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The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or approval
associated with a Land Disturbance Activity must be accompanied by a Storm Water
Management Plan (SWMP) (section 67.804.). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
meet the criteria for a priority project are required to prepare a Major SWMP.

Since the SWMP is a living document, revisions may be necessary during various stages of
approval by the County. Please provide the approval information requested below.

. | Does the SWMP | 1 v ES, Provide
Project Review Stage need revisions? Revision Date
YES NO

Instructions for a Major SWMP can be downloaded at http://www.co.san-
diego.ca.us/dpw/stormwater/susmp.html.

Completion of the following checklist and attachments will fulfill the requirements of a Major
SWMP for the project listed above. :



PROJECT DESCRIPTION

Please provide a brief description of the projéct in the following box.

Fuerte Ranch Estates is a proposed single-family residential development in the Mount Helix
community within the unincorporated area of the County of San Diego. The site is approximately 27
acres in size.

The proposed design consists of 40 single-family residential lots that are a minimum of one-half
acre in size. Vehicular access to the site is proposed from Fuerte Drive and a secondary access from
Damon Lane at the intersection with Fuerte Farms Road.

PRIORITY PROJECT DETERMINATION

Please check the box that best describes the project. Does the project meet one of the following
criteria?

PRIORITY PROJECT YES | NO
Redevelopment within the County Urban Area that creates or adds at least 5,000 X
net square feet of additional impervious surface area
Residential development of more than 10 units X
Commercial developments with a land area for development of greater than

X

100,000 square feet
Automotive repair shops X
Restaurants, where the land area for development is greater than 5,000 square X
feet
Hillside development, in an area with known erosive soil conditions, where there
will be grading on any natural slope that is twenty-five percent or greater, if the X

development creates 5,000 square feet or more of impervious surface
Environmentally Sensitive Areas: All development and redevelopment located
within or directly adjacent to or discharging directly to an environmentally
sensitive area (where discharges from the development or redevelopment will
enter receiving waters within the environmentally sensitive area), which either X
creates 2,500 square feet of impervious surface on a proposed project site or
increases the area of imperviousness of a proposed project site to 10% or more of .
its naturally occurring condition.
Parking Lots 5,000 square feet or more or with 15 parking spaces or more and X
potentially exposed to urban runoff
Streets, roads, highways, and freeways which would create a new paved surface

X
that is 5,000 square feet or greater

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not
considered priority projects. Parking lots, buildings and other structures associated with utility
projects are subject to SUSMP requirements if one or more of the criteria above are met.

If you answered NO to all the questions, then STOP. Please complete a Minor SWMP for your
project. _




If you answered YES to any of the questions, please continue.

The following questions provide a guide to collecting information relevant to project stormwater
quality issues. Please provide a description of the findings in text box below.

QUESTIONS COMPLETED | NA
1. Describe the topography of the project area. X
Describe the local land use within the project area and adjacent X
areas.
3. | Evaluate the presence of dry weather flow. X
4. | Determine the receiving waters that may be affected by the project
throughout the project life cycle (i.e., construction, maintenance X
and operation).
5. | For the project limits, list the 303(d) impaired receiving water X
bodies and their constituents of concern.
6. | Determine if there are any High Risk Areas (municipal or
domestic water supply reservoirs or groundwater percolation X
facilities) within the project limits.
7. | Determine the Regional Board special requirements, including x
TMDLs, effluent limits, etc.
8. | Determine the general climate of the project area. Identify annual X
rainfall and rainfall intensity curves.
9. | If considering Treatment BMPs, determine the soil classification, X
permeability, erodibility, and depth to groundwater.
10. | Determine contaminated or hazardous soils within the project area. X

Please provide a description of the findings in the following box.

1. The existing terrain slopes gently from north to south. Elevations range from 620 feet above MSL

at the northwest portion of the site to 538 feet above MSL at the southwest portion of the site.

2. The project site is bounded on the north, east and west by residential areas, and on the south by a
County park (Damon Lane Park). Currently, the site is occupied by a chicken ranch that includes

numerous chicken coops and several residential land support structures. The majority of the site is
undeveloped but disturbed.

3. The existing dry weather flow is predominantly due to irrigation runoff from within the tributary
areas. The approximate flow is 2 cfs or less.

4. The downstream receiving waters are the Sweetwater River and the San Diego Bay.




5. The project site is located in the San Diego Region (9), the Sweetwater Hydrologic Unit (909), in
the Hillsdale Hydrologic Sub-Area (909.22). The project’s 27 acres represents 1.6% of a 1,691 acre
watershed area. The watershed conveys its runoff through intermediate streams into the Sweetwater
River which ultimately discharges into the San Diego Bay. The San Diego Bay is listed in the 2002
CWA Section 303(d) List of Impaired Water Bodies. This list shows that the San Diego Bay is
impaired by the following pollutant: coliform bacteria.

6. There are no High Risk Areas within the project limits.

7. N/A.

8. The average annual rainfall is approximately 13 inches.

9. The project area consists of soil group ‘D’. No slopes steeper than 2:1 are proposed for this
project. All slopes will include slope protection during both the construction and post-construction
periods.

10. Due to the project’s prior use as a chicken farm, there may be contaminated soils present on-site.

The site will be tested prior to issuance of a grading permit and any required conditions/mitigation
measures will be implemented before grading is commenced.

Complete the checklist below to determine if Treatment Best Management Practices (BMP’s) are
required for this project.

Co CRITERIA YES| NO INFORMATION
) . IfYES, go to 6.

1. | Is this an emergency project? X If NO, continue o 2.
Have TMDLs been established If YES, go to 5.

2. | for surface waters within the X | If NO, continue to 3.
project limit?
Will the project directly If YES, go to 5.

3. | discharge to a 303(d) impaired X | If NO, continue to 4.
receiving water body?
Is this project within the urban If YES, continue to 5.
and environmentally sensitive IfNO, go to 6.
areas as defined on the maps in

4 | Appendix B of the County of X

" | San Diego Standard Urban

Storm Water Mitigation Plan
for Land Development and
Public Improvement Projects?

5 Consider approved Treatment X If YES, goto 7.

" | BMPs for the project.
6. Ic);(r)xjsei((;te;sTr;(e);trri%i:%dl\:I%s Treatment BMP’s to be included
7. | End




Now that the need for a treatment BMPs has been determined, other information is needed to
complete the SWMP.

WATERSHED

Please check the watershed(s) for the project.
San Juan Santa Margarita San Luis Rey Carlsbad
San Dieguito Penasquitos San Diego Pueblo San Diego
Sweetwater Otay Tijuana

Number Name

909.22 Hillsdale Hydrologic Sub-Area

Please provide the beneficial uses for Inland Surface Waters and Ground Waters. Beneficial Uses
can be obtained from the Water Quality Control Plan For The San Diego Basin, which is available
at the Regional Board office or at

http://www.swrcb.ca.gov/rwgcb9/programs/basinplan.html.




Hydr.ologic Unit i
SURFACE WATERS | Basin Number é ” 9 T EE 8| é g A % z
SHEEEEEEEEEEEE
Inland Surface Waters
909.22 X[ XXX XIXIX|XIX[X|X
Ground Waters
909.22 X|XIX
X Existing Beneficial Use
0 Potential Beneficial Use
* Excepted from Municipal
POLLUTANTS OF CONCERN

Using Table 1, identify pollutants that are anticipated to be generated from the proposed priority project
categories. Pollutants associated with any hazardous material sites that have been remediated or are not
threatened by the proposed project are not considered a pollutant of concern.

Table 1. Anticipated and Potential Pollutants Generated by Land Use Type

General Pollutant Categories

Priority
\Project
Categories

Sediments

Nutrients

Heavy
Metals

Organic
Compounds

Trash &
Debris

Oxygen
Demanding

Oil &
Grease

Bacteria &
Viruses

Pesticides

Detached
Residential
Development

X

X

X

Substances

X

X

X

X

|Attached
Residential
Development

X

X

o

P®

P®

P

X

Commercial
[Development
>100,000 ft-

p®

P®

p@

P®

p®

P®

IAutomotive
Repair Shops

X®6)

Restaurants

Hillside
Development

PO IR BT Y

>5,000 ft.




General Pollutant Categories

\Priority Oxygen

\Project : Heavy Organic | Trash & | Demanding Oil & |Bacteria &

Categories Sediments | Nutrients | Metals | Compounds | Debris | Substances | Grease Viruses | Pesticides
(1) m (1) (1)

Parking Lots P P X X P X P

Streets,

Highways & X p® X X® X P® X

Freeways

X = anticipated

P = potential

(1) A potential pollutant if landscaping exists on-site.

(2) A potential pollutant if landscaping exists on-site.

(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocarbons.

(5) Including solvents.

