yr 1.00
Sub Basin Area Description Time of Concentation Time of Concentation
Storm Event: 10 yr Storm Event: 100 yr
Local . Time of Time of
Concentration L High Point Low Point Watercourse Initial Lot Tc Roughness Weighted . Intensity | Peak Flow . . Intensity | Peak Flow
. Contributing Area (ac) Length (ft) ] . . Kb Type i m b Concentration ) Weighted C| Concentration ]
Point ID Elevation Elevation slope (min) Description c . (in/hr) (cfs) . (in/hr) (cfs)
Areas (min) (min)
I 100 Feet 0.04 100.00 1429.84 1429.36 0.0048 0.0485 A Minimal -0.0063 | 0.040 0.85 3.95 4.80 0.18 0.85 330 7.68 0.28
2 200 Feet 0.09 200.00 1430.32 1429.36 0.0048 0 0.0466 A Minimal -0.0063 | 0.040 0.85 5.52 4.69 0.35 0.85 4.57 7.68 0.57
3 300 Feet 0.13 300.00 1430.80 1429.36 0.0048 0 0.0455 A Minimal -0.0063 | 0.040 0.85 6.83 4.40 0.49 0.85 5.59 746 0.83
4 400 Feet 0.17 400.00 1431.28 1429.36 0.0048 0 0.0447 A Minimal -0.0063 | 0.040 0.85 8.00 4.15 0.62 0.85 6.52 7.12 1.06
5 500 Feet 022 500.00 1431.76 1429.36 0.0048 0 0.0441 A Minimal -0.0063 [ 0.040 0.85 9.08 3.92 0.73 0.85 7.36 6.80 1.26
6 600 Feet 0.26 600.00 1432.24 1429.36 0.0048 0 0.0436 A Minimal -0.0063 | 0.040 0.85 10.10 3.71 0.82 0.85 8.15 6.51 1.45
7 700 Feet 0.31 700.00 1432.72 1429.36 0.0048 0 0.0432 A Minimal -0.0063 | 0.040 0.85 10.99 3.59 0.93 0.85 891 6.23 1.62
8 800 Feet 0.35 800.00 1433.20 1429.36 0.0048 0 0.0429 A Minimal -0.0063 [ 0.040 0.85 11.84 3.47 1.03 0.85 9.65 5.95 1.77
9 900 Feet 0.39 900.00 1433.68 1429.36 0.0048 0 0.0425 A Minimal -0.0063 | 0.040 0.85 12.67 3.36 1.12 0.85 10.32 5.76 1.92
10 1000 Feet 0.44 1000.00 1434.16 1429.36 0.0048 0 0.0423 A Minimal -0.0063 | 0.040 0.85 13.48 3.25 1.20 0.85 10.93 5.64 2.09
1 1100 Feet 0.48 1100.00 1434.64 1429.36 0.0048 0 0.0420 A Minimal -0.0063 [ 0.040 0.85 14.27 314 1.28 0.85 1.5t 552 2.25
12 1200 Feet 0.52 1200.00 1435.12 1429.36 0.0048 0 0.0418 A Minimal -0.0063 | 0.040 0.85 15.05 3.04 1.35 0.85 12.09 541 2.41
13 1300 Feet 0.57 1300.00 1435.60 1429.36 0.0048 0 0.0415 A Minimal -0.0063 [ 0.040 0.85 15.71 2:99 1.44 0.85 12.64 5.30 2.56
14 1400 Feet 0.6l 1400.00 1436.08 1429.36 0.0048 0 0.0413 A Minimal -0.0063 [ 0.040 0.85 16.35 2.95 1.53 0.85 13.19 5.20 2.70
I5 1500 Feet 0.65 1500.00 1436.56 1429.36 0.0048 0 0.0412 A Minimal -0.0063 | 0.040 0.85 16.97 291 1.62 0.85 13.73 5.09 2.83
16 1600 Feet 0.70 1600.00 1437.04 1429.36 0.0048 0 0.0410 A Minimal -0.0063 | 0.040 0.85 17.58 2.87 1.70 0.85 14.26 4.99 2.96
17 1700 Feet 0.74 1700.00 1437.52 1429.36 0.0048 0 0.0408 A Minimal -0.0063 | 0.040 0.85 18.18 2.83 1.79 0.85 14.78 4.88 3.08
18 127 Feet 0.06 127.00 1429.90 1429.36 0.0043 0 0.0479 A Minimal -0.0063 | 0.040 0.85 4.59 4.80 0.23 0.85 384 7.68 0.36
Bridge Area Bridge Area 0.05 62.00 1420.00 1419.84 0.0026 0 0.0482 A Minimal -0.0063 | 0.040 0.85 375 4.80 0.20 0.85 314 7.68 0.32
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® Swale Flow Calculations Using Manning's Equation

