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I.

Introduction

In conjunction with the proposed City of Hope Campus Plan, a long-term development plan for City of
Hope’s approximately 110-acre property (“Campus”), City of Hope retained KPFF to conduct a low
impact development (LID) study to analyze the pre- and post- improvement conditions of the Campus,
calculate and compare stormwater runoff generated under those conditions, and propose nonstructural and structural BMPs that would be feasible for the Campus. The proposed structural BMPs
described herein are adequately sized to treat the peak stormwater runoff calculated.

A. Project Location
The Campus is located at 1500 East Duarte Road, Duarte, CA 91010. Located just northeast of Los
Angeles, the Campus is situated at the eastern edge of the City of Duarte and the northwestern edge
of the City of Irwindale. The Campus is bounded by Duarte Road to the north, and Cinco Robles
Drive, LA County Flood Control Channel, and Buena Vista Street to the west. The undeveloped Santa
Fe Flood Control Basin is located to the east and south.

B. Project Description
The Campus is approximately 110 acres. Ground cover at the Campus is predominately hardscape
and structures, with some grass and planter areas. There is also a park and garden space within the
Campus, along Duarte Road, which measures about 11 acres of land, and is mostly covered with
grass.
The analysis presented herein examines the potential changes in stormwater runoff for the Campus
due to the development of the proposed City of Hope Campus Plan (“Project”), which would include
the development of additional outpatient, inpatient, research, office, industrial, warehouse, and
hospitality uses, as well as a new access roadway. The Project would include the construction of new
buildings, surface and parking lots, open space improvements and a new fire access roadway. Upon
full build-out, implementation of the Project would result in a total of 2,639,350 square feet of total
development at the Campus, an overall increase of 1,038,500 net new square feet of development
from existing conditions. Exhibit 1 shows the proposed areas of development at the Campus under
an Illustrative Development Scenario presented in the proposed Specific Plan.

II.

Drainage Concepts
A. Existing Drainage Patterns
Based on site visits, record drawings, as-builts, and available survey data, the existing site
stormwater was found to flow from the northeast to the southwest of the Campus. There is an
approximate 47 foot elevation difference from the highest point to the lowest point of the Campus.
The existing storm drain system consists of inlets and pipes that discharge to the private, on-site
storm drain lines; one 30”-36” RCP storm drain main runs from east to west near the center of the
Campus, and the other 24”-30” RCP storm drain main runs along the south border of the Campus.
Additionally, there is a Los Angeles County Flood Control Chanel (aka the Duarte Flood Control
Channel) that runs from north to south and passes through the southern portion of the Campus. The
1
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channel is highlighted in Exhibit 1. The existing hydrology is such that all of the stormwater on the
Campus east of the channel eventually ends up in the channel either by means of sheet flow or
through a pipe network that connects to the flood control channel at the southern corner of the
site.
Under existing conditions at the Campus, KPFF calculates that the total runoff generated by a 10year storm and 50-year storm would be 136 cubic feet per second (cfs) and 221 cfs, respectively.
The 10-year and 50-year storm events were used as a metric consistent with LA County’s
methodology. Hydrology calculations for existing conditions are based on existing building and site
plan documents as well as satellite survey information, and can be found in the hydrology report
prepared by KPFF and submitted in conjunction with this LID study.

