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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 67.804.1). 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 | 1vpg 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 checkfist and attachments will fulfill the requirements of a Major
SWMP for the project listed above.




PROJECT DESCRIPTION:

Development consists of two parcels on approximately 10.35 acres in the Pauma area of San
Diego County; construction consists of one single family residence pad; a decomposed granite
driveway; widening of Quaif Road; private waterline and dry utilities; septic tanks and drain fields.
Surface runoff from the site is directed southwesterly across the site, parallel to Quail Drive, and
along an alluvial fan-type area that flows between Yuima Creek to the south and a tributary to
Yuima Creek to the north.

The existing site is comprised of approximately 10.35 acres of orange groves, a trailer, shed and
storage container. The proposed project consists of the grading of one single-family lot, with a
four bedroom pad and decomposed granite driveway.

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
net square feet of additional impervious surface area

Residential development of more than 10 units

Commercial developments with a land area for development of greater than
100,000 square feet

Automotive repair shops v

Restaurants, where the land area for development is greater than 5.000 square
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 v
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 v
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
potentially exposed to urban runoff

Streets, roads, highways, and freeways which would create a new paved surface
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 arca. o
2. | Describe the local land use within the project area and adjacent v

areas.
3. | Evaluate the presence of dry weather flow.

4. | Determine the receiving waters that may be affected by the project
throughout the project life cycle (i.e., construction, maintenance v
and operation).

5. | For the project limits, list the 303(d) impaired receiving water
bodies and their constituents of concern.

6. | Determine if there are any High Risk Areas (municipal or
domestic water supply reservoirs or groundwater percolation v
facilities) within the project limits.

7. | Determine the Regional Board special requirements, including

TMDLs, efftuent limits, etc. v
8. | Determine the general climate of the project area. Identify annual v
rainfall and rainfall intensity curves.
9. | If considering Treatment BMPs, determine the soil classification,
o - v
permeability, erodibility, and depth to eroundwater.
10. | Determine contaminated or hazardous soils within the project area. v

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

The project is located in the Pauma Hydrologic Subarea (903.22) Monserate Hydrologic Area {803.20) of
the San Luis Rey Hydrologic Unit (803.00). The total drainage area of the hydrologic subarea is
approximately 85 square miles. Storm runoff from the site is directed southwesterly across the site towards
Quail Drive and an alluvial fan area that flows between Yuima Creek to the south and a tributary to Yuima
Creek to the north. Once runoff reaches this area, it is conveyed southwesterly where it eventually
discharges into the San Luis Rey River, approximately 2.3 miles downstream. The project site represents
about 0.019 percent of the Pauma Hydrologic watershed. Within the project limit there are no 303(d)
impaired receiving water and no Regional Board special requirements. No known contaminated or
hazardous soils are within the project area. Dry weather flow consists of irrigation runoff. The project
consists of soil groups A and B with low to moderate runoff potential. Pauma has a mild climate (average
daity temperature of 70 degrees) with an average annuat rainfali of approximately 12 inches. Rainfall
intensity curves within the County of San Diego Hydrology Manual (June 2003) were used for hydrologic
analyses.

Complete the checklist below to determine if Treatment Best Management Practices (BMPs) are
required for the project.

No. CRITERIA YES | NO INFORMATION
1. | Is this an emergency project v IfYES, goto 6.

If NO, continue 1o 2.
2. | Have TMDLs been established IfYES, goto 5.




No. CRITERIA YES | NO INFORMATION

for surface waters within the v If NO, continue to 3.
project limit?

3. | Will the project directly If YES, go to 5.
discharge to a 303(d) impaired v | IfNO, continue to 4.
receiving water body?

4. | Is this project within the urban If YES, continue to 3.
and environmentally sensitive If NO, go to 6.

areas as defined on the maps in
Appendix B of the County of
San Diego Standard Urban
Storm Water Mitigation Plan
Jor Land Development and
Public Improvement Projects?

5. | Consider approved Treatment v IfYES, goto 7.
BMPs for the project.

6. | Project is not required to Document for Project Files by
consider Treatment BMPs referencing this checklist.

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.

U San Juan [J Santa Margarita ¥ San Luis Rey O Carlsbad

3 San Dieguito U Penasquitos 11 San Diego 0 Pueblo San Diego
[ Sweetwater 0 Otay 0 Tijuana

Please provide the hydrologic sub-area and number(s)

Number Name
803.22 Pauma Hydrologic Subarea
903.20 Monserate Hydrologic 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.swrch.ca.gov/rwqcb9/programs/basinplan.html.




