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Project Introduction and Summary

Existing Condition

The Project, Slope Street Subdivision, PA2015-6, is a 12-lot residential subdivision, with a
public street, utilities, and a public storm drain system. The site is a nearly rectangular parcel,
currently with one single-family residence and several sheds. The property is identified as
Assessor’s Parcel Number 384-232-03, and is bounded by Slope Street on the north, Weld
Boulevard on the south, the old Buck Knife facilities on the east, and residential properties
on the west. Topographically, the site slopes up gently from Slope Street, with on-site
elevations varying from a low of 410 feet to a high of 435 feet. Along the southern boundary
of the site, there is a fill slope up to forty feet in height that ascends from the property to Weld
Boulevard at an inclination ranging from 1.5:1 (H:V) to 1.8:1 (H:V). An existing 48" RCP
storm-drain pipe discharges at the base of this fill slope into a man-made earthen drainage
swale. This drainage swale crosses the property from approximately the center of the south
boundary to approximately the center of the east boundary, where it enters a 36” RCP on the
old Buck Knife property (APN 384-232-04).

Proposed Condition

The offsite drainage that discharges from the existing storm-drain pipe at the southern portion
of the property will connect to a proposed cleanout which then will drain through a new 48"
RCP pipe north along Ella Way. This pipe will connect to a cleanout at the intersection of
Slope Street and Ella Way. . From there, a proposed 48" RCP pipe will continue along the
south side of Slope Street.

Two curb inlets are proposed on Slope Street, one west and one east of the intersection with
Ella Way, which will collect the offsite drainage prior to the existing grate inlet at the corner
of Slope Street and Rhone Road. The existing grate inlet and 42” pipe under Rhone Road
are currently under capacity, and the system is inundated during larger storms. Installing the
two curb inlets on Slope Street will provide an improved hydraulic capacity to the drainage
system.

The proposed curb inlet west of Ella Way will be connected to the proposed cleanout at the
end of Ella Way , which will then connect to the proposed curb inlet to the west of Ella Way,
which will be a combination curb and grate inlet to increase capacity. From there, the system
will cross Slope Street and connect to the existing curb inlet on the west side of Rhone Road..
(See Appendix 8 for proposed improvements)

To comply with water quality and hydromodification requirements, the project proposes a
biofiltration basin at the northeast corner of the project boundary. The biofiltration basin will
connect to the proposed 48” storm drain system through the back of the proposed Type C
curb inlet along Slope Street. The proposed storm drain pipes and have been designed to
allow the 100-year storm to drain through the site.

This study is to estimate the developed runoff from and across the site and the drainage
features that have been proposed to safely convey runoff to the proposed offsite downstream



public drainage facilities.
Methodology

The Rational Method and Modified Rational Method were used for the hydrologic calculations
for this project, in accordance with the County of San Diego Hydrology Manual (2003)
(SDCHM). See the appendices for references noted below.

The Rational Method formula is expressed as follows:

Q=CIA

| = 7.44PT %%

Te=Ti+T

Ti= DIV

The Modified Rational Method formulas are expressed as follows:
T1<T>

Qr1= Q1+ (T/T2)*Q2

Qm2 = Q2+ (I2/11)*Q1

Where:

Q = Peak discharge, in cubic feet per second (cfs).

C = Runoff coefficient. See Table 3-1 in Appendix 2.

A = Drainage area contributing to the design location (ac). See Appendix 5.
| = Average rainfall intensity (in/hr).

Ps =6-hour precipitation (in). See isopluvial maps in Appendix 3.

Ti = Time of concentration (min).

Tt = Travel time (min).

D = Longest flow path distance (ft).

S = Slope along the flow path (%).

V = Flow velocity (ft/sec). Based on methods in Chapter 3.1.4.2 of the SDCHM.

Time of concentration
e The initial time of concentration (Ti) is calculated using the formula in Figure 3-3
(Appendix 4) and the maximum overland flow length from Table 3-2 (Appendix 4).
Calculations can be found in Appendix 6.
e Travel time (Tt) on natural surfaces is calculated using the formula in Figure 3-4
(Appendix 4). Calculations can be found in Appendix 6.



e Ttis curb and gutter is calculated by dividing the length of the flow by the velocity of the
flow. The velocity is obtained from Figure 3-6 (Appendix 4). Values can be found in
Appendix 6.

The hydraulic design is according to the San Diego County Hydraulic Design Manual (2014)
(SDCHDM) which requires the following:

e The underground system to convey the 100-year frequency storm with the hydraulic
grade line (HGL) maintaining a minimum freeboard of one foot below the ground
surface or gutter flow line (Section 3.2.1).

e All road cross-sections that are not a prime arterial, major, collector, commercial, or
industrial road must have the capacity to convey the peak discharge from a 100-year
design event without causing damage to property adjacent to the right-of-way (Section
2.2.1).



Results and Conclusions

Drainage Pattern

The overall existing drainage pattern of the site will be maintained by the construction of the
project as all drainage will be directed to the same system at the northeast corner of Slope
Street and Rhone Road, as in the pre-development state.

Flow Rate

The hydrologic calculations included in Appendix 6 determine the peak Q100 flows from both
the existing and proposed onsite conditions. In addition, the proposed condition model
includes the determination of the offsite flowrates generated from areas upstream of the site
through the existing 48" RCP storm drain via Weld Boulevard and from the areas tributary to
Slope Street north of the project site.

