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PRELIMINARY HYDROLOGY AND HYDRAULIC CALCULATIONS
FOR
ROMERO DRIVE TENTATIVE MAP

The project is located at 6850 Country Club Drive with Assessor’s Parcel Nos. 352-300-
11. The project proposes to grade approximately 3.74 acres for the construction of 5
proposed residences and an access concrete driveway that will connect to an existing
concrete driveway. The following hydrology calculations were prepared utilizing the
rational method with Hydraflow Hydrographs software and the 2017 City of San Diego
Drainage Design Manual criteria. The manual allows for a weighted C value based on
the actual percentage area of impervious surface. See the enclosed runoff factor
calculations for determination of C factors for each of the pre- and post-development
drainage basins.

PRE-DEVELOPMENT CONDITIONS: The existing site currently is a golf course with
an existing concrete paved driveway along the middle portion of the site which is
accessed via Romero Drive near the northwest corner of the site. The existing drainage
within the site is divided up into two drainage basins (refer to Pre-Development
Drainage Map located in this report). Drainage Basin A consists of natural sheet flow in
the general east direction that is directed toward an existing detention basin. The peak
100-year storm event discharge for Drainage Basin A is 0.77 cfs. Drainage Basin B
consists of natural sheet flows in a general southeasterly direction that is directed
towards an existing biofiltration basin. The peak 100-year storm event discharge for
Drainage Basin B is 4.42 cfs. The total pre-development 100-year peak discharge from
the proposed development site (Basin A + Basin B) is 5.19 cfs.

POST-DEVELOPMENT CONDITIONS:

Drainage Basin A will not be developed and will discharge similar to the pre-
development condition, where runoff from this area will sheet flow into the existing
detention basin. As part of the proposed project, the site will go through a coastal
development permit process to adjust the property lot lines to create five separate
single-family residential lots in Drainage Basin B. Each newly created lot will
accommodate a new single-family residence and its appurtenances. The proposed
development will maintain similar drainage patterns as in the existing condition, and will
consist of five drainage basins (refer to the enclosed Post-Development Drainage Map).
Drainage basin B is comprised of five sub-basins: B1-A, B1-B, B2, B3, B4, B5, and B6.
Basins B1 through B5 consists of runoff from the proposed main residence and its
adjacent landscape areas. Runoff from the house rooftop will be directed through roof
gutters onto the adjacent landscape areas prior to entering a proposed storm drain
system that will direct runoff into a proposed biofiltration with partial retention basin
which will provide some mitigation of the 100-year peak discharge. Sub-basin B6 is the
graded slope outside basins B1-B5 and is sheet flow through the natural vegetated
Parcel C then off site. Sub-basins B1-B5 consist of graded slopes and any peak flows
exceeding the low flow threshold in the biofiltration basin will be collected in the overflow
inlets and conveyed through Lots 2 to 5 and discharging onto an energy dissipater prior
flowing downstream at the northerly boundary of Lot 5. The peak 100-year discharge of
Drainage Basin B is 5.00 cfs. The total post-development peak 100-year discharge from
the proposed development site (Drainage Basin A + B) after mitigation is approximately
5.77 cfs.

SON2307-03
Preliminary Hydrology / Drainage Study



The following table is a summary of the 100-year peak discharges for the pre- and post-
development conditions:

PRE & POST DEVELOPMENT 100-YR. PEAK DISCHARGES
PRE-DEVELOPMENT POST-DEVELOPMENT wﬁmﬁﬁm
BASIN AREA  |DISCHARGE | SUB-BASIN | AREA |DISCHARGE | AREA |DISCHARGE

o A Qioo D A Qioo A Qoo
(IN ACRES) | (N CFS) (N ACRES) | (NCFS) |(NACRES) | (NCFS

A 053 077 A 053 077 053 077

3.84 4.42 B1-A 024 1.03 024 060

B1-B Q.06 ol4 0.06 0.06

B2 064 1.06 064 035

B3 059 175 059 055

B4 058 1.08 058 0.40

B5 098 3.24 098 170

B6 0.65 094 065 094
TOTAL | 437 aC. 5l9 CFS 427 AC. | 100l CFS 427 AC. 577 CFS

SUMMARY OF 100-YEAR, 6-HOUR STORM EVENT

CONCLUSION:

* The peak 100-year discharge from the post-development after mitigation will be
less than the discharge in the pre-development condition.