Note: If other monitoring data that is relevant to the project is available. Please include as
Attachment C.

According to Table 1, anticipated pollutants of concern for this detached residential development are:
- Sediments

- Nutrients

- Trash & Debris

- Oxygen Demanding Substances

- Oil & Grease

- Bacteria & Viruses

- Pesticides

CONSTRUCTION BMPs

Please check the construction BMPs that may be used. The BMPs selected are those that will be
implemented during construction of the project. The applicant is responsible for the placement
and mygintenance of the BMPs selected.

Silt Fence J
Q/ Fiber Rolls Desilting Basin

Street Sweeping and Vacuuming Gravel Bag Berm
J Storm Drain Inlet Protection Sandbag Barrier

J Stockpile Management Material Delivery and Storage

Solid Waste Management j Spill Prevention and Control
7

J Stabilized Construction
Entrance/Exit

Dewatering Operations

Concrete Waste Management

Water Conservation Practices
Paving and Grinding Operations




© Any minor slopes created incidental to construction and not subject to a major or minor
grading permit shall be protected by covering with plastic or tarp prior to a rain event,
and shall have vegetative cover reestablished within 180 days of completion of the slope
and prior to final building approval.

SITE DESIGN

To minimize stormwater impacts, site design measures must be addressed. The following
checklist provides options for avoiding or reducing potential impacts during project planning. If
YES is checked, it is assumed that the measure was used for this project. If NO is checked, please
provide a brief explanation why the option was not selected in the text box below.

OPTIONS YES | NO | NA

1. | Can the project be relocated or realigned to avoid/reduce impacts
to receiving waters or to increase the preservation of critical (or
problematic) areas such as floodplains, steep slopes, wetlands, and
areas with erosive or unstable soil conditions?

X

2. | Can the project be designed to minimize impervious footprint?

>

3. Conserve natural areas where feasible?

4. | Where landscape is proposed, can rooftops, impervious sidewalks,
walkways, trails and patios be drained into adjacent landscaping?

5. |For roadway projects, can structures and bridges be designed or
located to reduce work in live streams and minimize construction X
impacts?

6. |Can any of the following methods be utilized to minimize erosion
from slopes:

6.a. | Disturbing existing slopes only when necessary?

6.b. |Minimize cut and fill areas to reduce slope lengths?

6.c. |Incorporating retaining walls to reduce steepness of slopes
or to shorten slopes?

6.d. |Providing benches or terraces on high cut and fill slopes to
reduce concentration of flows?

6.e. | Rounding and shaping slopes to reduce concentrated flow?

6.f. | Collecting concentrated flows in stabilized drains and
channels?

T o I B B e B

Please provide a brief explanation for each option that was checked N/A or NO in the following
box.

3. No bridges are proposed for this project.

If the project includes work in channels, then complete the following checklist. Information shall
be obtained from the project drainage report.




No. CRITERIA YES  NO N/A COMMENTS
1 Will the project increase velocity or volume of x If YES go to 5.
downstream flow?
5 Can the; project be‘ designed to minimize X If YES go to 5.
impervious footprint?
3. Conserve natural areas when feasible? X IfYES goto 5.
4. | Will the project encroach, cross, realign, or If YES go to 7.
cause other hydraulic changes to a stream that
may affect upstream and/or downstream channel
stability?
5. |Review channel lining materials and design for Continue to 6.
: X
stream bank erosion.
6. | Consider channel erosion control measures Continue to 7.
within the project limits as well as downstream. X
Consider scour velocity.
7. |Include, where appropriate, energy dissipation X Continue to 8.
devices at culverts.
8. |Ensure all transitions between culvert Continue to 9.
outlets/headwalls/wingwalls and channels are X
smooth to reduce turbulence and scour.
9. |Include, if appropriate, detention facilities to
! X
reduce peak discharges.
10. |“Hardening® natural downstream areas to prevent Continue to 11.
erosion is not an acceptable technique for
protecting channel slopes, unless pre- x
development conditions are determined to be so
erosive that hardening would be required even in
the absence of the proposed development.
11.  Provide other design principles that are Continue to 12.
) X
comparable and equally effective.
12. |End
SOURCE CONTROL

Please complete the following checklist for Source Control BMPs. If the BMP is not
applicable for this project, then check N/A only at the main category.

BMP

YES | NO| N/A

Provide Storm Drain System Stenciling and Signage

l.a. | All storm drain inlets and catch basins within the project area shall have
a stencil or tile placed with prohibitive language (such as: “NO
DUMPING - DRAINS TO___*) and/or graphical icons to discourage

illegal dumping.

1 .b. | Signs and prohibitive language and/or graphical icons, which prohibit

and creeks within the project area.

illegal dumping, must be posted at public access points along channels




Design Outdoors Material Storage Areas to Reduce Pollution Introduction

2.a. | Thisis a detached single-family residential project. Therefore, personal x
storage areas are exempt from this requirement. :

2.b. | Hazardous materials with the potential to contaminate urban runoff shall
either be: (1) placed in an enclosure such as, but not limited to, a
cabinet, shed, or similar structure that prevents contact with runoff or
spillage to the storm water conveyance system,; or (2) protected by
secondary containment structures such as berms, dikes, or curbs.

2.c. | The storage area shall be paved and sufficiently impervious to contain
leaks and spills.

2.d. | The storage area shall have a roof or awning to minimize direct
precipitation within the secondary containment area.

Design Trash Storage Areas to Reduce Pollution Introduction

3.a. |Paved with an impervious surface, designed not to allow run-on from
adjoining areas, screened or walled to prevent off-site transport of trash;
or,

3.b. | Provide attached lids on all trash containers that exclude rain, or roof or X
awning to minimize direct precipitation.

Use Efficient Irrigation Systems & Landscape Design

The following methods to reduce excessive irrigation runoff shall be

considered, and incorporated and implemented where determined applicable

and feasible.

4.a. | Employing rain shutoff devices to prevent irrigation after precipitation. X

4.b. | Designing irrigation systems to each landscape area’s specific water X
requirements.

4.c. | Using flow reducers or shutoff valves triggered by a pressure drop to X
control water loss in the event of broken sprinkler heads or lines.

4.d. | Employing other comparable, equally effective, methods to reduce X
irrigation water runoff,

Private Roads

The design of private roadway drainage shall use at least one of the following

5.a. | Rural swale system: street sheet flows to vegetated swale or gravel
shoulder, curbs at street comers, culverts under driveways and street
crossings. ‘

5.b. | Urban curb/swale system: street slopes to curb, periodic swale inlets
drain to vegetated swale/biofilter.

5.c. | Dual drainage system: First flush captured in street catch basins and
discharged to adjacent vegetated swale or gravel shoulder, high flows
connect directly to storm water conveyance system.

5.d. | Other methods that are comparable and equally effective within the
project.

Residential Driveways & Guest Parking

The design of driveways and private residential parking areas shall use one at

least of the following features.

6.a. | Design driveways with shared access, flared (single lane at street) or
wheelstrips (paving only under tires); or, drain into landscaping prior to X
discharging to the storm water conveyance system.

6.b. | Uncovered temporary or guest parking on private residential lots may
be: paved with a permeable surface; or, designed to drain into X
landscaping prior to discharging to the storm water conveyance system.

6.c. | Other features which are comparable and equally effective.
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7. | Dock Areas X
Loading/unloading dock areas shall include the following.
7.a. | Cover loading dock areas, or design drainage to preclude urban run-on x
and runoff.
7.b. | Direct connections to storm drains from depressed loading docks (truck X
wells) are prohibited.
7.c. | Other features which are comparable and equally effective. X
8. | Maintenance Bays X
Maintenance bays shall include the following.
8.a. | Repair/maintenance bays shall be indoors; or, designed to preclude x
urban run-on and runoff.
8.b. | Design a repair/maintenance bay drainage system to capture all wash
water, leaks and spills. Connect drains to a sump for collection and
disposal. Direct connection of the repair/maintenance bays to the storm X
drain system is prohibited. If required by local jurisdiction, obtain an
Industrial Waste Discharge Permit.
8.c. | Other features which are comparable and equally effective. X
9. | Vehicle Wash Areas X
Priority projects that include areas for washing/steam cleaning of vehicles shall
use the following.
9.a. | Self-contained; or covered with a roof or overhang. X
9.b. | Equipped with a clarifier or other pretreatment facility. X
9.c. | Properly connected to a sanitary sewer. X
9.d. | Other features which are comparable and equally effective. X
10. | Outdoor Processing Areas
Outdoor process equipment operations, such as rock grinding or crushing,
painting or coating, grinding or sanding, degreasing or parts cleaning, waste
piles, and wastewater and solid waste treatment and disposal, and other
operations determined to be a potential threat to water quality by the County
shall adhere to the following requirements.
10.a. | Cover or enclose areas that would be the most significant source of
pollutants; or, slope the area toward a dead-end sump; or, discharge to
. ) . . X
the sanitary sewer system following appropriate treatment in accordance
with conditions established by the applicable sewer agency.
10.b. | Grade or berm area to prevent run-on from surrounding areas. X
10.c. | Installation of storm drains in areas of equipment repair is prohibited. X
10.d. | Other features which are comparable or equally effective. X
11. | Equipment Wash Areas : X
Outdoor equipment/accessory washing and steam cleaning activities shall be.
11 .a.| Be self-contained; or covered with a roof or overhang. X
11 .b.| Be equipped with a clarifier, grease trap or other pretreatment facility, as X
appropriate
11 .c. | Be properly connected to a sanitary sewer. X
11 .d.| Other features which are comparable or equally effective. X
12. | Parking Areas ] X
The following design concepts shall be considered, and incorporated and
implemented where determined applicable and feasible by the County.
12.a. | Where landscaping is proposed in parking areas, incorporate landscape X

areas into the drainage design.