B. Proposed Drainage Patterns
This study provides calculations for runoff under full build-out of the Specific Plan as proposed under
the Illustrative Development Scenario, as well as concepts to mitigate that runoff to meet current
LID standards. Under the County of Los Angeles MS4 permit, since less than 50% of the existing
impervious surface at the Campus would be altered by Specific Plan development, only the
proposed alteration must comply with LID requirements. See Appendix A for area tabulations.
Current LID standards require the on-site retention of the runoff from the 0.75-inch, 24-hour rain
event or the 85th percentile, 24-hour rain event, whichever is greater, through infiltration,
biofiltration/bioretention, and/or rainfall harvest and use.
Under the Illustrative Development Scenario provided in the proposed Specific Plan, KPFF calculated
the anticipated stormwater runoff rates for the 10-year and 50-year storm to be 141 cfs and 225 cfs,
respectively. These hydrology calculations for proposed full build-out conditions at the Campus can
be found in the hydrology report prepared by KPFF and submitted in conjunction with this LID study.
The hydrology report analyzes the stormwater runoff changes in the overall imperviousness of a site
and the overall changes in stormwater runoff due to the development of the Project. The LID report
examines the new and altered impervious areas on site and show how the stormwater runoff
generated from those newly developed areas will be treated. As previously mentioned, under the
County of Los Angeles MS4 permit since less than 50% of the existing impervious surface at the
Campus would be altered by Specific Plan development, only the proposed alteration must comply
with LID requirements. The three drainage areas shown in the hydrology report reflects the drainage
within the entire site including proposed and existing areas. For purposes of this LID report, the
proposed Campus is divided into four main drainage areas—DA1 through DA4—based on the way
the stormwater is conveyed and treated from those areas. Exhibit 1 shows the site drainage areas as
well as potential treatment locations.
The primary treatment system to mitigate stormwater runoff under the Project would be the
development of a Contech subsurface perforated corrugated metal pipe (CMP) stormwater
infiltration system at the southwest portion of the Campus, just east of the flood control channel,
and located in an area most suitable to receive drainage from other areas of the Campus. This CMP
infiltration system will receive stormwater from drainage areas DA1 and DA2, which will be
conveyed via underground pipes directly to the vicinity of the system. This stormwater will first be
pretreated by a Contech CDS unit and then discharged into the CMP infiltration system, where it will
infiltrate into the groundwater. This primary CMP infiltration system is shown on Exhibit 1.
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In addition, and as discussed below, although KPFF proposes to treat stormwater from drainage area
DA3 in a CMP infiltration system within that drainage area, stormwater from DA3 could alternatively
be routed to the primary CMP infiltration system at the southwest portion of the Campus if desired.
Overall, given that development at the Campus under the Specific Plan may proceed with a buildingby-building approach, the primary CMP infiltration system could either be implemented in phases as
new buildings are constructed, or be fully constructed up front to be able to capture the necessary
amount of runoff currently required to be retained under full build-out of the Project.
With respect to drainage areas DA3 and DA4, KPFF proposes to treat stormwater locally within
those respective drainage areas with modified bioswales, which would function as pretreatment
systems, and individual (smaller) CMP infiltration systems. If, however, bioswales are not desired as
a pre-treatment system in drainage areas DA3 and/or DA4, mechanical pretreatment systems such
as CDS unit could be used alternatively, prior to stormwater being discharged into the CMP
infiltration systems.
Moreover, KPFF has proposed optional stormwater pretreatment systems for drainage area DA2.
Although the entire volume of stormwater run-off from drainage area DA2 will be mitigated in the
primary CMP infiltration system at the southwest corner of the Campus, modified bioswales in
medians (or parkways) could be installed to act as pretreatment for stormwater before it is
conveyed to the primary CMP infiltration system. Under such a scenario, stormwater from the
roadways would be collected in modified bioswales in the center of the roads via sheet flow. The
modified bioswales would filter the stormwater before it is conveyed it via underground pipes to the
primary CMP infiltration system proposed in the southwest corner of the site.

C. Peak Stormwater Runoff Discharge Rates
As described above, as required by the most current Los Angeles County MS4 Permit, the entire
post-development Stormwater Quality Design volume (SWQDv) must be treated for the 0.75-inch,
24-hour rain event or the 85th percentile, 24-hour rain event, whichever is greater. Based on these
calculations, the structural and non-structural BMPs for the Project have been designed to treat
stormwater runoff from all storms up to and including the 85th percentile 24-hour storm event. The
SWQDv for drainage areas DA1 and DA2 would be collected and treated by infiltration at the
primary CMP infiltration system at the southwest corner of the Campus. The SWQDv for drainage
areas DA3 and DA4 would be retained in those areas.
The infiltration system footprint required for each drainage area is based on the treatment system
parameters provided in Appendix A. The pipe diameter selected for the corrugated infiltration metal
pipes is 96 inches. The length of pipe required is based on a system of four rows of these 96-inch
pipes. The footprints of the systems for each drainage areas are based on the system layouts
defined in Appendix A.
Table 1 shows the proposed infiltration footprint for each drainage area based on the preliminary
information available for the Project. Calculations for BMP sizing can be found in Appendix A.
However, it is worth noting that prior to finalizing appropriate BMP sizing, one or more percolation
tests would be required to better understand subsurface conditions and proper infiltration rate(s).
All BMPs meet the design criteria in Attachment H of the most current MS4 Permit. Input
parameters and calculations for BMP sizing are shown in Appendix A.
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Drainage
Area
DA1
DA2
DA3
DA4
Total

Table 1: Summary of Treatment Calculations
New and Altered
Volume to be
Flow to be Treated
Impervious Area Treated/Retained
(CFS)
(Acres)
On-Site (CF)
26.0
13.8
3.4
5.2
48.4

94,117
49,890
12,395
18,623
175,025

8.06
4.27
1.06
1.60
14.99

Infiltration
Footprint1 (LF x LF)
40 x 470
40 x 250
40 x 65
40 x 95
40 x 880

1

These footprints are preliminary determinations based on the Illustrative Development Scenario included for
the Project. Actual sizing will require percolation testing.

III. Best Management Practices (BMPs)
Detailed operation and maintenance plans for structural BMPs will be developed in accordance with the
concepts set forth in Appendix D.

