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Introduction 

The purpose of this report is to indicate the methods used and to provide discussion of the 
proposed stormwater drainage for a new industrial facility located at the northwest corner of 
E. Pecos Road and 222nd Street in the City of Mesa. The development is a 71 acre site that will 
consist of one large industrial building.  The proposed improvements include construction of 
parking lots, open space areas, 1 new building, driveways, pedestrian access ramps, sidewalks, 
utilities, and stormwater drainage structures and basins. This report will indicate how the 
storm water generated on the subject property is addressed and how it complies with the City 
of Mesa drainage requirements. 

Location and Project Description 

Location: 

The Project Cork property is currently an undeveloped desert lot in Mesa, Arizona.  The lot is 
currently zoned “RU-43”.  The property is located within a Zone X shaded FIRM Zone per map 
Number 04013C2790L.  The lot is 3,195,997 ft2 in size (73.4 acres). 

Existing Property Description: 

The existing property is an undeveloped lot.  There are no structures, paving, or hardscape on 
the site. 

The total area of the lot is 71.31 acres and is currently zoned RU-43. 

There are regional washes present on the site and the site lies within a significant offsite flow 
pattern.  The flood control district of Maricopa County prepared an Area Drainage Master 
Plan with various updates last dated 2014 which will be referenced in the offsite flows section 
later in this report.   

Historical offsite flow patterns can be seen in Appendix 2. 

Flood Hazard Zone 

As defined by the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona, and 
Incorporated Areas, as shown on Map Number 04013C2790L dated October 16, 2013, this 
site is designated as Zone “X”.  As such, it is determined to be outside the 0.2% annual 
chance of floodplain. Refer to Figure 3 for the FIRM Map.  
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Existing Drainage Conditions 

On-Site Drainage Patterns 

The existing site is an undeveloped desert lot.  The site general slopes from north to south 
and east to west.  It appears there has been some man-made grading embankments on the 
site to create a low point and ponding area near at the southern end of the site near Pecos 
Road.  Offsite flows enter the site along the eastern and southeastern boundary and sheet-
flow across the site to historical outlet points at the western and southwestern boundary.  
These flows are collected in drainage channels that are adjacent to the west and southwest 
which continue to carry runoff to the west. 

Off-Site Drainage Patterns 

This site is located within the East Mesa Area Drainage Master Plan.  This report was updated 
in 2014 and is currently undergoing another update.  Discussions with the Flood Control 
district have clarified revised regional drain basin areas that affect this site.  These are shown 
in Appendix 2. 

Offsite flows enter the site along the eastern and southeastern boundary and sheet-flow 
across the site to historical outlet points at the western and southwestern boundary.  These 
flows are collected in drainage channels that are adjacent to the west and southwest which 
continue to carry runoff to the west. 

Existing Storm Sewer Systems 

There are no apparent private or public underground storm system within the immediate area 
of the property. 

Proposed Storm Water Management 

Design Intent 

On-site drainage will be stored in a series of surface retention basins that will all be connected 
and equalized so as to act as one hydraulic system.  The onsite retention volumes will have a 
metered outlet to a new conveyance channel that is being designed along the east and 
southern boundary (222nd and Pecos frontages). 

Offsite flows will be conveyed through the via several methods.  Some flow will be contained 
within Pecos Road.  A 40’ wide conveyance channel is being designed into the frontage.  The 
channel will pick up flows at the historical entry points along the east and southeast 
boundaries of the site.  These flows will be outlet to the southwest corner of the site  to 
continue along their historical path along Pecos road. 
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Design Storm Requirements 

In accordance with the City of Mesa Engineering Department, Engineering and Design Manual 
2019, and the design standards and methodologies developed by the Flood Control District 
of Maricopa County.  The 100-year 2-hour storm event is required based on providing the 
necessary storage volume for the property and half-street areas. 

Finished Floor Elevation 

Building Finished Floor elevations have been established to provide protection from localized 
flooding.  The proposed industrial building will have truck wells that will sit 4’ below finished 
floor elevation.  The desire to keep these dry during storm events drove the finished floor 
elevations.  Based upon the current site grading, the finished floors will all have at least 2 feet 
of freeboard from the high-water elevations of the corresponding retention basins.  

