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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Preliminary Water Quality
Management Plan

(P-WQMP)

This Preliminary Water Quality Management Plan (P-WQMP) for Irvine Heritage
Community Park Redevelopment Project has been prepared for the City or Irvine by
BKF Engineers. The P-WQMP is intended to comply with the requirements of the local
NPDES Stormwater Program requiring the preparation of the plan.

This project is a street, road, highway or freeway of 5,000 square feet or more of paved
surface or an above ground linear lined drainage project. Above ground linear lined
drainage projects typically consist of lined vertical or trapezoidal channels. These
projects may result in the creation of more than 10,000 square feet of impervious
surface and have BMP implementation constraints similar to streets, roads, highways
and freeways and must implement similar practices.

The City of Irvine is responsible for the implementation of the provisions of this plan
and will ensure that this plan is amended as appropriate to reflect up-to-date conditions
on the site consistent with the current Orange County Drainage Area Management Plan
(DAMP) and the intent of the non-point source NPDES Permit for Waste Discharge
Requirements for the County of Orange, Orange County Flood Control District and the
incorporated Cities of Orange County within the Santa Ana Region. An appropriate
number of approved and signed copies of this document shall be available on the
subject site in perpetuity.

Public Agency Responsible Manager:

Name/
Title

Address | 1 Civic Center Plaza, Irvine, CA 92606

Steven Carrillo, Manager of Engineering/City Engineer

Email | scarrillo@cityofirvine.org

Telephone # | 949-724-7365

Signature

City of Irvine Public Agency Certification
C-2



Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Section I. Discretionary Permit(s) & Water
Quality Conditions

Provide discretionary permit and water quality information. Refer to Section 2.1 in the
Technical Guidance Document (TGD) available from the Orange County Stormwater
Program (ocwatersheds.com).

Project Infomation

CIP /Project No. N/A

Additional Information/ | proposed improvements to community park related to
Comments: recreation, athletic, and education functions.

Water Quality Conditions

Water Quality

Conditions Water quality conditions do not apply for this Project.

(list verbatim)

Watershed-Based Plan Conditions

Provide applicable

. There are no WIHMPs approved for this watershed based on
conditions from

OC Watersheds. The applicable TMDLs within this watershed
watershed - based plans . . . e
; X include metals, nutrients, pathogens, pesticides, siltation,
including WIHMPs and - .
TMDLS and priority organics.

City of Irvine Section I
Page 3
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Section II. Project Description
I1.1. Project Description

Provide a detailed project description including:
Project Areas: The Project site encompasses £49 acres, and is a community park in
the City of Irvine south of the I-5 Freeway near the intersection of Yale Avenue and
Walnut Avenue. The Project site includes the following: Community Park, aquatics
center, public library, fine arts center, community center, and fire station.
Land Uses: The Project landuses relate to recreation (walk, picnic, play), athletic
(field, aquatic), education (school, library, arts), circulation (pedestrian, parking),
and emergency services (fire).
Land Cover: The project land cover types include concrete/asphalt walks and
parking areas, building structures, and landscaped regions.
Design Elements: The Project proposes the following new features: community
center, play areas, workout areas, picnic areas, pickleball courts, swimming pool,
water features, updated pond, expanded library, expanded fine arts center, and
parking.
General Description: The Project will enhance, modernize, and restore the Heritage
Community Park following guidelines of the City of Irvine’s Park Master Plan adopted
in 2017.

Include attributes relevant to determining applicable source controls. Refer to Section 2.2
in the TGD for information that must be included in the project description.

Description of Proposed Project

All significant redevelopment projects, where significant

! redevelopment is defined as the addition or replacement of 5,000
or more square feet of impervious surface on an already developed
site. Redevelopment does not include routine maintenance

! activities that are conducted to maintain original line and grade,
hydraulic capacity, original purpose of the facility, or emergency
redevelopment activity required to protect public health and safety.

------------------------------------------------ S NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEE NN EEEEEEEEEEEEEEEEEEEEEEEEE
]

i SIC Code:

Development Category
(Verbatim from WQMP):

7999: Amusement and Recreation Services, Not Elsewhere

Project Area (ft2):  Classified
2,128,400+ 8211: Elementary and Secondary Schools

i 8231: Libraries
: 8412: Museums and Art Galleries

City of Irvine Section II
Page 4
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

................................................ T SN RN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRR SN AN SN NS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
H

Narrative Project
Description:

: The Project will include proposed improvements to the existing
! Heritage Community Park in the City of Irvine. These
improvements will serve the community's increasing needs for
upgraded recreation, athletic, and education provisions.

Portions of the Project interface with Irvine High School. Where
this occurs, those areas are included in this Water Quality
Management Plan (WQMP). However, the High School’s main

: campus is not undergoing redevelopment and thus is not part of
the Project and is not included in this WQMP.

Pervious Impervious
............. A reaArea
Percentage Percentage
(acres or sq ft) ! (acres or sq ft)
33.8 ac 69.1% 15.1 ac 30.9%
27.5 ac 56.2% {21.4 ac 43.8%

Drainage
Patterns/Connections

: The Project generally drains westerly, and flows are routed by a

i 42-inch storm line at Walnut Avenue and a 30-inch storm line at
Escolar. These lines are tributary to a 74-inch storm line, north of
i the Project, at Culver Drive and ultimately discharges into an

i OCFCD Facility (Como Channel).

I1.2. Potential Stormwater Pollutants

Determine and list expected stormwater pollutants based on land uses and site activities.
Refer to Section 2.2.2 and Table 2.1 in the TGD for guidance.

Pollutants of Concern

Pollutant

Circle One:
E=Expected to

be of concern
Additional Information and Comments

N=Not
Expected to be
of concern
Suspended-Solid/ N Potential sources: disturbed soils, non-
Sediment vegetated areas.
Nutrients @ N Potentlal_sources_:_|mproperly manageq
landscaping, fertilizers, and eroded soils.

Heavy Metals

The Project’s recreation, athletic, and

@ education functions likely to occur within
the Park are not predicted to be a source of

heavy metals.

City of Irvine

Section II
Pagc; 5



Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Pathogens
(Bacteria/Virus)

®

Potential sources: animal fecal waste.

Pesticides

®

Potential sources: landscaped areas.

Oil and Grease

®

The Project’s recreation, athletic, and
education functions likely to occur within
the Park are not predicted to be a source of
oil and grease.

Toxic Organic Compounds

®

The Project’s recreation, athletic, and
education functions likely to occur within
the Park are not predicted to be a source of
toxic organic compounds.

Trash and Debris

®

The Project’s recreation, athletic, and
education functions likely to occur within
the Park are not predicted to be a source of
trash and debris.

City of Irvine

Pagg 6
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

I1.3. Hydrologic Conditions of Concern

Determine if streams located downstream from the project area are determined to be
potentially susceptible to hydromodification impacts. Refer to Section 2.2.3.1 in the TGD.

[ ] No - Show map

X Yes - Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3
in the TGD.

For the North Orange County permit area, Hydrologic Conditions of Concern (HCOCs) exist
if any streams located downstream from the project are determined to be potentially
susceptible to hydromodification impacts and either of the following conditions exists:

= Post-development runoff volume for the 2-year, 24-hour storm exceeds the pre-
development runoff volume for the 2-year, 24-hour storm by more than 5 percent.
OR
» Time of concentration (Tc) of post-development runoff for the 2-year, 24-hour
storm event exceeds the time of concentration of the pre-development condition for
the 2-year, 24-hour storm event by more than 5 percent.

The Project area is £49 acres and will be 30.9% impervious in pre-development condition
and 43.8% impervious in post-development condition.

The calculations apply the Army Corps of Engineers HEC-HMS software and follow the
NRCS Technical Release 55 Urban Hydrology for Small Watersheds and Orange County
Hydrology Manual publications. The HEC-HMS calculations determine the pre-development
and post-development runoff volumes for each Drainage Management Area (DMA).

A summary of time of concentrations and volumes is tabulated below (next page) for each
DMA and calculations from HEC-HMS are included in Appendix B-1.

City of Irvine Section II
Page 7
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Pre-Development Time of Concentrations and Volumes

DMA ID

Total Area

(ac)

Impervious
(%)

Tec
(min)

Q 2-vr, 24-Hr

(cfs)

Vol 2-vr, 24-Hr

(ft%)

110

7.82

5.3%

11.0

1.33

13,983

130

6.70

7.8%

8.9

1.34

12,981

210

2.52

73.0%

9.2

2.04

14,680

220

2.23

66.5%

7.8

1.79

12,110

230

3.90

60.7%

8.2

2.85

19,907

240

2.85

60.3%

9.0

1.99

14,462

250

7.75

34.5%

10.4

3.34

27,399

260

4.16

7.7%

9.7

0.82

8,059

270

5.48

4.6%

9.4

0.94

9,583

280

5.44

65.4%

10.6

3.82

29,229

>

48.9

30.9%

Results from HEC-HMS modeling, refer to Appendix B-1.

Post-Development Time of Concentrations and Volumes

DMA ID

Total Area

(ac)

Impervious
(%)

Te
(min)

Q 2-vr, 24-Hr

(cfs)

110

7.82

42.2%

11.0

3.87

130

6.70

10.7%

8.9

1.51

215

2.48

44.4%

9.0

1.34

225

2.95

77.5%

9.0

2.55

235

4.29

69.2%

8.2

3.50

245

2.83

60.9%

9.0

1.98

255

7.40

50.9%

10.4

4.25

265

4.26

41.6%

9.6

2.12

275

4.70

3.6%

9.1

0.77

280

5.44

66.2%

10.6

3.86

>

48.9

43.8%

Results from HEC-HMS modeling, refer to Appendix B-1.

City of Irvine
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

To determine if Hydrologic Conditions of Concern (HCOCs) exist, a comparison for each
DMA is computed as follows:

= (Volume 2-Year, Post / Volume 2-Year Pre) < 1.05

= (Tc 2-Year, Post / Tc 2-Year Pre) < 1.05

Based on the comparison, Hydrologic Conditions of Concern (HCOCs) are determined to
exist for the following six (6) DMAs (see blue highlighted rows in table below):

. DMA 110

. DMA 130

. DMA 225

. DMA 235

. DMA 255

. DMA 265

Post-Dev. vs. Pre-Dev. Time of Concentrations and Volumes

Pre-Dev. Post-Dev.
DMA ID DMA ID

110 110 1.00 2.23
130 130 1.00 1.09
210 215 0.98 0.69
220 225 1.16 1.49
230 235 1.00 1.21
240 245 1.00 1.00
250 255 1.00 1.22
260 265 1.00 2.09
270 275 0.96 0.83
280 280 1.00 1.01

Tc Post/Tc Pre VO|Post/VO|Pre

Hydrologic Conditions of Concern (HCOCSs) are determined to not exist for DMAs 215, 245,
275, and 280.

City of Irvine Section II

Page 9
0911



Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

II.4. Post Development Drainage Characteristics

Describe post development drainage characteristics. Refer to Section 2.2.4 in the TGD.