A. Non-structural BMPs
1.

Open Paved Areas and Planter Areas

a. Regular sweeping of all open hardscape areas, at a minimum, on a weekly basis in order to
prevent dispersal of pollutants that may collect on those surfaces.
b. Regular pruning of the trees and shrubs in the planter areas to avoid formation of dried
leaves and twigs, which are normally blown by the wind during windy days. These dried
leaves are likely to clog the surface inlets of the drainage system when rain comes, which
would result to flooding of the surrounding area due to reduced flow capacities of the inlets.
c. Trash and recycling containers shall be used such that, if they are to be located outside or
apart from the principal structure, are fully enclosed and watertight in order to prevent
contact of stormwater with waste matter, which can be a potential source of bacteria and
other pollutants in runoff. These containers shall be emptied and the wastes disposed of
properly on a regular basis.
2.

Education and Training

The Operation and Management Manual will include education and training standards to ensure
training of COH staff as to proper maintenance of on-site BMPs. Such training will include
information on proper methods of handling and disposal of wastes..
3.

Monitoring and Maintenance

a. All BMPs shall be operated, monitored, and maintained for the life of the Project and at a
minimum, all structural BMPs shall be inspected, cleaned-out, and where necessary,
repaired, at the following minimum frequencies: 1) prior to October 15th each year; 2)
4
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during each month between October 15th and April 15th of each year and, 3) at least twice
during the dry season (between April 16 and October 14 of every year).
b. Debris and other water pollutants removed from structural BMPs during cleanout shall be
contained and disposed of in a proper manner.
c. The drainage system and the associated structures and BMPs shall be maintained according
to manufacturer’s specification to ensure maximum pollutant removal efficiencies (see
Appendix D for detailed Operation and Maintenance of Contech CDS and CMP systems).

B. Structural BMPs
1.

Contech CDS Unit

A Contech CDS stormwater treatment device is proposed to treat the stormwater runoff prior to
discharging to the primary CMP infiltration system. The CDS unit would be used as pretreatment for
stormwater before treatment by infiltration. The CDS unit is a mechanical device that acts as a
hydrodynamic separator to clean stormwater before it is directed to the CMP infiltration system by
removing large particles and debris from the stormwater. The CDS unit is considered a highly
effective BMP to capture the Project’s potential and anticipated pollutants. Installation procedures,
maintenance procedures and recommendations outlined by CDS shall be followed by the owner to
ensure proper performance of the CDS unit. These procedures include keeping maintenance
records, regular sweeping and removal of debris within the drainage areas, regular and visual
inspections, and replacement/proper disposal/replenishment of adsorbent materials.
2.

Modified Bioswale

The modified bioswales proposed, but not required, would pretreat stormwater before it is
infiltrated. Stormwater will sheet flow to the top of the modified bioswales and then percolate
through planting medium, soil, and gravel into a perforated pipe and the bottom of the swale. The
pipe will then convey the stormwater to the proposed locations for infiltration.
3.

Infiltration

Contech’s CMP stormwater infiltration system stores stormwater exceeding a site’s allowable
discharge rate and release it slowly over time through infiltration. Systems are sized and shaped to
meet site-specific needs, and are available fully or partially perforated. CMP infiltration systems are
available in all AASHTO M-36 types, with various coatings to achieve 75-100 year design service life.
Infiltration of the water means that the water is released from the storage system and allowed to
seep through the soil below it until it reaches and joins the groundwater below it.

C. Anticipated Potential Pollutants
The proposed build-out of the City of Hope Campus Plan has the potential for suspended sediments,
floatable trash, minimal pesticides and nutrients, oil and grease, and gasoline entering the storm
runoff system. As mentioned, stormwater will discharge to and be treated by modified bioswales,
CDS units, and infiltration which are to be properly maintained for adequate treatment.

5
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D. Storm Drain Stenciling
Catch basins on site shall be stenciled to indicate that no substance other than stormwater is to be
collected by the storm drain system. The legibility of the stencils is to be maintained by the above
mentioned party. Stencils shall be redrawn as necessary. See Appendix C.
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Exhibit 1
Site Drainage Areas and Treatment Locations
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Appendix A - Design Calculations
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LID Calculations
Proposed BMP Design Calculations

BMPs Sizing
Drainage
Area

Bldg. ID

Area
(AC)

% Imp

Length of
Water Flow
(FT)

Slope

85th%
Rainfall Soil
Rainfall
(Inch) Type
(Inch)

Cu

Req.
85th%
85th% Vm Infiltration
Qpm
(CF)
Footprint
(CFS)
Area (SF)

