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1.0 INTRODUCTION 
 

The proposed site is located at the southeast corner of McDowell Road and Hayden 
Road within the City of Scottsdale, Arizona. The site is situated within the Northwest 
Quarter of Section 1, Township 1 North, Range 4 East of the Gila and Salt River 
Base and Meridian, Maricopa County, Arizona.   The site is an existing Convenience 
Store with fueling adjacent to a vacant site on the hard corner.  This project is the 
corner lot and has industrial buildings on the south and east and is bounded on the 
north by McDowell and on the west by Hayden.  
 

2.0 OBJECTIVES – PROJECT DEVELOPMENT AND BACKGROUND  
 
The purpose of this report is to verify the site compliance with the drainage 
requirements set forth in the Drainage Design Manual for Maricopa County, Volume II 
“Hydraulics, prepared by the Maricopa County Flood Control District; and the City of 
Scottsdale Design Standards and Procedures Manual dated January 2010.  

 
3.0 EXISTING SITE CONDITIONS 

 
Currently, the site is a developed fuel / car wash buildings with a grade from the 
northwest to southeast at a slope of approximately 0.40%.    Both streets are fully 
developed with half streets constructed.  The west side of the overall site currently 
has near 100% impervious cover with limited retention facilities.   The site flows to the 
southwest corner of the site and outfalls to a small basin at the southwest corner of 
the site.  This basin overtops south along the Hayden Road Right of Way.   This site 
is not within a FEMA floodplain or a City of Scottsdale 50 cfs wash. 
 

4.0 FLOOD PLAIN DESIGNATION 
 
The entire site lies within Zone “X” designated flood zone per the Federal Emergency 
Management Agency’s (FEMA) Flood Insurance Rate Map (FIRM), Map Numbers 
2160F, dated September 30, 2005.  The FEMA designation “Zone X” is described as 
follows: 
  
Zone X is designated as “areas determined to be outside the of 0.2% annual chance 
floodplain”  
 
See Figure 3 for a copy of the FEMA map. 
 

5.0 PROPOSED STORMWATER SITE RETENTION  
 
STORMWATER RETENTION 
 

This project is proposed to retain the 100 year 2 hour event for the onsite flows.   This 
project will be developed in two phases, and each phase is designed to be 
successively independent.   
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Phase I: The Circle K will redevelop the existing site and will partially develop the 
vacant site to the west.  The Circle K will maintain an independent contributing area 
to a single retention system onsite.  This will be retained in a series of 36” HDPE 
pipes and will bleed off to the city storm drain system thru an oil/water separator.   
 
Concurrently with this phase, Circle K will construct an access to the east driveway 
across the future pad parcel.  This work will involve modification of the existing 
retention of the Republic West site.   The future pad and Republic West site will have 
a combined retention system for this phase of work.   Retention area 1 on the 
Republic West site will be partially filled in and replaced with a temporary basin on 
the pad site.  This area will constitute one contributing area will several basins which 
will equalize at the elevation of 19.50.   The basins will be connected by two pipes.   
A bleedoff line from the lowest basin (temporary basin) will be connected to the city 
storm drain.   The contributing area for this part of Phase I will be the entire 
developed Republic West site and the north half (disturbed area) of the future pad 
site. 
 
Phase II:  At the time of development of the future pad site, the temporary basin will 
be replaced with a proposed underground retention system.  The pipes which tie into 
the temporary basin from Phase I will remain in place and will be connected to this 
underground retention system.   The pipe which formerly bled off the temporary basin 
will be re-used and will provide bleedoff of this underground retention system. 
 
The south side of the future pad will have two small surface basins which will retain 
the south half of the future pad site.  These will have bleed pipes to bleed these 
basins into the underground retention (which will bleed off to city storm drain). 
 
The future pad site and the Republic West site are viewed as one drainage area as 
the retention will be shared between both parcels.   Volumes required are based on 
actual areas of the site and the current Maricopa County 100 year 2 hour rainfall 
depths. 
 
Flows within the private accessway (Commerce Drive) along the back of the 
properties do not enter The Circle K site site and these flows will remain unchanged 
for both Phases. 
 
