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 INTRODUCTION 
PURPOSE 
This Hydrology Study pertains to the Correia Middle School Athletic Facilities Master Plan 
in San Diego, CA.  Its purpose is to analyze the hydrologic impacts of the proposed 
redevelopment with respect to CEQA guidelines.  This study will be performed at an 
appropriate level of detail for the redevelopment master plan, which is a land use planning 
document.   
 
PROJECT DESCRIPTION 
Correia Middle School is located at the intersection of Valeta Street and Famosa 
Boulevard in Point Loma Heights, San Diego.  It is bordered on its non-street limits by 
Cleator Community Park and Peninsula Family YMCA.   

 
VICINITY MAP – NOT TO SCALE 
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The existing site is comprised of school buildings and associated impervious areas, 
and athletic fields. The proposed site will maintain the existing use, but reduce the 
impervious area by redeveloping and expanding the “green” athletic fields while 
demolishing and removing a portion of the impervious athletic area’s footprint.   
 

BASIN DESCRIPTIONS 
 
Following is a description of the hydrologic basins analyzed.  These basins can be 
seen graphically on the Existing Conditions and Proposed Conditions maps located in 
the appendix. 
 
EXISTING BASIN A-1 
Basin A-1 consists of 6.4 acres of school buildings and facilities. Runoff drains toward 
the center of the basin, where it is collected by and existing 18” storm drain system 
and directed to the northeast area of the site through the athletic fields before joining 
with adjacent basins and being conveyed offsite. The existing land use is school 
buildings & facilities (90% impervious); the proposed land use remains the same. 
 
EXISTING BASIN A-2 
Basin A-2 is a 2.4 acre basin consisting of basketball courts, walkways and small 
pervious areas.  Runoff drains toward a brow ditch that runs along the southeast side 
of the existing basketball courts, where it is collected by a grate inlet and piped east in 
an existing 10” storm drain before joining with adjacent basins and being conveyed 
offsite.  The existing land use is parking lot and landscaping (85% impervious); the 
proposed basin is modified as a part of Proposed Basin P-1 (see below). 
 
EXISTING BASIN A-3 
Basin A-3 is a 4.4 acre basin consisting of a highly compacted crushed rock base (see 
vicinity map) and pervious areas of existing athletic field.  Runoff sheetflows southwest to 
northeast and is captured in an existing inlet and piped north in an existing 24” pipe before 
joining with adjacent basins and being conveyed offsite   The existing land use is pervious 
athletic fields (65% impervious to reflect high percentage of impervious area due to highly 
compacted crushed rock); the proposed basin is modified as a part of Proposed Basin P-1 
(see below). 
 
EXISTING BASIN A-4 
Basin A-4 is a 0.9 acre basin consisting of a faculty parking lot and landscaped areas. 
Runoff flows north to south and is captured in an existing inlet, joining with flow from 
adjacent subareas and piped offsite via existing 24” storm drain.  The existing land use is 
parking lot and landscaping (85% impervious); the proposed land use remains the same. 
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EXISTING BASIN B-1 
Basin B-1 is a 2.4 acre basin consisting of pervious athletic field.  Runoff flows north 
to south where it joins with adjacent Existing Basin OS-3 and leaves the site at 
POS#2.  The existing land use is permanent open space; the proposed basin is 
modified as a part of Proposed Basin P-1 (see below). 
 
EXISTING BASIN OS-1 
Basin OS-1 consists of 0.6 acres of school buildings and facilities.  Runoff flows 
toward Valeta Street and joins with Basin OS-2 where it is conveyed south along 
Valeta Street before joining the onsite basins at POS #1.  The existing land use is 
school buildings and facilities (90% impervious); the proposed land use remains the 
same. 
 
EXISTING BASIN OS-2 
Basin OS-2 consists of 3.0 acres of street and open space/landscaped areas. Runoff 
flows south along Valeta Street, and east along Famosa Boulevard where it joins with 
the onsite basins at POS#1.  The existing land use is high density residential (80% 
impervious); the proposed land use remains the same. 
 
EXISTING BASIN OS-3 
Basin OS-3 consists of 1.25 acres of hillside on the southwest side of the site.  Runoff 
flows north to south, where it joins with adjacent Existing Basin B-1 and leaves the site 
at POS#2.  The existing land use is permanent open space; the proposed land use 
remains the same. 
 