Hydrologic Unit - S
B Basin Number ", — [ m| Z
SURFACE WATERS % % A % § g % B g é % 8 g % 5
Sl & RCIEE R B SIS
Inland Surface Waters 903.22 XiX 11X X X X X X X
Ground Waters 503.22 X X X

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
Profect
Categories

Sediments

Nutrients

Heavy
Metals

Organic
Compounds

Trash &
Debris

Oxygen
Demanding
Substances

Ol &
Grease

Bacteria &
Viruses

Pesticides

Detached
Residential
Development

X

X

X

X

X

X

Attached
Residential
Development

X

- X

X

P“)

P(Z)

X

Commercial
Development
>100,000 £

pli

P

pi

P(S)

pé

pe

Automotive
Repair Shops

XS

Restaurants

Hillside
Development
>5,000 f*




General Pollutant Categories
Priority Oxygen
Prgject Heavy Organic | Trash & | Demanding Ol &  |Bacteria &
Categories Sediments | Nutrients | Metals | Compounds | Debris | Substances Grease Viruses { Pesticides
Parking Lots pio p X X piv X pt
Streets,
Highways & X ptti X X X pi3 X
Freeways
X = anticipated
P = potential

{1} A potential potlutant if landscaping exists on-site.

(2) A potential pollutant if the project includes uncovered parking areas.

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

{3) Including solvents.

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

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 maintenance of the BMPs selected.

¥ Silt Fence (J Desilting Basin

¥ Fiber Rolls ¢! Gravel Bag Berm

¥ Street Sweeping and Vacuuming 00 Sandbag Barrier

¥l Storm Drain Inlet Protection ¥l Material Delivery and Storage

Stockpile Management ¢ Spill Prevention and Control

¥l Solid Waste Management ¥ Concrete Waste Management

@ Stabilized Construction Entrance/Exit ¥ Water Conservation Practices

O Dewatering Operations ¥ Paving and Grinding Operations

[l Vehicle and Equipment Maintenance

¥ 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
shail 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,
pleasc provide a brief explanation why the option was not selected in the text box below.

OPTIONS YES | NO  N/A
1. Can the project be relocated or realigned to avoid/reduce impacts
to receiving waters or to increase the preservation of critical (or
probliematic) areas such as floodplains, steep slopes, wetlands, and v
areas with erosive or unstable soil conditions?
2. Can the project be designed to minimize impervious footprint? v
3. Conserve natural areas where feasible? v
4. Where landscape is proposed, can rooftops, impervious sidewalks, o
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 v
impacts?
6. Can any of the following methods be utilized to minimize erosion
from slopes:
6.a. | Disturbing existing slopes only when necessary? v
6.b. | Minimize cut and fill areas to reduce slope lengths? v
6.c. | Incorporating retaining walls to reduce steepness of slopes v
or to shorten slopes?
6.d. | Providing benches or terraces on high cut and fill slopes to v
reduce concentration of flows? :
6.e. | Rounding and shaping slopes to reduce concentrated flow? v
6.f. | Collecting concentrated flows in stabilized drains and v
channels?

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

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 y HYESgoto5.
downstream flow?

2. | Will the project discharge to unlined channels? IfYES goto 5.

3. | Will the project increase potential sediment load IfYES goto 5.




No. CRITERIA YES | NO | N/A COMMENTS
of downstream flow? -

4. | Will the project encroach, cross, realign, or IfYES goto 7.
cause other hydraulic changes to a stream that
may affect upstream and/or downstream channel
stabifity?

5. | Review channel lining materials and design for
stream bank erosion,

Continue to 6.

6. | Consider channel erosion control measures Continue to 7.
within the project limits as well as downstream. v
Consider scour velocity.

7. | Include, where appropriate, energy dissipation
devices at culverts,

Continue to 8.

8. Ensure all transitions between culvert Continue to 9.
outlets/headwalls/wingwalls and channels are v
smooth to reduce turbulence and scour.

9. | Include, if appropriate, detention facilities to
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-
development conditions are determined to be so
erosive that hardening would be required even in
the absence of the proposed development.

il. | Provide other design principles that are v Continue to 12.
comparable and equally effective.

2. | 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

1. | 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.