Stormwater Retention 

Required stormwater retention is calculated based on the increase in impervious area as 
follows: 

Required Storage: 

Stormwater storage required is calculated in accordance with the Paradise Valley Storm 
Drainage Design Manual as follows: 

 VR = C * (P/12) * A 

 Where:  VR = Retention Volume Required in ft3 
C = Impervious runoff coefficient (set at 0.95) 
P = 100-year 2-hr precipitation in inches (Appendix II) 

   A = Area of site + ½ streets (3,239,557 ft2) 
    
 VR = 0.95 * (2.2/12) * 3,239,557 
 VR = 564,223 ft3 
 
Provided Storage: 

The current design provides an excess of retention volume totaling 1,180,685 ft3.  This is 
accomplished by a series of surface basins that are all connected and equalized.  The system 
will ultimately bleed off to the conveyance channel that is being proposed. 
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Offsite Flows 

The East Mesa ADMS report from 2014 identifies this site as being within subbasin ID of E24A 
which is calculated to have 1003 ft3/sec.  However, there has been significant development in 
the area this offsite flow value is no longer accurate.  A review of regional topography in the 
region along with discussions with the Flood Control district have resulted in an adjusted 
regional drainage area summary as shown in Appendix 2.  It is calculated that 287.3 ft3/sec 
enters the site at the south and eastern boundaries.   

Offsite flows will be managed and conveyed through the site through a series of methods.  In 
addition to conveyance, the site is also set back 85 from the new proposed right-of-way and 4’ 
above the street grades. 

 Pecos Road Capacity = 35 ft3/sec 
 Conveyance Channel = 572 ft3/sec 
 Additional Frontage = 113 ft3/sec 
 
Total Offsite Flow Conveyance Capacity = 720 ft3/sec 
 
These offsite flows are being passed through the southern frontage of the site and outlet to 
the existing drainage channel at the southwest corner of the site to the adjacent property 
owner. 
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Conclusions 

Overall Project: 

1. This project has been designed to conform to the City of Mesa storm drainage design 
requirements.  

2. Proposed drainage improvements will include above ground retention basins and an 
underground storm drain network.  

3. The system is sized to retain the 100yr, 2hr storm event volume.  Proposed storm drain 
inlets and storm drainpipes will be adequately sized to convey the expected peak flows 
to the retention basins. The retention basins will be connected and equalized and 
ultimately bleed out to the new conveyance channel this is being designed at the 
Pecos frontage. 

4. Excess flows generated onsite will overflow to the existing drainage channels and 
Pecos Road at the southwest, which generally matches the historic overflow pattern.  
No adverse impacts to the offsite downstream properties are anticipated as a result of 
the proposed improvements. It is our intention to coordinate and partner with adjacent 
property owners to find the best solutions for the large offsite flow volumes that are 
affecting developments along this Pecos corridor. 
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9/6/21, 10:16 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.2920&lon=-111.6046&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 1, Version 5

Location name:
Mesa, Arizona, USA*


Latitude:
33.292°,
Longitude:
-111.6046°

Elevation:
1421.46 ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90%
confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.192
(0.163‑0.234)

0.252
(0.214‑0.306)

0.340
(0.286‑0.412)

0.407
(0.340‑0.492)

0.499
(0.410‑0.600)

0.570
(0.463‑0.683)

0.642
(0.512‑0.769)

0.716
(0.561‑0.855)

0.814
(0.621‑0.975)

0.888
(0.665‑1.07)

10-min 0.293
(0.248‑0.356)

0.383
(0.326‑0.466)

0.517
(0.435‑0.627)

0.620
(0.517‑0.748)

0.759
(0.624‑0.913)

0.867
(0.705‑1.04)

0.977
(0.780‑1.17)

1.09
(0.853‑1.30)

1.24
(0.946‑1.48)

1.35
(1.01‑1.62)

15-min 0.363
(0.307‑0.441)

