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I Description and Site Location

The project, Site ‘D’ Improvements, is currently an undeveloped natural area. The
property is mostly owned by Walnut Valley Unified School Districts with small portion
owned by the City of Diamond Bar and Los Angeles County Department of Public
Works. The site totals approximately 30.08 acres and is located in the City of Diamond
Bar, California. It is bounded by Diamond Bar Boulevard to the north, Brea Canyon
Road to the west, existing residential to the south and undeveloped area to the east.
(See site map on Exhibit “A”)

II Hydrological Standards

The hydrology study was performed utilizing Los Angeles County Department of
Public Works (LACDPW) Modified Rational Methodology (MODRAT) and in
accordance with the requirements of the Los Angeles County Hydrology Manual. The
MODRAT computer program was applied through Watershed Modeling System
(WMS) as the interface. ~ Hydrological parameters used in the study, such as soil
classification and rainfall data, are based on the Los Angeles County Hydrology Manual
2006 version. LACDPW Tc calculator excel spreadsheet was used to compute the time
of concentration. The 50-year capital flood storm event was used in the study. The 50-
year, 24-hour rainfall for this site is 6.3 inches per Los Angeles County Hydrological
Map 1-H1.12.

III Existing Condition

The site is mostly comprised of natural hillsides and canyons. Only a small area at
eastern portion of property is draining northerly to Diamond Bar Boulevard following
its natural flow path to an existing low point. The runoff from rest of area is flowing
westerly to the Brea Canyon Channel, owned and operated by LACDPW.

Currently, Brea Canyon Channel is a trapezoidal concrete lined drainage facility at this
reach. Under Diamond Boulevard, a double 8 feet by 8 feet reinforced concrete box
(RCB) serves as roadway culvert. Between existing channel and Brea Canyon Road, an
area of 1 acre, owned by the City of Diamond Bar, is draining to this channel as well.

The 50-year storm creates approximately 68.38 cfs of runoff from west portion of site
including the slope from existing residential area adjacent southerly property. In
addition to the runoff generated from the site, an existing 33” RCP is carrying off-site
discharge of 83.94 cfs into the site according to the record drawings for LACDPW
private drain No. 1437. Since the time of concentration for this off-site discharge is not
available, direct summation of these two discharges shall be a conservative analysis. It
totals 152.32 cfs at Brea Canyon Channel.



On east portion of the site, 50-year storm runoff of 3.38 cfs is discharged to Diamond
Bar Boulevard. See Existing Hydrology Calculations in Appendix A and Hydrology
Map in Appendix D.

IV~ Proposed Condition

The site developments will include both residential and commercial use. The 74 percent
of impervious area for mixed multi-family residential and 91 percent for commercial
have been used in the hydrology calculations. Together with the off-site discharge into
the site, the 50-year storm runoff totals 174.80 cfs at Brea Canyon Channel confluence.
As mentioned previously, the discharge is direct summation of proposed runoff and
off-site runoff because time of concentration is not available.

The storm drain pipe from developed area will require a water quality device to clean
the storm runoff before discharged to Brea Canyon Channel. This is to satisfy the
Standard Urban Stormwater Mitigation Plan (SUSMP) required by Los Angeles County.
Either flow based CDS unit or volume based water quality basin will meet the
requirements. See Appendix B for SUSMP calculations.

According to the record plans for Brea Canyon Channel (LACDPW private drain No.
395), 25-year discharge of 2,285 cfs is shown at downstream side of Diamond Bar
Boulevard culvert. LACDPW has requested the improvements shall be designed to
meet 50-year storm runoff which is converted to 2,602 cfs. Again, for direct summation
of two flows from the site and from the Channel, the 50-year discharge is calculated as
2,777 cfs at this reach. See Proposed Hydrology Calculations in Appendix A and
Hydrology Map in Appendix D.