Lb. | Signs and prohibitive language and/or graphical icons, which prohibit
illegal dumping, must be posted at public access points along channels v
and creeks within the project area.

2. | Design Outdoors Material Storage Areas to Reduce Pollution Introduction

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




BMP YES | NO | N/A

2.b. | Hazardous materials with the potentiai 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 v
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 v
leaks and spills.

2.d. | The storage area shall have a roof or awning to minimize direct v
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; v
or,

3.b. | Provide attached lids on all trash containers that exclude rain, or roof or v
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. v

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

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

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

Private Roads

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

S.a. | Rural swale system: street sheet flows to vegetated swale or gravel
shoulder, curbs at street corners, culverts under driveways and street v
Crossings.

5.b. | Urban curb/swale system: street slopes to curb, periodic swale inlets v
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 v
connect directly to storm water conveyance system.

5.d. | Other methods that are comparable and equally effective within the v
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 v
discharging to the storm water conveyance system. ,

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

6.c. | Other features which are comparable and equally effective. v

Dock Areas




BMP YES | NO | N/A
Loading/unloading dock areas shall include the following.
7.a. | Cover loading dock areas, or design drainage to preclude urban run-on
and runoff. v
7.b. | Direct connections to storm drains from depressed loading docks (truck y
wells) are prohibited.
7.c. | Other features which are comparable and equally effective. v
8. | Maintenance Bays
Maintenance bays shall include the following.
8.a. | Repair/maintenance bays shall be indoors; or, designed to preclude
urban run-on and runoff, v
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
drain system is prohibited. If required by local jurisdiction, obtain an v
Industrial Waste Discharge Permit.
8.c. | Other features which are comparable and equally effective. g
9. | Vehicle Wash Areas
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. v
9.b. | Equipped with a clarifier or other pretreatment facility. v
9.c. | Properly connected 1o a sanitary sewer. o
9.d. | Other features which are comparable and equally effective. v
16. | 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
potlutants; or, slope the area toward a dead-end sump; or, discharge to
the sanitary sewer system following appropriate treatment in accordance v
with conditions established by the applicable sewer agency.
16.b. | Grade or berm area to prevent run-on from surrounding areas. v
10.c. | Installation of storm drains in areas of equipment repair is prohibited. v
10.d. | Other features which are comparable or equally effective. v
11. | Equipment Wash Areas
Outdoor equipment/accessory washing and steam cleaning activities shall be.
11.a. | Bs self-contained; or covered with a roof or overhang. v
11.b. | Be equipped with a clarifier, grease trap or-other pretreatment facility, as
appropriale v
il.c. | Be properly connected to a sanitary sewer. W
11.d. | Other features which are comparable or equally effective. v
12. | Parking Areas
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 v

areas into the drainage design.
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BMP YES | NO I N/A

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

minimum parking requirements) may be constructed with permeable v
paving.
12.c. | Other design concepts that are comparable and equally effective. v

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 4
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 Portiand cement concrete (or equivalent smooth impervious

surface). The use of asphalt concrete shall be prohibited. v
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 v
runoff,
13.d. | Ata 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 vy

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.

This is a detached single-family residential project.  There are no creeks or channels within the
project limits.

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 et 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.

Table 2. Treatment Contrél BMYP Selection Matrix
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Pollutant of Treatment Control BMP Categories
Caoncern
Biofiters Betention Infiltration | Wet Ponds or Drainage Filtration Hydrodynamic
Basins Basins™ Wetlands Inserts Separator
Systemns™®
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 & L H U H M H M
Debris
Oxygen
Demanding L M M M L M L
Substances
Bacteria U U H H L M i,
Oil & Grease M M 9] 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 hoxes.
L: Low removal efficiency:
M: Mediwm removal efficiency:
H: High removal efficiency:
U: Unknown removal efficiency
Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993}, Narional
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. Qg is
dependent on the type of treatment BMP selected for the project.