11




1 2.b.| Overflow parking (parking stalls provided in excess of the County’s

minimum parking requirements) may be constructed with permeable X
paving. '

12.c. | Other design concepts that are comparable and equally effective.

>

13.| Fueling Area

Non-retail fuel dispensing areas shall contain the following.

13 .a. | Overhanging roof structure or canopy. The cover’s minimum
dimensions must be equal to or greater than the area within the grade
break. The cover must not drain onto the fuel dispensing area and the
downspouts must be routed to prevent drainage across the fueling area.
The fueling area shall drain to the project’s treatment control BMP(s)
prior to discharging to the storm water conveyance system.

13.b. | Paved with Portland cement concrete (or equivalent smooth impervious
surface). The use of asphalt concrete shall be prohibited.

13.c. | Have an appropriate slope to prevent ponding, and must be separated
from the rest of the site by a grade break that prevents run-on of urban X
runoff,

13.d. | At a minimum, the concrete fuel dispensing area must extend 6.5 feet
(2.0 meters) from the corner of each fuel dispenser, or the length at
which the hose and nozzle assembly may be operated plus 1 foot (0.3
meter), whichever is less.

Please list other project specific Source Control BMPs in the following box. Write N/A if there
are none and briefly explain.

N/A: All proposed source control BMP’s are described above.

TREATMENT CONTROL

To select a structural treatment BMP using Treatment Control BMP Selection Matrix (Table
2), each priority project shall compare the list of pollutants for which the downstream
receiving waters are impaired (if any), with the pollutants anticipated to be generated by the
project (as identified in Table 1). Any pollutants identified by Table 1, which are also causing
a Clean Water Act section 303(d) impairment of the receiving waters of the project, shall be
considered primary pollutants of concern. Priority projects' that are anticipated to generate a
primary pollutant of concern shall select a single or combination of stormwater BMPs from

Table 2, which maximizes pollutant removal for the particular primary pollutant(s) of
concern.

Priority projects that are not anticipated to generate a pollutant for which the receiving water
is Clean Water Act Section 303(d) impaired shall select a single or combination of
stormwater BMPs from Table 2, which are effective for pollutant removal of the identified
secondary pollutants of concern, consistent with the “maximum extent practicable” standard.
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Table 2. Treatment Control BMP Selection Matrix

Pollutant of Treatment Control BMP Categories
Concern
Biofilters Detention | Infiltration | Wet Pondsor | Drainage Filtration Hydrodynamic
Basins Basins® Wetlands Inserts Separator
Systems®
Sediment M H H H L H M
Nutrients L M M M L M L
Heavy Metals M M M H L H L
Organic U U U M L M L
Compounds
Trash &
Debris L H 8] H M H M
Oxygen
Demanding L M M M L M L
Substances
Bacteria U U H H L M L
Oil & Grease M M U U L H L
Pesticides U U U L L U L
(1) Copermittees are encouraged to periodically assess the performance characteristics of many of these BMPs to update this
table.
(2) Including trenches and porous pavement.
(3) Also known as hydrodynamic devices and baffle boxes.
L: Low removal efficiency
M: Medium removal efficiency
H: High removal efficiency
U: Unknown removal efficiency
Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National
Stormwater Best Management Practices Database (2001), Guide for BMP Selection in Urban Developed Areas (2001), and
Caltrans New Technology Report (2001). ’

A Treatment BMP must address runoff from developed areas. Please provide the post-
construction water quality values for the project. Label outfalls on the BMP map. Qwo is
dependent on the type of treatment BMP selected for the project.

Qutfall On-site Tributary Q100 Qweo
Area (acres) (cfs) (cfs)

1 8.5 23.2 1.0
10.0 22.9 1.0

3 8.8 20.0 1.0

Please check the box(s) that best describes the Treatment BMP(s) selected for this project.

Biofilters

o QGrass swale

o Qrass strip

o Wetland vegetation swale

o Bioretention

Dgtention Basins

j Extended/dry detention basin with grass lining

o Extended/dry detention basin with impervious lining

13




Infiltration Basins

o Infiltration basin

o Infiltration trench

o Porous asphalt

o Porous concrete

o Porous modular concrete block
Wet Ponds or Wetlands

o Wet pond/basin (permanent pool)
o Constructed wetland

Drainage Inserts (See note below)
o Oil/Water separator

o Catch basin insert

o Catch basin screens
Filtration '

o Media filtration

o Sand filtration

Hydrodynamic Separator Systems
o Swirl Concentrator

Cyclone Separator

Baffle Separator

Gross Solids Removal Device
Linear Radial Device

0O 00O

Note: Catch basin inserts and storm drain inserts are excluded from use on County maintained
right-of-way and easements. However, this project is proposing storm drain inserts that will be
maintained by the land owners through a BMP maintenance agreement (see page 15).

Include Treatment Datasheet as Attachment E. The datasheet COMPLETED NO

should include the following;

1. Description of how treatment BMP was designed. Provide a
description for each type of treatment BMP.

2. Engineering calculations for the BMP(s) (See Drainage Study) X

X

Please describe why the selected treatment BMP(s) was selected for this project. For projects utilizing a
low performing BMP, please provide a detailed explanation and justification.

Vegetated Swales

Vegetated swales will be incorporated into the project design, however they are not proposed as
treatment BMP devices. The majority of the runoff to be conveyed by the proposed grass swales is
from off-site basins, and as such do not require treatment. The swales will be designed to convey the
100-year runoff volume, but will not be analyzed for water quality purposes.

Storm Drain Inserts

Storm drain inserts will be installed in all proposed on-site inlets and catch basins. These devices trap
pollutants and prevent them from entering the public storm drain system. See the Treatment BMP
Location Map in Attachment D for proposed locations of the storm drain inserts. Sizing calculations

14



are provided in the Drainage Study for Fuerte Ranch Estates dated May 1, 2007.

Extended Detention Basins

Detention basins are usually designed to detain runoff for some period (usually 48-72 hours) of time
to reduce peak storm water discharges, control floods, prevent downstream channel erosion, and
release the runoff at a rate similar to pre-construction flows. The detention basin improves water
quality through the removal of pollutants by allowing particulate to settle prior to discharging the
runoff. The project detention basin locations are shown on the Treatment BMP Location Map in
Attachment D. Calculations are provided in the Drainage Study for Fuerte Ranch Estates dated May
1,2007.

MAINTENANCE _
Please check the box that best describes the maintenance mechanism(s) for this project.
SELECTED
CATEGORY YES | NO
First
Second
| Third X
Fourth X

Please briefly describe the long-term fiscal resources for the selected maintenance mechanism(s).

Mechanisms to Assure Maintenance (Third and Fourth Categories)

1. Dedication of BMP to County: The developer would be required to dedicate the BMP (and
the property on which it is located) to the County. This could be an immediate dedication, or
for cases where the County would not want to assume responsibility for the facility for some
time (e.g., until after construction is completed), then an IOD could be used instead.

2. County Maintenance Documentation: Where the County has assumed maintenance
responsibility, internal County program documentation would memorialize the required
maintenance.

Funding (Third Category) :

The primary funding mechanism will be a special assessment under the authority of the Flood
Control District. The assessment will be collected with property tax. Because this primary funding
mechanism will require a substantial amount of time to establish and collect assessments, a developer
fee will be needed to cover the initial maintenance period of 24 months.

Funding (Fourth Category)
A permanent source will be implemented; options include gas tax, TransNet, General Fund, or new
special taxes or fees. ‘
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ATTACHMENTS

Please include the following attachments.

