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 San Diego, California 
 
 City of San Diego PTS NO. 696586 
 
  DRAINAGE STUDY 
  HYDROLOGIC & HYDRAULIC CALCULATIONS 
 
HYDROLOGIC ASSESSMENT 
 
The following hydrologic assessment pertains to 5386 Calumet Avenue in San Diego, California.  
The following calculations illustrate the existing and post-project drainage conditions.  As 
indicated on Figure 1, the existing drainage conditions have resulted in a watershed area of 3,542 
square feet (Basin 2) discharging over the top of the bluff, as it has done for the last 60+ years.  
The post-project drainage conditions have significantly reduced the Basin 2 (now Basin 3) 
watershed down to an area of 917 square feet, or approximately 26 percent of the existing 
watershed area discharging over the top of the bluff.  As shown on Figure 2, Basin 3 will be 
vegetated with native coastal plantings approved by both the City of San Diego and the California 
Coastal Commission, with no permanent irrigation.  To reduce the watershed area contributing to 
discharge over the top of the bluff, Basins 2A and 2B have been increased to reduce the existing 
discharge over the top of the bluff. 
 
Specific to the bluff-top discharge, and as indicated on Figure 3, Basin 3 in its entirety comprises 
the upper sloping part of the coastal bluff, with no possibility to capture and redirect this discharge 
to Calumet Avenue absent grading modifications on the top of the bluff; something that would not 
be allowed by the City or the Coastal Commission. 
 
EXISTING CONDITIONS 
 
The existing site consists of a single-family residential structure situated on a single parcel (see 
Figure 1).  The site is located at Latitude 32 degrees 48.605 minutes North and Longitude 117 
degrees 16.156 minutes West. 
 
The as-graded lot was constructed with two drainage basins.  Basin 1 has an approximate 
drainage area of 3,258 square feet and drains to the street down the driveway and front yard 
landscaping.  Basin 2 has an approximate drainage of 3,542 square feet, all of which previously 
drained over the top-of-bluff.  This condition has existed legally for the life of the development; a 
span of approximately 60 years.  The direction of current runoff is depicted on Figure 1. 
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PROPOSED CONDITIONS 
 
In addition to the installation of an erodible concrete cap over a debris-filled coastal notch, the 
proposed project includes the removal of backyard top-of-bluff improvements and reconstructing 
them more than 5 feet from the top-of-bluff. 
 
To preclude drainage from running over the top of the bluff, a rear yard area channel drain is 
proposed along the western edge of Basins 2A and 2B, which will redirect drainage from this area 
into two new sump vaults, both located 40 feet back from the top of the bluff, one located in each 
side yard, both with redundant 80 gpm pumps discharging through 3-inch PVC pipes through the 
curb onto Calumet Avenue.  As shown on Figures 2 and 3, the rear yard wall is proposed to 
generally be constructed at least 5 feet back from the top of the coastal bluff, which is a 
requirement of both the City and Coastal Commission.  Moreover, as shown on Figure 3, the 
entire area of the proposed Basin 3 is comprised of the upper sloping portion of the coastal bluff, 
and thus no different than any of the other drainage on the existing sloping coastal bluff. 
 
SITE HYDROLOGIC CONDITIONS 
 
Rainfall 
 
Based on the County of San Diego Hydrology Manual (2003) Rainfall Isopluvial Maps (attached) 
for the 100-year 6- and 24-hour events, the 6-hour rainfall (P6) is estimated to be 2 inches and 
the 24-hour rainfall (P24) is estimated to be 4 inches.  The ratio of P6 to P24 is 50 percent.  As 
such, the adjusted P6 used for design is taken to be 2 inches. 
 
Time of Concentration and Corresponding Rainfall Intensity 
 
The time of concentration for the three basins draining to the street is 5 minutes. 
 
For a P6 of 2 inches per hour, the corresponding rainfall intensity is 5.27 inches per hour. 
 
Basin Characteristics 
 
The existing site has two drainage basins. The proposed site will divide Basin 2 into three 
individual basins (Basins 2A, 2B, and 3), with Basins 2A and 2B draining to the street instead of 
over the bluff. Basin 1 will remain unchanged, and continue to drain to the street. The underlying 
soil hydrologic group is undetermined.  As such, we selected Group D (see County of San Diego 
Soil Hydrologic Groups figure included with the attached calculations). 
 