* There will be no negative impacts to downstream and/or adjacent properties /
drainage facilities due to the construction of the proposed development.

» The project site does not impact waters of the U.S., therefore it is not subject to

CWA 401/404 regulations.

SON2307-03

Preliminary Hydrology / Drainage Study
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD
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Figure A-1. Intensity-Duration-Frequency Design Chart

A-4  The City of San Diego | Drainage Design Manual | January 2017 Edition SD)



L10T/S/Y

SN ‘dewsaiu] ‘d INJWFHONI “Ulwies ‘Iy3H ‘1s3 ‘Juswsbeurly pue Jo neaing ‘SIoues asnqy podey - Ls3

10RIU0D * AJBALd  BSM JO Swu]  djdH - Wod'LsT

0} Wo0Z

uiseg spisuesd0  NISYE 39NV NIVY
| a dnoxS TI10S O¥aAH|

d3dWNN
0€°906 NISVd O¥dAH

JNWVNVH JNWVN
SV AWVS VIJvaNS OYdAH

sdduos  JWVN VIV OYAAH
SOLINOSYN3d JWVN LINN OYdAH

Joje|noje) buizis dg

e/u /_

> g

s

v 1
buizis diwg

pusber

[ pusba Mm usu0) [F]  Inoqy G

dewaseg nl _ .m__muwn_ m

ANL IAIHJA OH43INOd
ddAL 110S

Page 4 of 98



APPENDIX A: RATIO NAL METHO D AND MODIFIED RATIO NAL METHOD
Table A-1. Runoff Coefficients for Rational Method

Runoff Coefficient (C)
Land Use
Soil Type ®

Residential:

Single Family (Assumed 50% Imperviousness) 0.55

Multi-Units 0.70

Mobile Homes 0.65

Rural (lots greater than Y2 acre) 0.45
Commercial @

80% Impervious 0.85
Industrial ?

90% Impervious 0.95

Note:
@ Type D soil to be used for all areas.

@ Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%,
the values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual
imperviousness to the tabulated imperviousness. However, in case shall the final coefficient be less than
0.50. For example: Consider commercial property on D soil.

Actual imperviousness = 60%

Tabulated imperviousness (For =

Single-Family) 50%
Revised C = (60/50) x = 0.66
0.55

The values in Table A-1 are typical for urban areas. However, if the basin contains rural
or agricultural land use, parks, golf courses, or other types of nonurban land use that are
expected to be permanent, the appropriate value should be selected based upon the soil
and cover and approved by the City.

Pre-DeveloPment - Romero Drive TM

Basin A B
Impervious Area (SF) 7,841 19,858
Total Basin Area (SF) 23,087 125,017
Actual imperviousness (Al) = . .
Imp. Area/Total Area 3d% 16%
Tabulated imperviousness = 45% 45%
For Single-Family:

Revised C = (AI/50) x 0.55,
0.50 Minimum For 0.42 0.19

Rural: C=045

Use 0.50 0.50




APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD

Table A-1. Runoff Coefficients for Rational Method

Runoff Coefficient (C)
Land Use
Soil Type @

Residential:

Single Family (Assumed 50% Imperviousness) 0.55

Multi-Units 0.70

Mobile Homes 0.65

Rural (lots greater than Y2 acre) 0.45
Commercial ?

80% Impervious 0.85
Industrial @

90% Impervious 0.95

Note:
) Type D soil to be used for all areas.

@ Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the values given for
coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to the tabulated imperviousness.
However, in case shall the final coefficient be less than 0.50. For example: Consider commercial property on D soil.

Actual imperviousness

Tabulated imperviousness (For
Single-Family)

Revised C = (60/50) x 0.55

60%

50%

0.66

The values in Table A-1 are typical for urban areas. However, if the basin contains rural
use, parks, golf courses, or other types of nonurban land use that are expected to be permanent, the appropriate
value should be selected based upon the soil and cover and approved by the City.