Outfall | Tributary Area Qoo Qwo
{acres) (cfs) (cfs)

(SEE ATTACHMENT E)

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

# Grass swale

[ Grass strip

0 Wetland vegetation swale

(1 Bioretention

Detention Basins

[} Extended/dry detention basin with grass lining

[J Extended/dry detention basin with impervious lining
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Infiltration Basins

¥ Infiltration basin

[} Infiltration trench

& Porous asphalt

(1 Porous concrete

U Porous modular concrete block
Wet Ponds or Wetlands

U Wet pond/basin (permanent pool)
[7 Constructed wetland

Drainage Inserts (See note below)
{1 Oil/Water separator

[0 Catch basin insert

00 Storm drain inserts

[ Catch basm screens

Filtration

[T Media filtration

O Sand filtration

Hydrodynamic Separator Systems
O Swirl Concentrator

O Cyclone Separator

] Baffle Separator

{7 Gross Solids Removal Device

{1 Linear Radial Device

Note: Catch basin inserts and storm drain inserts are excluded from use on County maintained
right-of-way and easements.

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) v

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.

This 10.35 acre project is designed to minimize impervious area. Sireets and driveways will be designed o meet
minimum widths. Driveway will be constructed of decomposed granite. Grass swales will be used around the proposed
new horme pad to capture and freat runoff before conveying it to it's natural drainage flow. An infiliration basin will be
constructed in the southeast comer of the site te treat the increase in impervious runoff from the widening of Quail Road.
This project is not anticipated to generate a pollutant for which the receiving water is Clean Water Act Section 303{d)
impaired. However, it is expected that developments similar to this one wouid potentially discharge nutrients from
fertifzers, trash and debris, hydrocarbons from paved areas, and pesticides from landscaping and home use.

MAINTENANCE

Please check the box that best describes the maintenance mechanism(s) for this project.

13




SELECTED
CATEGORY YES NO
First 1’4
Second v
Third v
Fourth v

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

Maintenance of the grass swale and the infitration basin on parcel 1 will be the responsibility of the homeowner and is part
of regular landscape maintenance, which requires no funding sources.

FIRST CATEGORY:

The County should have only minimal concern for ongoing maintenance. The proposed BMPs inherently "take care of
themselves®, or property owners can naturally be expected to do so as an incident of taking care of their property

Typical BMPs:  Biofilters {Grass swale, Grass strip, vegetated buffer), Infitration BMP (basin, trench)

ATTACHMENTS
Please include the following attachments.
ATTACHMENT COMPLETED | N/A
A | Project Location Map v
B | Site Map v
C | Relevant Monitoring Data v
D | Treatment BMP Location Map v
E | Treatment BMP Datasheets v
F | Operation and Maintenance Program for v
' Treatment BMPs
G | Engineer’s Certification Sheet v

Note: Attachments A and B may be combined.

NOTE:

THE COMBINATION OF PROPOSED CONSTRUCTION AND POST-CONSTRUCTION
BMP's INCLUDED IN THIS STORM WATER MANAGEMENT PLAN WILL REDUCE, TO
THE MAXIMUM EXTENT PRACTICABLE, THE EXPECTED POLLUTANTS AND WILL
NOT ADVERSELY IMPACT THE BENEFICIAL USES OR WATER QUALITY OF THE
RECEIVING WATERS.
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ATTACHMENT A

LOCATION MAP
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ATTACHMENT B

PROJECT SITE MAP
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ATTACHMENT C

RELEVANT MONITORING DATA

(NOTE: PROVIDE RELEVANT WATER QUALITY MONITORING DATA IF AVAILABLE.)

N/A
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ATTACHMENT D

TREATMENT BMP LOCATION MAP
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JENKINS PROPERTY PAUMA, CA

i L
THE EXPECTED POLLUTANTS

TREATMENT BMP LOCATION MAP

TPM 21023 07/21/07




ATTACHMENT E

TREATMENT BMP DATASHEET
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JENKINS TENTATIVE PARCEL MAP
100-YEAR AND INFILTRATION BASIN HYDROLOGY SUMMARY

1. 100-YEAR PEAK DISCHARGE SUMMARY:

Existing Proposed
Location Area (Acre) 100-Yr Flow Area (Acre) 100-Yr Flow
(cfs) (cts)
West Sub-Basin 21.94 34.7 21.94 34,7
East Sub-Basin 7.10 11.5 7.10 12.0
TOTAL 29.04 46.2 29.04 46.7

Note: See Jenkins Property Tentative Parcel Map 21023 Preliminary Hydrology Study
dated January 2007 prepared by R.E. Berg Engineering, Inc. for backup calculations.

2, INFILTRATION BASIN Q4 CALCULATION:

The infiltration basin will be designed to capture and treat the widening of Quail Drive
along the property frontage.