The calculations determined that the development without detention would increase the
existing condition peak by about 2.8 cfs from 3.97 cfs to 6.77 cfs. However, the proposed
detention/biofiltration basin will mitigate this increase and reduce the onsite runoff to 2.47 cfs.

As mentioned above, the proposed condition hydrologic calculations included the offsite
areas being routed through or in front of the site. These respective tributary areas are equal
in both the existing and proposed conditions and were therefore not included in the existing
condition model. (see calculations in Appendix 5).

Since the Project has been classified as a Priority Development Project (PDP) in terms of
water quality, the proposed basin has been designed to comply with flow control
hydromodification requirements per the City of Santee BMP Design Manual, (see SWQMP
in Appendix 9).

Hydraulic Grade Line

The HGL of the proposed system maintains the required one foot of freeboard below the
ground surface for the entire system. Appendix 7 includes a preliminary storm drain hydraulic
model based on the proposed storm drain layout and determined hydrologic calculations as
described in the preceding paragraph and Appendix 6.

Inlet and Street Flow Capacity

The proposed project will construct a total of two new inlets. It will also construct one curb
cut along the east side of Ella Way which will drain the site’s onsite runoff into the proposed
detention basin. The peak flow into the basin was determined to be 6.77 cfs. Calculations
indicate that a 3’ wide curb cut can convey the onsite peak flow runoff. As it discharges into
the basin, the curb cut will transition to a modified PCC spillway per D-22.

The 21’ B-1 curb inlet is proposed along Slope Street west of the Ella Way. However, the
capacity of this inlet will be exceeded allowing some flow to bypass (4.04 cfs) to the proposed
downstream 15’ combination grate inlet east of the Ella Way on Slope Street at the northeast



project boundary. See Appendix 7 for corresponding inlet calculations.

For reference and comparison with the existing condition street flows, Appendix 7 includes
the peak flows draining along Slope Street and towards the existing grate inlet at the
northeast corner of Slope Street and Rhone Road. This sole grate inlet was undersized with
25.6 cfs draining to it. Because of this, approximately 8.8 cfs was calculated to bypass and
continues north on Rhone Road until reaching the existing curb inlet near Pryor Drive



Appendix 1 — Vicinity Map
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Appendix 2 — Runoff Coefficients



San Diego County Hydrology Manual Section: 3

Date: June 2003 Page: 6 of 26
Table 3-1
RUNOFF COEFFICIENTS FOR URBAN AREAS
Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B C D

Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41
Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54
Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 I:] 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (Limited 1.) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (General 1.) General Industrial 95 0.87 0.87 0.87 0.87

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
is located in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service

3-6



Appendix 3 — Rainfall Isopluvials
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Appendix 4 — Time of Concentration



T
2.50% slope
2.0—

N

WATERCOURSE DISTANCE IN FEET
OVERLAND FLOW TIME IN MINUTES

EXAMPLE:

Given: Watercourse Distance (D)= 70 Feet
Slope (s) =1.3%

_18(1.1-c)\VD
Runoff Coefficient (C) = 0.41 B 3
Overland Flow Time (T) = 9.5 Minutes

’OURCE: Airport Drainage, Federal Aviation Administration, 1965

FI1GURE

Rational Formula - Overland Time of Flow Nomograph 3
=3
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SOURCE: California Division of Highways {1841) and Kirpich {1840)

Te = Time of concentration (hours)
L = Watercourse Distance (miles)
ME = Change in elevation along
effective slope line (See Figure 3-5)(feet)
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Given: @=10 5=25%
Chart gives: Dapth = 0.4, Velocity = 44 Tp.a.
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Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)

& INITIAL TIME OF CONCENTRATION (Ty)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre |Lm | Ti ILu | T; Lm | Ti L | Ti I |Ti |Lm [T

Natural 50(132] 70(125) 85109100 103|100 8.7|100| 6.9
LDE 1 50 (122 70(115| 8| 100|100 | 95| 100 | 80| 100 | 6.4
LDR 2 50(113] 70[105| 8| 92|100| 88| 100| 74| 100 58
LDR 29 50(107) 70|100) 85| 88| 95| 81|100|70[100]| 56
MDR 43 50(102] 70| 96| 80| 81| 95| 78|100| 67[100( 53
MDR 73 50 92| 65| 84| 80| 74| 95| 70[100| 60[100( 48
MDR 109 ] 50| 87| 65| 79| 8| 69| 90 64100 57]100] 45
MDR 145 | 50| 82| 65| 74| 8| 65| 90| 60100 54]|100| 43
HDR 24 50 67] 65| 61| 75| 51| 90| 49| 95| 43[100( 35
HDR 43 50 53] 65| 47 75] 40| 8| 38| 9534|100 27
N. Com 50 53| 60| 45| 75| 40| 85| 38| 0534|100 27
G. Com 50 47| 60| 41 75| 36| 85| 34| 90| 290|100| 24
0.P/Com 50 42]) 60| 37 70] 31| 80| 29| 90| 26[100] 22
Limited L. 50| 42| 60| 37| 70| 31| 80| 29| 90| 26|100]| 22
General L 50 37| 60| 32| 70| 27| 8| 26| 90| 23[100[ 19

*See Table 3-1 for more detailed description




Appendix 5 — Hydrology Exhibits
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