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I. PROJECT DESCRIPTION

This drainage report has been prepared to document the design and calculations for the
proposed drainage system associated with the residential development of the Prospect Estates
Phase II project in the City of Santee. The project site is 6.8 acres in size and is bounded on the
north by vacant land (zoned residential), on the east by the Prospect Estates Phase 1 residential
development, on the west by a mobile home development, and on the south by Prospect Avenue
and residential uses. The site is mostly undeveloped with one existing house and some small out-
buildings, and slopes from south to north at approximately a 5% grade. A portion of the site was
partially graded and some storm drain inlets and cleanouts installed for the St. George Church
project, approved in 2001.

The proposed design consists of 53 residential units, 38 multi-family attached units, and 15
single-family detached units. Vehicular access to the site is provided by two new streets
connecting to Marrokal Lane. Access within the subdivision is via private streets. Parking is
allowed on some streets, as well as in garages and most driveways.

II. HYDROLOGY /HYDRAULICS METHODOLOGY

This drainage system has been designed in general conformance with the City of Santee
Department of Public Works “Public Works Standards” (Standards), and the County of San
Diego Hydrology Manual (Manual). Drainage basins are less than one square mile, therefore, the
Rational Method was utilized to calculate storm runoff. Runoff values for the 2-year, 10-year
and 100-year storms were calculated, with the 100-year storm values being used to size the
proposed inlets and pipes. Additionally:

« The runoff coefficients were calculated based on each drainage basin’s percentage of
impervious cover and the values from the “Runoff Coefficients for Urban Areas”, Table 3-1
of the Manual (Soil Type ‘D’).

« Times of concentration for urban watersheds were calculated using either the “Overland Time
of Flow Nomograph” (Figure 3-3 of the Manual), or the trial and error method using the
“Gutter and Roadway Discharge — Velocity Chart”, Figure 3-6 of the Manual.

« Times of concentration for natural watersheds were calculated using the “Nomograph for
Determination of Time of Concentration for Natural Watersheds”, Figure 3-4 of the Manual.

« The intensities of rainfall were obtained from the "Intensity — Duration Design Chart", Figure
3-1 of the Manual, for each of the selected storm frequencies (2, 10 & 100-year).

» Inlets were sized based on non-routed flow values using Table C, Table D and Table E of the
Standards for curb inlets on grade and grated inlets in sumps, respectively.

. Manning’s equation was used for pipe design and capacity analysis using routed 100-year
storm values.



III. EXISTING CONDITION DRAINAGE

The site slopes from the south to the north, with a minimum elevation of 340 MSL along the
northerly property line to 372 MSL in the southeast corner. The entire site drains via surface flow
to the northerly property line, where it enters the property on the north. The runoff continues
flowing to the north via surface flow to Mission Gorge Road, where it enters the public storm
drain system, which flows under Mission Gorge Road and Highway 52 and into the San Diego
River.

As shown in Figure 2, the Existing Condition Drainage area contains one on-site basin of
6.82 acres, which generates 7.69 cfs of 100-year storm runoff (See Appendix 1 for hydrological
calculations and Table 1 for a hydrology summary). This runoff flows across the ground to the
north, where it exits the property to the north.

Also shown in Figure 2 are several off-site basins that contribute flow to the project site.
Basin EX-A conveys 0.66 cfs of 100-year storm flow onto the site along the southerly boundary.
Basin EX-B conveys 1.80 cfs of 100-year storm flow onto the site along the easterly boundary.
Basin EX-C conveys 0.61 cfs of 100-year storm flow onto the site along the easterly boundary.
Basin EX-D conveys 0.30 cfs of 100-year storm flow onto the site in the southeast corner.

IV. PROPOSED CONDITION DRAINAGE

The Proposed Condition Drainage has been separated into 13 on-site drainage basins (see
Figure 3). Basin A1 collects runoff from the southern portion of the project. This basin comprises
1.51 acres and generates 3.98 cfs of 100-year storm runoff. This runoff, together with the runoff
from Basin EX-B, is collected in a new curb inlet and conveyed into the new private storm drain
system in Street ‘A’, and ultimately discharges into the biofiltration basin in Lot ‘A’.