The proposed grading plan indicates that the existing Brea Canyon Channel at this
reach will be replaced with reinforced concrete box (RCB) and the area created will be
used for parking or landscaping. An existing tributary open channel east of project will
be replaced with RCB as well for a proposed entrance to the site. To convey the 50-year
discharge, proposed channel section shall be double cells 9 feet wide by 8 feet high RCB
with average 20 feet cover based on the proposed grading plan. 50 feet of transition box
will be constructed from proposed RCB section to existing culvert section under
Diamond Bar Boulevard. A transition structure downstream of proposed RCB will be
constructed to join existing trapezoidal channel. See Appendix C for conceptual Brea
Canyon Channel plan.
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Proportion Impervious Data

Code

Land Use Description

% Impervious

1111 |High-Density Single Family Residential 42
1112 |Low-Density Single Family Residential 21
1121 [Mixed Multi-Family Residential 74
1122 |Duplexes, Triplexes and 2-or 3-Unit Condominiums and Townhouses 55
1123 |Low-Rise Apartments, Condominiums, and Townhouses 86
1124 |Medium-Rise Apartments and Condominiums 86
1125 |High-Rise Apartments and Condominiums 90
1131 |[Trailer Parks and Mobile Home Courts, High-Density 91
1132 |Mobile Home Courts and Subdivisions, Low-Density 42
1140 |Mixed Residential 59
1151 |Rural Residential, High-Density 15
1152 |Rural Residential, Low-Density 10
1211 |Low- and Medium-Rise Major Office Use 91
1212 |High-Rise Major Office Use 91
1213 |Skyscrapers 91
1221 |Regional Shopping Center 95
1222 |Retail Centers (Non-Strip With Contiguous Interconnected Off-Street 96
1223 |Modern Strip Development 96
1224 |Older Strip Development 97
1231 |Commercial Storage 90
1232 |Commercial Recreation 90
1233 [Hotels and Motels 96
1234 |Attended Pay Public Parking Facilities 91
1241 |Government Offices 91
1242 |Police and Sheriff Stations 91
1243 |Fire Stations 91
1244 |Major Medical Health Care Facilities 74
1245 |Religious Facilities 82
1246 |Other Public Facilities 91
1247 |Non-Attended Public Parking Facilities 91
1251 |Correctional Facilities 91
1252 |Special Care Facilities 74
1253 |Other Special Use Facilities 86
1261 |Pre-Schools/Day Care Centers 68
1262 |Elementary Schools 82
1263 |Junior or Intermediate High Schools 82
1264 |Senior High Schools 82
1265 |Colleges and Universities 47
1266 |[Trade Schools and Professional Training Facilities 91
1271 |Base (Built-up Area) 65
1271.01 [Base High-Density Single Family Residential 42
1271.02 [Base Duplexes, Triplexes and 2-or 3-Unit Condominiums and T 55

HYDROLOGY APPENDIX D
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APPENDIX A

Hydrology Calculations
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APPENDIX B

SUSMP Water Quality Calculations
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APPENDIX A VOLUME & FLOW RATE CALCULATIONS

PROVIDE PROPOSED PROJECT CHARACTERISTICS

Ao 32. (5 Acres
Type of Development Residen tial & Comme(‘cfa[
Predominate Soil Type # 002
% of Project Impervious 7 LiL %
% of Project Pervious 2 e %
:/Jn of Project Contributing 0 %
ndeveloped Area
A 23.7 ? Acres
Ap 8.3 é’ Acres
Ay 0 Acres

Aren  Breakdown

Resident ol 6.58 Ac THE mpervious

Commencrak. .44 Ac Q) impervious

Slopes 4,13 AC 30% imperviou$
32.15 AC 7T

(638018 + ()04t (413)(03) _ oy
YRE

o Feruim{S =

Developed by 1. Nasseri, J. Pereira, T. Piasky, & A. Walden
A-3



APPENDIX A VOLUME & FLOW RATE CALCULATIONS

DETERMINING THE PEAK MITIGATED FLOW RATE (Qyy):

In order to determine the peak mitigated flow rate (Qp,,) from the new development, use the Los
Angeles County Department of Public Works Hydrology Manual. Use the Modified Rational
Method for calculating the peak mitigation Qy,, for compliance with the Standard Urban Stormwater
Mitigation Plan (SUSMP). Use attached Table 1 for all maximum intensity (L) values used.