PROPOSED BASIN P-1 
Basin P-1 is the combination of Existing Basin A-2, Existing Basin A-3, and Existing 
Basin B-1. Basin B-1 will no longer flow to POS#2 but will be re-graded to direct flow 
to POS#1. The impervious area will for the combined areas will be significantly 
reduced due to the following factors. The impervious areas and basketball/tennis 
courts for Existing Basin A-2 will be reduced in size. The highly compacted crushed 
rock in Existing Basin A-3 will be removed completely and replaced with 
football/soccer/baseball fields and associated improvements. Existing Basin B-1 will 
have a small increase in impervious area for improvements to the proposed baseball 
field (sidewalks, restrooms, etc.) Runoff will be conveyed to the existing storm drain 
system/24” pipe where it will join with adjacent basins and be conveyed to POS#1.   
The proposed land use is Pervious Athletic Fields (25% impervious).  
 
Note that the multi-use fields proposed in Basin P-1 will be comprised of a 
combination of both natural and artificial turf. From a perspective of impervious area 
and runoff coefficient, there will be no significant difference in runoff generated from 
natural turf versus artificial turf and this study does not distinguish between the two. 
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METHODOLOGY 
RUNOFF CALCULATIONS 
The design criteria, as found in the County of San Diego Department of Public Works 
Flood Control Division Hydrology Manual, specifies the design runoff conditions within 
the San Diego County Flood Control District will be based on the 100-year storm 
frequency, as follows: 
 
Runoff produced on the project site will be calculated for the 100-year storm event 
using the methodology outlined in the San Diego County Hydrology Manual. Runoff 
will be calculated using the Rational Method, which is given by the following equation: 
 
Q = C x I x A 
 
Where: 
Q = Flow rate in cubic feet per second (cfs) 
C = Runoff coefficient 
I = Rainfall Intensity in inches per hour (in/hr) 
A = Drainage basin area in acres, (ac) 
 
Soil Type – Hydrologic soil groups B is the only soil group present within the project 
boundary, as shown on the Soil Hydrologic Groups map provided in the appendix.  
Soil maps developed by the Soil Conservation Service were used to provide additional 
detail in the delineation of the soil groups.   Group B soils have moderate infiltration 
rates, and consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to coarse texture. 
 
Runoff Coefficient – The runoff coefficients used are in accordance with the County of 
San Diego standards with respect to percent impervious.  Existing and proposed land 
uses were assigned a runoff coefficient “C” based on Table 3-1 of the Manual.  The 
table below lists the runoff coefficients used for the various land uses, imperviousness, 
and soil types present within the analysis area.   
 

Land Use % Impervious Runoff Coefficient 
Soil Type B 

Open Space 0% 0.25 
Pervious Athletic Fields 25% 0.41 

Athletic Courts, 
sidewalks/landscaping 

65% 0.67 

Parking Lot w/ 
Landscaping 

85% 0.80 

School Buildings & 
Facilities 

90% 0.84 
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Rainfall Intensity – Rainfall intensity was calculated using the following equation, which 
is given in the Manual: 
I = 7.44 x P6 x (Tc-0.645) 
 
Where: 
I = Rainfall Intensity in inches per hour (in/hr) 
P6 = Rainfall in inches for the 6-hour storm event 
Tc = Time of concentration in minutes 
 
The P6 value was taken from the isopluvial maps given in the Manual for each of the 
storm events analyzed, which are listed below.  The isopluvial maps are included in 
the appendix. 
P6(100-year) = 2.2 inches 
 
Time of Concentration – Detailed time of concentration calculations were not 
performed, as this study is for the Master Plan in a planning level document and no 
proposed conditions grading or drainage design is available or warranted at this time.  
Therefore, each basin was assigned a time of concentration of 5 or 10 minutes based 
on the basin’s size and length of flow through the basin.   
 