Area (ac) = 1045 ft x 2 ft x 1/43,560 = 0.05 acres
- Runoff coefficient = 0.90 (represents asphalt pavement)
85" Percentile = 1.25 in

Quwq volume = 0.9 x 1.25 in x .05 acres = 0.05625 ac-in = 204 cubic feet
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JENKINS TENTATIVE PARCEL MAP
GRASSED SWALE CALCULATIONS

LOCATION AREA C | Qame Vewp DESIGN LENGTH
{acres) {(in/hr) (cfs} {fps)
HOUSE PAD 0.2 0.48 0.2 0.019 0.14
DRIVEWAY 0.05 0.87 0.2 0.009 0.11
TOTAL 0.028 0.14
NOTES:

1. SWALE GEOMETRY:

BOTTOMWIDTH =2 FT

SIDE SLOPE = 31

%

FLOW DIRECTION SLOPE = 1.0
5 !

|

2. DESIGN FLOW VELOCITY BASED ON N=0.

20

1

!
{

3. DESIGN LENGTH = (7 MIN) X (FLOW VELOCITY) X 60

11292007



CIVILCADD/CIVILDESIGN Engineering Software, {c) 2004 Version 7.0

JENKINS PROPERTY TPM
GRASSED SWALE CALCULATION
JENKINSVEGSWALE

*%% Improved Channel Analysis ***

Upstream (headworks) Elevation = 1769.000({Ft .
Downstream {cutlet) Elevation = 1768.000(FL.}
Runoff/Flow Distance = 100.000(Ft.)

Maximum flow rate in channeli{s)} = 0.028 (CF3)

R R T I R R IR e S I B S R S

*+% CALCULATED DEPTH DATA AT FLOW
Channel base width = 2.000(Ft.
Slope or 'Z' of left channel bank 3.000
Slope or 'Z' of right channel bank = 3.000
Manning's 'NT = 0.200

Maximum depth of channel = 0.500(rt.)
Flow({g) thru channel = 0.028 (CFS)

Depth of flow = 0.090(FL.)

Average velocity = 0.137(Fe/s)

Total flow rate in 1/2 street == 0.028(CFS)
Channel flow top width = 2.539(Ft.)

Depth of flow in channel = 0.09(Ft.)

0.03(CF3) **¥

=l

Total number of channels (same dimensions) = 1
Flow Velocity = 0.14{Ft/s)

Individual channel flow = 0.028 (CFS)

Total capacity of channel(s) = 0.028{C¥S}

! ! Critical flow top widih = 2.108({Frt.}
Critical flow velocity= 0.754 {Ft/s}
Critical flow area = 0.037(5g.Ft}

¥ L)

Sub-~Channel No. 1 Critical depth = 0.018 (FL.)
1

1 L]




Grassed Swales

General

A Grass swale is a wide, shallow densely vegetated channel that treats
stormwater runoff as it is slowly conveyed into a downstream system. These
swales have very shallow slopes in order to allow maximum contact time with the
vegetation. The depth of water of the design flow should be less than the height
of the vegetation. Contact with vegetation improves water quality by plant uptake
of poliutants, removal of sediment, and an increase in infiltration. Overall the
effectiveness of a grass swale is limited and it is recommended that they are
used in combination with other BMPs.

This BMP is not appropriate for industrial sites or locations where spills occur.
Important factors to consider when using this BMP include: natural
channelization should be avoided to maintain this BMP’s effectiveness, large
areas must be divided and treated with muiltiple swales, thick cover is required fo
function properly, impractical for steep topography, and not effective with high
flow velocities.

Grass Swale Design Criteria:

Design Parameter Unit Design Criteria
Design Flow cfs Qemp
Minimum bottom width ft 2ft°
Maximum channel side HV |31 °
slope
Minimum slope in flow % 0.2 (provide underdrains for slopes <
direction 0.5)"
Maximum slope in flow % 2.0 (provide grade-control checks for
direction slopes >2.0) '
Maximum flow velocity fti'sec | 1.0 (based on Manning n = 0.20) '
Maximum depth of flow inches | 3 to 5 (1 inch below top of grass)
Minimum contact time minutes [ 7
Minimum length ft Sufficient Ien1gth to provide minimum

contact time

Vegetation - Turf grass or approved equal '
Grass height inches | 4 to 6 (mow to maintain height) '

BN -

Ventura County’s Technical Guidance Manual for Stormwater Quality Contrel Measures