Offsite improvements: limited offsite improvements will be constructed as part of this 
project.   Two driveways on McDowell will be adjusted for the new site.  An existing 
Combo inlet on McDowell will be revised to a grate inlet in the reconstructed 
driveway. 
 

C FACTORS 
 

Each area was calculated for a weighted C factor.   See Appendix 6 for calculations 
of the weighted C factors. 
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ULTIMATE OUTFALLS  
 

This project ultimate outfall will remain at the southwest corner of the site.   The finish 
floor is in excess of 2’ above this elevation.   This outfall is unchanged from historical. 

 
DISPOSAL  
 

The onsite retention will dispose using positive drainage from the shallow 
underground retention system to a connection to the city storm drain inlet on 
McDowell Road. 
 

404  AND CONSTRUCTION STORMWATER  
 

This project is not located in a 404 wash.   Project exceeds 1 acre and will have a 
Stormwater Management Plan prepared and an NOI filed with ADEQ upon start of 
construction. 

 
6.0 SUMMARY 

 
• This project is the redevelopment of an existing carwash / fuel site  
 
• The site does not accept any flows from the offsite streets.  Both streets are fully 

developed.  This project will contain two separate drainage areas, one for the 
Circle K and one for the future pad / Republic West site.  The future site will adjust 
existing shared basins on this site and will provide temporary 100 year 2 hour 
retention.  

 
• The Project Site is located within FEMA designated flood zone “X”.   
 
• Site currently has limited retention and outfalls to the Hayden Rd Right of Way at 

the southwest corner of this site. 
 
• Circle K site will provide retention in shallow underground retention. 
 

7.0 REFERENCES 
 

1. Maricopa County Flood Control District. Drainage Design Manual for Maricopa 
County, Volume II “Hydraulics”, January 1996. 

 
2. Federal Emergency Management Agency, Flood Insurance Rate Map, Maricopa 

County, Arizona and Incorporated Areas, Map Number 04013C2160F, Sept 30, 
2005. 

 
3. City of Scottsdale, Design Standards and Procedures Manual Chapter 4, January 

2010. 
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1 31 4 01 0 7
8 30 0  E MCDOW ELL  RD

1 3 11 0 12 0
7 9 29  E PALM LN

1 31 1 01 2 47 90 7  E PALM LN13 1 10 12 878 2 9 E PALM LN

13 1 11 0 38
79 0 2 E LOMA LAND DR1 31 1 10 41

7 83 8  E LOMA LAND DR1 31 1 10 4 67 81 4  E LOMA LAND DR

1 31 1 11 1 8
7 90 7  E BELLEVIEW  ST

1 3 11 11 3 2
7 8 10  E BELLEVIEW  ST

13 1 11 1 4478 4 7 E CULVER ST

1 31 1 11 5 8
7 94 4  E CULVER ST

13 1 11 16 5
79 0 8 E CULVER ST1 31 1 11 6 97 84 0  E CULVER ST13 1 11 1 70

78 3 4 E CULVER ST

1 31 1 11 8 3
7 83 1  E W ILLETTA ST

1 31 1 11 84
7 83 5  E W IL LETTA ST

1 31 1 12 03
7 91 2  E W IL LETTA ST1 3 11 1 20 67 8 52  E W ILLETTA ST

1 31 1 12 1 9
7 81 5  E LOMA LAND DR

13 1 11 22 2
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7 84 5 E LOMA LAND DR

13 1 11 2 41C
78 4 1 E MCDOW EL L  RD
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80 34  E GRANADA RD

1 31 0 40 2 8
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1 31 04 0 381 84 6 N 8 0TH PL
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8 1 40  E ELM DR