Post-Development Romero Drive TM

or agricultural land

Basin B1-A B1-B B2 B3 B4 B5 A
Impervious Area (SF) 9,160 1,611 11,799 16,122 12,631 30,069 7,841
(Acres) 0.210 0.037 0.271 0.370 0.290 0.690 0.180
Total Basin Area (SF) 10,314 2,765 27,817 25,793 25,384 42,829 23,087
(Acres) 0.237 0.063 0.639 0.592 0.583 0.983 0.530
0.71 89% 58% 42% 63% 50% 70% 34%
Tabulated imperviousness = 50% 50% 50% 50% 50% 50% 50%
For Single-Family:
Revised C = (AI/50) x 0.55, 0.50
Minimum For Rural: 0.98 0.64 0.47 0.69 0.55 0.77 0.37
C=045

Use 0.98 0.64 0.50 0.69 0.55 0.77 0.50




DRAINAGE MAPS
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CALCULATIONS



Romero Drive TM
Pre-Development

PRE-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN A: Q 1o,

COMBINED RUNOFF COEFFICIENT (C):

Land Use

Coefficient ( C )

Tributary Area

Rural (Lots greater than 1/2 acre)

0.45

0.53

AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

RAINFALL INTENSITY (I):

AFE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration

To=[1.8(1.1-C)(DM/2)J[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

6.5 Feet

296 Feet

2.20 %

14.30 Minutes

Use 5 Minutes
Minimum

2.90 Inches/Hour

0.53 Acres

0.77 ft/sec




Romero Drive TM
Pre-Development

PRE-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN B: Q .o,

COMBINED RUNOFF COEFFICIENT (C):

Land Use

Coefficient ( C )

Tributary Area

Rural (Lots greater than 1/2 acre)

0.45

3.84

AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

RAINFALL INTENSITY (I):

AFE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration

To=[1.8(1.1-C)(DM/2)J[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

| 44 Feet

| 1080 Feet

| 407 %

| 22.22  Minutes

2.30 Inches/Hour

| 3.84 Acres

| 4.42 ft’/sec




POST-DEVELOPMENT DRAINAGE
CALCULATIONS



Romero Drive TM
Post-Development Lot 1 (BASIN 1A)

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B1-A: Q 15

COMBINED RUNOFF COEFFICIENT (C):

Land Use

Coefficient ( C)

Tributary Area

Single Family

0.98

0.24

AC

City of San Diego Drainage Design Manual - January 2017 Edition

Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration

To=[1.8(1.1-C)(DM/2)J[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

16.5 Feet

310 Feet

532 %

2.18 Minutes

Use 5 Minutes
Minimum

4.40 Inches/Hour

0.24 Acres

1.03 ft’/sec




Hydrograph Report

Project Name: Romero Dr TM

Studio Express by Hydrology Studio v 1.0.0.15

BASIN 1A

12-17-2023

Hyd. No. 1

Hydrograph Type = NRCS

Storm Frequency =100-yr

Time Interval =1 min
Drainage Area =0.24 ac

Tc Method = User-Defined
Total Rainfall =7.322in

Storm Duration =6 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor
Required Storage

= 1.046 cfs
=3.12 hrs
= 2,648 cft
=62
=10.0 min
= Synthetic
=484

= 654 cft

1.99
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.19

’I_

Q (cfs)

0.9+
0.8
0.7
0.6+
0.5
0.4+
0.3
0.2
0.1

100-Yr, Qp = 1.05 cfs

Time (hrs)
= BASIN 1A——Req'd Stor — Target Q




Hydrograph Discharge Table

NRCS

Time Outflow Time Outflow Time Outflow Time Outflow Time Outflow
(hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs)
2.32 0.012 5.92 0.076
2.42 0.023 6.02 0.073
2.52 0.039 6.12 0.033
2.62 0.061 6.22 0.003
272 0.094 ...end ...end
2.82 0.150