City of Modesto’s Guidance Manual for New Development Stormwater Quality Control Measures
CA Stormwater BMP Handbaok for New Developmant and Significant Redevelopment

Riverside County DAMP Supplement A Attachment

52




Vegetated Swale TC-30

Design Considerations

s Tributary Area

#® Areg Required

& Slope

| Waler Availability

Description
Vegetated swales are open, shallow channels with vegetation -
covering the side slopes and bottom that collect and slowly Targeted Constituents
convey runoff flow to downstream discharge points. They are B Sediment A
designed to treat runoff through filtering by the vegetationinthe @ nupients @
channel, filtering through a subsoil matrix, and/or infiltration B Trash ®
into the underlying soils. Swales can be natural or manmade. B Melas i
They trap particulate pollutants (suspended solids and trace M Becleria °
metals), promote infiltration, and reduce the flow velocity of ,
stormwater runoff. Vegetated swales can serve as part of a i G and Grease A
stormwater drainage system and can replace curbs, gutters and B Organics A
storm sewer systems. Legend (Removal Effectiveness)
California Experience ® LOWJ = High

A Medium

Caltrans constructed and monitored six vegetated swales in
southern California. These swales were generally effective in
reducing the volume and mass of pollutants in runoff. Even in
the areas where the annual rainfall was ounly about 10 inches/yr,
the vegetation did not require additional irrigation. One factor
that strongly affected performance was the presence of large
numbers of gophers at most of the sites. The gophers created
earthen mounds, destroyed vegetation, and generally reduced the
effectiveness of the controls for TSS reduction.

Advantages :

m If properly designed, vegetated, and operated, swales can
serve as an aesthetic, potentially inexpensive urban
development or roadway drainage conveyance measure with
significant collateral water quality benefits.

January 2003 California Stormwater BMP Handbook
MNew Development and Redevelopment
www, cabmphandbooks.com




TC-30 Vegetated Swale

= Roadside ditches should be regarded as significant potential swale/buffer strip sites and
should be utilized for this purpose whenever possible.

Limitations
a Can be difficult to avoid channelization.

w May not be appropriate for industrial sites or locations where spills may oceur

s Grassed swales cannot treat a very large drainage area. Large areas may be divided and
treated using multiple swales.

s A thick vegetative cover is needed for these practices to function properly.

m They are impractical in areas with steep topography.

®  They are not effective and may even erode when flow velocities are high, if the grass coveris
not properly maintained.

# Insome places, their use is restricted by law: many local municipalities require curb and
gutter systems in residential areas.

m  Swales are mares susceptible to failure if not properly maintained than other treatment
BMPs.

Design and Sizing Guidelines

m  Flow rate based design determined by local requirements or sized so that 85% of the annual
runoff volume is discharged at less than the design rainfall intensity.

m  Swale should be designed so that the water level does not exceed 2 /grds the height of the
grass or 4 inches, which everis less, at the design treatment rate.

= Longitudinal slopes should not exceed 2.5%

= Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to mow
than designs with sharp breaks in slope.

=  Swales constructed in cut are preferred, or in fill areas that are far encugh from an adjacent
slope to minimize the potential for gopher damage. Do not use side slopes constructed of
fill, which are prone to structural damage by gophers and other burrowing animals.

s A diverse selection of low growing, plants that thrive under the specific site, climatie, and
watering conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred. Drought tolerant vegetation should be considered especially
for swales that are not part of a regularly irrigated landscaped area.

s The width of the swale should be determined using Manning’s Equation using a value of
0.25 for Manning's n.

20f13 California Stormwater BMP Handbook January 2003
: New Development and Redevelopment
www , cabmphandbooks. com



Vegetated Swale TC-30

Construction/Inspection Considerations

s  Include directions in the specifications for use of appropriate fertilizer and soil amendments
based on soil properties determined through testing and eompared to the needs of the
vegetation requirements.

® Install swales at the time of the year when there is a reasonahle chance of successful
establishment without irrigation; however, it is recognized that rainfall in a given year may
not be sufficient and temporary irrigation may be used.

& If sod tiles must be used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of charmels along the swale or strip.

s Usearoller on the sod to ensure that no air pockets form between the sod and the soil.

@ Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days
after the first rainfall of the season.