The Project’s post-development condition will not significantly change the drainage
patterns of the pre-development condition. The Project onsite area drains westerly through
surface flow and captured flow via inlets. The onsite flows are conveyed to a 42-inch
stormdrain along Walnut Avenue at the Project’s southwestern perimeter and a 30-inch
stormdrain along Escolar at the Project’s northwestern perimeter. The 42-inch and 30-inch
join with a 60-inch sending flows northerly along Walnut Avenue, which connects to a 66-
/72-/74-inch stormdrain at Culver Drive and outfalls into Como Channel. Como Channel
joins Peters Canyon Channel and San Diego Creek Reach 1 which discharges into Newport
Bay and ultimately the Pacific Ocean.

Refer to Appendix C for OCFCD Base Map of Drainage Facilities near Irvine Heritage
Community Park.

City of Irvine Section II

Page 10
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Section III. Site Description
III.1. Physical Setting

Fill out table with relevant information. Refer to Section 2.3.1 in the TGD.

Planning Area/
Community Name

PA 11 - El Camino Real (see Appendix C)

Location/Address

Irvine Heritage Community Park

14301 Yale Ave, Irvine, CA 92604

Land Use

Recreation, Educational, Public (see Appendix C)

Zoning

1.5 - Recreation, 6.1 - Institutional (see Appendix C)

Acreage

+49 acres

Predominant Soil Type

Soil Type C based on NRCS Web Soil Survey (see Appendix C)

II1.2. Site Characteristics

Fill out table with relevant information and include information regarding BMP sizing,
suitability, and feasibility, as applicable. Refer to Section 2.7.1 in the TGD.

Ownership of Land
Adjacent to Right of
Ways

City of Irvine, Irvine Unified School District, Irvine Ranch
Water District, Orange County Public Libraries, Orange County
Fire Authority

Topography/Longitudinal
Slope

The Project site slopes gradually, ranging from 1% to 2%.

Grade differential
between road surface
and storm drain system.

The grade differential between road and storm drain to be
determined.

Soil Type, Geology, and
Infiltration Properties

City of Irvine

The Project site consists of Soil Type C, specifically Sorrento
clay loam per NRCS Web Soil Survey. The site has design
infiltration rates of 0.01 inches per hour based on the
Geotechnical Investigation Report from 2022 (see Appendix
D).

Section III

Page 11
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Site Characteristics (continued)

The Project has groundwater depths between 10 to 20 feet
according to the North Orange County Technical Guidance
Hydrogeologic Document, refer to Appendix A, Figure 8.

(Groquwater) Based on the Geotechnical Investigation Report from 2022 (see
Conditions Appendix D), groundwater was not encountered at depths of
+20 feet. Thus, the Geotechnical Report states groundwater is
not expected to be encountered during Project construction.

The Project is located in the Selenium Contamination Area per
the North Orange County Groundwater Protection Areas, refer

Geotechnical Conditions to Appendix A, Figure 10.
(relevant to infiltration)  Infiltration is not feasible for the Project given the underlying

Contamination Area and soils low infiltration rate (0.01 inches
per hour).

Maintenance Access

X ; No applicable maintenance access considerations.
Considerations

Utility and The Project has a 42-inch storm line at Walnut Avenue and a
Infrastructure 30-inch storm line at Escolar. Refer to Appendix C for a
Information conceptual existing utility exhibit (illustrative reference only).

II1.3. Watershed Description

Fill out table with relevant information and include information regarding BMP sizing,
suitability, and feasibility, as applicable. Refer to Section 2.3.3 in the TGD.

Como Channel, Peters Canyon Channel, San Diego Creek
Reach 1, Upper Newport Bay, Lower Newport Bay

Receiving Waters

Como Channel - not listed

Peters Canyon Channel - DDT, Indicator Bacteria, pH and
Toxaphene

San Diego Creek Reach 1 - Fecal Coliform, Nutrients,
Pesticides, Sedimentation/Siltation, Selenium, and Toxaphene

303(d) Listed
Impairments Upper Newport Bay — Chlordane, Copper, DDT, Indicator
Bacteria, Metals, Nutrients, Polychlorinated Biphenyls (PCBs),
Pesticides, Sediment Toxicity, and Sedimentation/Siltation

Lower Newport Bay - Chlordane, Copper, DDT, Indicator
Bacteria, Metals, Nutrients, Polychlorinated Biphenyls (PCBs),
Pesticides, and Sediment Toxicity

City of Irvine Section III

Page 12
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

For the Project watershed, applicable TMDLs include metals,
Applicable TMDLs nutrients, pathogens, pesticides, siltation, and priority
organics.

Pollutants of Concern for the Project include suspended-solid /

Pollutants of Concern for sediment, nutrients, pathogens (bacteria/virus), and

the Project

pesticides.
Environmentally The Project is not located within 200 feet of an adjacent
Sensitive and Special Environmentally Sensitive Areas (ESA). Also, there are no
Biological Significant Areas of Special Biological Significance (ASBS) in the City of
Areas Irvine.

City of Irvine Section III

Page 13
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Section IV. Best Management Practices (BMPs)

IV.1. Project Performance Criteria

The Project will incorporate United States Environmental Protection Agency (USEPA)
guidance, “Managing Wet Weather with Green Infrastructure: Green Streets” as described
in the Model WQMP Appendix B, in a manner consistent with the maximum extent
practlcable (MEP) standard. Th|s approach includes:
Selecting LID BMPs that integrate with both the opportunities and constraints of the
project site and to attempt to address pollutants of concern and HCOCs,
Developing innovative stormwater management configurations integrating “green”
with “grey” infrastructure,
Sizing BMPs opportunistically to provide stormwater pollution reduction to the MEP,
accounting for the many competing considerations in right of ways.

Describe project performance criteria. This includes:
If applicable, determine applicable hydromodification control performance criteria.
Refer to Section 7.11-2.4.2.2 of the Model WQMP
The standard LID hierarchy described in Section 7.11-2.4.3 of the Model WQMP is not
applicable to this project and is replaced by considering all feasible LID approaches
listed in the Green Streets manual.
Calculate the target LID design storm capture volume for the project. The target is
that Priority Projects infiltrate, harvest and use, evapotranspire, or biotreat/biofilter,
the 85th percentile, 24-hour storm event (Design Capture Volume) to Section 7.1I-
2.4.3 of the Model WQMP

Project Performance Criteria (continued)

Following the North Orange County Model WQMP, evaluation of
potential impacts is based on:

Increases in runoff volume

Decreases in infiltration

If HCOC exists, list - Changes in time of concentration
appllcable_ S Potential for increases in post-development downstream
hydromodification .

erosion
control performance
criteria (Section 7.1I- - Potential for adverse downstream impacts on physical
2.4.2.2 in MWQMP) structure, aquatic, and riparian habitat

For the Project, the 2-year, 24-hour post-development volume
exceeds the pre-development volume by more than five (5)
percent for six (6) DMAs: DMA 110, DMA 130, DMA 225, DMA
235, DMA 255, and DMA 265. Thus, Hydrologic Conditions of
Concern (HCOCs) do exist for these six (6) DMAs.

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Calculate target LID
design storm capture
volume for Project
(Section 7.11-2.4.3
from MWQMP).

Design Capture Volume (DCV):

DCV = C x d x A x 43560 ft2/ac x 1/12 in/ft

C = runoff coefficient = (0.75 x impervious + 0.15)

d = storm depth (inches) = 0.75 in - refer to Appendix A
A

tributary area (acres)

Design Flowrate (Q):
Q=CxixA
C = runoff coefficient = (0.75 x impervious + 0.15)

i = rainfall intensity (inches/hour) = 0.23 in/hr (Tc ® 10 minutes
for all DMAs) - refer to Appendix B-2

A = tributary area (acres)

Refer to Appendix B-2 for BMP Calculations.

DMA ID [1] A Imp DCV [2] Q B3l
(ac) (%) (ft3) (cfs)
110 7.82 42.2% 9,942 0.84
130 6.70 10.7% 4,195 0.35
215 2.48 44.4% 3,261 0.28
225 2.95 77.5% 5,871 0.50
235 4.29 69.2% 7,814 0.66
245 2.83 60.9% 4,677 0.40
255 7.40 50.9% 10,718 0.91
265 4.26 41.6% 5,358 0.45
275 4.70 3.6% 2,265 0.19
280 5.44 66.2% 9,582 0.81
2 48.9 43.8% ——-- ----
Notes:

[1] Blue Highlighted rows indicate DMAs in which Hydrologic

Conditions of Concern (HCOCSs) do exist.

[2] Design Capture Volume (DCV) for 85t percentile, 24-hour

storm event.

[3] Design Flowrate (Q) for 85t percentile, 24-hour storm event.

City of Irvine

Page 15
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

2-Year, 24-hour Storm Event:

Refer to Appendix B-1 for Delta 2-Year Volume calculations.

Delta 2-Year Volume = Post-Dev Vol2-vear — Pre-Dev. Vol2-vear

DMA ID [11 | DCVssin [l | DCVa2-vear [2]

(ft3) (ft3)
110 9,942 17,250
130 4,195 1,176
225 5,871 5,880
235 7,814 4,138
255 10,718 5,924
265 5,358 8,799

Notes:

[1] Design Capture Volume (DCV) for 85t percentile, 24-hour
storm event.

[2] Design Capture Volume (DCV) for Delta 2-Year Volume.

IV.2. Site Design & Drainage Plan

Describe site design and drainage plan including
A narrative of site design practices utilized or rationale for not using practices.
A narrative of how site is designed to allow BMPs to be incorporated to the MEP.
A table of DMA characteristics and list of LID BMPs proposed in each DMA.
Reference to the WQMP plot plan.
A listing of GIS coordinates for LID BMPs (unless not required by local jurisdiction).
Refer to Section 2.4.2 in the TGD.

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Site Design
The x£49-acre Project site is located in the City of Irvine south of the I-5 Freeway near the

intersection of Yale Avenue and Walnut Avenue. The Project site includes a Community
Park, aquatics center, public library, fine arts center, community center, and fire station.

The Project will improve the Irvine Heritage Community Park by providing for recreation,
athletic, and education services. The proposed site improvements include community
center, play areas, workout areas, picnic areas, pickleball courts, swimming pool, water
features, updated pond, expanded library, expanded fine arts center, and parking.

The proposed Project improvements will mimic existing drainage patterns. Onsite flows
will be routed to proposed BMPs (bioretention basins and Filterra boxes) before
discharging to the offsite stormdrain system.

A vicinity map for the Project is included on Figure 1 in Appendix A.
DMAs

The Project’s Drainage Management Areas (DMASs) are delineated on Figure 2 in
Appendix A and summarized in the table below.