2.92 0.266

3.02 0.622

3.12 1.046

3.22 0.783

3.32 0.491

3.42 0.365

3.52 0.296

3.62 0.252

3.72 0.221

3.82 0.198

3.92 0.180

4.02 0.165

4.12 0.153

4.22 0.144

4.32 0.135

4.42 0.128

4.52 0.122

4.62 0.116

4.72 0.111

4.82 0.106

4.92 0.102

5.02 0.099

5.12 0.095

5.22 0.092

5.32 0.090

5.42 0.087

5.52 0.084

5.62 0.082

572 0.080

5.82 0.078




Romero Drive TM
Post-Development Lot 1 (BASIN 1B)

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B1-B: Q ;9,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
Single Family 0.64 0.04 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

=
RAINFALL INTENSITY (I):
AFE'= Change in elevation along the Effective Slope = 16.5 Feet
D= Water Course Distance = 310 Feet
S= Slope = (4E/D) X 100% = 5.32 %
Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN1/3)] = = 8.35 Minutes
Use 5 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8 Minimum
City of San Diego- Drainage Design Manual 2017
Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017
PEAK DISCHARGES (Q):
A = Area of the basin = | 0.04 Acres
Q=CIA = | 0.11 ft’/sec




Hydrograph Report

Project Name: Romero Dr TM

Studio Express by Hydrology Studio v 1.0.0.15

BASIN 1B

12-17-2023

Hyd. No. 2

Hydrograph Type = NRCS

Storm Frequency =100-yr

Time Interval =1 min
Drainage Area =0.06 ac

Tc Method = User-Defined
Total Rainfall =7.322in

Storm Duration =6 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor
Required Storage

=0.135 cfs
=3.13 hrs
= 382 cft
=49
=10.0 min
= Synthetic
=484
=113 cft

0.14

0.13

0.12

0.11

0.1

0.09+

0.08

= 0.07

Q (cfs)

0.06

0.05

0.04

0.03

0.02

0.01

100-Yr, Qp = 0.14 cfs

Time (hrs)
= BASIN 1B——Req'd Stor = Target Q




Hydrograph Discharge Table

NRCS

Time Outflow Time Outflow Time Outflow Time Outflow Time Outflow
(hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs)
2.92 0.016
3.02 0.062
3.12 0.134
3.22 0.113
3.32 0.076
3.42 0.059
3.52 0.049
3.62 0.042
3.72 0.037
3.82 0.034
3.92 0.031
4.02 0.029
4.12 0.027
4.22 0.025
4.32 0.024
4.42 0.023
4.52 0.022
4.62 0.021
4.72 0.020
4.82 0.019
4.92 0.019
5.02 0.018
5.12 0.017
5.22 0.017
5.32 0.016
5.42 0.016
5.52 0.016
5.62 0.015
572 0.015
5.82 0.014
5.92 0.014
6.02 0.014
6.12 0.006
...end ...end




Romero Drive TM

Post-Development Lot 2

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B2: Q 45,

COMBINED RUNOFF COEFFICIENT (C):

Land Use

Coefficient ( C)

Tributary Area

Single Family

0.50

0.64

AC

City of San Diego Drainage Design Manual - January 2017 Edition

Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2)}J/[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

7 Feet

275 Feet

2.55 %

13.12 Minutes

3.30 Inches/Hour

0.64 Acres

1.06 ft*/sec




Project Name: Romero Dr TM

Hydrograph Report

Studio Express by Hydrology Studio v 1.0.0.15 12-17-2023

BASIN 2 Hyd. No. 3

Hydrograph Type = NRCS Peak Flow =1.100 cfs
Storm Frequency =100-yr Time to Peak =3.17 hrs

Time Interval =1 min Runoff Volume = 3,500 cft
Drainage Area =0.64 ac Curve Number =46

Tc Method = User-Defined Time of Conc. (Tc) =11.0 min

Total Rainfall =7.322in Design Storm = Synthetic
Storm Duration =6 hrs Shape Factor =484

Target Outflow  =0.350 ofs Required Storage = 1,471 cft

100-Yr, Qp = 1.10 cfs

1.99
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.19

’I_

Q (cfs)

0.9+
0.8
0.7
0.6+
0.5
0.4+
0.3
0.2

0.1+ —\

0 T T T I T T T I T T T T T T T T T T T T T T T T T T 1

0 1 2 3 4 5 6 7
Time (hrs)