ATTACHMENT

COMPLETED

N/A

Project Location Map

Site Map

Relevant Monitoring Data

Treatment BMP Location Map

Treatment BMP Datasheets

g e lloli@livorle=

Operation and Maintenance Program for
Treatment BMPs

@

Engineer’s Certification Sheet

e I e e o

Note: Attachments A and B may be combined.
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ATTACHMENT A

LOCATION MAP
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ATTACHMENT B

PROJECT SITE MAP
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ATTACHMENT E

TREATMENT BMP DATASHEET

(NOTE: POSSIBLE SOURCE FOR DATASHEETS CAN BE FOUND AT
WWW.CABMPHANDBOQKS. COM. INCL UDE ENGINEERING CALCULATIONS FOR SIZING THE
TREA TMENT BMP,)
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Drain Inserts MP-52

Design Considerations

Description _
Drain inserts are manufactured filters or fabric placed in a drop W Use with other BMPs
inlet to remove sediment and debris. There are a multitude of = Fit and Seal Capacity within Inlet

inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabrie, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience Targeted Constituents

The number of installations is unknown but likely exceeds a v Sediment
thousand. Some users have reported that these systems require v Nutrients
considerable maintenance to prevent plugging and bypass. v Trash
v Metals
Advantages  Bacteria
. poes not require additional space as inserts as the firain v Oil and Grease
inlets are already a component of the standard drainage v Organics
systems. Removal Effectiveness

See New Development and

» Easy access for inspection and maintenance.
y P Redevelopment Handbook-Section 5.

= Asthere is no standing water, there is little concern for
mosquito breeding.

= Arelatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines
Refer to manufacturer’s guidelines. Drain inserts come any

many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant SQA
for vertical (drop) inlets. Boxes are constructed of plastic or wire ? P
mesh. Typically a polypropylene “bag” is placed in the wire mesh . Stormwater

box. The bag takes the form of the box. Most box products are Quality
Association
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers.

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
w  Theinitial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

s Thelow cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore

replacement).

References and Sources of Additional Information
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report

Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Drain Inserts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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- Extended Detention Basin TC-22

Design Considerations

m Trbutary Area
m Area Required
w Hydraulic Head

Description 7
Dry extended detention ponds (a.k.a. dry ponds, extended Targeted Constituents

detention basins, detention ponds, extended detention ponds)
are basins whose outlets have been designed to detain the
stormwater runoff from a water quality design storm for some
minimum time (e.g., 48 hours) to allow particles and associated
pollutants to settle. Unlike wet ponds, these facilities do not have
a large permanent pool. They can also be used to provide flood
control by including additional flood detention storage.

Sediment

Nutrients

Trash

Melals

Bacteria

Ol and Grease

Organics

Legend (Removal Effectiveness)

NEARNRKRRAE
PP > Ee >

California Experience

Caltrans constructed and monitored 5 extended detention basins
in southern California with design drain times of 72 hours. Four =~ ® Low B Hgh
of the basins were earthen, less costly and had substantially A Medium

better load reduction because of infiltration that occurred, than

the concrete basin. The Caltrans study reaffirmed the flexibility

and performance of this conventional technology. The small

headloss and few siting constraints suggest that these devices are

one of the most applicable technologies for stormwater

treatment.

Advantages

»  Due to the simplicity of désign, extended detention basins are
relatively easy and inexpensive to construct and operate.

»  Extended detention basins can provide substantial capture of
sediment and the toxics fraction associated with particulates.

»  Widespread application with sufficient capture volume can
provide significant control of channel erosion and
enlargement caused by changes to flow frequency

January 2003 California Stormwater BMP Handbook 1ofi0
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TC-22 Extended Detention Basin

relationships resulting from the increase of impervious cover in a watershed.

Limitations
»  Limitation of the diameter of the orifice may not allow use of extended detention in

watersheds of less than 5 acres (would require an orifice with a diameter of less than 0.5
inches that would be prone to clogging).

= Dry extended detention ponds have only moderate pollutant removal when compared to
some other structural stormwater practices, and they are relatively ineffective at removing
- soluble pollutants.

= Although wet ponds can increase property values, dry ponds can actually detract from the
value of a home due to the adverse aesthetics of dry, bare areas and inlet and outlet
structures.

Design and Sizing Guidelines

»  Capture volume determined by local requirements or sized to treat 85% of the annual runoff
volume.

= Outlet designed to discharge the capture volume over a period of hours.
m  Length to width ratio of at least 1.5:1 where feasible.
m Basin depths optimally range from 2 to 5 feet.

»  Include energy dissipation in the inlet design to reduce resuspension of accumulated
sediment.

» Amaintenance ramp and perimeter access should be included in the design to facilitate
access to the basin for maintenance activities and for vector surveillance and control.

= Use a draw down time of 48 hours in most areas of California. Draw down times in excess of
48 hours may result in vector breeding, and should be used only after coordination with
local vector control authorities. Draw down times of less than 48 hours should be limited to
BMP drainage areas with coarse soils that readily settle and to watersheds where warming
may be determined to downstream fisheries. '

Constrilction /Inspection Considerations

m Inspect facility after first large to storm to determine whether the desired residence time has
been achieved.

= When constructed with small tributary area, orifice sizing is critical and inspection should
verify that flow through additional openings such as bolt holes does not occur.

Performance

One objective of stormwater management practices can be to reduce the flood hazard associated
with large storm events by reducing the peak flow associated with these storms. Dry extended
detention basins can easily be designed for flood control, and this is actually the primary
purpose of most detention ponds.
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Extended Detention Basin TC-22

Dry extended detention basins provide moderate pollutant removal, provided that the
recommended design features are incorporated. Although they can be effective at removing
some pollutants through settling, they are less effective at removing soluble pollutants because
of the absence of a permanent pool. Several studies are available on the effectiveness of dry
extended detention ponds including one recently concluded by Caltrans (2002).

The load reduction is greater than the concentration reduction because of the substantial
infiltration that occurs. Although the infiltration of stormwater is clearly beneficial to surface
receiving waters, there is the potential for groundwater contamination. Previous research on the
effects of incidental infiltration on groundwater quality indicated that the risk of contamination
is minimal.

There were substantial differences in the amount of infiltration that were observed in the
earthen basins during the Caltrans study. On average, approximately 40 percent of the runoff
entering the unlined basins infiltrated and was not discharged. The percentage ranged from a
high of about 60 percent to a low of only about 8 percent for the different facilities. Climatic
conditions and local water table elevation are likely the principal causes of this difference. The
least infiltration occurred at a site located on the coast where humidity is higher and the basin
invert is within a few meters of sea level. Conversely, the most infiltration occurred at a facility
located well inland in Los Angeles County where the dimate is much warmer and the humidity
isless, resulting in lower soil moisture content in the basin floor at the beginning of storms.

Vegetated detention basins appear to have greater pollutant removal than concrete basins. In
the Caltrans study, the concrete basin exported sediment and associated pollutants during a
number of storms. Export was not as common in the earthen basins, where the vegetation
appeared to help stabilize the retained sediment.

Siting Criteria

Dry extended detention ponds are among the most widely applicable stormwater management
practices and are especially useful in retrofit situations where their low hydraulic head
requirements allow them to be sited within the constraints of the existing storm drain system. In
addition, many communities have detention basins designed for flood control. It is possible to
modify these facilities to incorporate features that provide water quality treatment and /or
channel protection. Although dry extended detention ponds can be applied rather broadly,

designers need to ensure that they are feasible at the site in question. This section provides
basic guidelines for siting dry extended detention ponds.

In general, dry extended detention ponds should be used on sites with a minimum area of 5
acres. With this size catchment area, the orifice size can be on the order of 0.5 inches. On
smaller sites, it can be challenging to provide channel or water quality control because the
orifice diameter at the outlet needed to control relatively small storms becomes very small and
thus prone to clogging. In addition, it is generally more cost-effective to control larger drainage
areas due to the economies of scale.

Extended detention basins can be used with almost all soils and geology, with minor design
adjustments for regions of rapidly percolating soils such as sand. In these areas, extended
detention ponds may need an impermeable liner to prevent ground water contamination.
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TC-22 Extended Detention Basin

The base of the extended detention facility should not intersect the water table. A permanently
wet bottom may become a mosquito breeding ground. Research in Southwest Florida (Santana
etal, 1994) demonstrated that intermittently flooded systems, such as dry extended detention
ponds, produce more mosquitoes than other pond systems, particularly when the facilities
remained wet for more than 3 days following heavy rainfall.

A study in Prince George's County, Maryland, found that stormwater management practices can
increase stream temperatures (Galli, 1990). Overall, dry extended detention ponds increased
temperature by about 5°F. In cold water streams, dry ponds should be designed to detain
stormwater for a relatively short time (i.e., 24 hours) to minimize the amount of warming that
occurs in the basin.