Basin 1 comprises 3,258 square feet of the 6,800 square feet of the estimated surface area of the 
site.  Approximately 67 percent of the basin area is considered impermeable.  The estimated 
runoff coefficient is 0.72 (see Table 3-1 of the San Diego County Hydrology Manual, included with 
the attached calculations). 
 
Basins 2A and 2B are 100 percent and 79 percent, respectively, impervious, and total 2,625 
square feet.  The estimated runoff coefficient for Basin 2A is 0.9 and for Basin 2B is 0.78. 
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Estimated Peak Discharge 
 
Using the Rational Method, we estimate that the peak discharge for Basin 1 is 0.284 cfs 
discharging down the driveway and through the landscaped areas.  The peak discharge for Basin 
2A is 0.165 cfs with V = 3.5 fps.  The peak discharge for Basin 2B is 0.105 cfs with V = 3.5 fps. 
 
DRAIN PIPES FOR DISCHARGE TO THE STREET 
 
The discharge velocities for both Basins 2A and 2B are the same since these are intermittently 
discharging from 80 gpm pumps.  Three-inch PVC pipes, one each near both property lines, are 
currently proposed to discharge through the face of the concrete curb onto Calumet Avenue.  As 
indicated in the attached calculations, these pipes are adequate to convey existing discharge from 
Basins 2A and 2B, with intermittent discharges at 3.6 fps that will accommodate the 100-year 
design storm. 
 
WATER QUALITY - APPLICABILITY OF REQUIREMENT’S OF THE FEDERAL CLEAN 
WATER ACT (CWA) SECTIONS 401 & 404 
 
As we understand, Sections 401 and 404 of the CWA are intended to protect the waters of the 
United States from discharges of pollutants.  As we understand, Section 402 of the CWA requires 
that any person applying for a federal permit or license that might result in discharge of pollutants 
into the waters of the United States must obtain a state water quality certification indicating that 
the activity complies with all applicable water quality standards, limitations, and restrictions.  CWA 
Section 404 permits and authorizations are one of those permits or licenses that are subject to 
Section 401 of the CWA.  We understand that Section 404 of the CWA establishes a program to 
regulate the discharge of dredged or fill material into the waters of the United States, including 
wetlands. 
 
The project at 5386 Calumet Avenue does discharge storm runoff from the site.  However, there 
shall be no increase in discharge after the proposed project is complete.  In fact, most of the runoff 
that currently flows over the coastal bluff will be captured and conveyed to the curb on Calumet 
Avenue where it will enter a storm drain located just north of the property.  Only rain that falls onto 
the natural bluff surface will drain down to the beach below. 
 
We do not believe that any potentially polluted runoff will discharge into a water of the United 
States. As such, the project is not subject to Section 401 of the CWA.  In addition, the project 
proposes no fill or dredging of material within waters of the United States. 
 
The project is subject to storm water requirements of the City of San Diego, and Form DS-560 
has been completed and a Water Pollution Control Plan has been prepared.  As such, we believe 
that this project is in compliance with City of San Diego storm water requirements. 
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Series 

1-877-903-7246 www.trenchdrainsupply.com 

CPZ886 Complete  Kit 
CPZ886 
Cut Sheet 

Zurn Z886 Series 

6” Wide Reveal Zurn Z886 HDPE Trench Drain Kit  

Newmark Corporation T/A Trench Drain Supply -  5621 Raby Rd. - Norfolk, Virginia 23502   -  Phone 877-903-7246  -   Fax 757-299-8059  -  All Rights Reserved. 

New Zurn Z886 HDPE Trench Drain Complete Kit 
6 Inch Wide -  A  Class Galvanized Grate Standard. 

 
Complete system - Each Kit Includes: 

 Specified Number of  80” Sections of Z886 Channel. 
 Specified Number of  40” A Class  Galvanized Slotted Grates Standard. 
 2  Solid End Caps -  1 Outlet End Cap.—1 Bottom Outlet 
 Galvanized Lock Hardware for the Grates.  

Z886 Features and Benefits: 

 80” Modular Channels with 20” and 40” Grates. 
 .75% Built-In Slope. Handles Greater Flows, Uniform Slope. 
 Radiused Bottom. Better Flow Rate, Less Debris Build-Up. 
 Smooth High Density Polyethylene Structural Composite Interior.  
 0% Water Absorption. Durable and Lightweight. 
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Number Series 

Manufacturer 

1-877-903-7246 www.trenchdrainsupply.com 

Z886 HDPE Channel  
CPZ886 

HDPE Channel 

Newmark Corporation T/A Trench Drain Supply -  5621 Raby Rd - Norfolk, Virginia 23502   -  Phone 877-903-7246  -   Fax 757-299-8059  -  All Rights Reserved. 