Basin A2 collects runoff from the eastern portion of the site, totaling 0.78 acres. This basin
generates 2.01 cfs of 100-year storm runoff which is collected in a new curb inlet and conveyed
into the new private storm drain system in Street ‘A’. The flow from this basin, together with the
flow from Basins Al and EX-B, is conveyed into the biofiltration area in Lot ‘A’.

Basin A3 collects runoff from the central and western portion of the site and totals 0.77 acres.
This basin generates 2.51 cfs of 100-year storm runoff that is captured in a new grated inlet and
conveyed into the private storm drain system in Street ‘C’. The storm drain system ultimately
discharges into the biofiltration basin in Lot ‘A’.

Basin A4 collects runoff from the central portion of the site, totaling 0.18 acres. This basin
generates 0.38 cfs of 100-year storm runoff that is captured in a new grated inlet and conveyed
into the private storm drain system in Street ‘C’, and ultimately discharges into the biofiltration
basin in Lot ‘A’.

Basin A5 collects runoff from the eastern portion of the site and totals 0.26 acres. This basin
generates 0.46 cfs of 100-year storm runoff, and a new grated inlet captures this runoff and



conveys it into the private storm drain system in Street ‘C’, and ultimately discharges into the
biofiltration basin in Lot ‘A”’.

Basin A6 collects runoff from the northeasterly portion of the site and totals 0.54 acres. This
basin generates 1.44 cfs of 100-year storm runoff that is captured in a new grated inlet in Street
‘C’. The private storm drain system in Street ‘C’* conveys this runoff into the biofiltration basin

in Lot ‘A’.

Basin A7 collects runoff from the north-central portion of the site and totals 0.30 acres. This
basin generates 0.85 cfs of 100-year storm runoff that is captured in a new grated inlet in Street
‘C’. The private storm drain system in Street ‘C’ conveys this runoff into the biofiltration basin

in Lot “A’.

Basin A8 collects runoff from the northwesterly portion of the site and totals 0.23 acres. This
basin generates 0.84 cfs of 100-year storm runoff that is captured in a new grated inlet in Street
‘C’. The private storm drain system in Street ‘C’ conveys this runoff into the biofiltration basin
in Lot ‘A’.

Basin B1 collects runoff along the northerly and easterly boundaries of the site, totaling 0.40
acres. This basin generates 0.63 cfs of 100-year storm runoff and is conveyed in a new PCC brow
ditch with the runoff from Basin EX-C. This ditch travels to the north and then west, and
ultimately discharges into the biofiltration basin in Lot ‘A’.

Basin C1 collects runoff from a small area along the east side of Marrokal Lane, totaling 0.10
acres. This basin generates 0.24 cfs of 100-year storm runoff, and collects this runoff in a new
grated inlet. A private storm drain conveys this runoff into the biofiltration basin in Lot ‘A’.

Basin D1 collects runoff from the west side of Marrokal Lane, and totals 0.37 acres. This
basin generates 1.98 cfs of 100-year storm runoff, and directs this runoff into a new curb inlet at
the northwest corner of the project. The flow is then conveyed in a new private storm drain that
discharges in the biofiltration basin in Lot ‘A’.

Basin D2 collects runoff from the east side of Marrokal Lane and the north side of Prospect
Avenue, and totals 1.23 acres. This basin generates 2.94 cfs of 100-year storm runoff, and directs
this runoff into a new curb inlet in Marrokal Lane west of Lot ‘A’. The flow is then conveyed
with the flow from Basin D1 into the biofiltration basin in Lot A”.

Basin E1 comprises the biofiltration area, and totals 0.13 acres. This basin generates 0.10 cfs
of 100-year storm runoff, and together with the runoff from the other proposed condition basins,
is captured in the underdrains within the biofiltration area.

Basin OFF-1 comprises the same area as Existing Condition Drainage Basin EX-A, but in the
Proposed Condition is entirely impervious. This basin generates 0.90 cfs of 100-year storm
runoff that flows in the northerly gutter of Prospect Avenue into Basin B1.



Basin OFF-2 comprises a similar area as Existing Condition Drainage Basin EX-D, but is a
little larger due to the proposed inlet location. This basin generates 0.46 cfs of 100-year storm
runoff that flows in the gutter into Basin B2.