1 3 10 4 12 0
8 1 45  E GRANADA RD

1 3 12 2 00 4C7 8 20  E MCDOW EL L RD

1 3 13 7 02 18 1 29  E PALM LN13 1 37 15 4
80 0 7 E PALM LN

1 31 2 23 57
7 87 4  E GRANADA RD

13 12 2 35 979 08  E GRANADA RD

1 31 2 23 7 8
7 94 9  E CORONADO RD

1 3 12 2 38 0
7 9 37  E CORONADO RD

13 1 22 38 579 0 7 E CORONADO RD
13 1 22 3 89

78 6 7 E CORONADO RD1 31 22 3 91
7 85 3 E CORONADO RD1 3 12 23 9 8

7 8 13  E CORONADO RD

1 31 3 91 55
8 23 2  E PALM LN

13 1 40 0 07
83 3 5 E HUBBEL  ST

1 31 40 0 20
8 20 1 E PALM LN

13 1 40 0 30
83 1 9 E PALM LN

13 1 40 0 41
83 5 2 E GRANADA RD

1 31 4 00 61
8 21 5  E GRANADA RD

1 31 4 00 70
8 21 7  E PINE DR

1 31 40 0 918 24 9 E ELM DR

1 3 10 9 00 7D1 4 05  N HAYDEN RD

1 3 12 2 42 0
7 9 13  E GRANADA RD

1 3 12 2 42 5
7 9 43  E GRANADA RD

1 3 12 2 43 3
7 9 14  E CORONADO RD1 3 12 2 44 07 8 44  E CORONADO RD

1 3 14 0 10 61 7 00  N GRANITE REEF RD

1 3 11 10 3 2
7 9 34  E LOMA LAND DR

13 1 04 0 18
80 2 3 E GRANADA RD

13 1 04 04 8
80 1 8 E ELM DR

1 31 1 10 3 67 91 2  E LOMA LAND DR13 1 11 0 37
79 0 8 E LOMA LAND DR1 31 1 10 4 2

7 83 4  E LOMA LAND DR

1 3 10 4 11 1A
8 1 46  E ELM DR

1 31 1 12 09
7 83 6  E W IL LETTA ST

1 3 11 1 19 0
7 9 11  E W ILLETTA ST

13 1 37 01 881 1 3 E PALM LN

1 3 14 0 07 38 2 39  E GRANADA RD

1 31 04 0 25

13 1 04 0 3380 3 7 E CORONADO RD

13 1 11 1 5579 3 3 E CULVER ST

13 1 11 14 2
78 3 9 E CULVER ST

13 1 40 1 02
83 5 3 E GRANADA RD

1 31 1 11 3 0
7 82 0  E BELLEVIEW  ST

1 31 0 40 31
8 02 7  E CORONADO RD

1 31 1 11 107 81 5  E BEL LEVIEW  ST

1 31 3 91 208 24 9  E HUBBEL  ST

13 1 22 4 47

1 31 2 23 62
7 92 6  E GRANADA RD1 31 2 23 527 84 4  E GRANADA RD

1 31 1 01 3 07 81 7  E PALM LN 13 1 10 1 2978 2 3 E PALM LN 13 1 10 12 778 3 5 E PALM LN

1 3 12 2 41 4
7 8 37  E GRANADA RD 1 3 12 24 1 8

7 9 01  E GRANADA RD

1 31 2 23 7 4
1 83 1  N 7 9TH PL
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7 89 6  E CORONADO RD13 1 22 43 878 5 6 E CORONADO RD 13 1 22 4 29
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7 82 6  E BELLEVIEW  ST

13 1 37 0 2281 3 5 E PALM LN

1 31 3 91 5 8
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1 31 0 41 1 7
8 13 4  E PINE DR
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82 02  E ELM DR

1 31 1 11 877 85 1  E W IL LETTA ST

1 31 37 0 26
8 15 9 E PALM LN1 3 13 7 02 38 1 41  E PALM LN

1 3 14 0 04 7
8 3 16  E GRANADA RD
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17 1 2 N 8 1ST ST
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7 93 5  E PALM LN