By trial and error, determine the time of concentration (T,), as shown below:

CALCULATION STEPS:

1. Assume an initial T value between 5 and 30 minutes.
Te 15 minutes

2. Using Table 1, look up the assumed T, value and select the corresponding I, intensity in
inches/hour.

I 0.2 o/ inches/hour

3. Determine the value for the Undeveloped Runoff Coefficient, C,;, using the runoff coefficient
curve corresponding to the predominant soil type.

C, 0.28

4. Calculate the Developed Runoff Coefficient, C; = (0.9 * Imp. } + [ (1.0 - Tmp. ) * C; ]
Cy 0-765

5. Calculate the value for C, * I,

C, * I, 0.20 4—

6. Calculate the time of concentration, To = 10%%7#* ( C, * 1, )" * Length **® * Siope *'*

Calculated T, 4‘0' 7 minutes

7. Calculate the difference between the initially assumed T, and the calculated T, if the difference
is greater than 0.5 minutes. Use the calculated T as the assumed initial T, in the second
iteration. If the T, value is within 0.5 minutes, round the acceptable T, value to the nearest
minute.

Lse max. 30 minutes

Developed by I. Nasseri, J. Pereira, T. Piasky, & A. Walden
A-4



APPENDIX A

VOLUME & FLOW RATE CALCULATIONS

TABLE FOR ITERATIONS:
Iteration | Initial Ix Cy Cp Cp*lk Calculated | Difference
No. Te (in/hr) (in/hr) T (min) (min)
(min)

1 15 |0.267] 0.38 0. 765 0.204 40, 7 25,7
2 30 104931 0.22 0,723 o.140
3
4
5
6
7
8
9
10

Acceptable T value 30 minutes

8. Calculate the Peak Mitigation Flow Rate,

Qe = Cp ¥ Iy * Ap * (1.008333 fi*-hour / acre-inches-seconds)

4,49  ofs

Qom

Q= (0723)(0.193)(32.15)= 4.49 cfs

Flow Rase

Use

CDS

PMSU 40_30

Developed by 1. Nasseri, J. Pereira, T. Piasky, & A. Walden

A-5




APPENDIX A VOLUME & FLOW RATE CALCULATIONS

In order to determine the volume (V) of stormwater runoff to be mitigated from the new
development, use the following equation:

Vu = (27225 /acre ) * [ (A)D(0.9)+ (Ap+ Ay X Cy) ]

(27225 )[(23.7? 0.9) +¢8.36)0.193) |

il

= gobgld P = .44 ac-ft

Developed by 1. Nasseri, J. Pereira, T. Piasky, & A. Walden
A-7



UNDEVELOPED RUNOFF COEFFICIENT (Cu)

Cp = (0.9 * IMP) + (1.0 - IMP) * C,,

Where: Cp = Developed Runoff Coefficient
IMP = Proportion Impervious
Cu = Undeveloped runoff coefficient

Los Angeles County Department of Public Works

RUNOFF COEFFICIENT CURVE
SOIL TYPE NO. 002

1.0

0.9

G

0.7

0.6

T —— -5\

0.5

0.4

0.3

0.2

0.1

0.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
RAINFALL INTENSITY (1) INCHES/HOUR

File:Soil Curve Data and Graphs 0-24 Tab:GN2 HYDROLOGY APPENDIX C BJW: 06/14/2004



APPENDIX A VOLUME & FLOW RATE CALCULATIONS

TABLE 1

INTENSITY - DURATION DATA FOR 0.75-INCHES OF RAINFALL
FOR ALL RAINFALL ZONES

Duration, T (min) Rainfall Intensity, I (in/hr)
5 0.447
6 0.411
7 0.382
8 0.359
9 0.339
10 0.323
1 0.309
12 0.297
13 0.286
14 0.276
15 0.267
16 0.259
17 0.252
18 0.245
19 0.239
20 0.233
21 0.228
22 0.223
23 0.218
24 0.214
25 0.210
26 0.206
27 0.203
28 0.199
29 0.196
30 0.193

DETERMINING THE VOLUME (V,,)