DMA ID DMA Area | Impervious | Description

Irvine High School, existing baseball field,

110 7.82 ac 42.2% .
proposed parking lot

Irvine High School, existing baseball and soccer

(o)
130 6.70 ac 10.7% fields, proposed pickleball courts

215 2.48 ac 44.4% Irvine High School, proposed parking

225 2.95 ac 77.5% Irvine High School, proposed parking

235 4.29 ac 69.2% Community Park, proposed community center

Community Park, proposed surface

245 2.83 ac 60.9% )
improvements

Community Park, existing pond, existing

(o)
255 7.40 ac 20.9% basketball courts, proposed fine arts center

Community Park, proposed swimming pool,

265 4.26 ac 41.6% L
proposed picnic area

Community Park, proposed surface

275 4.70 ac 3.6% )
improvements

Community Park, proposed library, existing fire

280 5.44 ac 66.2% ,
station

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

BMPs

The Project will implement bioretention basins and Filterra boxes for treating the 85t
percentile, 24-hour storm. Additionally, bioretention basins will retain the delta 2-year,
24-hour runoff volume for drainage areas in which Hydrologic Conditions of Concern
(HCOCs) exist. The BMPs for the Project are shown graphically on Figure 3 in Appendix
A and summarized in the table below (nhext page).

Refer to Appendix B-2 for sizing calculations of bioretention basins and Filterra boxes.

Bioretention Basins

Bioretention basins are vegetated shallow reservoirs which filter runoff through roots and
engineered soil mix. The Project’s proposed bioretention basins will be designed
accordingly:

12 inches ponding

3 inches mulch

24 inches minimum soil media

12 inches minimum gravel

6-inch PVC underdrain

Geomembrane line (minimum thickness = 30 mils)
3:1 side slopes

Refer to Appendix F for Bioretention BMP Fact Sheet from the North Orange County
Technical Guidance Document.

Filterra Boxes

Contech Filterra units are considered “proprietary biotreatment”. Proprietary biotreatment
are devices manufactured to simulate natural systems and provide treatment at higher
flowrates or higher volumes and with smaller footprints than their natural counterparts.

Refer to Appendix F for Proprietary Biotreatment BMP Fact Sheet from the North Orange
County Technical Guidance Document.

Filterra is an engineered small-footprint, high-performance bioretention system for
developed urban sites. For additional Contech Filterra details, refer to Appendix G.

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

BMP ID(s) BMP Type

One Bioretention Basin

110.1 Asiosasin = £10,781 ft2

One Bioretention Basin
ABioBasin = :|:2,622 ft2

130.1

Two Filterra Boxes

215.1,215.2 12’ x 6’ Box (each)

One Bioretention Basin

225.1 Asiosasin = 3,675 ft2

One Bioretention Basin

235.1 Asiosasin = +4,884 ft2

Two Filterra Boxes

245.1,245.2 13’ x 7' Box (each)

Four Bioretention Basins

255.1,255.2,255.3,255.4 | x0T 675 2 (each)

One Bioretention Basin

265.1 Asiogasin = £5,499 ft2

One Bioretention Basin

275.1 ABioBasin = :|:1,416 ft2

Four Filterra Boxes

280.1,280.2,280.3,280.4 | ;3 T p0d

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

IV.3. LID BMP Selection & Project Conformance Analysis

IV.3.1. Green Street / Linear Project BMPs

The following is a list of potential BMPs that may be applicable. Check the BMPs included.
Refer to 2.7.2 in the TGD.

Included?

Street trees (canopy interception)

Stormwater Curb Extensions / Stormwater
Planters

Bioretention Areas

Permeable Pavement

Permeable Friction Course Overlays

Vegetated Swales (compost amended were
possible)

Filter strips (amended road shoulder)

Proprietary Biotreatment (Contech Filterra)

Infiltration Trench

Cartridge Media Filters

WSDOT Media Filter Drains

Other:

Other:

OOOgQOooOooXxOo OOgox oo

Other:

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Describe how the selected BMPs conform to the North Orange County Permit requirement
to implement Green Streets in a manner consistent with the MEP standard. Show
calculations below to demonstrate how much of the LID Design Capture Volume can be
met with the selected BMPs. Where the BMPs cannot be desighed to capture the entire
DCV, provide a narrative explanation(s) of constraining factors that prevented full capture
from being achieved.

The Irvine Heritage Community Park Project’s BMPs will conform to the North Orange
County Permit through the following:

Apply BMPs to manage the Project’s pollutants of concern and Hydrologic
Conditions of Concern (HCOCs)

Create stormwater systems to synchronize “green” and “grey” infrastructure
Develop BMPs to remove pollutants to the maximum extent practicable (MEP)

The Project’s BMPs will aim to achieve 80 percent average annual capture efficiency.

The Project’s bioretention basins will be sized to handle the Design Capture Volume
(DCV). The Project’s Filterra boxes will be sized to handle the Design Flowrate (Q) of the
85t percentile, 24-hour storm.

For DMAs in which Hydrologic Conditions of Concern (HCOCSs) exist, bioretention basins
are sized accordingly.

* For delta 2-year volume > 85t percentile volume, sizing criteria based on DCV =
Delta 2-Year

For 85t percentile volume > delta 2-year volume, sizing criteria based on DCV =
85t Percentile

IV.3.2. Hydromodification Control BMPs

Describe hydromodification control BMPs. See Section 5 TGD. Include sections for
selection, suitability, sizing, and infeasibility, as applicable. Detail compliance with Prior
Conditions of Approval.

Hydrologic Conditions of Concern (HCOCSs) are determined to exist for six (6) DMAs, which
includes DMA 110, DMA 130, DMA 225, DMA 235, DMA 255, and DMA 265. These DMAs
drain to bioretention facilities which will provide retention of the delta 2-year, 24-hour
runoff volume.

To address Hydrologic Conditions of Concern (HCOCSs), the Project’s bioretention basins will
provide adequate runoff retention volume to meet the following hydromodification control:
post-development 2-year, 24-hour runoff volume does not exceed pre-development by
more than 5%.

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Hydromodification Control BMPs

BMP Name BMP Description

Drains DMA 110; bioretention basin facility with
approximate treatment area of 10,781 square feet.

Drains DMA 130; bioretention basin facility with
approximate treatment area of 2,622 square feet

Drains DMA 225; bioretention basin facility with
approximate treatment area of 3,675 square feet

Drains DMA 235; bioretention basin facility with
approximate treatment area of 4,884 square feet

Drains portion of DMA 255; bioretention basin facility
with approximate treatment area of 1,675 square feet

Drains portion of DMA 255; bioretention basin facility
with approximate treatment area of 1,675 square feet

Drains portion of DMA 255; bioretention basin facility
with approximate treatment area of 1,675 square feet

Drains portion of DMA 255; bioretention basin facility
with approximate treatment area of 1,675 square feet

Drains DMA 265; bioretention basin facility with
approximate treatment area of 5,499 square feet

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

IV.3.3. Non-structural Source Control BMPs

Fill out non-structural source control check box forms or provide a brief narrative
explaining if non-structural source controls were not used.

Non-Structural Source Control BMPs

Check One

Identifier Name

Included N.Ot
Applicable

If not applicable, state
brief reason

Right-of-Way Landscape
Management

Right-of-Way Catch Basin
Inspection

Street Sweeping

N3 Right-of-Way Landscape Management

Identify and develop routine landscape maintenance requirements that are consistent with
those in the County Water Conservation Resolution (or City equivalent) that include
fertilizers and/or pesticide usage consistent with Management Guidelines for Use of
Fertilizers.

N4 BMP Maintenance
The Project WQMP will identify responsibility for implementation of all non-structural BMPs
and scheduled cleaning and/or maintenance of all structural BMPs.

N11 Right-of-Way Litter Control

The owner/POA will contract with their landscape maintenance firms to provide regular
scheduled maintenance which includes trash patrolling, trash receptacle emptying, and
trash disposal violation reporting.

N12 Employee Training
Education programs applicable to future employees. Developer prepares manual(s)
providing information on practices that contribute to the protection of stormwater quality.

N14 Right-of-Way Catch Basin Inspection

Storm drain facilities will be inspected, cleaned, and maintained on an annual basis. Facility
cleaning will occur in late summer or early fall, prior to the start of the rainy season and
annual maintenance records will be documented.

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

N15 Street Sweeping
Perform sweeping of streets and parking lots in late summer or early fall, prior to the start
of the rainy season or equivalent as required by the governing jurisdiction.

IV.3.4. Structural Source Control BMPs
Fill out structural source control check box forms or provide a brief narrative explaining
if structural source controls were not used.

Structural Source Control BMPs

Check One

Identifier Name
Included Not

If not applicable, state

brief reason
Applicable

Provide storm drain system X [
stenciling and sighage

Use efficient irrigation systems &
landscape design, water [
conservation, smart controllers,
and source control

Protect slopes and channels and Does not apply to Project
provide energy dissipation site.

Does not apply to Project

Hillside landscaping site

S-1 Provide Storm Drain Stenciling and Signage

Storm drain stencils are highly visible source control messages placed directly adjacent
storm drain inlets. The stencils include a statement which prohibits the dumping of illegal
materials into the municipal storm drain system. Graphical icons, either illustrating anti-
dumping symbols or images of receiving water fauna, are effective supplements to the
anti-dumping message. Stencils and signs inform the public the destination of pollutants
discharged into stormwater. The following requirements should be included in the project
design and shown on the project plans:

1. Provide stenciling or labeling of all storm drain inlets and catch basins, constructed
or modified, within the project area with prohibitive language (such as: NO
DUMPING - DRAINS TO OCEAN) and/or graphical icons to prevent illegal dumping.

2. Post signs and prohibitive language and/or graphical icons, which prohibit illegal
dumping at public access points along channels and creeks within the project area.

3. Maintain legibility of stencils and signs.

S-4 Use Efficient Irrigation Systems and Landscape Design
The Project will design timing and application methods of irrigation water to reduce the
runoff of excess irrigation water into the municipal storm system. The following methods to
reduce excessive irrigation runoff will be considered, and integrated on areas of
development where determined applicable and feasible:

1. Employing rain shutoff devices to prevent irrigation after storm events.

City of Irvine Section IV
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Designing irrigation systems for each landscape area’s specific water requirements.
Utilizing flow reducers or shutoff valves triggered by a pressure drop to manage
water loss in the event of damaged sprinkler heads or lines.

4. Applying a landscape plan consistent with County Water Conservation Resolution or
City equivalent, which may include provision of water sensors, programmed
irrigation times (for short cycles), etc.

5. The timing and application methods of irrigation water shall be designed to reduce
the runoff of excess irrigation water into the municipal storm system.

6. Applying other comparable, equally effective, methods to reduce irrigation water
runoff.

7. Consolidate plants with similar water requirements to reduce excess irrigation runoff

and increase surface infiltration. Select plants with low irrigation requirements (i.e.

native or drought tolerant species). Consider other design features, including:

- Apply mulches (such as wood chips or shredded wood products) in
planter areas without ground cover to minimize sediment in runoff.
Install appropriate plant materials for the location, in accordance with
amount of sunlight and climate, and use native plant material where
possible and/or as suggested by the landscape architect.

Create a vegetative barrier along the property boundary and interior
watercourses to serve as a pollutant filter, where applicable and
feasible.