1 31 2 23 4 97 82 6  E GRANADA RD13 1 22 3 4678 0 8 E GRANADA RD 13 1 22 3 55
78 6 2 E GRANADA RD

1 31 1 01 327 80 7  E PALM LN

13 1 22 41 7
78 5 5 E GRANADA RD

1 31 22 3 82
7 92 5 E CORONADO RD1 31 2 23 9 6

7 82 5  E CORONADO RD

13 1 40 03 183 2 3 E PALM LN

13 1 04 0 87F

1 31 0 40 23
8 01 4  E CORONADO RD1 31 0 40 24

1 31 4 00 7 4
8 26 0  E ELM DR

13 1 40 0 3583 4 5 E PALM LN

13 1 11 24 378 2 5 E MCDOW EL L RD

13 1 04 03 5
80 4 9 E CORONADO RD

1 31 0 40 04
8 01 8  E GRANADA RD

13 1 40 07 9
82 2 8 E ELM DR

13 1 04 08 818 1 7 N 80TH PL

13 1 09 00 2F81 0 1 E MCDOW EL L  RD

13 11 1 04 5
78 20  E LOMA LAND DR

13 1 11 1 9779 4 4 E W IL LETTA ST

1 31 0 40 0 1 1 3 10 4 01 08 1 14  E GRANADA RD

1 3 10 4 05 08 0 08  E ELM DR

13 1 04 0 6680 4 0 E MCDOW EL L  RD

13 1 04 0 87 J80 1 0 E MCDOW EL L  RD

13 1 11 19 9
79 3 2 E W IL LETTA ST

1 31 1 12 10
7 83 2  E W IL LETTA ST13 1 11 21 378 1 8 E W IL LETTA ST

1 31 4 00 76
8 24 8  E ELM DR

13 1 40 09 4
83 1 1 E GRANADA RD

1 31 11 1 89
7 90 7 E W IL LETTA ST

1 3 11 1 16 0
7 9 34  E CULVER ST

13 1 39 1 43
83 3 2 E HUBBEL  ST

13 14 0 07 782 42  E ELM DR

1 3 14 0 09 5
8 3 17  E GRANADA RD

1 31 3 71 4 88 10 7  E PALM LN13 1 37 15 1
80 2 5 E PALM LN

1 31 40 0 01
8 30 1 E HUBBEL L  ST

1 3 10 4 11 98 1 39  E GRANADA RD

1 31 0 41 0 7
8 12 7  E ELM DR

1 3 14 01 0 5Q

13 14 0 01 3
83 40  E PALM LN

13 1 04 0 6281 2 3 E ELM DR

1 31 1 12 4 27 82 5  E MCDOW ELL  RD

1 3 11 1 14 9
1 2 11  N 79TH PL

1 31 11 2 07
7 84 6 E W IL LETTA ST

1 31 1 11 9 6
7 94 3  E W ILLETTA ST

1 3 11 1 17 9
7 8 09  E W IL LETTA ST

1 3 11 1 15 9
7 9 38  E CULVER ST

13 11 1 15 779 43  E CULVER ST

13 1 11 1 39
78 2 3 E CULVER ST

1 31 0 40 1 7
8 01 7  E GRANADA RD

13 1 04 11 8
81 3 3 E GRANADA RD

1 31 1 12 3 6D
7 84 7  E MCDOW ELL  RD

13 1 40 1 05E
82 0 2 E MCDOW EL L  RD

13 1 11 2 30
79 1 7 E LOMA LAND DR13 1 11 22 1

78 2 5 E LOMA LAND DR
1 31 1 12 2 0

7 81 9  E LOMA LAND DR

1 31 1 01 2 37 91 3  E PALM LN

1 3 12 2 36 57 9 44  E GRANADA RD

13 1 22 4 37
78 6 2 E CORONADO RD

13 1 22 3 75
18 1 9 N 7 9TH PL

1 31 2 24 11
7 81 9  E GRANADA RD

1 31 2 23 77
7 95 5  E CORONADO RD

1 31 0 41 0 2
1 84 5  N 8 0TH PL

1 31 0 90 0 2K
1 37 5  N HAYDEN RD

1 31 1 11 1 7
7 90 1  E BELLEVIEW  ST

1 31 0 41 06
1 62 5  N 8 1ST ST

1 3 10 4 10 31 8 39  N 80TH PL1 31 0 40 4 0
1 83 6  N 8 0TH PL

13 1 04 03 2
80 3 3 E CORONADO RD

1 31 4 00 3 38 33 5  E PALM LN 1 31 4 00 3 48 33 9  E PALM LN

1 3 10 9 00 2H1 4 65  N HAYDEN RD

1 31 1 10 3 0
7 94 4  E LOMA LAND DR

13 1 40 05 5
82 1 6 E GRANADA RD

13 1 40 0 9783 2 5 E GRANADA RD

1 3 10 4 08 7H

13 1 11 2 3913 1 0 N HAYDEN RD

1 31 1 12 3 1
7 92 1  E LOMA LAND DR

13 1 04 12 3
81 3 4 E GRANADA RD

1 3 14 0 08 1
8 2 14  E ELM DR

1 3 10 4 05 2A

13 1 11 20 0
79 2 8 E W IL LETTA ST

1 31 0 40 901 82 9  N 8 0TH PL

13 11 1 03 978 48  E LOMA LAND DR

13 1 04 05 9