Additional Design Guidelines

In order to enhance the effectiveness of extended detention basins, the dimensions of the basin
must be sized appropriately. Merely providing the required storage volume will not ensure
maximum constituent removal. By effectively configuring the basin, the designer will create a
long flow path, promote the establishment of low velocities, and avoid having stagnant areas of
the basin. To promote settling and to attain an appealing environment, the design of the basin
should consider the length to width ratio, cross-sectional areas, basin slopes and pond
configuration, and aesthetics (Young et al., 1996).

Energy dissipation structures should be included for the basin inlet to prevent resuspension of
accumulated sediment. The use of stilling basins for this purpose should be avoided because the
standing water provides a breeding area for mosquitoes.

Extended detention facilities should be sized to completely capture the water quality volume. A
micropool is often recommended for inclusion in the design and one is shown in the schematic
diagram. These small permanent pools greatly increase the potential for mosquito breeding and

complicate maintenance activities; consequently, they are not recommended for use in
California. :

Alarge aspectratio may improve the performance of detention basins; consequently, the outlets
should be placed to maximize the flowpath through the facility. The ratio of flowpath length to
width from the inlet to the outlet
should be at least 1.5:1 (L: W)
where feasible. Basin depths
optimally range from 2 to 5 feet.

The facility's drawdown time
should be regulated by an orifice
or weir. In general, the outflow
structure should have a trash
rack or other acceptable means
of preventing clogging at the
entrance to the outflow pipes.
The outlet design implemented
by Caltrans in the facilities
constructed in San Diego County
used an outlet riser with orifices

_ Figure 1
Example of Extended Detention Outlet Structure
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Extended Detention Basin TC-22

sized to discharge the water quality volume, and the riser overflow height was set to the design
storm elevation. A stainless steel screen was placed around the outlet riser to ensure that the
orifices would not become clogged with debris. Sites either used a separate riser or broad crested
weir for overflow of runoff for the 25 and greater year storms. A picture of a typical outlet is
presented in Figure 1.

The outflow structure should be sized to allow for complete drawdown of the water quality
volume in 72 hours. No more than 50% of the water quality volume should drain from the
facility within the first 24 hours. The outflow structure can be fitted with a valve so that
discharge from the basin can be halted in case of an accidental spill in the watershed.

Summary of Design Recommendations
(1) Facility Sizing - The required water quality volume is determined by local regulations
or the basin should be sized to capture and treat 85% of the annual runoff volume.
See Section 5.5.1 of the handbook for a discussion of volume-based design.

Basin Configuration — A high aspect ratio may improve the performance of detention
basins; consequently, the outlets should be placed to maximize the flowpath through
the facility. The ratio of flowpath length to width from the inlet to the outlet should
be atleast 1.5:1 (L:W). The flowpath length is defined as the distance from the inlet
to the outlet as measured at the surface. The width is defined as the mean width of
the basin. Basin depths optimally range from 2 to 5 feet. The basin may include a
sediment forebay to provide the opportunity for larger particles to settle out.

A micropool should not be incorporated in the design because of vector concerns. For
online facilities, the principal and emergency spillways must be sized to provide 1.0
foot of freeboard during the 25-year event and to safely pass the flow from 100-year
storm.

(2) Pond Side Slopes - Side slopes of the pond should be 3:1 (H: V) or flatter for grass
stabilized slopes. Slopes steeper than 3:1 (H:V) must be stabilized with an
appropriate slope stabilization practice.

(3)  Basin Lining - Basins must be constructed to prevent possible contamination of
groundwater below the facility.

(4)  BasinInlet — Energy dissipation is required at the basin inlet to reduce resuspension
of accumulated sediment and to reduce the tendency for short-circuiting.

(5)  Outflow Structure - The facility’s drawdown time should be regulated by a gate valve
or orifice plate. In general, the outflow structure should have a trash rack or other
acceptable means of preventing clogging at the entrance to the outflow pipes.

The outflow structure should be sized to allow for complete drawdown of the water
quality volume in 72 hours. No more than 50% of the water quality volume should
drain from the facility within the first 24 hours. The outflow structure should be
fitted with a valve so that discharge from the basin can be halted in case of an
accidental spill in the watershed. This same valve also can be used to regulate the
rate of discharge from the basin.
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TC-22 Extended Detention Basin

The discharge through a control orifice is calculated from:
Q = CA(2gH-Ho)os

where: Q = discharge (ft3/s)
C = orifice coefficient
A = area of the orifice (ft?)
g = gravitational constant (32.2)
H = water surface elevation (ft)
H,= orifice elevation (ft)

Recommended values for C are 0.66 for thin materials and 0.80 when the material is
thicker than the orifice diameter. This equation can be implemented in spreadsheet
form with the pond stage /volume relationship to calculate drain time. To do this, use
the initial height of the water above the orifice for the water quality volume. Calculate
the discharge and assume that it remains constant for approximately 10 minutes.
Based on that discharge, estimate the total discharge during that interval and the
new elevation based on the stage volume relationship. Continue to iterate until H is
approximately equal to Ho,. When using multiple orifices the discharge from each is
summed.

(6)  Splitter Box - When the pond is designed as an offline facility, a splitter structure is
used to isolate the water quality volume. The splitter box, or other flow diverting
approach, should be designed to convey the 25-year storm event while providing at
least 1.0 foot of freeboard along pond side slopes.

() Erosion Protection at the Outfall - For online facilities, special consideration should
be given to the facility’s outfall location. Flared pipe end sections that discharge at or
near the stream invert are preferred. The channel immediately below the pond
outfall should be modified to conform to natural dimensions, and lined with large
stone riprap placed over filter cloth. Energy dissipation may be required to reduce
flow velocities from the primary spillway to non-erosive velocities.

(8)  Safety Considerations - Safety is provided either by fencing of the facility or by
managing the contours of the pond to eliminate dropoffs and other hazards. Earthen
side slopes should not exceed 3:1 (H:V) and should terminate on a flat safety bench
area. Landscaping can be used to impede access to the facility. The primary spillway
opening must not permit access by small children. Outfall pipes above 48 inches in
diameter should be fenced. -

Maintenance

Routine maintenance activity is often thought to consist mostly of sediment and trash and
debris removal; however, these activities often constitute only a small fraction of the
maintenance hours. During a recent study by Caltrans, 72 hours of maintenance was performed
annually, but only a little over 7 hours was spent on sediment and trash removal. The largest
recurring activity was vegetation management, routine mowing. The largest absolute number of
hours was associated with vector control because of mosquito breeding that occurred in the
stilling basins (example of standing water to be avoided) installed as energy dissipaters. In most
cases, basic housekeeping practices such as removal of debris accumulations and vegetation
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Extended Detention Basin TC-22

management to ensure that the basin dewaters completely in 48-72 hours is sufficient to prevent
creating mosquito and other vector habitats.

Consequently, maintenance costs should be estimated based primarily on the mowing frequency
and the time required Mowing should be done at least annually to avoid establishment of
woody vegetation, but may need to be performed much more frequently if aesthetics are an
important consideration.

Typical activities and frequencies include:

» Schedule semiannual inspection for the beginning and end of the wet season for standing
water, slope stability, sediment accumulation, trash and debris, and presence of burrows.

= Remove accumulated trash and debris in the basin and around the riser pipe during the
semiannual inspections. The frequency of this activity may be altered to meet specific site
conditions.

m  Trim vegetation at the beginning and end of the wet season and inspect monthly to prevent
establishment of woody vegetation and for aesthetic and vector reasons.

= Remove accumulated sediment and regrade about every 10 years or when the accumulated
sediment volume exceeds 10 percent of the basin volume. Inspect the basin each year for
accumulated sediment volume.

Cost
Construction Cost

The construction costs associated with extended detention basins vary considerably. One recent
study evaluated the cost of all pond systems (Brown and Schueler, 1997). Adjusting for
inflation, the cost of dry extended detention ponds can be estimated with the equation:

C = 12.4Vo760

where:  C = Construction, design, and permitting cost, and
V = Volume (ft3).

Using this equation, typical construction costs are:
$ 41,600 for a1 acre-foot pond

$ 239,000 for a 10 acre-foot pond

$ 1,380,000 for a 100 acre-foot pond

Interestingly, these costs are generally slightly higher than the predicted cost of wet ponds
(according to Brown and Schueler, 1997) on a cost per total volume basis, which highlights the
difficulty of developing reasonably accurate construction estimates. In addition, a typical facility
constructed by Caltrans cost about $160,000 with a capture volume of only 0.3 ac-ft.

An economic concern associated with dry ponds is that they might detract slightly from the
value of adjacent properties. One study found that dry ponds can actually detract from the
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TC-22 | Extended Detention Basin

perceived value of homes adjacent to a dry pond by between 3 and 10 percent (Emmerling-
Dinovo, 1995).