= BASIN 2——Req'd Stor — Target Q




Hydrograph Discharge Table

NRCS

Time Outflow Time Outflow Time Outflow Time Outflow Time Outflow
(hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs)
2.92 0.047
3.02 0.353
3.12 0.994
3.22 1.058
3.32 0.772
3.42 0.583
3.52 0.479
3.62 0.412
3.72 0.365
3.82 0.330
3.92 0.303
4.02 0.281
4.12 0.263
4.22 0.247
4.32 0.234
4.42 0.223
4.52 0.213
4.62 0.204
4.72 0.196
4.82 0.189
4.92 0.182
5.02 0.177
5.12 0.171
5.22 0.166
5.32 0.162
5.42 0.157
5.52 0.153
5.62 0.150
572 0.146
5.82 0.143
5.92 0.140
6.02 0.135
6.12 0.078
6.22 0.018
6.32 0.00
...end ...end




Romero Drive TM
Post-Development Lot 3

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B3: Q 1,

COMBINED RUNOFF COEFFICIENT (C):

Land Use

Coefficient ( C)

Tributary Area

Single Family

0.69

0.59 AC

City of San Diego Drainage Design Manual - January 2017 Edition

Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculation.

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration

To=[1.8(1.1-C)(DM/2)J[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

8 Feet

193 Feet

4.15 %

6.38 Minutes

4.30 Inches/Hour

0.59 Acres

1.75 ft*/sec




Hydrograph Report

Project Name: Romero Dr TM

Studio Express by Hydrology Studio v 1.0.0.15

BASIN 3

12-17-2023

Hyd. No. 4

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall
Storm Duration

Target Outflow

= NRCS
=100-yr

=1 min

=0.59 ac

= User-Defined
=7.322in

=6 hrs

= 0.950 cfs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor
Required Storage

=1.725 cfs
=3.15 hrs

= 4,867 cft
=54

=11.0 min

= Synthetic
=484

= 1,265 cft

1.99
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.19

’I_

Q (cfs)

0.9+
0.8
0.7
0.6+
0.5
0.4+
0.3
0.2
0.1

100-Yr, Qp = 1.72 cfs

Time (hrs)

= BASIN 3——Req'd Stor — Target Q




Hydrograph Discharge Table

NRCS

Time Outflow Time Outflow Time Outflow Time Outflow Time Outflow
(hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs)
2.62 0.013 6.22 0.021
2.72 0.053 6.32 0.00
2.82 0.132 ...end ...end
2.92 0.298

3.02 0.816

3.12 1.663

3.22 1.560

3.32 1.050

3.42 0.765

3.52 0.616

3.62 0.522

3.72 0.458

3.82 0.410

3.92 0.374

4.02 0.344

4.12 0.320

4.22 0.300

4.32 0.283

4.42 0.268

4.52 0.255

4.62 0.244

4.72 0.234

4.82 0.225

4.92 0.216

5.02 0.209

5.12 0.202

522 0.196

5.32 0.190

5.42 0.185

5.52 0.180

5.62 0.175

5.72 0.171

5.82 0.167

5.92 0.163

6.02 0.157

6.12 0.091




Romero Drive TM
Post-Development Lot 4

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B4: Q 15,

COMBINED RUNOFF COEFFICIENT (C):

Land Use

Coefficient ( C)

Tributary Area

Single Family

0.55

0.58 AC

City of San Diego Drainage Design Manual - January 2017 Edition

Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculation.

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration

To=[1.8(1.1-C)(DM/2)J[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

| 17 Feet

| 323 Feet

| 526 %

| 10.23  Minutes

3.40 Inches/Hour

| 0.58 Acres

| 1.08 ft’/sec




Hydrograph Report

Project Name: Romero Dr TM

Studio Express by Hydrology Studio v 1.0.0.15

BASIN 4

12-17-2023

Hyd. No. 5

= NRCS
=100-yr
=1 min
=0.58 ac

= User-Defined

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall =7.322in

Storm Duration =6 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor
Required Storage