0.474
(0.404‑0.577)

0.641
(0.539‑0.777)

0.768
(0.642‑0.927)

0.941
(0.774‑1.13)

1.08
(0.874‑1.29)

1.21
(0.966‑1.45)

1.35
(1.06‑1.61)

1.54
(1.17‑1.84)

1.68
(1.25‑2.01)

30-min 0.488
(0.413‑0.593)

0.639
(0.543‑0.777)

0.864
(0.726‑1.05)

1.03
(0.864‑1.25)

1.27
(1.04‑1.52)

1.45
(1.18‑1.74)

1.63
(1.30‑1.95)

1.82
(1.42‑2.17)

2.07
(1.58‑2.48)

2.26
(1.69‑2.71)

60-min 0.604
(0.511‑0.734)

0.790
(0.672‑0.961)

1.07
(0.899‑1.29)

1.28
(1.07‑1.55)

1.57
(1.29‑1.89)

1.79
(1.46‑2.15)

2.02
(1.61‑2.42)

2.25
(1.76‑2.69)

2.56
(1.95‑3.06)

2.79
(2.09‑3.36)

2-hr 0.693
(0.586‑0.828)

0.900
(0.765‑1.08)

1.19
(1.01‑1.43)

1.42
(1.19‑1.70)

1.73
(1.43‑2.06)

1.97
(1.61‑2.34)

2.22
(1.78‑2.62)

2.47
(1.94‑2.91)

2.80
(2.15‑3.30)

3.06
(2.30‑3.63)

3-hr 0.739
(0.628‑0.892)

0.946
(0.807‑1.14)

1.24
(1.05‑1.50)

1.47
(1.24‑1.77)

1.80
(1.49‑2.15)

2.06
(1.68‑2.45)

2.33
(1.86‑2.76)

2.61
(2.05‑3.09)

3.00
(2.28‑3.55)

3.32
(2.46‑3.93)

6-hr 0.895
(0.774‑1.05)

1.13
(0.980‑1.33)

1.45
(1.25‑1.70)

1.70
(1.45‑1.98)

2.04
(1.72‑2.37)

2.30
(1.92‑2.67)

2.58
(2.11‑2.99)

2.87
(2.30‑3.32)

3.26
(2.55‑3.77)

3.57
(2.73‑4.14)

12-hr 1.01
(0.893‑1.16)

1.28
(1.12‑1.46)

1.61
(1.41‑1.84)

1.88
(1.63‑2.13)

2.23
(1.93‑2.53)

2.51
(2.14‑2.83)

2.79
(2.34‑3.15)

3.07
(2.54‑3.47)

3.45
(2.79‑3.93)

3.75
(2.97‑4.29)

24-hr 1.22
(1.09‑1.38)

1.54
(1.38‑1.75)

1.97
(1.76‑2.23)

2.32
(2.06‑2.61)

2.80
(2.45‑3.15)

3.17
(2.75‑3.56)

3.56
(3.07‑4.00)

3.97
(3.37‑4.47)

4.53
(3.77‑5.11)

4.97
(4.07‑5.64)

2-day 1.27
(1.14‑1.43)

1.61
(1.45‑1.82)

2.09
(1.87‑2.35)

2.47
(2.19‑2.77)

2.99
(2.63‑3.34)

3.39
(2.96‑3.79)

3.82
(3.29‑4.27)

4.26
(3.63‑4.77)

4.86
(4.06‑5.47)

5.34
(4.38‑6.04)

3-day 1.36
(1.23‑1.51)

1.73
(1.57‑1.93)

2.26
(2.04‑2.50)

2.68
(2.40‑2.97)

3.26
(2.92‑3.61)

3.73
(3.31‑4.12)

4.23
(3.71‑4.68)

4.75
(4.12‑5.26)

5.47
(4.67‑6.08)

6.05
(5.11‑6.76)

4-day 1.45
(1.33‑1.59)

1.85
(1.69‑2.03)

2.42
(2.21‑2.66)

2.88
(2.62‑3.16)

3.54
(3.20‑3.87)