Maintenance Cost

For ponds, the annual cost of routine maintenance is typically estimated at about 3 to 5 percent
of the construction cost (EPA website). Alternatively, a community can estimate the cost of the
maintenance activities outlined in the maintenance section. Table 1 presents the maintenance
costs estimated by Caltrans based on their experience with five basins located in southern
California. Again, it should be emphasized that the vast majority of hours are related to
vegetation management (mowing).

Table 1 Estimated Average Annual Maintenance Effort
Activity : Labor Hours Eﬁ::g:;:i‘&i& Cost
Inspections 4 7 183
Maintenance 49 126 2282
Vector Control o] o o]
Administration 3 o 132
Materials - 535 535
Total 56 $668 $3.132

References and Sources of Additional Information

Brown, W, and T. Schueler. 1997. The Economics of Stormwater BMPs in the Mid-Atlantic
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Denver Urban Drainage and Flood Control District. 1992. Urbarn Storm Drainage Criteria
Manual—Volume 3: Best Management Practices. Denver, CO.

Emmerling-Dinovo, C. 1995. Stormwater Detention Basins and Residential Locational
Decisions. Water Resources Bulletin 31(3): 515—521

Galli, J. 1990. Thermal Impacts Associated with Urbanization and Stormwater Management
Best Management Practices. Metropolitan Washington Council of Governments. Prepared for
Maryland Department of the Environment, Baltimorg, MD.

GKY, 1989, Outlet Hydraulics of Extended Detention Facilities for the Northern Virginia
Planning District Commission.

MacRae, C. 1996. Experience from Morphological Research on Canadian Streams: Is Control of
the Two-Year Frequency Runoff Event the Best Basis for Stream Channel Protection? In Effects
of Watershed Development and Management on Aquatic Ecosystems. American Society of
Civil Engineers. Edited by L. Roesner. Snowbird, UT. pp. 144-162.
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Maryland Dept of the Environment, 2000, Maryland Stormwater Design Manual: Volumes 1 &
2, prepared by MDE and Center for Watershed Protection.

htip: //www.mde state. md.us /environment /wma/stormwatermanual /index.html

Metzger, M. E., D. F. Messer, C. L. Beitia, C. M. Myers, and V. L. Kramer. 2002. The Dark Side
Of Stormwater Runoff Management: Disease Vectors Associated With Structural BMPs.
Stormwater 3(2): 24-39.

Santana, F., J. Wood, R. Parsons, and S. Chamberlain. 1994. Control of Mosquito Breeding in
Permitted Stormwater Systems. Prepared for Southwest Florida Water Management District,
Brooksville, FL.

Schueler, T. 1997. Influence of Ground Water on Performance of Stormwater Ponds in Florida.
Watershed Protection Techniques 2(4):525-528.

Watershed Management Institute (WMI). 1997. Operation, Maintenance, and Management of
Stormwater Management Systems. Prepared for U.S. Environmental Protection Agency, Office
of Water. Washington, DC.

Young, G.K, et al,, 1996, Evaluation and Management of Highway Runoff Water Quality,
Publication No. FHWA-PD-96-032, U.S. Department of Transportation, Federal Highway
Administration, Office of Environment and Planning.

Information Resources
Center for Watershed Protection (CWP), Environmental Quality Resources, and Loiederman

Associates. 1997. Maryland Stormwater Design Manual. Draft. Prepared for Maryland
Department of the Environment, Baltimore, MD.

Center for Watershed Protection (CWP). 1997. Stormwater BMP Desi gn Supplement for Cold
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Watersheds. Washington, DC.

U.S. Environmental Protection Agency (USEPA). 1993. Guidance Specifying M anagement
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Environmental Protection Agency, Office of Water, Washington, DC.
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Velocity Dissipation Devices EC-10

Objectives

EC  Erosion Control %]
SE  Sediment Control
TR Tracking Confrol

WE  Wind Erosion Control
NS Non-Stormwater
Manage ment Conirol

Waste Management and
Malerials Poliution Control

Legend:
M Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

Sediment 7|
Outlet protection is a physical device composed of rock, grouted ,
. L. . Nutrients
riprap, or concrete rubble, which is placed at the outlet of a pipe Trash
or channel to prevent scour of the soil caused by concentrated, Mol
high velocity flows. ' clas
Bacteria
Suitable Applications Oil and Grease
Whenever discharge velocities and energies at the outlets of Organics
culverts, conduits, or channels are sufficient to erode the next
downstream reach. This includes temporary diversion - "
structures to divert runon during construction. Potential Alternatives
None

m  These devices may be used at the following locations:

- Outlets of pipes, drains, culverts, slope drains, diversion
ditches, swales, conduits, or channels.

- Outlets located at the bottom of mild to steep slopes.
- Discharge outlets that carry continuous flows of water.

~  Outlets subject to short, intense flows of water, such as
flash floods.

- Points where lined conveyances discharge to unlined
conveyances

Limitations
»  Large storms or high flows can wash away the rock outlet
protection and leave the area susceptible to erosion.

January 2003 California Stormwater BMP Handbook 10ofg
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EC-10 Velocitx Dissipation Devices

»  Sediment captured by the rock outlet protection may be difficult to remove without
removing the rock.

= Outlet protection may negatively impact the channel habitat.
» Grouted riprap may break up in areas of freeze and thaw.

» If there is not adequate drainage, and water builds up behind grouted riprap, it may cause
the grouted riprap to break up due to the resulting hydrostatic pressure.

Implementation
General

Outlet protection is needed where discharge velocities and energies at the outlets of culverts,
conduits or channels are sufficient to erode the immediate downstream reach. This practice
protects the outlet from developing small eroded pools (plange pools), and protects against gully
erosion resulting from scouring at a culvert mouth.

Design and Layout

As with most channel design projects, depth of flow, roughness, gradient, side slopes, discharge
rate, and velocity should be considered in the outlet design. Compliance to local and state
regulations should also be considered while working in environmentally sensitive streambeds.
General recommendations for rock size and length of outlet protection mat are shown in the
rock outlet protection figure in this BMP and should be considered minimums. The apron
length and rock size gradation are determined using a combination of the discharge pipe
diameter and estimate discharge rate: Select the longest apron length and largest rock size
suggested by the pipe size and discharge rate. Where flows are conveyed in open chammels such
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock
size. Flows should be same as the culvert or channel design flow but never the less than the
peak 5 year flow for temporary structures planned for one rainy season, or the 10 year peak flow
for temporary structures planned for two or three rainy seasons.

= There are many types of energy dissipaters, with rock being the one that is represented in
the attached figure.

= Bestresults are obtained when sound, durable, and angular rock is used.

» Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap aprons are best
suited for temporary use during construction. Grouted or wired tied rock riprap can
minimize maintenance requirements.

= Rock outlet protection is usually less expensive and easier to install than concrete aprons or
energy dissipaters. It also serves to trap sediment and reduce flow velocities.

n  Carefully place riprap to avoid damaging the filter fabric.

- Stone 4 in. to 6 in. may be carefully dumped onto filter fabric from a height not to exceed
12 in.

- Stone 8in. to 12 in. must be hand placed onto filter fabric, or the filter fabric may be
covered with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not
to exceed 16 in.

20of4 California Stormwater BMP Handbook January 2003
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Velocity Dissipation Devices EC-10

- Stone greater than 12 in. shall only be dumped onto filter fabric protected with a layer of
gravel with a thickness equal to one half the D, rock size, and the dump height imited to
twice the depth of the gravel protection layer thickness.

» For proper operation of apron: Align apron with receiving stream and keep straight
throughoutitslength. If a curve is needed to fit site conditions, place it in upper section of
apron.

= Outlets on slopes steeper than 10 percent should have additional protection.

Costs

Costs are low if material is readily available. If material is imported, costs will be higher.
Average installed cost is $150 per device.

Inspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur.

=  Inspect apron for displacement of the riprap and damage to the underlying fabric. Repair
fabric and replace riprap that has washed away. If riprap continues to wash away, consider
using larger material. ’

= Inspect for scour beneath the riprap and around the outlet. Repair damage to slopes or
underlying filter fabric immediately.

»  Temporary devices should be completely removed as soon as the surrounding drainage area
has been stabilized or at the completion of construction.

References
County of Sacramento Improvement Standards, Sacramento County, May 1989.

Erosion and Sediment Control Handbook, S.J. Goldman, K. Jackson, T.A. Bursztynsky, P E.,
McGraw Hill Book Company, 1986.

Handbook of Steel Drainage & Highway Construction, American Iron and Steel Institute, 1983,

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
state of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.