81 1 1 E ELM DR

1 31 1 11 6 4
7 91 2  E CULVER ST

1 31 3 91 2 18 25 5  E HUBBEL ST

1 3 14 00 6 38 2 18  E PINE DR

1 31 4 00 0 28 30 7  E HUBBEL ST

13 1 11 1 31
78 1 6 E BEL LEVIEW  ST

1 3 13 7 14 9
8 1 01  E PALM LN

1 31 4 00 29
8 31 3  E PALM LN

1 3 10 4 11 3A
8 1 34  E ELM DR

1 31 1 12 4 1B7 84 1  E MCDOW ELL  RD

1 3 11 1 24 4
7 8 11  E MCDOW EL L RD

1 31 1 10 44
7 82 4  E LOMA LAND DR

1 31 4 00 23
8 22 5  E PALM LN

1 3 11 1 20 57 9 02  E W IL LETTA ST13 11 1 21 1
78 26  E W IL LETTA ST

13 1 11 1 5312 3 1 N 7 9TH PL

1 31 1 11 257 84 6  E BEL LEVIEW  ST

1 31 0 40 308 02 1  E CORONADO RD

13 1 11 1 15
78 3 9 E BEL LEVIEW  ST1 3 11 1 11 17 8 19  E BELLEVIEW  ST13 11 1 10 978 09  E BEL LEVIEW  ST

13 10 4 06 5
80 40  E MCDOW EL L RD

1 31 1 12 3 6E
7 85 1  E MCDOW ELL  RD

13 1 11 2 41D
78 4 5 E MCDOW EL L  RD

13 1 04 0 55
80 1 7 E ELM DR

1 31 1 01 217 92 3  E PALM LN

1 31 2 24 2 3
7 93 1  E GRANADA RD

13 11 0 11 8
20 01  N 79TH PL

1 31 2 24 3 1
7 92 6  E CORONADO RD

1 3 12 2 00 4F
7 9 50  E MCDOW EL L RD

13 1 04 1 2181 4 6 E GRANADA RD

1 3 14 0 01 5
8 3 28  E PALM LN 13 1 40 0 14

83 3 4 E PALM LN

13 10 4 10 1
18 51  N 80TH PL

13 1 04 0 61
81 2 1 E ELM DR

1 3 11 1 03 1
7 9 38  E LOMA LAND DR

1 31 40 0 62
8 22 5 E GRANADA RD

1 31 40 0 27
8 30 1 E PALM LN

1 31 4 00 9 6
8 32 1  E GRANADA RD

13 1 04 0 98
81 1 6 E ELM DR

1 31 0 40 4 98 01 2  E ELM DR

13 1 04 0 12
81 2 4 E GRANADA RD

1 31 04 0 368 05 1 E CORONADO RD

1 3 14 00 2 5
8 2 35  E PALM LN

1 31 0 40 3 78 11 7  E GRANADA RD

13 1 40 0 66A
82 0 1 E PINE DR

1 3 11 1 19 1
7 9 17  E W ILLETTA ST

1 31 1 11 8 5
7 84 1  E W ILLETTA ST

1 31 0 40 6 0
8 11 7  E ELM DR

1 31 1 11 6 3
7 91 8  E CULVER ST

1 3 11 1 17 3
7 8 20  E CULVER ST

1 31 11 1 75
7 80 8 E CULVER ST

1 31 1 11 4 6
7 90 7  E CULVER ST

1 31 0 40 16
8 01 3  E GRANADA RD

1 31 4 00 0 38 31 3  E HUBBEL ST

13 1 11 13 7
78 1 3 E CULVER ST

13 1 37 0 24
81 4 7 E PALM LN

13 1 04 1 15
81 4 6 E PINE DR

1 3 11 12 3 7C1 5 16  N HAYDEN RD

1 31 0 40 0 5
8 02 4  E GRANADA RD

1 31 0 40 478 02 2  E ELM DR

13 1 40 0 24
82 3 1 E PALM LN

1 31 4 00 5 4
8 22 0  E GRANADA RD

1 3 11 1 15 01 2 15  N 79TH PL

13 1 40 0 16
83 2 2 E PALM LN

1 31 1 11 9 5
7 93 7  E W ILLETTA ST

1 3 11 1 17 1
7 8 28  E CULVER ST

1 3 10 4 04 1
1 8 30  N 80TH PL

13 1 11 1 54
79 2 7 E CULVER ST

1 31 4 00 43C
8 33 8  E GRANADA RD

13 1 11 12 2
79 1 2 E BEL LEVIEW  ST

1 3 11 1 12 4
7 9 02  E BEL LEVIEW  ST

1 31 0 40 2 9
8 01 5  E CORONADO RD

1 31 0 40 4 4
1 81 2  N 8 0TH PL

13 11 1 22 8
79 07  E LOMA LAND DR13 1 11 2 24

78 4 1 E LOMA LAND DR1 31 1 12 187 80 9  E LOMA LAND DR
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Figure 1-VICINITY MAP 
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Figure 2-AERIAL MAP 
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Figure 3-FEMA MAP 