4.07
(3.66‑4.46)

4.64
(4.14‑5.08)

5.24
(4.62‑5.74)

6.08
(5.29‑6.69)

6.77
(5.83‑7.48)

7-day 1.60
(1.46‑1.76)

2.04
(1.86‑2.24)

2.67
(2.44‑2.93)

3.19
(2.90‑3.49)

3.92
(3.55‑4.29)

4.51
(4.06‑4.93)

5.15
(4.59‑5.63)

5.82
(5.13‑6.37)

6.77
(5.89‑7.44)

7.53
(6.48‑8.32)

10-day 1.74
(1.59‑1.90)

2.22
(2.03‑2.42)

2.90
(2.66‑3.17)

3.46
(3.16‑3.77)

4.24
(3.85‑4.62)

4.86
(4.39‑5.30)

5.53
(4.95‑6.03)

6.22
(5.53‑6.80)

7.21
(6.31‑7.90)

7.99
(6.93‑8.79)

20-day 2.15
(1.97‑2.36)

2.76
(2.52‑3.03)

3.63
(3.30‑3.97)

4.28
(3.89‑4.68)

5.17
(4.68‑5.65)

5.85
(5.27‑6.40)

6.54
(5.87‑7.16)

7.25
(6.46‑7.95)

8.20
(7.23‑9.03)

8.93
(7.82‑9.86)

30-day 2.52
(2.30‑2.75)

3.23
(2.95‑3.52)

4.22
(3.86‑4.60)

4.98
(4.55‑5.43)

6.01
(5.46‑6.55)

6.80
(6.15‑7.41)

7.61
(6.85‑8.30)

8.43
(7.54‑9.22)

9.53
(8.45‑10.5)

10.4
(9.12‑11.5)

45-day 2.95
(2.69‑3.22)

3.78
(3.46‑4.14)

4.95
(4.52‑5.41)

5.81
(5.30‑6.35)

6.95
(6.32‑7.59)

7.81
(7.07‑8.53)

8.67
(7.81‑9.48)

9.53
(8.53‑10.4)

10.7
(9.46‑11.7)

11.5
(10.2‑12.7)

60-day 3.29
(3.01‑3.59)

4.22
(3.86‑4.61)

5.51
(5.04‑6.01)

6.44
(5.88‑7.03)

7.66
(6.98‑8.36)

8.57
(7.77‑9.35)

9.47
(8.55‑10.3)

10.4
(9.30‑11.3)

11.5
(10.3‑12.6)

12.3
(10.9‑13.6)

1 Precipitation frequency (PF) estimates in
this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90%
confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater
than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not
checked against probable maximum precipitation (PMP) estimates
and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://www.commerce.gov/
http://www.noaa.gov/
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Appendix II 

Historical Flow and Offsite Flow Summary 
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East Mesa ADMS Excerpts 

 



Assumed SR24 Location 

Proposed Basins 

Proposed Conveyance 

Pecos Channel Alt2 

Pecos Channel Alt3 

0 0.1 0.2 0.4 

Miles 

East Mesa Area Drainage Master Plan Update 
Alternatives 1, 2, & 3: Pecos System, Existing Conditions HEC-1 Modifications 

Project Cork Site



Project: East Mesa Area Dra inage Master Plan Update 

Client : Flood Control District of Maricopa County 

•

En tell us Project Number: 310.057 

CDMC Project Number: FCD2011C017 

Maricopa County Modified Retention Calculations Alternatives 1 and 2 

• 

• 

Original 80% New 100% 

DDMSW DDMSW Retention Retention 

Subbasin ID area q100 voi100111 vo l100 voi10d41 

(sq-mi) (cfs) (ac-ft) (ac-ft) (ac-ft) 