DA 1
1

Hospitality

2.91

96%

500

0.012

7.1

7

1.2

0.1

0.94

10,984

2

Research

2.36

91%

460

0.013

7.1

7

1.2

0.1

0.73

8,527

3

Outpatient

2.36

74%

540

0.013

7.1

7

1.2

0.1

0.73

8,525

4

Inpatient

2.65

74%

500

0.014

7.1

7

1.2

0.1

0.82

9,542

5

Outpatient

1.87

74%

385

0.014

7.1

7

1.2

0.1

0.58

6,738

6

PRKG Structure - E

3.19

91%

635

0.011

7.1

7

1.2

0.1

0.99

11,515

7

Office

0.77

91%

345

0.035

7.1

7

1.2

0.1

0.24

2,795

9

PRKG Structure - W

2.11

91%

450

0.014

7.1

7

1.2

0.1

0.65

7,593

11

Research

1.55

91%

385

0.021

7.1

7

1.2

0.1

0.48

5,595

12

Surface PRKG - SE

1.99

91%

425

0.011

7.1

7

1.2

0.1

0.62

7,191

13

Support Expansion

1.67

91%

300

0.020

7.1

7

1.2

0.1

0.51

6,006

14

Office

2.52

91%

590

0.016

7.1

7

1.2

0.1

0.78

9,106

8.06

94,117

4.27

49,890

∑

26.0

40 x 470

DA 2
15

Fire Access/New Roadway

13.8

91%

500

0.011

7.1

7

1.2

0.1

40 x 250

DA 3
8

Surface PRKG - N

3.4

91%

650

0.009

7.1

7

1.2

0.1

1.06

12,395
40 x 65

DA 4
10

Surface PRKG - SW

5.2

91%

700

0.009

7.1

7

1.2

0.1

1.60

18,623
40 x 95

∑

48.4

∑

40 x 880

Peak mitigated flow (Qpm) and Mitigated Volume (Vm) are greater based on the 85th Percentile calculations. Thus, the 85th Percentile method governs and the
required BMP sizing is based on the 85th Percentile volume and flow.

Percent impervious are based on Los Angeles County Hydrology Mannual, Appendix D Proportion Impervious Data
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For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary
Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:

8/16/2016
City of Hope - DA1
Duarte/ Los Angeles
California
KP
KPFF
(310) 665-2800

Enter Information in
Blue Cells

Corrugated Metal Pipe Calculator
Storage Volume Required (cf):
Limiting Width (ft):
Effective Depth Below Asphalt (ft):
Solid or Perforated Pipe:
Shape Or Diameter:
Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):
Stone Porosity (0 to 40%):

System Sizing
Pipe Storage:
Porous Stone Storage:
Total Storage Provided:
Number of Barrels:
Length Per Barrel:
Rectangular Footprint (W x L):

94,117
50.00
10.00
Solid
96
3.00
0
12
12
20

50.27 ft2 Pipe Area

Use Custom Layout (at right) for layout adjustment
94,298 cf
0 cf
94,298 cf
100.2% Of Required Storage
4 barrels
469.00 ft
41. ft x 469. ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

1,876
80
76
40

ft
pcs
bands
trucks

Construction Quantities**
Total Excavation:
Porous Stone Backfill For Storage:
Backfill to Grade Excluding Stone:

7122 cy
0 cy Stone
3629 cy Fill

Excess Footage = 0
Barrel 12
Barrel 11
Barrel 10
Barrel 9
Barrel 8
Barrel 7
Barrel 6
Barrel 5
Barrel 4
Barrel 3
Barrel 2
Barrel 1

0
0
0
0
0
0
0
0
469
469
469
469

0
0
0
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Number Of Barrels Exceed Graph
Limitations

0
0
0
0
0
469
469
469
469
0

**Construction quantities are approximate and should be verified upon final design
© 2007 CONTECH Stormwater Solutions

Custom Layout
To adjust layout, enter desired barrel length in the light blue boxes below.

100

200

300

400

500

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary
Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:

8/16/2016
City of Hope - DA2
Duarte/ Los Angeles
California
KP
KPFF
(310) 665-2800

Enter Information in
Blue Cells

Corrugated Metal Pipe Calculator
Storage Volume Required (cf):
Limiting Width (ft):
Effective Depth Below Asphalt (ft):
Solid or Perforated Pipe:
Shape Or Diameter:
Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):
Stone Porosity (0 to 40%):

System Sizing
Pipe Storage:
Porous Stone Storage:
Total Storage Provided:
Number of Barrels:
Length Per Barrel:
Rectangular Footprint (W x L):

49,890
50.00
10.00
Solid
96
3.00
0
12
12
20

50.27 ft2 Pipe Area

Use Custom Layout (at right) for layout adjustment
50,064 cf
0 cf
50,064 cf
100.3% Of Required Storage
4 barrels
249.00 ft
41. ft x 249. ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

996
44
40
22

ft
pcs
bands
trucks

Construction Quantities**
Total Excavation:
Porous Stone Backfill For Storage:
Backfill to Grade Excluding Stone:

3782 cy
0 cy Stone
1928 cy Fill

Excess Footage = 0
Barrel 12
Barrel 11
Barrel 10
Barrel 9
Barrel 8
Barrel 7
Barrel 6
Barrel 5
Barrel 4
Barrel 3
Barrel 2
Barrel 1

0
0
0
0
0
0
0
0
249
249
249
249

0
0
0
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Number Of Barrels Exceed Graph
Limitations

0
0
0
0
0
249
249
249
249
0

**Construction quantities are approximate and should be verified upon final design
© 2007 CONTECH Stormwater Solutions

Custom Layout
To adjust layout, enter desired barrel length in the light blue boxes below.

50

100

150

200

250

300

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary
Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:

8/16/2016
City of Hope - DA3
Duarte/ Los Angeles
California
KP
KPFF
(310) 665-2800

Enter Information in
Blue Cells

Corrugated Metal Pipe Calculator
Storage Volume Required (cf):
Limiting Width (ft):
Effective Depth Below Asphalt (ft):
Solid or Perforated Pipe:
Shape Or Diameter:
Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):
Stone Porosity (0 to 40%):

System Sizing
Pipe Storage:
Porous Stone Storage:
Total Storage Provided:
Number of Barrels:
Length Per Barrel:
Rectangular Footprint (W x L):

12,395
50.00
10.00
Solid
96
3.00
0
12
12
20

50.27 ft2 Pipe Area

Use Custom Layout (at right) for layout adjustment
12,466 cf
0 cf
12,466 cf
100.6% Of Required Storage
4 barrels
62.00 ft
41. ft x 62. ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

248
12
8
6

ft
pcs
bands
trucks

Construction Quantities**
Total Excavation:
Porous Stone Backfill For Storage:
Backfill to Grade Excluding Stone:

942 cy
0 cy Stone
480 cy Fill

Excess Footage = 0
Barrel 12
Barrel 11
Barrel 10
Barrel 9
Barrel 8
Barrel 7
Barrel 6
Barrel 5
Barrel 4
Barrel 3
Barrel 2
Barrel 1

0
0
0
0
0
0
0
0
62
62
62
62

0
0
0
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Number Of Barrels Exceed Graph
Limitations

0
0
0
0
0
62
62
62
62
0

**Construction quantities are approximate and should be verified upon final design
© 2007 CONTECH Stormwater Solutions

Custom Layout
To adjust layout, enter desired barrel length in the light blue boxes below.

10

20

30

40

50

60

70

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary
Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:

8/16/2016
City of Hope - DA4
Duarte/ Los Angeles
California
KP
KPFF
(310) 665-2800

Enter Information in
Blue Cells

Corrugated Metal Pipe Calculator
Storage Volume Required (cf):
Limiting Width (ft):
Effective Depth Below Asphalt (ft):
Solid or Perforated Pipe:
Shape Or Diameter:
Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):
Stone Porosity (0 to 40%):

System Sizing
Pipe Storage:
Porous Stone Storage:
Total Storage Provided:
Number of Barrels:
Length Per Barrel:
Rectangular Footprint (W x L):

18,623
50.00
10.00
Solid
96
3.00
0
12
12
20

50.27 ft2 Pipe Area

Use Custom Layout (at right) for layout adjustment
18,699 cf
0 cf
18,699 cf
100.4% Of Required Storage
4 barrels
93.00 ft
41. ft x 93. ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

372
16
12
8

ft
pcs
bands
trucks

Construction Quantities**
Total Excavation:
Porous Stone Backfill For Storage:
Backfill to Grade Excluding Stone:

1413 cy
0 cy Stone
720 cy Fill

Excess Footage = 0
Barrel 12
Barrel 11
Barrel 10
Barrel 9
Barrel 8
Barrel 7
Barrel 6
Barrel 5
Barrel 4
Barrel 3
Barrel 2
Barrel 1

0
0
0
0
0
0
0
0
93
93
93
93

0
0
0
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Number Of Barrels Exceed Graph
Limitations

0
0
0
0
0
93
93
93
93
0

**Construction quantities are approximate and should be verified upon final design
© 2007 CONTECH Stormwater Solutions

Custom Layout
To adjust layout, enter desired barrel length in the light blue boxes below.

20

40

60

80

100

Appendix B – Los Angeles County Soils Maps and
Runoff Curve
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Soil 007
Rainfall 7.1

H2-18

CD = (0.9 * IMP) + (1.0 - IMP) * CU
Where: CD
= Developed Runoff Coefficient
IMP = Proportion Impervious
CU
= Undeveloped runoff coefficient

Los Angeles County Department of Public Works
RUNOFF COEFFICIENT CURVE
SOIL TYPE NO. 007

1.0
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UrbanGreen Hydrodynamic Separation
®

Pretreatment for Green Stormwater Solutions
Before CDS®

HDS Benefits

After CDS®

•
•

•
•

Cost-effective method of gross pollutant removal
Pretreatment reduces size and increases longevity of
land based BMPs
Variety of sizes to meet range of applications and flows
Easy, low-cost maintenance

HDS Applications
A bank by a stormwater retention
pond in Pinellas County, Florida
was fouled with cigarettes and
other debris.