= 1.082 cfs
=3.17 hrs

= 3,366 cft
=47

=11.0 min

= Synthetic
=484

= 1,233 cft

1.99
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.19

’I_

Q (cfs)

0.9+
0.8
0.7
0.6+
0.5
0.4+
0.3
0.2
0.1

100-Yr, Qp = 1.08 cfs

3 4
Time (hrs)

= BASIN 4——Req'd Stor — Target Q




Hydrograph Discharge Table

NRCS

Time Outflow Time Outflow Time Outflow Time Outflow Time Outflow
(hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs)
2.92 0.066
3.02 0.377
3.12 0.991
3.22 1.030
3.32 0.742
3.42 0.557
3.52 0.456
3.62 0.392
3.72 0.346
3.82 0.313
3.92 0.286
4.02 0.265
4.12 0.248
4.22 0.233
4.32 0.221
4.42 0.210
4.52 0.200
4.62 0.192
4.72 0.184
4.82 0.178
4.92 0.172
5.02 0.166
5.12 0.161
5.22 0.156
5.32 0.152
5.42 0.148
5.52 0.144
5.62 0.140
572 0.137
5.82 0.134
5.92 0.131
6.02 0.127
6.12 0.074
6.22 0.017
6.32 0.00
...end ...end




Romero Drive TM
Post-Development Lot 5

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B5: Q 4,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area

Single Family 0.77 0.98 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculation.

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration
Tc=[1.8(1.1-C)(DM/2)J/[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

52 Feet

617 Feet

843 %

7.25 Minutes

4.30 Inches/Hour

0.98 Acres

3.24 ft’/sec




Hydrograph Report

Project Name: Romero Dr TM

Studio Express by Hydrology Studio v 1.0.0.15 12-17-2023
BASIN 5 Hyd. No. 6
Hydrograph Type = NRCS Peak Flow = 3.306 cfs
Storm Frequency =100-yr Time to Peak =3.12 hrs
Time Interval =1 min Runoff Volume = 8,644 cft
Drainage Area =0.98 ac Curve Number = 56
Tc Method = User-Defined Time of Conc. (Tc) =10.0 min
Total Rainfall =7.322in Design Storm = Synthetic
Storm Duration =6 hrs Shape Factor =484
TargetOuffiow __ =1700cfs Required Storage = 2,381 of
100-Yr, Qp = 3.31 cfs
4_
3_
So-
1 -
/ —\
0 T T T 1 T T T 1 T T T T T T T T T T T T T T‘I T T 1
0 1 2 3 4 5 6 7
Time (hrs)
= BASIN 5——Req'd Stor — Target Q




Hydrograph Discharge Table

NRCS

Time Outflow Time Outflow Time Outflow Time Outflow Time Outflow
(hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs) (hrs) (cfs)
2.52 0.020 6.12 0.120
2.62 0.076 6.22 0.010
272 0.171 ...end ...end
2.82 0.337

2.92 0.688

3.02 1.821

3.12 3.306

3.22 2.586

3.32 1.665

3.42 1.255

3.52 1.025

3.62 0.877

3.72 0.772

3.82 0.694

3.92 0.633

4.02 0.584

4.12 0.544

4.22 0.510

4.32 0.481

4.42 0.456

4.52 0.434

4.62 0.415

4.72 0.398

4.82 0.382

4.92 0.368

5.02 0.355

5.12 0.344

5.22 0.333

5.32 0.323

5.42 0.314

5.52 0.306

5.62 0.298

572 0.290

5.82 0.283

5.92 0.277

6.02 0.265




Romero Drive TM
Post-Development SLOPE AREAS

POST-DEVELOPMENT PEAK 100-YEAR DISCHARGES (Q)

BASIN LOT B6: Q 15,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area

Single Family 0.50 0.65 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculation.