Developed by I. Nasseri, J. Pereira, T. Piasky, & A. Walden
A-6



TABLE

A

MODEL PERFORMANCE CAPABILITY

MODEL DESIGN FLOW RATE REFERENCE
NUMBER CFS MGD M3/sec PAGE
PMIU20_15 0.7 0.5 02
PMSU20_15_4 0.7 0.5 .02
PMSU20_15 0.7 0.5 .02
| PMSU20_20 1.1 0.7 .03
Z | PMSU20_25 1.6 1.0 .05
=1 PMSU30_20 2.0 1.3 .06 9
PMSU30_30 3.0 1.9 .08
PMSU40_30 45 3.0 A3
PMSU40_40 6.0 3.9 17
PSWC30_30 3.0 1.9 .08
g PSWC40_40 6.0 3.9 A7
i PSWC56_40 9.0 5.8 25
B PSWC56_53 14 9.0 40
PSWC56_68 10 12 54 0
w | PSWC56_78 25 16 71
S| PSW30_30 e .08
S| pswsosz | W0 | Ts | a5
PSW50_50 11 7.1 31
w70 |26 | a7 |7
. PSW100_60 30 19 85 y
PSW100_80 50 32 1.4
B T T e e T
y | CSWISO_134 - ) 148 195} 42
P& CSW200_164 270 174 76 12
= | cswa40 160 | 300 | es | T&s
Conversion: 1cfs = 0.0283 cubic meters per second, or 1 M‘v’/sec = 35.31cfs
1cfa = 0.64512 MGD or TMGD = 1.55 cis

PMSU= Precast Manhole Storm Water Unit ———
PSWC= Precast Storm Water Concentric

PSW = Precast Storm Water

CSW =Cast in Place Storm Water

* L or R designates the location of the CDS when jooking downstream,
(L)eft represents being placed on the Left side of the siormdrain,
(R)ight is placed on the right side.

MODEL DESIGNATIONS

Screen Diameter

!—— Screen Height

Fteny

—— X X _ X X (L or R#*

— Feet{J | Tenths of a Foot
‘Tenths of o Foot

Feet

8
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APPENDIX C

Conceptual Brea Canyon Channel Plan
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Based on LA Countg{ Private Dran NO. 295
( Brea Cﬂﬂ\ljom Ctame 1)

K25 = 2235 CJD‘S @ Diamend Bar Blvd. (DBB)
50 = 2285/0,878 = 2602 C’fs @ DBR
From Proposed Development

Kso = 174. 8 (-’-j\s

Divect summation

TelaR Rso al PWPOSW{ KeB (Y)o Cczr\ﬂueuce &upomfws

Koo = 26024 1948 = 2799 ofs

)



Worksheet for Rectangular Channel - 1

Total
Qso = 2,777 cf%

Friction Method: Manning Formula DDU b! e Ce[(s

Solve For: Normal Depth &50 =1, 3 8? ¢ "PS%@H

'Roughness Coefficient:

H

Flow Element Rectangular Channel

0.013
Channel Slope: 0.00880 firft BOt{:O W l/l) ’\0( {;k
Bottom Width: 9.00 it J
Discharge: 1389.00 frs £——— & Per 84 {{

Normal Depth 7.28 <L )\]Orma( DePdA
Flow Area: 65.51 ft
Wetlted Perimeter: 23.56 ft
Top Width; 9.00 ft
Critical Depth: 9.05 ft {

p 8 high Box
Critical Slope: 0.00514 ft/ft | 3 0
Velocity: 21.20 fifs
Velecity Head: 6.99 ft C Qew]a!f\ as
Specific Energy: 14.27 ft h l ~P )
Froude Number: 1.39 OPQ 4l C anne !0"‘)
Flow Type: Supergritical

bownstream Depth:
Length: 0.00
Number Of Steps: o]

_Upstream Depth: 0.00 ft

Profile Description:

Profile Headloss: 0.00 ft
Downstream Velocity: Infinity ftfs
Upstream Velocity: Infinity ftfs
Normal Depth: 7.28 ft
Critical Depth: 9.05 it
Channel Slope: 0.00880 fiift

Critical Slope: 0.00514 i/t
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