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APPENDIX B

Runoff Coefficients, Retention and Drywell
Calculations, VortSentry(R) HS Stormwater

Treatment Detail
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Drainage Design Manual for Maricopa County Hydrology: Rational Method

Table 3.2
RUNOFF COEFFICIENTS FOR MARICOPA COUNTY

Notes:
1. Runoff coefficients for 25-, 50- and 100-Year storm frequencies were derived using adjustment factors of 

1.10, 1.20 and 1.25, respectively, applied to the 2-10 Year values with an upper limit of 0.95.

2. The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards 
specified in the zoning ordinances for Maricopa County.

3. Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street 
and right-of-way, or alleys.

4, Values are based on the NDR terrain class.  Values should be increased for NHS and NMT terrain 
classes by the difference between NHS (or NMT) and the NDR C values, up to a maximum of 0.95. 
Engineering judgement should be used.

5. Maricopa County has adopted specific values of C for each land use and storm frequency in the Drain-
age Policies and Standards for Maricopa County, Arizona (Maricopa County, 2007).  These are the stan-
dard default values.  The engineer/hydrologist may develop a computed composite value of C based on 
actual land uses, but must fully document the computations and assumptions and submit them to Mar-
icopa County for approval.  Many jurisdictions in Maricopa County may have adopted specific C coeffi-
cient values and procedures.  The user should check with the appropriate agency before proceeding.

Land 
Use 

Code

Runoff Coefficients by Storm Frequency1, 2

2-10 Year 25 Year 50 Year 100 Year

Land Use Category min max min max min max min max

VLDR Very Low Density Residential3, 4 0.33 0.42 0.36 0.50 0.40 0.60 0.45 0.65

LDR Low Density Residential3, 4 0.42 0.48 0.46 0.55 0.50 0.64 0.53 0.70

MDR Medium Density Residential3, 4 0.48 0.65 0.53 0.72 0.58 0.78 0.60 0.80

MFR Multiple Family Residential3, 4 0.65 0.75 0.72 0.83 0.78 0.90 0.82 0.94

I1 Industrial 13 0.60 0.70 0.66 0.77 0.72 0.84 0.75 0.88

I2 Industrial 23 0.70 0.80 0.77 0.88 0.84 0.95 0.88 0.95

C1 Commercial 13 0.55 0.65 0.61 0.72 0.66 0.78 0.69 0.81

C2 Commercial 23 0.75 0.85 0.83 0.94 0.90 0.95 0.94 0.95

P Pavement and Rooftops 0.75 0.85 0.83 0.94 0.90 0.95 0.94 0.95

GR Gravel Roadways & Shoulders 0.60 0.70 0.66 0.77 0.72 0.84 0.75 0.88

AG Agricultural 0.10 0.20 0.11 0.22 0.12 0.24 0.13 0.25

LPC Lawns/Parks/Cemeteries 0.10 0.25 0.11 0.28 0.12 0.30 0.13 0.31

DL1 Desert Landscaping 1 0.55 0.85 0.61 0.94 0.66 0.95 0.69 0.95

DL2 Desert Landscaping 2 0.30 0.40 0.33 0.44 0.36 0.48 0.38 0.50

NDR Undeveloped Desert Rangeland 0.30 0.40 0.33 0.44 0.36 0.48 0.38 0.50

NHS Hillslopes, Sonoran Desert 0.40 0.55 0.45 0.60 0.48 0.66 0.50 0.70

NMT Mountain Terrain 0.50 0.70 0.65 0.80 0.70 0.90 0.75 0.90

PRE-DEVELOPMENT
average C value of 0.44 used

POST-DEVELOPMENT
Most of the site will be covered with pavement and
rooftops with the exception of medians/islands found
between parking area and adjacent streets





Retention Volume Soil Infiltration Flowrate Required to Drywell Number Of Number Of
Basin Required to Drain(2) Rate(3) Drain Within 36 hrs (4) Flow Rate(5) Drywells Drywells

ID (ft3) (ft3/hr/ft2) (cfs) (cfs) Required (6) Provided*

RET 19,792 0.00 0.15 0.10 2 1
TOTAL 2 1

Notes:
(1) Bottom area per preliminary grading and drainage plans prepared by CVL Consultants, Inc.
(2) Volume required to drain = Volume provided for retention basins.
(3) Soil infiltration rate at the bottom of a compacted basin is below the minimum requirement of 0.5in/hr per DPSM Std 6.10.12, Hence, no infiltration was assumed.
(4)  Flowrate Required to Drain Basin Within 36 hrs =  (Volume Required to Drain)/(36 x 3600)
(5)  Drywell flow rate assumed to be minimum required per DPSM Std 6.10.13. Field test should be performed to calculate actual dry well flow rate.
(6) (Number Of Dry Well(s) Required)=(Flowrate Required to Drain Basin Within 36 hrs)/(Dry Well Flowrate Capacity)

Note to contractor:
*Initially one drywell will be installed and field tests performed per the DPSM Standard 6.10.12 to check the actual flow rate of drywell.
Drywells will be provided and tested until the percolation requirement is achieved per DPSM Standard 6.10.12.
The amount of drywells needed shall be changed in accordance to the newly calculated flow rate.

SMOKE TREE RESORT
Drywell Calculations

N:\01\0315301\Hydro\PDR\Excel Tables\Peak Flow & Retention.xls 10/3/2019
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