Select plants that minimize or eliminate the use of fertilizer or
pesticides to sustain growth.

W

S5 Protect Slopes and Channels
Projects will protect slopes and channels as described in Section 3.4 of the North Orange
County Technical Guidance Document.

S12 Site Design and Landscape Planning (Hillside Landscaping)

Hillside areas that are disturbed by project development will be landscaped with deep-
rooted, drought tolerant plant species selected for erosion control, satisfactory to the local
permitting authority.

City of Irvine Section V
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Section V. Inspection/Maintenance
Responsibility for BMPs

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.
Identify the mechanism through which BMPs will be maintained. Inspection and
maintenance records must be kept for a minimum of five years for inspection by the
regulatory agencies. Refer to Section 7.1I 4.0 in the Model WQMP.

BMP Inspection/Maintenance

Reponsible Inspection/ Minimum
BMP Department / Maintenance Frequency
Party(s) Activities Required of Activities
Prune and remove any dead plant
Bioretention . . material. Replace dead plants and .
. City of Irvine . . ] Semi-Annually
Basin BMPs plants with high mortality rates.
Perform weeding.
Remove sediment and debris near
inlets and outlets to prevent Semi-Annually
clogging.
Replace 1 to 2 inches of mulch.
Replace more frequently in areas Annually
of heavy metal deposition.
Analyse soil for fertility and
pollutant processing capability,
. . . . Annually
especially in areas of high nutrient
and pesticides usage.
Inspect flow entrances and
overflow risers. Repair structural Annually
damage. Clean out underdrain.
City of Irvine Section V
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Filterra BMPs

City of Irvine

Inspect individual unit and
surrounding area to observe
standing water, damage to box, or
damage to grate. Repair damaged
structures.

Semi-Annually

Remove grates to remove silt,
debris, and trash. Add Filterra
media as needed. Check distance
from top of media to top of slab.
Replace grates.

Semi-Annually

Examine planting health and

condition. Prune plantings to Semi-Annually
achieve ideal growth.

The Irvine Heritage Community Park Redevelopment Project’s Operation and Maintenance

Plan for BMPs (bioretention basins and Filterra boxes) will be included with the Project’s
Final Water Quality Management Plan (WQMP).

City of Irvine
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

BMP Inspection/Maintenance

BMP

Reponsible
Department/
Party(s)

Inspection/
Maintenance
Activities Required

Minimum
Frequency
of Activities

N3 Right-of-Way
Landscape
Management

City of Irvine

Perform appropriate maintenance
activities including mowing,
weeding, and pruning. Remove
non-native vegetation and dispose
of plant cuttings. Compost collected
vegetation and reduce use of high
nitrogen fertilizers.

Semi-Annually

N4 BMP

Perform proper inspection of BMPs.
Maintain efficient operation of BMPs

City of Irvine Annuall
Maintenance y through trash/sediment/debris y
removal and vegetation upkeep.
Perform trash patrol duties with
appropriate handling and dumping.
. Report trash disposal violations to Monthly, Per
N11 Right-of- . L .
. . . the City. Promote safe Existing City
Way Litter City of Irvine . . .
Control housekeeping practises for Maintenance
r
potentially harmful materials Guidelines
(fertilizers, cleaning solutions,
swimming pool chemicals, etc.).
Offer environmental awareness
N12 Employee . . .
City of Irvine educational resources to Annually

Training

employees.

N14 Right-of-Way

Inspect inlet facilities for structural

Annually and

Catch Basin City of Irvine integrity and clean/sweep area After Major
Inspection prior to wet season. Storms
City of Irvine Section V
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

N15 Street
Sweeping

City of Irvine

Conduct regular scheduled
sweeping to remove
trash/sediment/debris. Avoid wet
weather sweeping if feasible.
Inspect catch basin inlets and
repair any structural deterioration.

Monthly, Per
Existing City
Maintenance
Guidelines

S-1 Provide Storm
Drain Stenciling
and Signage

City of Irvine

Inspect stencilling and signhage to

ensure message is visible and not

damaged. No specific maintenance
applies.

Annually

S4 Use Efficient
Irrigation
Systems and
Landscape
Design

City of Irvine

Include maintenance tasks to
support water conservation. Apply
effective planting practices and
confirm proper irrigation
equipment operations. Inspect
irrigation systems to prevent
water loss due to broken sprinkler

heads or lines.

Annually and
After Major
Storms

City of Irvine
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Preliminary Water Quality Management Plan (P-WQMP)
Irvine Heritage Community Park Redevelopment Project

Section VI. Site Plan & Drainage Plan
VI.1. Site & Drainage Plan

Include a site plan and drainage plan sheet set containing the following minimum
information:
- Project location

Site boundary

Land uses and land covers, as applicable

Suitability/feasibility constraints

Structural BMP locations

Drainage delineations and flow information

Drainage connections

BMP details

The following figures are included in Appendix A:
The Project location is shown on Figure 1
The Project site boundary and drainage delineations is shown on Figure 2.
The Project’s layout of BMPs (bioretention basins and Filterra boxes) is shown on
Figure 3.
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Appendix A. | Figure 4. Rainfall Zones Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 5. NRCS Soll Groups Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 6. NRCS Type D Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 7. Geology Survey Potential Landslide Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 8. North OC First Groundwater Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 9. North OC Shallow Groundwater Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 10. North OC Groundwater Protection Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 11. Infiltration Analysis Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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Appendix A. | Figure 12. Susceptibility Analysis Newport Bay Irvine Heritage Community Park: Preliminary Water Quality Management Plan | January 2023
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SC-70 Road and Street Maintenance

m  Avoid wet cleaning or flushing of street, and utilize dry methods where possible.

m  Consider increasing sweeping frequency based on factors such as traffic volume, land use,
field observations of sediment and trash accumulation, proximity to water courses, etc, For
example:

- Increase the sweeping frequency for streets with high pollutant loadings, especially in
high traffic and industrial areas.

- Increase the sweeping frequency just before the wet season to remove sediments
accumnulated during the summer.

- Increase the sweeping frequency for streets in special problem areas such as special
events, high litter or erosion zones.

m Maintain cleaning equipment in good working condition and purchase replacement
equipment as needed. Old sweepers should be replaced with new technologically advanced
sweepers (preferably regenerative air sweepers) that maximize pollutant removal,

m Operate sweepers at manufacturer requested optimal speed levels to increase effectiveness.
m To increase sweeping effectiveness consider the following:

- Institute a parking policy to restrict parking in problematic areas during periods of street
sweeping. '

- Post permanent street sweeping signs in problematic areas; use temporary signs if
installation of permanent signs is not possible.

- Develop and distribute flyers notifying residents of street sweeping schedules.
m Regularly inspect vehicles and equipment for leaks, and repair immediately.

® TIf available use vacuum or regenerative air sweepers in the high sediment and trash areas
(typically industrial/commercial).

m  Keep accurate logs of the number of curb-miles swept and the amount of waste collected.
m Dispose of street sweeping debris and dirt at a landfill.
m Do not store swept material along the side of the street or near a storm drain inlet.

m Keep debris storage to a minimum during the wet season or make sure debris piles are
contained (e.g. by berming the area) or covered (e.g. with tarps or permanent covers).

Street Repair and Maintenance
Pavement marking

a Schedule pavement marking activities for dry weather.
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Road and Street Maintenance SC-70

m Develop paint handling procedures for proper use, storage, and disposal of paints,
m  Transfer and load paint and hot thermoplastic away from storm drain inlets.

= Provide drop cloths and drip pans in paint mixing areas.

= Properly maintain application equipment.

m Street sweep thermoplastic grindings. Yellow thermoplastic grindings may require special
handling as they may contain lead.

m Paints containing lead or tributyltin are considered a hazardous waste and must be disposed
of properly.

m  Use water based paints whenever possible. If using water based paints, clean the application
equipment in a sink that is connected to the sanitary sewer.

m Properly store leftover paints if they are to be kept for the next job, or dispose of properly.
Concrete installation and repair
m  Schedule asphalt and concrete activities for dry weather.

» Take measures to protect any nearby storm drain inlets and adjacent watercourses, prior to
breaking up asphalt or concrete (e.g. place san bags around inlets or work areas).

m Limit the amount of fresh concrete or cement mortar mixed, mix only what is needed for the
job.

m Store concrete materials under cover, away from drainage areas. Secure bags of cement after
they are open. Be sure to keep wind-blown cement powder away from streets, gutters, storm
drains, rainfall, and runoff.

m  Return leftover materials to the transit mixer. Dispose of small amounts of hardened excess
concrete, grout, and mortar in the trash.

m Do not wash sweepings from exposed aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile, or dispose in the trash.

m  When making saw cuts in pavement, use as little water as possible and perform during dry
weather. Cover each storm drain inlet completely with filter fabric or plastic during the
sawing operation and contain the slurry by placing straw bales, sandbags, or gravel dams
around the inlets. After the liquid drains or evaporates, shovel or vacuum the slurry residue
from the pavement or gutter and remove from site. Alternatively, a small onsite vacuum
may be used to pick up the slurry as this will prohibit slurry from reaching storm drain
inlets.

m  Wash concrete trucks off site or in designated areas on site designed to preclude discharge of
wash water to drainage system.
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SC-70 Road and Street Maintenance

Patching, resurfacing, and surface sealing
m  Schedule patching, resurfacing and surface sealing for dry weather.

m  Stockpile materials away from streets, gutter areas, storm drain inlets or watercourses.
During wet weather, cover stockpiles with plastic tarps or berm around them if necessary to
prevent transport of materials in runoff.

& Pre-heat, transfer or load hot bituminous material away from drainage systems or
watercourses.

m  Where applicable, cover and seal nearby storm drain inlets (with waterproof material or
mesh) and maintenance holes before applying seal coat, slurry seal, etc. Leave covers in
place until job is complete and until all water from emulsified oil sealants has drained or
evaporated. Clean any debris from covered maintenance holes and storm drain inlets when
the job is complete.

m Prevent excess material from exposed aggregate concrete or similar treatments from
entering streets or storm drain inlets. Designate an area for clean up and proper disposal of
excess materials,

® Use only as much water as necessary for dust control, to avoid runoff.

u  Sweep, never hose down streets to clean up tracked dirt. Use a street sweeper or vacuum
truck. Do not dump vacuumed liquid in storm drains.

m  Catch drips from paving equipment that is not in use with pans or absorbent material placed
under the machines. Dispose of collected material and absorbents properly.

Equipment cleaning maintenance and storage

= Inspect equipment daily and repair any leaks. Place drip pans or absorbent materials under
heavy equipment when not in use.

m Perform major equipment repairs at the corporation yard, when practical.

m Ifrefueling or repairing vehicles and equipment must be done onsite, use a location away
from storm drain inlets and watercourses.

m Clean equipment including sprayers, sprayer paint supply lines, patch and paving
equipment, and mud jacking equipment at the end of each day. Clean in a sink or other area
(e.g. vehicle wash area) that is connected to the sanitary sewer.