Two and a half months later after
a CDS was installed, the bank
was clean.

•
•
•
•
•

Pre-treatment for rainwater harvesting/stormwater reuse
Pre-treatment for infiltration and bioretention
Urban retrofit/redevelopment
Sediment and trash protection for ponds/lakes
Pump protection

CDS Features
•
•
•
•
•
•
•

Captures and retains 100% of floatables and neutrally
buoyant debris 2.4 mm or larger
Proven removal of solids, oil and grease
Patented indirect screening capability keeps screen
from clogging
Retention of all captured pollutants, even at
high flows
Easy access to remove captured pollutants
Performance verified by NJCAT and WA Ecology
Flexible design
– Allows for multiple inlet pipes
– In-line, grate and curb inlet configurations
– Easily installed in existing storm drain

ENGINEERED SOLUTIONS

800.338.1122
www.ContechES.com
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Sample Project
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Appendix D - OPERATION AND MAINTEANCE (O&M)
Refer to Section III for the recommended monitoring and maintenance of all BMPs utilized for the
Project. Proposed structure BMPs shall be maintained according to the manufacturer’s specification to
ensure maximum pollutant removal efficiencies. See attached.
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SECTION [

]

STORMWATER TREATMENT DEVICE
PART 1 – GENERAL
1.1 DESCRIPTION
A. Scope
The Contractor shall furnish all labor, equipment and materials necessary to
install the stormwater treatment device(s) (SWTD) and appurtenances specified
in the Drawings and these specifications.
B. Related Sections
Section 02240:
Section 02260:
Section 02315:
Section 02340:

Dewatering
Excavation Support and Protection
Excavation and Fill
Soil Stabilization

1.2 QUALITY ASSURANCES
A. Inspection
All components shall be subject to inspection by the Engineer at the place of
manufacture and/or installation. All components are subject to be rejected or
identified for repair if the quality of materials and manufacturing do not comply
with the requirements of this specification. Components which have been
identified as defective may be subject for repair. Final acceptance of the
component is contingent upon the discretion of the Engineer.
B. Warranty
The manufacturer shall guarantee the SWTD components against all
manufacturer originated defects in materials or workmanship for a period of
twelve (12) months from the date the components are delivered to the owner
for installation. The manufacturer shall be notified of repair/replacement issues
in writing within the referenced warranty period. The manufacturer shall, upon
its determination of repair, correct or replace any manufacturer originated
defects identified by written notice within the referenced warranty period. The
use of SWTD components shall be limited to the application for which it was
specifically designed.
C. Manufacturer’s Performance Certificate
The SWTD manufacturer shall submit to the Engineer of Record a
“Manufacturer’s Performance Certification” certifying that each SWTD is
capable of achieving the specified removal efficiencies as listed in these
specifications. The certification shall be supported by independent third-party
research.

Stormwater Treatment Device Specification
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1.3

SUBMITTALS
A. Shop Drawings
The contractor shall prepare and submit shop drawings in accordance with
Section [
] of the contract documents. The shop drawings shall detail
horizontal and vertical dimensioning, reinforcement and joint type and
locations.

PART 2 – PRODUCTS
2.1 MATERIALS AND DESIGN
A. Precast Concrete Components
Precast concrete components shall conform to applicable sections of ASTM C
478, ASTM C 857 and ASTM C 858 and the following:
1. Concrete shall achieve a minimum 28-day compressive strength of 4,000
pounds per square-inch (psi);
2. Unless otherwise noted, the precast concrete sections shall be designed to
withstand lateral earth and AASHTO H-20 traffic loads;
3. Cement shall conform to ASTM C 150;
4. Aggregates shall conform to ASTM C 33;
5. Reinforcing steel shall be deformed billet-steel bars, welded steel wire or
deformed welded steel wire conforming to ASTM A 615, A 185 or A 497,
respectively;
6. Joints shall be sealed with preformed joint sealing compound conforming to
ASTM C 990 and
7. Shipping of components shall not be initiated until a minimum compressive
strength of 4,000 psi is attained or five (5) calendar days after fabrication
has expired, whichever occurs first.
B. Internal Components and Appurtenances
Internal Components and appurtenances shall conform to the following:
1. Screen and support structure shall be manufactured of Type 316 and
316L stainless steel conforming to ASTM F 1267-01;
2. Hardware shall be manufactured of Type 316 stainless steel conforming to
ASTM A 320;
3. Fiberglass components shall conform to the National Bureau of
Standards PS-15 and coated with an isophalic polyester gelcoat and
4. Access system(s) conform to the following:
a. Manhole castings shall be designed to withstand AASHTO H-20
loadings and manufactured of cast-iron conforming to ASTM A 48
Class 30.