January 2003 California Stormwater BMP Handbook ' 30of4

Construction
www.cabmphandbooks.com



EC-10 Velocity Dissipation Devices

______ 53 ) i- :
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Pipe outlet to well
defined channel

PLAN VIEW

Key in 6"—g"
recommended for
entire perimeter

d=1.5 Max
rock dia.
e e e | e "
T 56

SECTION A—A
Pipe Diameter Discharge Apron Length, La Rip Rap li{s‘i:nDlametcr
inches fis/s ft inches
5 10 4
12
10 13 6
10 10 6
20 16 8
18
30 23 12
40 26 , 16
30 16
40 26
24
50 26 12
60 30 16
For larger or higher flows consult a Registered Civil Engineer
Source: USDA - SCS
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Roof Runoff Controls SD-11

Design Objectives

M Maximize Infitration
M Provide Retention
M Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Malerials

M Contain Pollutants

Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations
Designing New Installations
Cisterns or Rain Barrels '

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain

January 2003 California Stormwater BMP Handbook
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say Y4 to
Y2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

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.

Suppliemental Information
Examples
= City of Ottawa’'s Water Links Surface —Water Quality Protection Program

»  City of Toronto Downspout Disconnection Program
m  City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www lid-stormwater net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition

January 2003 California Stormwater BMP Handbook 30of3
New Development and Redevelopment
www.cabmphandbook.com



Hazardous Waste Management

WM-6

Description and Purpose

Prevent or reduce the discharge of pollutants to stormwater from
hazardous waste through proper material use, waste disposal,
and training of employees and subcontractors.

Suitable Applications

This best management practice (BMP) applies to all construction
projects. Hazardous waste management practices are
implemented on construction projects that generate waste from
the use of:

- Petroleum Products - Asphalt Products
- Concrete Curing Compounds - Pesticides

- Pal]iaﬁves - Acids

- Septic Wastes - Paints

- Stains - Solvents

- Wood Preservatives - Roofing Tar

- Any materials deemed a hazardous waste in California,
Title 22 Division 4.5, or listedin 40 CFR Parts 110, 117,
261, or 302

Objectives

EC  Erosion Control

SE  Sediment Confrol

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control
Waste Management and

WM\ terals Polition Conirol 22

Legend:

i Primary Objective

X secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash
Metals

Bacteria
Oil and Grease

Organi

REERAEA

CS

Potential Alternatives

None

TALTRCRNIA SIDRMWATER
EEER ¥ OANWE ER

LI ALITY
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Hazardous Waste Management WM-6

In addition, sites with existing structures may contain wastes, which must be disposed of in
accordance with federal, state, and local regulations. These wastes include:

» Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints
s Asbestos
» PCBs (particularly in older transformers)

Limitations
s Hazardous waste that cannot be reused or recycled must be disposed of by a licensed
hazardous waste hauler.

»  Nothing in this BMP relieves the contractor from responsibility for compliance with federal,
state, and local laws regarding storage, handling, transportation, and disposal of hazardous
wastes.

s This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils refer to WM-7,
Contaminated Soil Management.

Implementation
The following steps will help reduce stormwater pollution from hazardous wastes:

Material Use

m  Wastes should be stored in sealed containers constructed of a suitable material and should
be labeled as required by Title 22 CCR, Division 4.5 and 49 CFR Parts 172, 173, 178, and 179.

= All hazardous waste should be stored, transported, and disposed as required in Title 22 CCR,
Division 4.5 and 49 CFR 261-263.

»  Waste containers should be stored in temporary containment facilities that should comply
with the following requirements:

- Temporary containment facility should provide for a spill containment volume equal to
- 1.5 times the volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest tank within its boundary, whichever is greater.

- Temporary containment facility should be impervious to the materials stored there for a
minimum contact time of 72 hours.

- Temporary containment facilities should be maintained free of accumulated rainwater
and spills. In the event of spills or leaks, accumulated rainwater and spills should be
placed into drums after each rainfall. These liquids should be handled as a hazardous
waste unless testing determines them to be non-hazardous. Non-hazardous liquids
should be sent to an approved disposal site.

- Sufficient separation should be provided between stored containers to allow for spill
cleanup and emergency response access.

20of6 California Stormwater BMP Handbook January 2003
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Hazardous Waste Management WM-6

- Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

- Throughout the rainy season, temporary containment facilities should be covered during
non-working days, and prior to rain events. Covered facilities may include use of plastic
tarps for small facilities or constructed roofs with overhangs.

»  Drums should not be overfilled and wastes should not be mixed.
»  Unless watertight, containers of dry waste should be stored on pallets.

= Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the
recommended usage instructions. Over application is expensive and environmentally
harmful. Apply surface dressings in several smaller applications, as opposed to one large
application. Allow time for infiltration and avoid excess material being carried offsite by
runoff. Do not apply these chemicals just before it rains. People applying pesticides must be
certified in accordance with federal and state regulations.

= Paint brushes and equipment for water and oil based paints should be cleaned within a
contained area and should not be allowed to contaminate site soils, watercourses, or
drainage systems. Waste paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused should be disposed of as hazardous waste. When thoroughly dry, latex
paint and paint cans, used brushes, rags, absorbent materials, and drop cloths should be
disposed of as solid waste.

= Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm drain,
or stream. “Paint out” brushes as much as possible. Rinse water-based paints to the
sanitary sewer. Filter and reuse thinners and solvents. Dispose of excess oil-based paints
and sludge as hazardous waste.

»  The following actions should be taken with respect to temporary contaminant:
- Ensure that adequate hazardous waste storage volume is available.
- Ensure that hazardous waste collection containers are conveniently located.

- Designate hazardous waste storage areas onsite away from storm drains or watercourses
and away from moving vehicles and equipment to prevent accidental spills.

- Minimize production or generation of hazardous materials and hazardous waste on th
" job site. : '

- Use containment berms in fueling and maintenance areas and where the potential for
spills is high.

- Segregate potemially hazardous waste from non-hazardous construction site debris.

- Keep liquid or semi-liquid hazardous waste in appropriate containers (closed drums or
similar) and under cover.

January 2003 California Stormwater BMP Handbook 30of6
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Hazardous Waste Management WM-6

- Clearly label all hazardous waste containers with the waste being stored and the date of

accumulation.

- Place hazardous waste containers in secondary containment.

- Donot allow potentially hazardous waste materials to accumulate on the ground.
- Do not mix wastes.
- Use all of the product before disposing of the container.

- Do not remove the original product label; it contains important safety and disposal
information.

Waste Recycling Disposal

Select designated hazardous waste collection areas onsite.

Hazardous materials and wastes should be stored in covered containers and protected from
vandalism.

Place hazardous waste containers in secondary containment.

Do not mix wastes, this can cause chemical reactions, making recycling impossible and
complicating disposal.

Recycle any useful materials such as used oil or water-based paint.

Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

Arrange for regular waste collection before containers overflow.

Make sure that hazardous waste (e.g., excess oil-based paint and sludge) is collected,
removed, and disposed of only at authorized disposal areas.

Disposal Procedures

Waste should be disposed of by a licensed hazardous waste transporter at an authorized and
licensed disposal facility or recycling facility utilizing properly completed Uniform
Hazardous Waste Manifest forms.

A Department of Health Services certified laboratory should sample waste to determine the
appropriate disposal facility.

Properly dispose of rainwater in secondary containment that may have mixed with
hazardous waste.

Attention is directed to "Hazardous Material”, "Contaminated Material”, and " Aerially
Deposited Lead” of the contract documents regarding the handling and disposal of
hazardous materials.
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Hazardous Waste Management WM-6

Education

Educate employees and subcontractors on hazardous waste storage and disposal procedures.

Educate employees and subcontractors on potential dangers to humans and the
environment from hazardous wastes.

Instruct employees and subcontractors on safety procedures for common construction site
hazardous wastes.

Instruct employees and subcontractors in identification of hazardous and solid waste.

Hold regular meetings to discuss and reinforce hazardous waste management procedures
(incorporate into regular safety meetings).

The contractor’s superintendent or representative should oversee and enforce proper
hazardous waste management procedures and practices.

Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

Warning signs should be placed in areas recently treated with chemicals.
Place a stockpile of spill cleanup materials where it will be readily accessible.

If a container does spill, clean up immediately.

Costs
All of the above are low cost measures.

Inspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two week intervals in the non-rainy season to verify
continued BMP implementation.

Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
oceur '

Hazardous waste should be regularly collected.

A foreman or construction supervisor should monitor onsite hazardous waste storage and
disposal procedures.

Waste storage areas should be kept clean, well organized, and equipped with ample cleanup
supplies as appropriate for the materials being stored. ’

Perimeter controls, containment structures, covers, and liners should be repaired or
replaced as needed to maintain proper function.