Bridge and Structure Maintenance

Paint and Paini Removal

m Transport paint and materials to and from job sites in containers with secure lids and tied
down to the transport vehicle.

m Do not transfer or load paint near storm drain inlets or watercourses.
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Road and Street Maintenance SC-70

Test and inspect spray equipment prior to starting to paint. Tighten all hoses and
connections and do not overfill paint container.

Plug nearby storm drain inlets prior to starting painting where there is significant risk of a
spill reaching storm drains. Remove plugs when job is completed.

If sand blasting is used to remove paint, cover nearby storm drain inlets prior to starting
work.

Perform work on a maintenance traveler or platform, or use suspended netting or tarps to
capture paint, rust, paint removing agents, or other materials, to prevent discharge of
materials to surface waters if the bridge crosses a watercourse. If sanding, use a sander with
a vacuum filter bag,

Capture all clean-up water, and dispose of properly.

Recycle paint when possible (e.g. paint may be used for graffiti removal activities). Dispose
of unused paint at an appropriate household hazardous waste facility.

Graffiti Removal
Schedule graffiti removal activities for dry weather.

Protect nearby storm drain inlets prior to removing graffiti from walls, signs, sidewalks, or
other structures needing graffiti abatement. Clean up afterwards by sweeping or vacuuming
thoroughly, and/or by using absorbent and properly disposing of the absorbent.

When graffiti is removed by painting over, implement the procedures under Painting and
Paint Removal above.

Direct runoff from sand blasting and high pressure washing (with no cleaning agents) into a
landscaped or dirt area. If such an area is not available, filter runoff through an appropriate
filtering device (e.g. filter fabric) to keep sand, particles, and debris out of storm drains.

If a graffiti abatement method generates wash water containing a cleaning compound (such
as high pressure washing with a cleaning compound), plug nearby storm drains and
vacuum/pump wash water to the sanitary sewer.

Consider using a waterless and non-toxic chemical cleaning method for graffiti removal (e.g.
gels or spray compounds).

Repair Work

Prevent concrete, steel, wood, metal parts, tools, or other work materials from entering
storm drains or watercourses.

Thoroughly clean up the job site when the repair work is completed.

When cleaning guardrails or fences follow the appropriate surface cleaning methods
(depending on the type of surface) outlined in SC-71 Plaza & Sidewalk Cleaning fact sheet.
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SC-70 Road and Street Maintenance

m If painting is conducted, follow the painﬁng and paint removal procedures above.
w If graffiti removal is conducted, follow the graffiti removal procedures above.

» If construction takes place, see the Construction Activity BMP Handbook.

@ Recycle materials whenever possible.

Unpaved Roads and Trails

m Stabilize exposed soil areas to prevent soil from eroding during rain events. This is
particularly important on steep slopes.

@ For roadside areas with exposed soils, the most cost-effective choice is to vegetate the area,
preferably with a mulch or binder that will hold the soils in place while the vegetation is
establishing, Native vegetation should be used if possible.

m If vegetation cannot be established immediately, apply temporary erosion control
mats/blankets; a comma straw, or gravel as appropriate.

w If sediment is already eroded and mobilized in roadside areas, temporary controls should be
installed. These may include: sediment control fences, fabric-covered triangular dikes,
gravel-filled burlap bags, biobags, or hay bales staked in place.

Non-Stormwater Discharges

Field crews should be aware of non-stormwater discharges as part of their ongoing street
maintenance efforts.

m  Refer to SC-10 Non-Stormwater Discharges

e Identify location, time and estimated quantity of discharges.

w Notify appropriate personnel.

Training

m Train employees regarding proper street sweeping operation and street repair and

maintenance.

w Instruct employees and subcontractors to ensure that measures to reduce the stormwater
impacts of roadway/bridge maintenance are being followed.

m Require engineering staff and/or consulting A/E firms to address stormwater quality in new
bridge designs or existing bridge retrofits.

= Use a training log or similar method to document training.

w Train employees on proper spill containment and clean 1p, and in identifying non-
stormwater discharges.
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Road and Street Maintenance SC-70

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup.

m  Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and
implement accordingly.

= Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m Properly dispose of spill cleanup material.

Other Considerations
m Densely populated areas or heavily used streets may require parking regulations to clear
streets for cleaning,.

a No currently available conventional sweeper is effective at removing oil and grease.
Mechanical sweepers are not effective at removing finer sediments.

m Limitations may arise in the location of new bridges. The availability and cost of land and
other economic and political factors may dictate where the placement of a new bridge will
occur. Better design of the bridge to control runoff is required if it is being placed near
sensitive waters.

Requirements

Cosis

m The maintenance of local roads and bridges is already a consideration of most community
public works or transportation departments. Therefore, the cost of pollutant reducing
management practices will involve the training and equipment required to implement these
new practices.

s The largest expenditures for street sweeping programs are in staffing and equipment. The
capital cost for a conventional street sweeper is between $60,000 and $120,000. Newer
technologies might have prices approaching $180,000. The average useful life of a
conventional sweeper is about four years, and programs must budget for equipment

' replacement. Sweeping frequencies will determine equipment life, so programs that sweep
more often should expect to have a higher cost of replacement.

m A street sweeping program may require the following.

- Sweeper operators, maintenance, supervisory, and administrative personnel are
required.

- Traffic control officers may be required to enforce parking restrictions.
- Skillful design of cleaning routes is required for program to be productive.

- Arrangements must be made for disposal of collected wastes.
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SC-70 Road and Street Maintenance

m Ifinvesting in newer technologies, training for operators must be included in operation and
maintenance budgets. Costs for public education are small, and mostly deal with the need to
obey parking restrictions and litter control. Parking tickets are an effective reminder to obey
parking rules, as well as being a source of revenue.

Muaintenance
m  Not applicable

Supplemental Information
Further Detail of the BMP
Street sweeping

There are advantages and disadvantages to the two common types of sweepers. The best choice
depends on your specific conditions. Many communities find it useful to have a compliment of

both types in their fleet.

Mechanical Broom Sweepers - More effective at picking up large debris and cleaning wet streets.
Less costly to purchase and operate. Create more airborne dust.

Vacuum Sweepers - More effective at removing fine particles and associated heavy metals.
Ineffective at cleaning wet streets. Noisier than mechanical broom sweepers which may restrict
areas or times of operation. May require an advance vehicle to remove large debris,

Street Flushers - Not affected by biggest interference to cleaning, parked cars. May remove finer
sediments, moving them toward the gutter and stormwater inlets. For this reason, flushing fell
out of favor and is now used primarily after sweeping. ¥lushing may be effective for combined
sewer systems. Presently street flushing is not allowed under most NPDES permits.

Cross-Media Transfer of Pollutants

The California Air Resources Board (ARB) has established state ambient air quality standards
including a standard for respirable particulate matter (less than or equal to 10 microns in
diameter, symbolized as PM10), In the effort to sweep up finer sediments to remove attached
heavy metals, municipalities should be aware that fine dust, that cannot be captured by the
sweeping equipment and becomes airborne, could lead to issues of worker and public safety.

Bridges

Bridges that carry vehicular traffic generate some of the more direct discharges of runoff to
surface waters. Bridge scupper drains cause a direct discharge of stormwater into receiving
waters and have been shown to carry relatively high concentrations of pollutants. Bridge
maintenance also generates wastes that may be either directly deposited to the water below or
carried to the receiving water by stormwater. The following steps will help reduce the
stormwater impacts of bridge maintenance:

m  Site new bridges so that significant adverse impacts to wetlands, sensilive areas, critical
habitat, and riparian vegetation are minimized.
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Road and Street Maintenance SC-70

m Design new bridges to avoid the use of scupper drains and route runoff to land for treatment
control. Existing scupper drains should be cleaned on a regular basis to avoid
sediment/debris accumulation.

m  Reduce the discharge of pollutants to surface waters during maintenance by using
" suspended traps, vacuums, or booms in the water to capture paint, rust, and paint removing
agents. Many of these wastes may be hazardous. Properly dispose of this waste hy referring
to CA21 (I1azardous Waste Management) in the Construction ITandbook.

» Train employees and subcontractors to reduce the discharge of wastes during bridge
maintenance.

De-icing
» Do not over-apply deicing salt and sand, and routinely calibrate spreaders.

m Near reservoirs, restrict the application of deicing salt and redirect any runoff away from
TeServoirs. '

m Consider using alternative deicing agents (less toxic, biodegradable, etc.).

References and Resources

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater introduction.as

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2001. Fresh Concrete and
Mortar Application Best Management Practices for the Construction Industry. June.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2001. Roadwork and Paving
Best Management Practices for the Construction Industry. June.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Roadway and Bridge Maintenance. On-line
http: //www.epa.gov/npdes/menuofbmps/poll 13.htm
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Description

Landscape maintenance activities include vegetation removal;
herbicide and insecticide application; fertilizer application;
watering; and other gardening and lawn care practices.
Vegetation control typically involves a combination of chemical
(herbicide) application and mechanical methods. All of these
maintenance practices have the potential to contribute pollutants
to the storm drain system. The major objectives of this BMP are
to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach

Pollution Prevention

m Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

m Choose low water using flowers, trees, shrubs, and
groundcover.

m Consider alternative landscaping techniques such as
naturescaping and xeriscaping,.

m Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

Objecti_\}es

= Contan
m Educate
m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Qil and Grease
Organics
Oxygen Demanding %|
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SC-73 Landscape Maintenance

m Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

m  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

= Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

m Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

m  Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

m Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact

sheet).

m Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

m Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

m Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

m Consider using low water use groundcovers when planting or replanting.

Waste Management
m Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

s  Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

m  Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming,.
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Landscape Maintenance - SC-73

Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

Where practical, use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken,

Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable cil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.
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SC-73 Landscape Maintenance

m Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

s Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

a Do not mix or prepare pesticides for application near storm drains.

m Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

s Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

m Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
m Periodically test soils for determining proper fertilizer use.

» Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water,

s Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product). '

m Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

m Dispose of empty pesticide containers according to the instructions on the container label.
Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

m Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

m Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

e Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

s Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.
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Landscape Maintenance | SC-73

w Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the

workplace. ‘
m  Use a training log or similar method to document training.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup

m Have spill cleanup materials readily available and in a know in location
m  Cleanup spills immediately and use dry methods if possible.
s Properly dispose of spill cleanup material.

Other Considerations

m The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

m All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

m Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Reqguirements

Cosis

Additional training of municipal employees will be required to address IPM techniques and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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SC-73 Landscape Maintenance

Supplemental Information
Further Detail of the BMP
Wasle Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
.of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources
King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:

hitp://dnr.metroke.gov/wlr/dss/specm.htm

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities

http://ladpw.org/wmd/npdes/model links.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctnary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

. Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/s introduction.as

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

- United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of
Wastewater Management. On-line: http://www.epa.gov/npdes/menuofbmps/poll 8.htm
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Drainage System Maintenance SC-74

Objectives

- Contain
m Educate

# Reduce/Minimize

Photo Credit: Geoff Brosseau

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff that may contain Sediment
certain pollutants. Maintaining catch basins, stormwater inlets, Nutrients
and other stormwater conveyance structures on a regular basis Trash
will remove pollutants, prevent clogging of the downstream Metals
conveyance system, restore catch basins’ sediment trapping
capacity, and ensure the system functions properly hydraulically
to avoid flooding.