Stormwater Treatment Device Specification
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b. Hatch systems shall be designed to withstand AASHTO H-20 loadings.
Hatch systems not subject to direct traffic shall be manufactured of
Grade 5086 aluminum. Hatch systems subject to direct traffic loads
shall be manufactured of steel conforming to ASTM A36-93a,
supplied with a hot-dip galvanized finish conforming to ASTM A 123 and
access doors bolted to the frame.
2.2 PERFORMANCE
A. Removal Efficiencies
1. The SWTD shall be capable of achieving an 80 percent average annual
reduction in the total suspended solid load.
2. The SWTD shall be capable of capturing and retaining 100 percent of
pollutants greater than or equal to [4.7 millimeters (mm) or 2.4 millimeters
(mm)] regardless of the pollutant’s specific gravity (i.e.: floatable and
neutrally buoyant materials) for flows up to the device’s rated-treatment
capacity. The SWTD shall be designed to retain all previously captured
pollutants addressed by this subsection under all flow conditions.
3. The SWTD shall be capable of capturing and retaining total petroleum
hydrocarbons. The SWTD shall be capable of achieving a removal
efficiency of 92 and 78 percent when the device is operating at 25 and 50
percent of its rated-treatment capacity. These removal efficiencies shall be
based on independent third-party research for influent oil concentrations
representative of storm water runoff (20 ± 5 mg/L). The SWTD shall be
greater than 99 percent effective in controlling dry-weather accidental oil
spills.
The SWTD shall be capable of utilizing sorbent media to enhance removal
and retention of petroleum based pollutants.
B.

Hydraulic Capacity
1. The SWTD shall provide a rated-treatment capacity, which is consistent with
governing water treatment regulations. At its rated-treatment capacity, the
device shall be capable of achieving greater than 65 percent removal of
particles typically found in roadside sediments. This removal efficiency
shall be supported by independent third-party research utilizing samples
consistent with the NURP gradation or finer.
2. The SWTD shall maintain the peak conveyance capacity of the drainage
network as defined by the Engineer.

C. Storage Capacity
1. The SWTD shall be designed with a sump chamber for the storage of
captured sediments and other negatively buoyant pollutants in between
maintenance cycles. The minimum storage capacity provided by the sump
chamber shall be in accordance with the volume listed in Table 1. The
boundaries of the sump chamber shall be limited to that which do not
degrade the SWTD’s treatment efficiency as captured pollutants
accumulate. The sump chamber shall be separate from the treatment
processing portion(s) of the SWTD to minimize the probability of fine
Stormwater Treatment Device Specification
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particle re-suspension. In order to not restrict the Owner’s ability to
maintain the SWTD, the minimum dimension providing access from the
ground surface to the sump chamber shall be 20 inches in diameter.
2. The SWTD shall be designed to capture and retain Total Petroleum
Hydrocarbons generated by wet-weather flow and dry-weather gross spills.
The minimum storage capacity provided by the SWTD shall be in
accordance with the volume listed in Table 1 below.
TABLE 1

CDS Model

Treatment
Capacity
(cfs)/(L/s)

Minimum Sump
Storage
Capacity
(yd3)/(m3)

Minimum Oil
Storage Capacity
(gal)/(L)

CDS2015-G
CDS2015-4
CDS2015
CDS2020
CDS2025
CDS3020
CDS3030
CDS3035
CDS4030
CDS4040
CDS4045

0.7 (19.8)
0.7 (19.8)
0.7(19.8)
1.1 (31.2)
1.6 (45.3)
2.0 (56.6)
3.0 (85.0)
3.8 (106.2)
4.5 (127.4)
6.0 (169.9)
7.5 (212.4)

0.5 (0.4)
0.5 (1.4)
1.3 (1.0)
1.3 (1.0)
1.3 (1.0)
2.1 (1.6)
2.1 (1.6)
2.1 (1.6)
5.6 (4.3)
5.6 (4.3)
5.6 (4.3)

70 (265)
70 (265)
92 (348)
131 (496)
143 (541)
146 (552)
205 (776)
234 (885)
407 (1540)
492 (1862)
534 (2012)

CDS2020-D
CDS3020-D
CDS3030-D
CDS3035-D
CDS4030-D
CDS4040-D
CDS4045-D
CDS5640-D
CDS5653-D
CDS5668-D
CDS5678-D

1.1 (31.2)
2.0 (56.6)
3.0 (85.0)
3.8 (106.2)
4.5 (127.4)
6.0 (169.9)
7.5 (212.4)
9.0 (254.9)
14.0 (396.5)
19.0 (538.1)
25.0 (708.0)