FEMA Floodplain – The site is not in an existing floodplain per FEMA Flood Insurance 
Rate Map number 06073C1880G. (Appendix C) 
 

CALCULATIONS/RESULTS 
 
The results of the existing and proposed conditions calculations can be found in the table 
on the following page.  These results can also be found in further detail on the Rational 
Method Computations and drainage area maps located in the appendix. Total flows at 
Points of Study (POS) #1 and #2 for the existing and proposed conditions are provided 
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Basin Runoff Coefficient Tc A Q(100) 

min. ac cfs 
EX A-1 0.84 10 6.4 19.8 
EX A-2 0.80 10 2.4 7.1 
EX A-3 0.67 10 4.4 11.0 
EX A-4 0.80 5 0.9 4.2 

EX OS-1 0.84 5 0.6 2.9 
EX OS-2 0.67 10 3.0 7.4 

EXISTING POS#1 
TOTAL 

- - - 52.3 

EX B-1 0.25 10 2.3 2.1 
EX OS-3 0.25 5 1.3 1.8 

EXISTING POS#2 
TOTAL 

- - - 3.9 

P-1 0.41 10 9.1 13.8 
POS#1TOTAL - - - 48.1 
POS#2 TOTAL - - - 1.8 

 
As shown in the table above, the proposed project results in a decrease in peak 100-year 
flow at POS#1 from 52.3 cfs to 48.1 cfs and a decrease in flow at POS#2 from 3.9 cfs to 
1.8 cfs. Therefore, there is no nexus to provide detention of peak 100-year storm flows 
from the site. 
 

 
CEQA THRESHOLDS OF SIGNIFICANCE 
 
Following is a discussion of applicable potential impacts from the CEQA Guideline 
Environmental Checklist Form and a determination of the significance of impacts. 
 
Section VIII. Hydrology and Water Quality 
Impact A Would the Project violate any water quality standards or waste 

discharge requirements? 
 
Impact Analysis:  The project will not violate water quality standards or waste 
discharge requirements due to the proposed LID Site Design, Source Control, and 
Treatment Control BMPs.  Refer to the Preliminary WQTR for further discussion. 
 
It is concluded that there is no impact from this issue. 
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Impact B Substantially deplete groundwater supplies or interfere substantially 
with groundwater recharge such that there would be a net deficit in 
aquifer volume or a lowering of the local groundwater table (e.g. the 
production rate of pre-existing nearby wells would drop to a level 
which would not support existing land uses or planned uses for which 
permits have been granted). 

 
Impact Analysis:  Groundwater recharge in the area will improve as a result of the 
proposed redevelopment.  This is due to the reduction in impervious surface due to 
the proposed changes in land use and the incorporation of Low Impact Development 
features, and is reflected in the lower weighted runoff coefficients calculated for the 
proposed conditions hydrology analysis.  Further information on the proposed Low 
Impact Development features of the redevelopment can be found in the Preliminary 
WQTR. 
 
It is concluded that there is no impact from this issue. 
 
Impact C   Substantially alter the existing drainage pattern of the site or area, 

including through the alteration of the course of a stream or river, in 
a manner which would result in substantial erosion or siltation on- or 
off-site. 

 
Impact Analysis:  The proposed redevelopment closely mimics the existing drainage 
pattern of the site. No areas that would greatly increase the risk of erosion or 
siltation have been added to the design. 
 
It is concluded that there is no impact from this issue. 
 
Impact D  Substantially alter the existing drainage pattern of the site or area, 

including through the alteration of the course of a stream or river, or 
substantially increase the rate or amount of surface runoff in a 
manner which would result in flooding on- or off-site. 

 
Impact Analysis:  The proposed redevelopment will result in a decrease in runoff 
from the project site due to the reduced imperviousness of the proposed land uses 
relative to the existing land uses. 
 
It is concluded that there is no impact from this issue. 
 
Impact E    Create or contribute runoff water which would exceed the capacity of 

existing or planned storm water drainage systems or provide 
substantial additional sources of polluted runoff. 
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Impact Analysis:  As the proposed redevelopment decreases the amount of runoff 
from the site, existing or planned storm water drainage systems will not be 
adversely affected or exceed capacity. The project will not provide substantial 
additional sources of polluted runoff due to the proposed LID Site Design, Source 
Control, and Treatment Control BMPs.  Refer to the Preliminary WQTR for further 
discussion. 
 
It is concluded that there is no impact from this issue. 
 
 
Impact F  Otherwise substantially degrade water quality 
 
Impact Analysis: The project will not degrade water quality due to the proposed LID 
Site Design, Source Control, and Treatment Control BMPs.  Refer to the Preliminary 
WQTR for further discussion. 
 
Impact G   Place housing within a 100-year flood hazard area as mapped on a 

federal Flood Hazard Boundary or Flood Insurance Rate Map or 
other flood hazard delineation. 

 
Impact Analysis:  As discussed in the methodology section, the project is not 
located within a FEMA mapped floodplain. It is concluded that no impact 
associated with this issue will occur. 
 