Targeted Constituents

Bacteria

Oil and Grease
Organics
Approach Oxygen Demanding
Suggested Protocols

Catch Basins/Inlet Structures

RENEEEEN

m  Municipal staff should regularly inspect facilities to ensure
the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC-75 Waste
Handling and Disposal).

m Clean catch basins, storm drain inlets, and other conveyance
structures in high pollutant load areas just before the wet
season to remove sediments and debris accumulated during
the summer.

CALIFORNIA STORMWATER
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SC-74 Drainage System Maintenance

m Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m Keep accurate logs of the number of catch basins cleaned.
wm Record the amount of waste collected.

m Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m Dewater the wastes with outflow into the sanitary sewer if permitted. Water should be
treated with an appropriate filtering device prior to discharge to the sanitary sewer. If
discharge to the sanitary sewer is not allowed, water should be pumped or vacuumed to a
tank and properly disposed of. Do not dewater near a storm drain or stream.

m  Except for small communities with relatively few catch basins that may be cleaned manually,
most municipalities will require mechanical cleaners such as eductors, vacuums, or bucket
loaders.

Storm Drain Conveyance System

‘m  Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

w Collect flushed effluent and pump to the sanitary sewer for treatment.
Pump Stalions
s Clean all storm drain pump stations prior to the wet season to remove silt and trash.

m Do not allow discharge from cleaning a storm drain pump station or other facility to reach
the storm drain system.

m Conduct quarterly routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

wm Sample collected sediments to determine if landfill disposal is possible, or illegal discharges
in the watershed are occurring. '

Open Channel

m  Consider modification of storm channel characteristics to improve channe] hydraulics, to
increase pollutant removals, and to enhance channel/creek aesthetic and habitat value.

m Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies

20f 9 California Stormwater BMP Handbook January 2003
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Drainage System Maintenance SC-74

(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS

Hlicit Connections and Discharges

During routine maintenance of conveyance system and drainage structures field staff should
look for evidence of illegal discharges or illicit connections:

- Is there evidence of spills such as paints, discoloring, etc.
- Are there any odors associated with the drainage system
- Record locations of apparent illegal discharges/illicit connections

- Track flows back to potential dischargers and conduct aboveground inspections. This can
be done through visual inspection of up gradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Once the origin of flow is established, require illicit discharger to eliminate the discharge.

Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.

Refer to fact sheet SC-10 Non-Stormwater Dischargés.

Illegal Dumping

Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

Establish a system for tracking incidents. The system should be designed to identify the
following:

- TIllegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills}

- Responsible parties

Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.

Refer to fact sheet SC-10 Non-Stormwater Discharges.
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SC-74 Drainage System Maintenance

The State Department of Fish and Game has a hotline for reporting violations called Cal TIP
(1-800-952-5400). The phone number may be used to report any violation of a Fish and
Game code (illegal dumping, poaching, etc.).

The California Department of Toxic Substances Control's Waste Alert Hotline, 1-800-
69TOXIC, can be used to report hazardous waste violations.

Training

Train crews in propér maintenance activities, including record keeping and disposal.
Only properly trained individuals are allowed to handle hazardous materials/wastes.

Train municipal employees from all departments (public works, utilities, street cleaning,
parks and recreation, industrial waste inspection, hazardous waste inspection, sewer
maintenance) to recognize and report illegal dumping.

Train municipal employees and educate businesses, contractors, and the general public in
proper and consistent methods for disposal.

Train municipal staff regarding non-stormwater discharges (See SC-10 Non-Stormwater
Discharges).

Spill Response and Prevention

Refer to SC-11, Prevention, Control & Cleanup
Have spill cleanup materials readily available and in a known location.
Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material.

Other Considerations

Cleanup activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and disposal of flushed
effluent to sanitary sewer may be prohibited in some areas.

Regulations may include adoption of substantial penalties for illegal dumping and disposal.

Municipal codes should include sections proliibiting thie discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Private property access rights may be needed to track illegal discharges up gradient.
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Drainage System Maintenance SC-74

= Requirements of municipal ordinance authority for suspected source verification testing for
illicit connections necessary for guaranteed rights of entry.

Requirements

Costs

w An aggressive catch basin cleaning program could require a significant capital and O&M
budget. A careful study of cleaning effectiveness should be undertaken before increased
cleaning is implemented. Catch basin cleaning costs are less expensive if vacuum street
sweepers are available; cleaning catch basins manually can cost approximately twice as
much as cleaning the basins with a vacuum attached to a sweeper.

m  Methods used for illicit connection detection {smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary. Encouraging reporting of illicit discharges by
employees can offset costs by saving expense on inspectors and directing resources more
efficiently. Some programs have used funds available from “environmental fees” or special
assessment districts to fund their illicit connection elimination programs.

Maintenance
m Two-person teams may be required to clean catch basins with vactor trucks.

m Identifying illicit discharges requires teams of at least two people (volunteers can be used),
plus administrative personnel, depending on the complexity of the storm sewer system.

B Arrangements must be made for proper disposal of collected wastes.

® Requires technical staff to detect and investigate illegal dumping violations, and to
coordinate public education.

Supplemental Information
Further Detail of the BMP
Storm Drain flushing

Sanitary sewer flushing is a common maintenance activity used to improve pipe hydraulics and
to remove pollutants in sanitary sewer systems. The same principles that make sanitary sewer
flushing effective can be used to flush storm drains. Flushing may be designed to hydraulically
convey accumulated material to strategic locations, such as to an open channel, to another point
where flushing will be initiated, or over to the sanitary sewer and on to the treatment facilities,
thus preventing re-suspension and overflow of a portion of the solids during storm events.
Flushing prevents “plug flow” discharges of concentrated pollutant loadings and sediments. The
deposits can hinder the designed conveyance capacity of the storm drain system and potentially
cause backwater conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
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SC-74 Drainage System Maintenance

cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, releasing the backed up water and resulting in the cleaning of the storm drain segment.

To further reduce the impacts of stormwater pollution, a second inflatable device, placed well
downstream, may be used to re-collect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to re-collect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75 percent for organics and 55-65 percent for dry weather grit/inorganic material. The percent
removal efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but
fire hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm drain flushing,

Flow Management

Flow management has been one of the principal motivations for designing urban stream
corridors in the past. Such needs may or may not be compatible with the stormwater quality
goals in the stream corridor,

Downstream flood peaks can be suppressed by reducing through flow velocity. This can be
accomplished by reducing gradient with grade control structures or increasing roughness with
boulders, dense vegetation, or complex banks forms. Reducing velocity correspondingly
increases flood height, so all such measures have a natural association with floodplain open
space. Flood elevations laterally adjacent to the stream can be lowered by increasing through
flow velocity.

However, increasing velocity increases flooding downstream and inherently conflicts with
channel stability and human safety. Where topography permits, another way to lower flood
elevation is to lower the level of the floodway with drop structures into a large but subtly
excavated bowl where flood flows we allowed to spread out.

Stream Corridor Planning

Urban streams receive and convey stormwater flows from developed or developing watersheds.
Planning of stream corridors thus interacts with urban stormwater management programs. If
local programs are intended to control or protect downstream environments by managing flows
delivered to the channels, then it is logical that such programs should be supplemented by
management of the materials, forms, and uses of the downstream riparian corridor. Any
proposal for steam alteration or management should be investigated for its potential flow and
stability effects on upstream, downstream, and laterally adjacent areas. The timing and rate of
flow from various tributaries can combine in complex ways to alter flood hazards. Each section
of channel is unique, influenced by its own distribution of roughness elements, management
activities, and stream responses.
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Drainage System Maintenance SC-74

Flexibility to adapt to stream features and behaviors as they evolve must be included in stream
reclamation planning. The amenity and ecology of streams may be enhanced through the
landscape design options of 1) corridor reservation, 2) bank treatment, 3) geomorphic
restoration, and 4) grade control.

Corridor reservation - Reserving stream corridors and valleys to accommodate natural stream
meandering, aggradation, degradation, and over bank flows allows streams to find their own
form and generate less ongoing erosion. In California, open stream corridors in recent urban
developments have produced recreational open space, irrigation of streamside plantings, and
the aesthetic amenity of flowing water. -

Bank treatment - The use of armoring, vegetative cover, and flow deflection may be used to
influence a channel’s form, stability, and biotic habitat. To prevent bank erosion, armoring can
be done with rigid construction materials, such as concrete, masonry, wood planks and logs,
riprap, and gabions. Concrete linings have been criticized because of their lack of provision of
biotic habitat. In contrast, riprap and gabions make relatively porous and flexible linings.
Boulders, placed in the bed reduce velocity and erosive power.

Riparian vegetation can stabilize the banks of streams that are at or near a condition of
equilibrium. Binding networks of roots increase bank shear strength. During flood flows,
resilient vegetation is forced into erosion-inhibiting mats. The roughness of vegetation leads to
lower velocity, further reducing erosive effects. Structural flow deflection can protect banks
from erosion or alter fish habitat. By concentrating flow, a deflector causes a pool to be scoured
in the bed.

Geomorphic restoration — Restoration refers to alteration of disturbed streams so their form
and behavior emulate those of undisturbed streams. Natural meanders are retained, with
grading to gentle slopes on the inside of curves to allow point bars and riffle-pool sequences to
develop. Trees are retained to provide scenic quality, biotic productivity, and roots for bank
stabilization, supplemented by plantings where necessary.

A restorative approach can be successful where the stream is already approaching equilibrium.
However, if upstream urbanization continues new flow regimes will be generated that could
disrupt the equilibrium of the treated system.

Grade Control - A grade control structure is a level shelf of a permanent material, such as stone,
masonry, or concrete, over which stream water flows. A grade control structure is called a sill,
weir, or drop structure, depending on the relation of its invert elevation to upstream and
downstream channels.

A sill is installed at the preexisting channel bed elevation to prevent upstream migration of nick
points. It establishes a {irm base level below which the upstream channel can not erode.

A weir or check dam is installed with invert above the preexisting bed elevation. A weir raises
the local base level of the stream and causes aggradation upstream. The gradient, velocity, and
erosive potential of the stream channel are reduced. A drop structure lowers the downstream
invert below its preexisting elevation, reducing downstream gradient and velocity. Weirs and
drop structure control erosion by dissipating energy and reducing slope velocity.
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SC-74 Drainage System Maintenance

When carefully applied, grade control structures can be highly versatile in establishing human
and environmental benefits in stabilized channels. To be successful, application of grade control
structures should be guided by analysis of the stream system both upstream and downstream
from the area to he reclaimed.

Examples

The California Department of Water Resources began the Urban Siream Restoration Program in
1985. The program provides grant funds to municipalities and community groups to implement
stream restoration projects. The projects reduce damages from streambank aid watershed
instability arid floods while restoring streams’ aesthetic, recreational, and fish and wildlife
values.