As shown in Figure 3, the Proposed Condition Drainage conveys the project runoff into the
biofiltration area in Lot ‘A’ in the northwest corner of the site. This biofiltration area will filter
the runoff through the soil matrix and be collected in the underdrains. The grated inlet structure
will collect the filtered runoff from the underdrains, and will also be utilized as an overflow in
the event of system failure or flows above the 100-year storm. The runoff will be conveyed into
the existing 36” storm drain in Marrokal Lane, which ties into the storm drain system in Mission
Gorge Road, and ultimately empties into the San Diego River. See the Storm Water Quality
Management Plan (SWQMP) for more information on the proposed storm water BMP’s.

V. CONCLUSIONS

As summarized in Table 1, the Proposed Condition drainage totals 8.97 cfs of routed 100-
year storm runoff, compared to the Existing Condition value of 7.69 cfs for the project site. This
equates to a difference of 1.28 cfs. As described in the project SWQMP, this project is not
required to provide hydromodification since it empties into a hardened conveyance system that
empties into the San Diego River, an exempt system. However, the biofiltration basin will detain
flows so that the flow leaving the basin in the proposed condition is equal to or less than the
existing flow value of 7.69 cfs.

As previously described, off-site flows that come on to the property from the south will be
adequately handled with the proposed drainage system. New off-site drainage facilities are not
needed to deal with the off-site flows identified. As shown in Appendix 2, the existing 36” storm
drain in Marrokal Lane has adequate capacity to handle the proposed condition runoff value from
this project.

The on-site drainage facilities (storm drain inlets, cleanouts, and pipes) proposed with this
subdivision will be private and maintained by the HOA. The project SWQMP will provide the
maintenance requirements for the biofiltration facility so that the HOA will be properly informed
of their responsibilities. The existing storm drain in Marrokal Lane is public, and the proposed
curb inlet and pipe near Prospect Avenue is proposed to be public. These facilities will be
maintained by the City of Santee. The proposed inlets and pipes in Marrokal Lane near the
project’s northerly boundary are private and will be maintained by the HOA.
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APPENDIX 1

HYDROLOGICAL CALCULATIONS
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APPENDIX 2

HYDRAULIC CALCULATIONS
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DRAINAGE DESIGN MANUAL CHARTS/FIGURES
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 0of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (L)
& INITIAL TIME OF CONCENTRATION (T3)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | T; Lu | T; Im 1T v T JIm |Ti |Lm | T
Natural 5011321 701125} 85]10.9]100|10.3|100| 8.7 | 100} 6.9
LDR 1 501122 7011.5| 85]10.0]100] 9.5]100] 8.0 100 6.4
LDR 2 50| 11.3] 70105 8| 921100| 8.8]100| 74100 5.8
LDR 29 150|107 70100} 85| 8.8] 95| 81100} 7.0|100] 5.6

MDR 43 1 50]102] 70| 96| 80| 81| 95| 7.81100| 6.7]100] 5.3

MDR 73 | 50| 92 65| 84| 80| 74| 95| 7.0]100} 6.0 100 | 4.8

MDR 109 | 50| 87| 65| 79| 80| 69| 90| 64|100| 5.7]|100 ] 4.5

MDR 145 | 50| 82| 65| 74| 80| 65| 90| 6.0|100| 5.4 100/ 4.3

HDR 24 50| 67| 65| 61| 75| 51| 9| 49| 95]431100]| 3.5

HDR 43 50| 53| 65| 47| 75| 40| 85| 3.8| 95]|3.4100) 27
N. Com 50| 53| 60| 45| 75| 40| 85| 38| 95|3.4|100) 2.7
G. Com 50| 47] 60| 41| 75| 3.6| 8| 34| 90129100, 24
O.P./Com 50| 42| 60| 37| 70| 3.1] 80| 29| 9026|100} 2.2
Limited L. 50| 42 60| 3.7 70| 3.1| 80| 29| 90| 26]100]| 22
General 1. 50| 37| 60| 32| 70| 2.7| 80| 2.6| 90|23(100] 1.9

*See Table 3-1 for more detailed description
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e 20

e 10

e 5

AE

EQUATION

SOURCE: California Division of Highways (1941) and Kirpich (1940)