Impact H  Place within a 100-year flood hazard area structures which would 

impede or redirect flood flows. 
 
Impact Analysis:  As discussed in the methodology section, the project is not 
located within a FEMA mapped floodplain. It is concluded that no impact 
associated with this issue will occur. 
 
 
Impact I  Expose people or structures to a significant risk of loss, injury or 

death involving flooding, including flooding as a result of the failure 
of a levee or dam. 

 
Impact Analysis:  As discussed in the methodology section, the project is not 
located within a FEMA mapped floodplain. It is concluded that no impact 
associated with this issue will occur. 
 
Impact J Inundation by seiche, tsunami, or mudflow. 
 
Impact Analysis: The site is not near any significant confined waterbody, therefore 
inundation by seiche is not a concern. There are no significant steep unstabilized 
slopes above the project and inundation by mudflow is not a concern. Due to the 
Project’s proximity to the coast, inundation by tsunami is possible.  The proposed 
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project was evaluated against a recently prepared Tsunami inundation map used 
for emergency preparedness (Point Loma Quadrangle, CA Department of 
Conservation; March 15, 2009).  The proposed project is out of the tsunami 
inundation area and the project development areas would not be subject to 
inundation.  
 
It is concluded that there is no impact from this issue. 
 
Section XVI. Utilities and Service Systems 
Impact C Require or result in the construction of new storm water drainage 

facilities or expansion of existing facilities, the construction of which 
could cause significant environmental effects? 

 
Impact Analysis:  The redevelopment that is proposed within the Master Plan will 
beneficially impact the receiving waters through improved storm water quality and 
reduced runoff.   
 
It is concluded that there is no impact from this issue. 
 
 

CONCLUSION 
The proposed Athletic Facilities Master Plan will have a beneficial impact on the 
hydrology of the existing site as well as downstream areas. The impervious area for the 
site has been reduced, and groundwater recharge has been improved which has 
resulted in a net reduction in runoff and pollutants from the site. 
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Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
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Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 11N NAD83
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the version date(s) listed below.
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Survey Area Data:  Version 6, Dec 17, 2007

Date(s) aerial images were photographed:  6/7/2005
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

MlC Marina loamy coarse sand, 2
to 9 percent slopes

B 21.2 100.0%

Totals for Area of Interest 21.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group–San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/22/2013
Page 3 of 3







RATIONAL METHOD COMPUTATIONS FOR:

CORREIA MIDDLE SCHOOL ATHLETIC FIELDS

4302 VALETA STREET

SAN DIEGO, CA 92107

(619)222‐0476

FUSCOE PROJECT #: 02457‐001

Basin C Tc P6 i A Q100

EX A‐1 0.84 10.0 2.2 3.7 6.4 19.8

EX A‐2 0.80 10.0 2.2 3.7 2.4 7.1

EX A‐3 0.67 10.0 2.2 3.7 4.4 11.0

EX A‐4 0.80 5.0 2.2 5.8 0.9 4.2

EX B‐1 0.25 10.0 2.2 3.7 2.3 2.1

EX OS‐1 0.84 5.0 2.2 5.8 0.6 2.9

EX OS‐2 0.67 10.0 2.2 3.7 3.0 7.4

EX OS‐3 0.25 5.0 2.2 5.8 1.3 1.8

21.2

52.3

3.9

56.3

Basin C Tc P6 i A Q100

P‐1 0.41 10.0 2.2 3.7 9.1 13.8

EX A‐1 0.84 10.0 2.2 3.7 6.4 19.8

EX A‐4 0.80 5.0 2.2 5.8 0.9 4.2

EX OS‐1 0.84 5.0 2.2 5.8 0.6 2.9

EX OS‐2 0.67 10.0 2.2 3.7 3.0 7.4

EX OS‐3 0.25 5.0 2.2 5.8 1.3 1.8

21.2

48.1

1.8

49.9

‐6.4 cfs

TOTAL Q TO POS #2

TOTAL SITE RUNOFF ‐ EXISTING

TOTAL SITE RUNOFF ‐ PROPOSED

NET RUNOFF ‐ POST DEVELOPMENT

EXISTING CONDITIONS

TOTAL Q TO POS #1

TOTAL Q TO POS #2

PROPOSED CONDITIONS

TOTAL Q TO POS #1
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Tsunami Inundation Map 
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