In Buena Vista Park, upper floodway slopes are gentle and grassed to achieve continuity of
~usable park land across the channel of small boulders at the base of the slopes.

The San Diego River is a large, vegetative lined channel, which was planted in a variety of
species to support riparian wildlife while stabilizing the steep banks of the floodway.

References and Resources
Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line:
http://ladpw.org/wmd/npdes/public TC.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1908,

Orange County Stormwater Program
http: //www.ocwatersheds.com/StormWater/swp introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP) Municipal Activities Model Program Guidance. 2001. Project Clean Water.
November. _

United States Environmental Protection Agency (USEPA). 1999. Stormwater Management Fact
Sheet Non-stormwater Discharges to Storm Sewers. EPA 832-F-99-022. Office of Water,
Washington, D.C. September.

United States Environmental Protection Agency (USEPA). 1999. Stormwater O&M Fact Sheet
Catch Basin Cleaning. EPA 832-F-99-011. Office of Water, Washington, D.C. September.
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Drainage System Maintenance SC-74

United States Environmental Protection Agency (USEPA). 2002, Pollution Prevention/Good
Housekeeping for Municipal Operations Illegal Dumping Control. On line:
http://www.epa.gov/npdes/menuofbmps/poll 7.htm

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:

http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Efficient Irrigation SD-12

Design Objectives

B Maximize Infiltration
1 Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m Design irrigation systems to each landscape area’s specific water requirements.

m Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

m Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

CALIFORNIA STORMWATER
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SD-12 | Efficient Irrigation

m  Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain

growth

»  Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”

above should be followed.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2o002.
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Storm Drain Signage SD-13

Design Objectivesm -

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

il Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations
The following methods should be considered for inclusion in the
project design and show on project plans:

m Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

CALIFORNIA STORMWATER
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain messége placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information

Muaintenance Considerations

m  Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
w  Signage on top of curbs tends to weather and fade.

m  Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

®  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

XIV.5. Biotreatment BMP Fact Sheets (BIO)

Conceptual criteria for biotreatment BMP selection, design, and maintenance are contained in
Appendix XII. These criteria are generally applicable to the design of biotreatment BMPs in
Orange County and BMP-specific guidance is provided in the following fact sheets. 24

Note: Biotreatment BMPs shall be designed to provide the maximum feasible infiltration and ET based on
criteria contained in Appendix X1.2.

BIO-1: Bioretention with Underdrains Also known as:

» Rain gardens with
Bioretention stormwater treatment facilities are landscaped underdrains
shallow depressions that capture and filter stormwater > Vegetated media filter
runoff. These facilities function as a soil and plant-based > Downspout planter boxes
filtration device that removes pollutants through a variety of :

R,

physical, biological, and chemical treatment processes. The :
facilities normally consist of a ponding area, mulch layer, 215 e Rt | ST

planting soils, and plants. As stormwater passes down £
through the planting soil, pollutants are filtered, adsorbed,
biodegraded, and sequestered by the soil and plants.
Bioretention with an underdrain are utilized for areas with
low permeability native soils or steep slopes where the

underdrain system that routes the treated runoff to the storm

Bioretention
Source: Geosyntec Consultants

drain system rather than depending entirely on infiltration.

Bioretention must be designed without an underdrain in areas of

high soil permeability.

Feasibility Screening Considerations

o |If there are no hazards associated with infiltration (such as groundwater concerns, contaminant
plumes or geotechnical concerns), bioinfiltration facilities, which achieve partial infiltration,
should be used to maximize infiltration.

 Not all BMPs presented in this section are considered “biofiltration BMPs” under the South Orange County
Permit Area. Biofiltration BMPs are vegetated treat-and-release BMPs that filter stormwater through amended soil
media that is biologically active, support plant growth, and also promote infiltration and/or evapotranspiration. For
projects in South Orange County, the total volume of storage in surface ponding and pores spaces is required to be at
least 75% of the remaining DCV that the biofiltration BMP is designed to address. This prevents significant down-
sizing of BMPs which otherwise may be possible via routing calculations. Biotreatment BMPs that do not meet this
definition are not considered to be LID BMPs, but may be used as treatment control or pre-treatment BMPs. See
Section I11.7 and Worksheet SOC-1 for guidance.
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Bioretention with underdrain facilities should be lined if contaminant plumes or geotechnical

concerns exist. If high groundwater is the reason for infiltration infeasibility, bioretention facilities

with underdrains do not need to be lined.

Opportunity Criteria

Land use may include commercial, residential, mixed use, institutional, and subdivisions.

Bioretention may also be applied in parking lot islands, cul-de-sacs, traffic circles, road shoulders,

road medians, and next to buildings in planter boxes.
Drainage area is < 5 acres.

Area is available for infiltration.

Site must have adequate relief between land surface and the stormwater conveyance system to
permit vertical percolation through the soil media and collection and conveyance in underdrain to

stormwater conveyance system.

OC-Specific Design Criteria and Considerations

[
[

[

O dod o o o d g

Ponding depth should not exceed 18 inches; fencing may be required if ponding depth is
greater than 6 inches to mitigate drowning.

The minimum soil depth is 2 feet (3 feet is preferred).

The maximum drawdown time of the bioretention ponding area is 48 hours. The maximum
drawdown time of the planting media and gravel drainage layer is 96 hours, if applicable.

Infiltration pathways may need to be restricted due to the close proximity of roads, foundations,
or other infrastructure. A geomembrane liner, or other equivalent water proofing, may be placed
along the vertical walls to reduce lateral flows. This liner should have a minimum thickness of
30 mils.

If infiltration in bioretention location is hazardous due to groundwater or geotechnical concerns,
a geomembrane liner must be installed at the base of the bioretention facility. This liner should
have a minimum thickness of 30 mils.

The planting media placed in the cell shall be designed per the recommendations contained in
MISC-1: Planting/Storage Media

Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil
conditions for 48 hours; native place species and/or hardy cultivars that are not invasive and do
not require chemical inputs should be used to the maximum extent feasible

The bioretention area should be covered with 2-4 inches (average 3 inches) or mulch at the
start and an additional placement of 1-2 inches of mulch should be added annually.

Underdrain should be sized with a 6 inch minimum diameter and have a 0.5% minimum slope.
Underdrain should be slotted polyvinyl chloride (PVC) pipe; underdrain pipe should be more
than 5 feet from tree locations (if space allows).

A gravel blanket or bedding is required for the underdrain pipe(s). At least 0.5 feet of washed
aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s).

An overflow device is required at the top of the bioretention area ponding depth.

Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at
basin inlet to prevent erosion.

Ponding area side slopes shall be no steeper than 3:1 (H:V) unless designed as a planter box
BMP with appropriate consideration for trip and fall hazards.
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Simple Sizing Method for Bioretention with Underdrain

If the Simple Design Capture Volume Sizing Method described in Appendix IIL.3.1 is used to size a
bioretention with underdrain facility, the user selects the basin depth and then determines the appropriate
surface area to capture the DCV. The sizing steps are as follows:

Step 1: Determine DCV

Calculate the DCV using the Simple Design Capture Volume Sizing Method described in Appendix
I11.3.1.

Step 2: Verify that the Ponding Depth will Draw Down within 48 Hours

The ponding area drawdown time can be calculated using the following equation:
DDp = (dp/ KMEDIA) x 12 in/ft

Where:
DDp = time to drain ponded water, hours

dp = depth of ponding above bioretention area, ft (not to exceed 1.5 ft)

Kmepia = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a
factor of safety of 2; Kyepia 0f 2.5 in/hr should be used unless other information is available)

If the drawdown time exceeds 48 hours, adjust ponding depth and/or media infiltration rate until 48
hour drawdown time is achieved.
Step 3: Determine the Depth of Water Filtered During Design Capture Storm

The depth of water filtered during the design capture storm can be estimated as the amount routed
through the media during the storm, or the ponding depth, whichever is smaller.

driteren = Minimum [ ((Kvepia * Trouting)/12), de]
Where:
driLterep = depth of water that may be considered to be filtered during the design storm event, ft

Kvepia = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a
factor of safety of 2; Kyepia of 2.5 in/hr should be used unless other information is available)

TrouTing = storm duration that may be assumed for routing calculations; this should be assumed to be
no greater than 3 hours. If the designer desires to account for further routing effects, the Capture
Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix II1.3.2) should be
used.

dr = depth of ponding above bioretention area, ft (not to exceed 1.5 ft)

Step 4: Determine the Facility Surface Area
A =DCV/ (dp + driLTERED)
Where:
A = required area of bioretention facility, sg-ft
DCV = design capture volume, cu-ft
driLterep = depth of water that may be considered to be filtered during the design storm event, ft
dp = depth of ponding above bioretention area, ft (not to exceed 1.5 ft)

In South Orange County, the provided ponding plus pore volume must be checked to demonstrate that it
is greater than 0.75 of the remaining DCV that this BMP is designed to address. See Section 111.7 and
Worksheet SOC-1.
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Capture Efficiency Method for Bioretention with Underdrains

If the bioretention geometry has already been defined and the user wishes to account more explicitly for
routing, the user can determine the required footprint area using the Capture Efficiency Method for
Volume-Based, Constant Drawdown BMPs (See Appendix I11.3.2) to determine the fraction of the DCV
that must be provided to manage 80 percent of average annual runoff volume. This method accounts for
drawdown time different than 48 hours.

Step 1: Determine the drawdown time associated with the selected basin geometry

DD = (dp/ KDESIGN) x 12 in/ft

Where:
DD = time to completely drain infiltration basin ponding depth, hours

dp = bioretention ponding depth, ft (should be less than or equal to 1.5 ft)
Kbpesign = design media infiltration rate, in/hr (assume 2.5 inches per hour unless otherwise proposed)
If drawdown is less than 3 hours, the drawdown time should be rounded to 3 hours or the Capture
Efficiency Method for Flow-based BMPs (See Appendix I11.3.3) shall be used.

Step 2: Determine the Required Adjusted DCV for this Drawdown Time

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix I11.3.2)
to calculate the fraction of the DCV the basin must hold to achieve 80 percent capture of average annual
stormwater runoff volume based on the basin drawdown time calculated above.

Step 3: Determine the Basin Infiltrating Area Needed

The required infiltrating area (i.e. the surface area of the top of the media layer) can be calculated using
the following equation:

A = Design Volume / d,

Where:
A = required infiltrating area, sq-ft (measured at the media surface)

Design Volume = fraction of DCV, adjusted for drawdown, cu-ft (see Step 2)
d, = ponding depth of water stored in bioretention area, ft (from Step 1)

This does not include the side slopes, access roads, etc. which would increase bioretention footprint. If
the area required is greater than the selected basin area, adjust surface area or adjust ponding depth and
recalculate required area until the required area is achieved.

In South Orange County, the provided ponding plus pore volume must be checked to demonstrate that it
is greater than 0.75 of the remaining DCV that this BMP is designed to address. See Section IIl.7 and
Worksheet SOC-1.