330.385
Te = (11_'_9_%.‘)
AE
Tc = Time of concentration {hours)
L = Watercourse Distance (miles)
AE = Change in elevation along
effective slope line {See Figure 3-5){feet}
Tec
Hoursj Minutes
A 240
3—~t 180
2 120
-~ 400
l— 80
" 80
N\ o s 70
\ P
{*@/O 1 60
X% -
AN S
N - 50
AN
N e 40}
~ | 3
N -
N Miles Feet 30
N -
~ P
\——
bt
By 4000 20
R e 18
T— 3000\ — 16
8.5 I —14
N
L 2000 N 12
—:101] N
e 1600 N 10
o 1400 Y -
e | Z00 8
-]
e 800 ]
pome TOO
l— 600 —>
:—- 500 4
e 400
— 300 3
e 200
L Te

Nomograph for Defermination of

Time of Concentraiion {Tc) or Travel Time (T for Natural Watersheds

FIGURE

3-4
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Concrete
Gutter

RESIDENTIAL STREET
ONE SIDE ONLY

AV
/

% of Street Slope

0.4

/
Vsl / ?L\
0.
Sl I~ /
T AL
i~
S 5
5 Qg,/
g N4 5 N
N @
/ &7&:& f i/
S —®
N/ & :\s}[
~7 VA VAN
/\ </ Y
1 11/
S \‘\[ y \ 7\ I~
. b
2 3 4 5 572910 20 30 40 50
Discharge (C.F.8.)

EXAMPLE:

Given: Q=10 S=25%
Chart gives: Depth = 0.4, Velocity = 4.4 f.p.s.

SOURCE: San Diego County Depariment of Special District Services Design Manual

Gutter and Roadway Discharge - Velocity Chart

FIGURE

3-6
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v TABLE HEA-1 F)

PIPE EQUIVALENT BOX CONVEYANCE

AREA DIA. K. for H W A PIPE OR BOX
(sq.ft.) (in.) = 100 ft. {sq.ft.) K
0.7854 12 3.126 : 35.6
227 15 2.322 Q 54.6
173 18 1821 | S = (T(‘) n = .013 105
2.4 21 1.483 M 158
3.14 24 1.241 Ky = 1286 (ar®®) 226

3.98 27 1.060 n 310 ]
4.91 30 921 2 s 410
5.94 33 .8115 Ke = L(185 n?g*®) z59
7.07 35 7226 307 278" 7.50 686
8.30 33 6495 33" 2°-g7 8.80 825
9.62 42 5883 376" 211" 10.21 1006
11.04 45 5366 3-9" 397 11.72 1209
12.57 48 4924 40" 34" 13.34 1436

124.19 51 4542 43" 37" 15.06 1690 |
75.90 54 4208 46" 379" 16.87 1965
17.72 57 3916 4797 40" 18.80 2273
19.63 60 3657 50" 4' 2" 20.83 2604
21.65 63 3426 53" 474" 22.98 2364
23.76 66 3220 56" 47" 25.21 3357
25.97 69 3035 5-9" 410" 2755 3782
28.27 72 2868 6°-0" 5707 30.00 1234
30.68 75 2716 6-3" 5-3" 32.55 4720
© 33.18 78 2577 6" 5757 35.21 5247
35.79 81 2451 697 578" 37.37 57396
38.49 84 .2335 70" 510" 40.83 6378
41.28 87 2228 7’3" 61" 43.80 7012
4418 30 2130 78" 53" 45687 7576
4717 93 .2039 7°-97 6-6" 50.05 8380

[

[ 5027 95 1954 8-0" 6°-8" 53.34 3113
53.46 gg 1878 873" 6-11" 56.31 3893
56.75 102 .1802 886" 71" 60.21 10719
60.13 105 1734 87-9" 74" 63.34 11582
63.62 108 .1670 90" 76" 67.50 12486
67.20 111 1610 53" 7-9" 70.88 13427
70.88 114 1554 96" 711" 75.21 14427
74.66 117 1501 9-9” 82" 78.83 15457
78.54 120 1451 10-0" 8"-4" 83.33 16537
82.52 123 1404 103" 87" 87.11 17649
86.59 126 1360 106" 87-9” 91.87 18856
90.76 129 .1318 10°-8" 90" 95.89 20065
95.03 132 1278 11°-0" 92" 100.83 21324
93.40 135 1240 113" g-5" 105.06 22634
103.87 138 1204 116" 97" 110.21 24032
108.43 141 1170 119~ 10" 114.61 25434
113.10 144 1138 12°-Q" 10°-Q” 120.00 26891