1.3 (1.0)
2.1 (1.6)
2.1 (1.6)
2.1 (1.6)
4.3 (3.3)
4.3 (3.3)
4.3 (3.3)
5.6 (4.3)
5.6 (4.3)
5.6 (4.3)
5.6 (4.3)

131 (495)
146 (552)
205 (776)
234 (885)
328 (1241)
396 (1499)
430 (1627)
490 (1854)
599 (2267)
733 (2774)
814 (3081)

CDS3030-DV
CDS5042-DV
CDS5050-DV
CDS7070-DV
CDS10060-DV
CDS10080-DV
CDS100100-DV

3.0 (85.0)
9.0 (254.9)
11.0 (311.5)
26.0 (736.3)
30.0 (849.6)
50.0 (1416.0)
64.0 (1812.5)

2.1 (1.6)
1.9 (1.5)
1.9 (1.5)
3.3 (2.5)
5.0 (3.8)
5.0 (3.8)
5.0 (3.8)

205 (776)
294 (1112)
367 (1389)
914 (3459)
792 (2997)
1057 (4000)
1320 (4996)
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D. Alternate Treatment Technologies and Sizing Criteria
The sizing criteria for treatment systems must conform to the recommended
loading rate and 3rd party testing data requirements as mentioned below:
1.

CDS Screening Systems – designed for full treatment of the runoff rate at a
loading rate not to exceed the critical flow in the inlet, in order to achieve
80% TSS removal efficiency. (80% TSS removal based on a average
particles size of 63 micron)

2.

Vortex separation systems – designed for full treatment of the runoff rate at
a loading rate not to exceeding 24 gpm/ft2, in order to achieve 80% TSS
removal efficiency. The hydraulic capacity should not exceed a loading rate
of 100 gpm/ft2 to prevent scouring of previously captured particles. 80%
TSS removal based on a average particles size of 63 micron)

3.

Gravity systems – designed for full treatment of the runoff rate at a loading
rate not to exceeding 10 gpm/ft2, in order to achieve 80% TSS removal
efficiency. The gravity units will not exceed luminar flow condition
parameters in the treatment unit but will provide a bypass system to prevent
turbulence from accruing in the system. (See “Stokes Law” for gravity
settling requirements of particles. 80% TSS removal based on a average
particles size of 63 micron)

Additionally, the performance of the unit must be evaluated by a third party
and verified in a program that allows a more-or-less direct comparison to
other technologies. Performance should be third party verified, and removal
efficiencies across the spectrum of particle sizes reported, at a range of
hydraulic loading rates varying over a range of at least 25 to 125% of the
manufacturer’s advertised ‘water treatment’ loading rate.
2.3 MANUFACTURER
The manufacturer of the SWTD shall be one that is regularly engaged in the
engineering design and production of systems deployed for the treatment of storm
water runoff for at least five (5) years and which have a history of successful
production, acceptable to the Engineer. In accordance with the Drawings, the
SWTD(s) shall be a CDS® device manufactured by:
Contech Engineered Solutions
9025 Centre Pointe Dr., Suite 400
West Chester, OH 45069
(800) 338-1122
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PART 3 – EXECUTION
3.1 HANDLING AND STORAGE
1. The contractor shall exercise care in the storage and handling of the SWTD
components prior to and during installation. Any repair or replacement costs
associated with events occurring after delivery is accepted and unloading has
commenced shall be born by the contractor.
3.2 INSTALLATION
1. The SWTD shall be installed in accordance with the manufacturer’s
recommendations and related sections of the contract documents.
The
manufacturer shall provide the contractor installation instructions and offer onsite guidance during the important stages of the installation as identified by the
manufacturer at no additional expense. A minimum of 72 hours notice shall be
provided to the manufacturer prior to their performance of the services included
under this subsection.
2. The contractor shall fill all voids associated with lifting provisions provided by
the manufacturer. These voids shall be filled with non-shrinking grout providing
a finished surface consistent with adjacent surfaces. The contractor shall trim
all protruding lifting provisions flush with the adjacent concrete surface in a
manner which leaves no sharp points or edges.
END OF SECTION

Stormwater Treatment Device Specification

Page 6 of 6
H2-42

STORM WATER SWALE AND DETENTION TRENCH
OPERATION & MAINTENANCE

The maintenance program will include the following key components:
1. Inspect before and after storm events.
2. Inspect a minimum of two times a year.
3. If standing water is observed 48 hours after a storm event, excavate and replace
the top 12” of draining stones constituting the trench.

MAINTENANCE LOG:
Keep a log of all inspection and maintenance performed. Keep the log on-site.
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