E24A 0.53 1003 49.49 39.59 60.38 

E24B 0.46 979 45.63 36.50 55 .67 

E26A 0.87 1308 82.48 65.98 100.63 

E26B 0.26 511 25.07 20.06 30.59 

E27A 0.54 765 52.49 41.99 64.04 

E28B 0.54 940 52 .51 42.01 64.06 

E29 1 1488 92.4 73.92 112.73 

E30B 0.88 962 83.89 67.11 102.35 

E31 0.81 1144 70.64 56.51 86.18 

E32 0.25 509 21.45 17.16 26.17 

E33B 0.85 1618 83 .53 66.82 101.91 

EMF1A 0.94 2217 99.27 79.42 121.11 

EMF1B 1.04 1777 105.85 84.68 129.14 

EMF2 1.85 1914 179.45 143.56 218.93 

EMF3 1.49 1549 125.17 100.14 152.71 

R19 1.53 2190 136.06 108.85 165.99 

R20 0.5 742 39.99 31.99 48.79 

R23 0.5 866 43.12 34.50 52.61 

R24 0.29 486 24.82 19.86 30.28 

R25 0.28 540 22.59 18.07 27.56 

(1) 100-YR, 2-HR Runoff Volumes from File: FUT EMADMP 20100705P 
121 80% of tota l retention requirement 

New80% 

Retention 

vol100 
(ac-ft) 

48.30 

44.53 

80.50 

24.47 

51.23 

51.25 

90.18 

81.88 

68.94 

20.94 

81.53 

96.89 

103.31 

175.14 

122.17 

132.79 

39.03 

42.09 

24.22 

22.05 

131 Values in th is co lumn used in HEC-1 for future cond it ions retention requirements 

Original Future 

Subbasin Volume 

Undeveloped to be Reta ined121 

(%) (ac-ft) 

100 39.59 

72 26.28 

100 65 .98 

100 20.06 

100 41 .99 

100 42 .01 

100 73.92 

100 67 .11 

100 56.51 

100 17.16 

100 66.82 

100 79.42 

100 84.68 

9 12.92 

59 59.08 

100 108.85 

75 23.99 

90 31.05 

99 19.66 

78.8 14.24 

141Values increased by the ratio of the City of Mesa precip itation depth to t he 100-YR, 2-HR precipitation depth= 2.7/2.219 = 1.22 

New Future 

Volume 

to be Retained121 

(ac-ft) 

48.3 

32 .07 

80.5 

24.47 

51.23 

51.25 

90.18 

81.88 

68.94 

20.94 

81.53 

96.89 

103.31 

15.76 

72.08 

88.97 

29.27 

37.88 

23 .98 

17.37 

P:\300\310\310057 _Ea st_Mesa_ADMP\Gioba i_Data\Hydrology\Aiternatives Evaluation\Final Alte rnatives\Base Models\HEC-l Future with Increased Retention\ALT2\FCOMC_Retention Volumes.xlsx 

Orignal Fut Vol to be 

Subbasin Ex Retention 80% Ex Retent ion retained 

Developed Volume Volume + Ex Retent ion (80%)131 

(%) (ac-ft) (ac-ft) (ac-ft) 

0 39.6 

28 15.46 12.37 38.7 

0 66.0 

0 20.1 

0 42 .0 

0 42 .0 

0 73.9 

0 67 .1 

0 56.5 

0 17.2 

0 66.8 

0 79.4 

0 0.40 0.32 85.0 

91 121.19 96.95 109.9 

41 59 .1 

0 44.00 35 .20 144.1 

25 13.02 10.42 34.4 

10 5.21 4.17 35 .2 

1 19.7 

21.2 14.2 

Attachment 1 

New Fut Vol to be 

retained 

+ Ex Retention (80%)131 

(ac-ft) Notes: 

48.3 

44.4 

80.5 

24.5 

51 .2 

51.3 

90.2 

81.9 

68.9 

20.9 

81.5 

96.9 EM F1A not included in origina l hydrology update model. 

103.6 

112.7 (assumes undeveloped= 20% education, 30% Gl, 5% trans = 9%) 

72.1 (assumes undeveloped= 55% ed u, 75% Gl, 30% trans, 100% CC =59%) 

New Future Vol exludes 33% of R19 which is located on PMGA property. 

124.2 DIVR19 excludes existing ret . 

39.7 

42.1 

24.0 
17.4 
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