MA-4

MEH:HILL\CONVEY.CHT
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HYDROMODIFICATION EXHIBIT
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o[t fowmgmenle's | seven o |saren . STORM DRAINS ONLY. Sl By S E
% . » v ot . =
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‘II ;':: *_125 | 3842|3892 | 5' | 389.42 [wwerzariomic. | 3 ‘ AR ALTERNATE FOR THE 30" R.C.P. AND uzﬁERﬁT#?Esmg:NuusAp g A e
rr 3_‘5- L) IS. 3851 | 3901 | &' 9.90 § 1S C.I.P. PIPE SHALL BE CONSTRUCTED IN ACCORDANCE WITH ALL APF;LchaLE e . m-m'm;;’i"
y . 27 Am.l 3912 s' | 38133 SEMET AT M ORIVE. ‘ > %-‘ B E CITY OF SANTEE  STANDARDS AND SPECIFICATIONS. MINIMUM 27000 : £~
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15" STORM DRAIN EASEMENT
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Dare: __3°77-83 THESE PLANS ARE TO BE USED - o] 1 o - .
| vt S A ~ Il s
Vg, FOR THE CONSTRUCTION OF BLOCK "C™ FANITA RANCHO MAP No, 838
RSN STORM DRAINS ONLY.
~ s, ¥ WATER MAIN FROM STA P144.36 #
_,}w i/s STA. 11+ 00 70 BE CONSTRUCTED BV
»)3. RODMWD. SEE (ETTER DATED MOK 17, 1981,
RS %&%‘;‘é;@ﬁ’[ CAST IN PLACE, (C.1.P.) CONCRETE PIPE MAY BE USED AS AN APPROVED t
TS T IN 5, CCaLiPL
e 4 WUTH DIVEMEN T 1 ALTERNATE FOR THE 36" R.C.P, AND 42" R.C.P. SHOWN ON PLANS.
DRI VEBAY AFPFON. C.1.P, PIPE SHALL BE CONSTRUCTED IN ACCORDANCE WITH ALL APPLICABLE

See FEc. Sro Owe.
-3 foke O racs Nor
Foww Hersay.

. i = E B
DA N N M; 2% 27 PRI CMPA
(FULLY LINED) i o QN 223 CMPA.

(12 6AGE) = \ J /qu;:ézvaseo)

‘9 T R £
CAUS S - SECTIONV

CITY OF SANTEE ' STANDARDS AND SPECIFICATIONS, MINIMUM 2700D
AND MINIMUM SLOPE OF 1.0%. THE USE OF CAST IN PLACE CONCRETE
PIPE REQUIRES A LETTER FROM THE SOILS ENGINEER THAT ALL OF THE
FOLLOWING CONDITIONS CAN BE SATISFIED.

1. Ground water table is below pipe grade. COUNTY APPROVED CHANGES

2. The material in which the pipe is to be constructed is Ne.|

y
3
/ o L
2 ‘ ;
A 7/
/ Xk .
& 738 o
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N X o
i ) oy
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FOZIE
P ol
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Ctvil * Land 297-3974
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SUBOIVISION BOUNDARY

N DRAINAGE EASEMENT

Doc. No.:_83-091g12,

3-23-83
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Qolrleacr
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MOLYFIEL 7 yrE 7

PRIVATE CONTRACT

25,574@,';(5;/:
STHE=Q

stable and unyielding when saturated.

3. Sidewalls on che trench will stand vertically at full
height without sh ng during ion

4. Where constructed in fills, such fills shall be compacted
to 90% compaction.

Elev:

J28.50!

MARK
BRASS DISC MARKED *£(190*

Location: 7337
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From: ___COUNTY OF SAN DIEGO

Datum; _¢£S.G.S.

C/TV OF SANTEE
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PUBLIC S58)

l Siﬂ'i |

PLANS FOR THE IMPROVEMENT OF
OFFSITE STORM DRAIN
IN_CITV OF SANTEE . TRACT NO. 4222

Recommended for Approval
ision Enginear
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4222,
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