® Project: Eastmark DU 8&9

: Prepared By: Kyle Millett Date: 3/31/2014

o

® Section | Depth of Manning's Depth of

Label | Swale (ft)| Q(cfs) v (ft/s) n A (sf) | P(ft) S Flow - d (ft)

® 1B 0.60 1.26 1.46 0.025 0.86 3.58 0.40% 0.59

» 1C 0.55 1.06 1.28 0.025 0.83 3.60 0.33% 0.55
1D 0.45 0.83 1.38 0.025 0.60 3.28 0.52% 0.42

L 1E 0.30 0.57 1.27 0.025 0.45 3.31 0.65% 0.30

(] 1F 0.25 0.28 0.89 0.025 0.31 2.98 0.45% 0.23
2B 1.00 3.08 2.05 0.025 1.50 4.17 0.46% 1.00

® 2C 1.00 2.96 1.98 0.025 1.50 4.16 0.43% 1.00

» 2D 1.00 2.83 1.90 0.025 1.49 4.14 0.40% 1.00

® 2E 0.96 2.70 1.89 0.025 1.43 4.09 0.41% 0.96
2F 0.96 2.56 1.80(  0.025 1.43 4.09 0.37% 0.96

& 2G 0.96 2.41 1.69 0.025 1.42 4.08 0.33% 0.95

® 2H 0.90 2.25 1.67 0.025 1.34 4.02 0.34% 0.90
2l 0.85 2.09 1.69 0.025 1.24 3.91 0.37% 0.84

o 2J 0.82 1.92 1.59 0.025 1.21 3.89 0.34% 0.81

Y 2K 0.77 1.77 1.55 0.025 1.14 3.85 0.34% 0.77
2L 0.70 1.62 1.54 0.025 1.05 3.78 0.37% 0.70

® 2M 0.67 1.45 1.45 0.025 1.00 3.74 0.34% 0.67

* 2N 0.65 1.26 1.34 0.025 0.94 365 0.31% 0.64
20 0.55 1.06 1.35 0.025 0.78 3.51 0.38% 0.54

® 2P 0.45 0.83 1.28 0.025 0.65 3.42 0.42% 0.44

® 2Q@ | 030 0.57 145 0025 039 286 083%| 028
2R 0.25 0.28 0.95 0.025 0.30 2.70 0.48% 0.22

® 3A 0.41 0.43 0.99 0.025 0.44 2.62 0.30% 0.34

9o 4A 0.90 2.09 1.66 0.025 1.26 3.88 0.35% 0.87

& 4B - 0.75 1.92 1.87 0.025 1.02 3.66 0.54% 0.72
4C 0.75 1.77 1.89| 0.025 0.94 3.49 0.58% 0.68

o 4D | o072 1.62 162| 0025 1.07| 378 035%| 072

¢ 4E 0.56 1.45 1.85 0.025| 0.79 3.49 0.70% 0.54
4F 0.56 1.26 1.51] 0.025 0.83 3.60 0.45% 0.56

o 4G | 040 1.06 185| 0025 057 334 1.02%| 0.39

® 4H 10.30 0.83 205 0025 041 315 181%| 028
41 0.50 0.57 0.95 0.025| 060/ 283 020%| 045 |

® 4) | o025 0.28 0.91 0025 031 276] 043%| 023

*® 5A 0.50 0.32 0.57 0.025 0.56 6.61 0.25% 0.17
5B 0.50 0.32 061 0025 052 639 030%| 016 |

® 5E 0.22 0.32 1.00) 0025 032| 468] 100%| 0.14

@ 5F 0.22 0.40 1.11 0.025| 0.36] 497 1.00%| 0.15

: * Depth of flow will not exceed depth of swale

L]
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