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Figure 4-DRAINAGE MAPS 
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Figure 5-Retention Calculations 



Retention Summary

2.1 INCHES Dia Pipe 36 hrs
100 Year 2 hr depth 0.175 3 Feet Dia 2160 mins

7.07 CF per LF
Overage required 0%

AREA NAME SF AREA LF UG reten
C 

FACTOR DEPTH
OVERAGE 

REQD VOL REQUIRED VOL PROVIDED excess

 
U
G Comments 36 hr bleed

stay time
Circle K Site 68,358         0.84 0.175 100% 10,034                     mins volume

1,530           10,815                 UG 36" pipes 37.45           gpm 45 1,685         
10,034                     10,815                 781             

Rep West and Pad Site 79,689         0.74 0.175 100% 10,342                     Vol required at Ph I const plus exsting Rep West site
(Phase I - temp basin) 1,925                   Onsite Basin 1nw

128                      Onsite Basin 1ne
2,164                   Onsite Basin 1s

97                        Parking Basin 3
200                      Parking Basin 2

7,288                   Temp Basin on Pad site

10,342                     11,802                 1,460          

Rep West and Pad Site
(Phase II - buildout of pad site)
North area 79,459         0.80 0.175 100% 11,105                     Vol required from Buildout - Pad North side  plus Rep West

956              6,758                   UG 36" pipes on Pad Site
1,925                   Onsite Basin 1nw

128                      Onsite Basin 1ne
2,164                   Onsite Basin 1s

97                        Parking Basin 3
200                      Parking Basin 2

11,105                     11,272                 167             

Southwest area 4,351           608                          Vol required from Buildout - Pad South side
1,069                   Onsite Pad Basin 1

0                          Onsite Pad Basin 2

608                          1,069                   461             

12/21/2010 at 10:03 AM Drainage area Final 5.xls
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Figure 6-C Factor Calculations and 100 Year 2 hour rainfall depths 
 
 
 



Area Descriptions Area (SF) C Factor C x A Comments
  
Phase I project Pad and Republic West Site
Landscape 33,216         0.45 14947

Impervious 46,473         0.95 44149
Existing Republic West Hardsdape plus 
Access drive on Pad site

Weighted C factor
TOTALS 79,689         0.74 59097

Phase I Circle K
Landscape 15,208         0.45 6844

Impervious 53,150         0.95 50493
Existing Republic West Hardsdape built out 
Pad site

Weighted C factor
TOTALS 68,358         0.84 57336

Phase II project Pad and Republic West Site
Landscape 25,379         0.45 11421

Impervious 58,431         0.95 55509
Existing Republic West Hardsdape built out 
Pad site

Weighted C factor
TOTALS 83,810         0.80 66930

Weight C Factor Calculations
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