Hazardous spills should be cleaned up and reported in conformance with the applicable
Material Safety Data Sheet (MSDS) and the instructions posted at the project site.
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Hazardous Waste Management WM-6

» The National Response Center, at (800) 424-8802, should be notified of spills of federal
reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and

302. Also notify the Governors Office of Emergency Services Warning Center at (916) 845-
8911.

m A copy of the hazardous waste manifests should be provided.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Contaminated Soil Management WM-7

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Conirot

WE  Wind Erosion Conirol

NS Non-Siormwaler
Managemeni Conirol

Wasle Managemen! and &
Malenals Paollulion Control

Legend:
& Primary Objective
Secondary Objective

Description and Purpose

Prevent or reduce the discharge of pollutants to stormwater Targeted Constituents
from contaminated soil and highly acidic or alkaline soils by Sediment

conducting pre-construction surveys, inspecting excavations Nutrients &
regularly, and remediating contaminated soil promptly. Trash &
Suitable Applications Me‘a's_ o]
Contaminated soil management is implemented on Bacieria i
construction projects in highly urbanized or industrial areas G a”? Grease o)
where soil contamination may have occurred due to spills, illicit Organics M
discharges, aerial deposition, past use and leaks from

underground storage tanks. Potential Alternatives
Limitations None

Contaminated soils that cannot be treated onsite must be
disposed of offsite by a licensed hazardous waste hauler. The
presence of contaminated soil may indicate contaminated water
aswell. See NS-2, Dewatering Operations, for more
information.

The procedures and practices presented in this BMP are
_general. The contractor should identify appropriate practices
and procedures for the specific contaminants known to exist or
discovered onsite.

Implementation

Most owners and developers conduct pre-construction
environmental assessments as a matter of routine. Contaminated
soils are often identified during project planning and development
with known locations identified in the plans, specifications and in
the SWPPP. The contractor should review applicable reports and
investigate appropriate call-outs in the plans, specifications, and
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Contaminated Soil Management WM-7

SWPPP. Recent court rulings holding contractors liable for cleanup costs when they
unknowingly move contaminated soil highlight the need for contractors to confirm a site
assessment is completed before earth moving begins.

The following steps will help reduce stormwater pollution from contaminated soil:

s Conduct thorough, pre-construction inspections of the site and review documents related to
the site. If inspection or reviews indicated presence of contaminated soils, develop a plan
before starting work.

= Look for contaminated soil as evidenced by discoloration, odors, differences in soil
properties, abandoned underground tanks or pipes, or buried debris.

= Preventleaks and spills. Contaminated soil can be expensive to treat and dispose of
properly. However, addressing the problem before construction is much less expensive than
after the structures are in place.

» The contractor may further identify contaminated soils by investigating:
- Past site uses and activities
- Detected or undetected spills and leaks

- Acid or alkaline solutions from exposed soil or rock formations high in acid or alkaline
forming elements

- Contaminated soil as evidenced by discoloration, odors, differences in soil properties,
abandoned underground tanks or pipes, or buried debris.

- Suspected soils should be tested at a certified laboratory.

Education

= Have employees and subcontractors complete a safety training program which meets 29
CFR 1910.120 and 8 CCR 5192 covering the potential hazards as identified, prior to
performing any excavation work at the locations containing material classified as hazardous.

s Educate employees and subcontractors in identification of contaminated soil and on
contaminated soil handling and disposal procedures.

= Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

Handling Procedures for Material with Aerially Deposited Lead (ADL)
= Materials from areas designated as containing (ADL) may, if allowed by the contract special

provisions, be excavated, transported, and used in the construction of embankments and /or
backfill.

= Excavation, transportation, and placement operations should result in no visible dust.

» Caution should be exercised to prevent spillage of lead containing material during transport.
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Contaminated Soil Management WM-7

»  Quality should be monitored during excavation of soils contaminated with lead.

Handling Procedures for Contaminated Soils

»  Minimize onsite storage. Contaminated soil should be disposed of properly in accordance
with all applicable regulations. All hazardous waste storage will comply with the
requirements in Title 22, CCR, Sections 66265.250 to 66265.260.

m  Test suspected soils at an approved certified laboratory.

m  Work with the local regulatory agencies to develop options for treatment or disposal if the
soil is contaminated.

= Avoid temporary stockpiling of contaminated soils or hazardous material.

m  Take the following precautions if temporary stockpiling is necessary:
- Cover the stockpile with plastic sheeting or tarps.
- Install a berm around the stockpile to prevent runoff from leaving the area.
- Do not stockpile in or near storm drains or watercourses.

= Remove contaminated material and hazardous material on exteriors of transport vehicles
and place either into the current transport vehicle or into the excavation prior to the vehicle
leaving the exclusion zone.

»  Monitor the air quality continuously during excavation operations at all locations containing
hazardous material.

m  Procure all permits and licenses, pay all charges and fees, and give all notices necessary and
incident to the due and lawful prosecution of the work, including registration for
transporting vehicles carrying the contaminated material and the hazardous material.

m  Collect water from decontamination procedures and treat or dispose of it at an appropriate
disposal site.

= Collect non-reusable protective equipment, once used by any personnel, and dispose of at an
appropriate disposal site.

= Install temporary security fence to surround and secure the exclusion zone. Remove fencing
when no longer needed.

m  Excavate, transport, and dispose of contaminated material and hazardous material in
accordance with the rules and regulations of the following agencies (the specifications of
these agencies supersede the procedures outlined in this BMP):

- United States Department of Transportation (USDOT)
- United States Environmental Protection Agency (USEPA)

- California Environmental Protection Agency (CAL-EPA)
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Contaminated Soil Management WM-7

- California Division of Occupation Safety and Health Administration (CAL-OSHA)
- Local regulatory agencies

Procedures for Underground Storage Tank Removals

»  Prior to commencing tank removal operations, obtain the required underground storage
tank removal permits and approval from the federal, state, and local agencies that have
jurisdiction over such work.

~ m To determine if it contains hazardous substances, arrange to have tested, any liquid or
sludge found in the underground tank prior to its removal.

= Following the tank removal, take soil samples beneath the excavated tank and perform
analysis as required by the local agency representative(s).

s The underground storage tank, any liquid or sludge found within the tank, and all
contaminated substances and hazardous substances removed during the tank removal and
transported to disposal facilities permitted to accept such waste.

Water Control

»  All necessary precautions and preventive measures should be taken to prevent the flow of
water, including ground water, from mixing with hazardous substances or underground
storage tank excavations. Such preventative measures may consist of, but are not limited to,

berms, cofferdams, grout curtains, freeze walls, and seal course concrete or any combination
thereof.

s [f water does enter an excavation and becomes contaminated, such water, when necessary to
proceed with the work, should be discharged to clean, closed top, watertight transportable
holding tanks, treated, and disposed of in accordance with federal, state, and local laws.

Costs

Prevention of leaks and spills is inexpensive. Treatment or disposal of contaminated soil can be
quite expensive.

Inspection and Maintenance

= Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

s Arrange for contractor's Water Pollution Control Manager, foreman, and /or construction
supervisor to monitor onsite contaminated soil storage and disposal procedures.

s Monitor air quality continuously during excavation operations at all locations containing
hazardous material.

= Coordinate contaminated soils and hazardous substances /waste management with the
appropriate federal, state, and local agencies.

40of 5 California Stormwater BMP Handbook Jenuary 2003
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Contaminated Soil Management WM-7

»  Implement WM-4, Spill Prevention and Control, to prevent leaks and spills as much as
possible.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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ATTACHMENT F

OPERATION AND MAINTENANCE PROGRAM FOR
TREATMENT BMP

(NOTE: INFORMA TION REGARDING O PERA TION AND M AINTENANCE CAN BE OBTAINED
FROM THE FOLLOWING WERB SITE:

HITP://WWW.SDCOUNTY. CA. GO V/DPW/WA TER SHED S/LAND _DE V/S USMP.HTML .)

21



OPERATION AND MAINTENANCE PROGRAM FOR TREATMENT BMP’S

Cost for the annual maintenance may vary depending on the contractor chosen to perform
the work and the frequency of the work to be conducted. The estimated costs of annual
operation and maintenance are extracted from the attached “Operation & Maintenance
Costs for BMP Project”.

Treatment BMP Cost Units Total
Extended Detention Basin $4,328 / detention basin 2 $8,656
Drain Inserts $ 478/ drain insert 15 $7,170

Total Annual Cost $15,826
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ATTACHMENT G

CERTIFICATION SHEET

This Stormwater Management Plan has been prepared under the direction of the following
Registered Civil Engineer. The Registered Civil Engineer attests to the technical information
contained herein and the engineering data upon which recommendations, conclusions, and
decisions are based. ;

o

O
Joef A. Waymire Date
R.C.E 56258
Exp. 12/31/08

22