Configuration for Use in a Treatment Train

o Bioretention areas may be preceeded in a treatment train by HSCs in the drainage area, which
would reduce the required design volume of the bioretention cell. For example, bioretention could
be used to manage overflow from a cistern.

e Bioretention areas can be used to provide pretreatment for underground infiltration systems.

Additional References for Design Guidance

o CASQA BMP Handbook for New and Redevelopment:
http://www.cabmphandbooks.com/Documents/Development/TC-32.pdf
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e SMC LID Manual (pp 68):
http://www.lowimpactdevelopment.org/guest75/pub/All Projects/SoCal LID Manual/SoCalL
ID Manual FINAL 040910.pdf

e Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 5:
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf

e San Diego County LID Handbook Appendix 4 (Factsheet 7):
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4:
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water_Technical Manual_2009-opt-
red.pdf?version_id=76975850

e County of Los Angeles Low Impact Development Standards Manual, Chapter 5:
http://dpw.lacounty.gov/wmd/LA_County LID Manual.pdf
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BIO-7: Proprietary Biotreatment

Also known as:

Proprietary biotreatment devices are devices that are

manufactured to mimic natural systems such as bioretention > el s il Lot

> Bioretention vault
> Tree box filter

areas by incorporating plants, soil, and microbes engineered
to provide treatment at higher flow rates or volumes and

with smaller footprints than their natural counterparts.
Incoming flows are typically filtered through a planting

media (mulch, compost, soil, plants, microbes, etc.) and either
infiltrated or collected by an underdrain and delivered to the
storm water conveyance system. Tree box filters are an
increasingly common type of proprietary biotreatment device
that are installed at curb level and filled with a bioretention
type soil. For low to moderate flows they operate similarly to

Proprietary biotreatment

Source:
Tree box filters are highly adaptable solutions that can be http://www.americastusa.com

bioretention systems and are bypassed during high flows.

used in all types of development and in all types of soils but /index.phpffilterra/

are especially applicable to dense urban parking lots, street,
and roadways.

Feasibility Screening Considerations

e Proprietary biotreatment devices that are unlined may cause incidental infiltration. Therefore, an
evaluation of site conditions should be conducted to evaluate whether the BMP should include an
impermeable liner to avoid infiltration into the subsurface.

Opportunity Criteria

e Drainage areas of 0.25 to 1.0 acres.

e Land use may include commercial, residential, mixed use, institutional, and subdivisions.
Proprietary biotreatment facilities may also be applied in parking lot islands, traffic circles, road
shoulders, and road medians.

o Must not adversely affect the level of flood protection provided by the drainage system.

OC-Specific Design Criteria and Considerations

|:| Frequent maintenance and the use of screens and grates to keep trash out may decrease the
likelihood of clogging and prevent obstruction and bypass of incoming flows.

|:| Consult proprietors for specific criteria concerning the design and performance.

Proprietary biotreatment may include specific media to address pollutants of concern. However,
|:| for proprietary device to be considered a biotreatment device the media must be capable of
supporting rigorous growth of vegetation.

Proprietary systems must be acceptable to the reviewing agency. Reviewing agencies shall

|:| have the discretion to request performance information. Reviewing agencies shall have the
discretion to deny the use of a proprietary BMP on the grounds of performance, maintenance
considerations, or other relevant factors.
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In right of way areas, plant selection should not impair traffic lines of site. Local jurisdictions
D may also limit plant selection in keeping with landscaping themes.

Computing Sizing Criteria for Proprietary Biotreatment Device

e Proprietary biotreatment devices can be volume based or flow-based BMPs.

e Volume-based proprietary devices should be sized using the Simple Design Capture Volume
Sizing Method described in Appendix I11.3.1 or the Capture Efficiency Method for Volume-Based,
Constant Drawdown BMPs described in Appendix IIL.3.2.

e The required design flowrate for flow-based proprietary devices should be computed using the
Capture Efficiency Method for Flow-based BMPs described in Appendix IIL.3.3).

In South Orange County, the provided ponding plus pore volume must be checked to demonstrate that it
is greater than 0.75 of the remaining DCV that this BMP is designed to address. Many propretary
biotreatment BMPs will not be able to meet the definition of “biofiltration” that applies in South Orange
County. See Section 111.7 and Worksheet SOC-1.

Additional References for Design Guidance

e Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4:
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report material/Storm_Water Technical Manual 2009-opt-
red.pdf?version_id=76975850

e Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 9:
http://dpw.lacounty.gov/DES/design _manuals/StormwaterBMPDesignandMaintenance.pdf

e Santa Barbara BMP Guidance Manual, Chapter 6:
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-
49EE17789DF8/0/Manual 071008 Final.pdf
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BAY SIZE SIZE INLET INLET AVAILABILITY BYPASS FLOW PIFF)ERE::IA. PIPES (:P
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4x4 4x4 FTBSVIB0404 FTBSVIB0404 ALL 6" SDR 35 1.42 4" SDR 35 1
6x4 6x4 FTBSVIB0604 FTBSVIB0406 ALL 8" SDR 35 1.89 4" SDR 35 1
783x45 783x45 FTBSVIB078045 FTBSVIB045078 DE’MD’g‘:\iE@’VA'WV 8" SDR 35 1.89 4" SDR 35 1
8x4 8x4 FTBSVIB0804 FTBSVIB0408 DE,MD,N?{QA,VA,WV 8" SDR 35 1.89 4" SDR 35 1
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10x6 10x6 FTBSVIB1006 FTBSVIB0610 ALL 10" SDR 35 2.37 6" SDR 35 2
12x6 12x6 FTBSVIB1206 FTBSVIB0612 ALL 10" SDR 35 2.37 6" SDR 35 2
13x7 13x7 FTBSVIB1307 FTBSVIB0713 ALL 10" SDR 35 2.37 6" SDR 35 2
14 x8 14x8 FTBSVIBl408Jr N/A ALL 10" SDR 35 2.37 6" SDR 35 3
16 x8 16 x8 FTBSVIBl6OBJr N/A N/A OR, WA 10" SDR 35 2.37 6" SDR 35 3
15x9 15x9 FTBSVIBlSOQJr N/A OR, WA ONLY 10" SDR 35 2.37 6" SDR 35 3
18x8 18x8 FTBSVIBL‘E}OBJr N/A CALL CONTECH 10" SDR 35 2.37 6" SDR 35 3
20x8 20x8 FTBSVIBZOOBJr N/A CALL CONTECH 10" SDR 35 2.37 6" SDR 35 4
22x8 22x8 FTBSVIBZZOBJr N/A CALL CONTECH 10" SDR 35 2.37 6" SDR 35 4
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The design and information shown on this drawing is provided as a service to the project owner, engineer and contractor by Contech Engineered Solutions LLC or one of its affiliated companies ("Contech). Neither this drawing, nor any part thereof, may be used, reproduced or modified in any manner
without the prior written consent of Contech. Failure to comply is done at the user's own risk and Contech expressly disclaims any liabilty or for such use. If between the supplied information upon which the drawing is based and actual field conditions are encountered as site
work progresses, these discrepancies must be reported to Contech immediately for re-evaluation of the design. Contech accepts no liability for designs based on missing, incomplete ot inaccurate information supplied by others.
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MEDIA | VAULT SIZE | LONG SIDE INLET SHORT SIDE INLET AVAILABILITY OUTLET MIN. NO. OF INLET
BAY SIZE (L x W) DESIGNATION DESIGNATION PIPE DIA PIPES (-P ONLY)
4x4 4x4 FTBSV0404 FTBSV0404 ALL 4" SDR 35 1
6x4 6x4 FTBSV0604 FTBSV0406 ALL 4" SDR 35 1
7.83x45 7.83x45 FTBSV078045 FTBSV045078 DE’MD’g‘:\ifé’VA'WV 4" SDR 35 1
8x4 8x4 FTBSV0804 FTBSV0408 N/A 4" SDR 35 1
DE,MD,NJ,PA VAWV
6X6 6X6 FTBSV0606 FTBSV0606 ALL 4" SDR 35 1
8x6 8x6 FTBSV0806 FTBSV0608 ALL 4" SDR 35 1
10x6 10x6 FTBSV1006 FTBSV0610 ALL 6" SDR 35 2
12x6 12x6 FTBSV1206 FTBSV0612 ALL 6" SDR 35 2
13x7 13x7 FTBSV1307 FTBSV0713 ALL 6" SDR 35 2
14x8 14x8 FTBSV1408" N/A ALL 6" SDR 35 3
16 x8 16 x8 FTBSV1608Jr N/A N/A OR,WA 6" SDR 35 3
15x9 15x9 FTBSV1509Jr N/A OR,WA ONLY 6" SDR 35 3
18x8 18x8 FTBSV1808Jr N/A CALL CONTECH 6" SDR 35 3
20x8 20x8 FTBSV2008Jr N/A CALL CONTECH 6" SDR 35 4
22x8 22x8 FTBSV2208Jr N/A CALL CONTECH 6" SDR 35 4

TuTILIZES (2) CURB OPENINGS WITH MIN 1' SPACING

N/A = NOT AVAILABLE

The design and information shown on this drawing is provided as a service to the project owner, engineer and contractor by Contech Engineered Solutions LLC or one of its affiliated companies ("Contech). Neither this drawing, nor any part thereof, may be used, reproduced or modified in any manner
without the prior written consent of Contech. Failure to comply is done at the user's own risk and Contech expressly disclaims any liability or responsibility for such use. If discrepancies between the supplied information upon which the drawing is based and actual field conditions are encountered as site
work progresses, these discrepancies must be reported to Contech immediately for re-evaluation of the design. Contech accepts no liability for designs based on missing, incomplete ot inaccurate information supplied by others.
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SLOTTED THROAT INLET - TOP EXTENDS 4"
ABOVE CURB FOR ADJACENT SIDEWALKS

ALTERNATE PIPE
INLET OPENING

FTBSV -B
BASIN - CURB INLET OR PIPE INLET OPTIONAL

@filterra

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF
THE FOLLOWING U.S. PATENTS: 6,277,274; 6,569,321;
7,625,485, 7,425,261, 7,633,412; RELATED FOREIGN PATENTS,

FTBSV - |
GREEN INFRASTRUCTURE INLET - TOP FLUSH
WITH TOP OF CURB, NOT INTENDED FOR
SIDEWALK APPLICATIONS

FTBSV - P
PIPE INLET N

The design and information shown on this drawing is provided as a service to the project owner, engineer and contractor by Contech Engineered Solutions LLC or one of its affiliated companies ("Contech). Neither this drawing, nor any part thereof, may be used, reproduced or modified in any manner
without the prior written consent of Contech. Failure to comply is done at the user's own risk and Contech expressly disclaims any liability or responsibility for such use. If discrepancies between the supplied information upon which the drawing is based and actual field conditions are encountered as site
work progresses. these discrepancies must be reported to Contech immediately for re-evaluation of the design. Contech accepts no liability for designs based on missing. incomplete or inaccurate information supplied by others.
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