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope

D= Water Course Distance

S= Slope = (AE/D) X 100%

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2)])/[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

| 31 Feet

| 580 Feet

| 534 %

| 14.88  Minutes

2.90 Inches/Hour

| 0.65 Acres

| 0.94 ft’/sec




POST-DEVELOPMENT MITIGATION
CALCULATIONS



VARIES
PVC LINER FASTENED
TO STRUCTURE
SHREDDED HARDWOOD PVT. RETAINNG WALL
MULCH (MIN. 12-MONTH OLD) Z
gggeosa:—\ —~ PVT. CATCH ™
PNV
AMENDED SOIL (5nowie MIN.—] EXIST. GRADE
PERCOLATION RATE) PER [ TYP)
SOIL MIXTURE BELOW X
ASTM 57 OPEN GRADED —] : NN\
STONE 3/4° WASHED = BW
CRUSHED ROCK ] 2PN
PVT. 8" PERFORA PVT. & PVC PIPE
IMPERMEABLE LINER (30 ML—/  PVC PIPE @ O5%
PVC GEOMEMBRANE BY EP
Rk EMWEDESQU“ L PER NATIVE MATERIAL 3" CLEAN & WASHED ASTM #33
SPECIFICATIONS FINE AGGREGATE SAND
3' LAYER OF ASTM 8 STONE
(A\SECTION
\-/ NO SCALE
P e R T D PVT. RETANNG WALL
SHREDDED HARDWOOD
MULCH (MIN. 12-MONTH OLD)
— VARIES —TIw_
AMENDED SOIL (Sravia MIN—{
PERCOLATION RATE) PER S 2
SOIL MIXTURE BELOW e 2
ASTM #57 OPEN GRADED—| X{ [F°F 7 2
STONE 3/4° WASHED i < BW
CRUSHED ROCK NG _|
IMPERMEABLE LINER (30 MIL
PVC GEOMEMBRANE BY EP|
OR APPROVED EQUAL) PER UNCOMPACTED
MANUFACTURER'S NATIVE MATERIAL
SPECIFICATIONS PVT. & PERFORATED
3" CLEAN € WASHED ASTM #33 PVC PIPE ¢ O5%
FINE AGGREGATE SAND
3" LAYER OF ASTM #8 STONE (B\SECTION
- NO SCALE
SOIL MIXTURE:

851 WASHED SAND, 10% FINES (SILT & CLAY), 5% ORGANIC MATTER.
(SEE CITY OF SAN DIEGO STORM WATER STANDARDS, APPENDIX F.)

PVT. BIOFILTRATION BASIN
NO SCALE




HYDRAULIC CALCULATIONS

(12" PVC & 6" PVC DISCHARGE
VELOCITY CALCULATIONS)



Project filename: Romero TM Post-Development.stx

Channel Report

Studio Express by Hydrology Studio v 1.0.0.15 12-17-2023
12-inch PVC Channel 1
CIRCULAR PIPE DISCHARGE
Diameter =12.0in Method = Known Q
Invert Elevation =528.00 ft Known Q = 3.40 cfs
Pipe Slope =4.000 %
Manning's n =0.013
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth HGL EGL Max Shear| Top Width
(cfs) (in) (sqft) (ft/s) (ft) (in) (ft) (ft) (Ib/sqft) (ft)
3.40 5.9 0.38 8.88 1.55 0.013 9.5 528.5 529.72 1.22 1.00
Elev () 12-inch PVC - Section Depth (in)

15.0

529.25

529.00 /\

52875

90

6.0

528.50

30

528.25

0.0

528.00

Span (in)




Project filename: Romero TM Post-Development.stx

Channel Report

Studio Express by Hydrology Studio v 1.0.0.15 12-17-2023
6-inch PVC LOT 1 Basins Channel 2
CIRCULAR PIPE DISCHARGE
Diameter =6.0in Method = Known Q
Invert Elevation =528.00 ft Known Q =0.66 cfs
Pipe Slope =10.000 %
Manning's n =0.013

CALCULATION SAMPLE

Flow Depth Area Velocity WP n-value |Crit Depth HGL EGL Max Shear| Top Width
(cfs) (in) (sqft) (ft/s) (ft) (in) (ft) (ft) (Ib/sqft) (ft)
0.66 2.6 0.08 7.93 0.73 0.013 5.0 528.2 529.20 1.37 0.50

Elev () 6-inch PVC LOT 1 Basins - Section Deptn (in)
52875 — T 9.0

52850 —f - T + 6.0

528.25 30

528.00 + + t + 0.0

Span (in)
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