DISCLAIMER -  The customer and the customer’s architects, engineers, consultants, and other professionals are completely responsible for the selection 
installation and maintenance of any product purchased from Trench Drain Supply and/or its manufacturers. TRENCH DRAIN SUPPLY MAKES NO 
WARRANTY, EXPRESS OR IMPLIED, AS TO THE SUITABILITY, DESIGN, MERCHANTIBILITY, OR FITNESS OF THE PRODUCT FOR 
CUSTOMERS APPLICATION. The drawing and information provided remain the property and copyright of the manufacturer listed. The manufacturer reserves 
the right to modify specification without notice. 

Z886 Series 
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Number Series 

Manufacturer 

1-877-903-7246 www.trenchdrainsupply.com 

Z886 E1 Solid End Cap  
CPZ886 

HDPE Endcaps 

Newmark Corporation T/A Trench Drain Supply -  5621 Raby Rd - Norfolk, Virginia 23502   -  Phone 877-903-7246  -   Fax 757-299-8059  -  All Rights Reserved. 

DISCLAIMER -  The customer and the customer’s architects, engineers, consultants, and other professionals are completely responsible for the selection 
installation and maintenance of any product purchased from Trench Drain Supply and/or its manufacturers. TRENCH DRAIN SUPPLY MAKES NO 
WARRANTY, EXPRESS OR IMPLIED, AS TO THE SUITABILITY, DESIGN, MERCHANTIBILITY, OR FITNESS OF THE PRODUCT FOR 
CUSTOMERS APPLICATION. The drawing and information provided remain the property and copyright of the manufacturer listed. The manufacturer reserves 
the right to modify specification without notice. 

Z886 Series 

Page 15 of 18



Number Series 

Manufacturer 

1-877-903-7246 www.trenchdrainsupply.com 

Z886 E4 4” Outlet End Cap  
CPZ886 

HDPE Endcaps 

Newmark Corporation T/A Trench Drain Supply -  5621 Raby Rd - Norfolk, Virginia 23502   -  Phone 877-903-7246  -   Fax 757-299-8059  -  All Rights Reserved. 

DISCLAIMER -  The customer and the customer’s architects, engineers, consultants, and other professionals are completely responsible for the selection 
installation and maintenance of any product purchased from Trench Drain Supply and/or its manufacturers. TRENCH DRAIN SUPPLY MAKES NO 
WARRANTY, EXPRESS OR IMPLIED, AS TO THE SUITABILITY, DESIGN, MERCHANTIBILITY, OR FITNESS OF THE PRODUCT FOR 
CUSTOMERS APPLICATION. The drawing and information provided remain the property and copyright of the manufacturer listed. The manufacturer reserves 
the right to modify specification without notice. 

Z886 Series 
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Number Series 

Manufacturer 

Specification 

1-877-903-7246 www.trenchdrainsupply.com 

94001 
Z886-HPP 

 A  Class High Density Polyethylene Grate 

Newmark Corporation T/A Trench Drain Supply -  5621 Raby Rd - Norfolk, Virginia 23502   -  Phone 877-903-7246  -   Fax 757-299-8059  -  All Rights Reserved. 

The Zurn P6-HPP Heel-Proof Slotted, High Density Polyethylene (HDPE) grate, is 5-3/8 
inches wide by 20 inches long, weighing. 9 lbs per linear foot. The grate has an open area of 
14.5 square inches per linear foot, DIN Rating of A, ANSI Rating of Light-Duty, ADA  
compliant. Supplied by Trench Drain Supply. 

DISCLAIMER -  The customer and the customer’s architects, engineers, consultants, and other professionals are completely responsible for the selection 
installation and maintenance of any product purchased from Trench Drain Supply and/or its manufacturers. TRENCH DRAIN SUPPLY MAKES NO 
WARRANTY, EXPRESS OR IMPLIED, AS TO THE SUITABILITY, DESIGN, MERCHANTIBILITY, OR FITNESS OF THE PRODUCT FOR 
CUSTOMERS APPLICATION. The drawing and information provided remain the property and copyright of the manufacturer listed. The manufacturer reserves 
the right to modify specification without notice. 

P6-HPP 
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