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I. INTRODUCTION  

The Alameda Self-Storage facility was developed in 2006 with an interim drainage solution 

consisting of a private on-site stormwater retention facility along the west property line. The holding 

of developed storm waters was required due to limited downstream capacity in the rural type public 

roadways adjacent to the site and the absence of a storm drain extension from the public system(s) to 

the west.  

 

The purpose of this report is to support the conversion of the existing on-site retention pond to an on-

site detention pond based on the recently constructed public storm drain system in Alameda Blvd.  

 

II. EXISTING CONDITIONS 

The approved Grading and Drainage Plan (C18/D64A –attached for information) for the Alameda 

Self Storage facility (Property) prepared by this office (I&A Project Number 1418 dated May 2005) 

consisted of full build plan and an interim condition plan which required on-site retention ponding 

until proposed off-site public storm drain infrastructure was available to the site. Relevant pages from 

the 2005 Supplemental Information packet are included in Appendix A. 

 

III.  PROPOSED CONDITIONS 

 
Per Page 2 of the 2005 supplemental information packet (see Appendix A): 

 

“Once the Oakland Avenue and Alameda Blvd. storm drain systems are installed and 

functioning, the interim pond will no longer be required. The final site discharge will 

follow the Master Plan division of the property into a North basin which will drain to the 

Oakland storm sewer system and a South basin which will drain to the Alameda storm 

sewer system. At that time, the owner may construct the western two storage buildings. 

 

If the interim pond is removed and the final two storage buildings are constructed, the 

owner will provide on-site detention pond areas sized to discharge the Master Plan 

approved flowrates: 

 

North Basin: Per the calculations, the North Basin will generate 8.4 cfs. Per the Master 

Plan, the allowable discharge rate, bas3ed on a land treatment ration of A:0 B:16 C:34 

D:50 will generate 7.0 cfs (see Exhibit J). Using an inflow/outflow Hydrograph, the north 

parking lot detention pond will be required to store 1263 cf (see Exhibit K). 

 

South Basin: Per the calculations, the South Basin will generate 7.3 cfs. Per the Master 

Plan, the allowable discharge rate, based on a land treatment ration of A:0 B:16 C:34 

D:50 will generate 6.0 cfs (see Exhibit L).Using an inflow/outflow Hydrograph, the South 

detention pond will be required to store 1091 cf (see Exhibit M). 





 

The portion of the Alameda public storm drain adjacent to the Property was recently completed. This 

will allow the Property to repurpose the area previously used for retention ponding. 

 
BASIN NO. INT DESCRIPTION

Area of basin flows = 125276  SF = 2.9 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.36 in. B = 0%

Sub-basin Volume of Runoff (see formula above) C = 0%

V360 = 24638 CF D = 100%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 14.4 cfs 3549 CF

100% TREATMENT 'D'

 
 

 

Extend 18” private storm drain to the provided storm drain 

stub. The retention pond will be converted to a detention 

pond.  

 

Based on calculations, the total area inside the perimeter 

walls of the self-storage facility is 2.9 acres. The 100-year 6-

hour discharge rate (based on 100% Treatment ‘D’) = 14.4 

cfs. 

 

The allowable discharge to the public storm drain in 

Alameda is = 6.0 cfs. An 18” diameter outlet pipe with a 13” 

diameter orifice (invert of 5273.5) and a water surface 

elevation of 5275.5 has the capacity (orifice control) to 

discharge 5.36 cfs < 6.0 cfs allowed. 

 

14.4 cfs – 5.36 cfs = 9.04 cfs to be detained. Per the inflow / 

outflow Hydrograph provided, the required detention 

volume will be 16,202 cf. 

 

The hatched area shown at left represents the existing pond 

area required. Per the volume analysis below, in the existing 

condition, the available volume at elevation 5275.50 = 

16,653. The proposed building will be constructed with a FF 

elevation of 5277 (1.5’ above the high water surface 

elevation).  

 

 



  

[Type here] 

 

 
CALCULATIONS:   0  :  0

Base time, tB, for a small watershed hydrograph is,

tB = (2.107 * E * A / QP) - (0.25 * AD / A)

Where E = 2.36 inches

A = 2.88 acres

AD = 2.88 acres

QP = 14.4 cfs

tB = 0.74 hours

tP  = (0.7 * tC) + ((1.6 - (AD / A)) / 12)

Where tC = 0.20 hours

tP = 0.19 hours

0.19 hours 0.25 hours

Qin = 14.44 cfs

Volume to Store in pond =

16202 cf

Qout = 5.35 cfs

0.74 hours

HYDROGRAPH FOR SMALL WATERSHED

DPM SECTION 22-2  *  PAGE A-13/14

E is the excess precipitation in inches (from DPM TABLE A -8), QP is the peak 

flow, AD is the area (acres) of treatment D, and AT is the total area in acres. Using 

the time of concentration, tC (hours), the time to peak in hours is:

Continue the peak for 0.25 * AD / AT hours. When AD is zero, the hydrograph will be 

triangular. When AD is not zero, the hyrograph will be trapezoidal. see the graph below:
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ORIFICE EQUATION - 13" ORIFICE IN POND WALL TO STORM DRAIN

The Orifice Equation is used to calculate the Flow at the opening of a Channel

Q = C*A * (2*g*h) ^ 0.5

Where Q = 5.36 cfs

C = 0.6 (indicating that the opening will function at 60% capacity)

A = 0.92 sq.ft.

g = 32.2 ft/sec^2

h = 1.46 ft depth of flow at opening from the center of culvert

=
18" outlet pipe
13" diameter hole cut orifice plate over outlet pipe
Invert of orifice opening = 73.5

Water Surface at emergency overflow = 75.5
Center of orifice = 74.04

At a head of 1.46' (75.5 - 74.04) a 13" dia. opening into the propose 15" RCP will pass 5.36 cfs. < 6 cfs
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