Performance

The literature suggests that vegetated swales represent a practical and potentially effective
tectmique for controlling wrban runoff quality. While limited quantitative performance data
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense
grass cover, increased contact time, and small storm events all contribute to successful pollutant
removal by the swale system. Factors decreasing the effectiveness of swales include compacted
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep
slopes, and high runoff velocities and discharge rates.

Conventional vegetated swale designs have achieved mixed results in removing particulate
pollutants. A study performed by the Nationwide Urban Runoff Program (NURP) monitored
three grass swales in the Washington, D.C., area and found no significant improvement in urban
runoff quality for the pollutants analyzed. However, the weak performance of these swales was
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass

height.

Another project in Durham, NC, monitored the performance of a carefully designed artificial
swale that received runoff from a commercial parking lot. The project tracked 11 storms and
concluded that particulate concentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by
approximately 50 percent. However, the swale proved largely ineffective for removing soluble
nutrients.

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately
17 meter (50 foot) increments along their length (See Figure 1). These dams maximize the
retention time within the swale, decrease flow velocities, and promote particulate settling.
Finally, the incorporation of vegetated filter strips parallel to the top of the channel barks can
help to treat sheet flows entering the swale.

Only g studies have been conducted on all grassed channels designed for water quality (Table 1).
The data suggest relatively high removal rates for some pollutants, but negative removals for
some bacteria, and fair performance for phosphorus,

January 2003 California Stormwater BMP Handbook 30f13
New Development and Redevelopment
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TC-30 Vegetated Swale

Table 1 Grassed swale pollutant removal efficiency data

Removal Efficiencies (% Removal)

Study TSS| TP | TN | NOz ;: Metals | Bacteria Type

Caltrans 2002 77 & 67 66 83-90 -33 dry swales
Goldberg 1993 6.8 4.5 - 31.4 4262 -100 grassed channel
%iﬁﬁg?;:‘;?gogag;h;ggzo“ 60 | 45 - -25 2-16 -25 crassed channel
Ezzjt;ﬁﬁ:ﬁ‘gggoﬁg?ﬁign 83 | 29 | - | -25 | 46-73 25 |grassed channel
'Wang et al, 1981 8o - - - 70-80 - dry swale
Dorman etal, 1989 98 | 18 - A5 37-81 - dry swale
Harper, 1988 87 | 83 84 8o 88-90 - dry swale
Kercher et al., 1983 ' 99 | 99 99 99 99 - dry swale
Harper, 1988. 81 17 40 52 3769 - wet swale

Koon, 1965 67 | 39 - 9 -a5tob - wet swale

While it is difficult to distinguish between different designs based on the small amount of
available data, grassed channels generally have poorer removal rates than wet and dry swales,
although some swales appear to export soluble phosphorus (Harper, 1988; Koon, 1995). Itis not

clear why swales export bacteria. One explanation is that bacteria thrive in the warm swale
soils.

Siting Criteria

The suitability of a swale at a site will depend on land use, size of the area serviced, soil type,
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale
system (Schueler etal, 1992). In general, swales can be used to serve areas of less than 10 acres,
with slopes no greater than 5 %. Use of natural topographic lows is encouraged and natural
drainage courses should be regarded as significant local resources to be keptin use (Young et al.,

1996).

Selection Criteria (NCTCOG, 1993)
g Comparable performance to wet basins

s Limited to treating a few acres
m  Availability of water during dry periods to maintain vegetation
m Sufficient available land area

Research in the Austin area indicates that vegetated controls are effective at removing pollutants
even when dormant. Therefore, irrigation is not required to maintain growth during dry
periods, but may be necessary only to prevent the vegetation from dying.

40f 13 California Stormwater BMP Handbook January 2003
New Development and Redevelopment .
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Vegetated Swale TC-30

The topography of the site should permit the design of a channel with appropriate slope and
cross-sectional area. Site topography may also dictate a need for additional structural eontrols,
Recommendations for longitudinal slopes range between 2 and 6 percent. Flatter slopes can be
used, if sufficient to provide adequate conveyance. Steep slopes increase flow velocity, decrease
detention time, and may require energy dissipating and grade check. Steep slopes also can be
managed using a series of check dams to terrace the swale and reduce the slope to within
acceptable limits. The use of check dams with swales also promotes infiltration.

Additional Design Guidelines

Most of the design guidelines adopted for swale design specify a minimum hydraulic residence
time of ¢ minutes. This criterion is based on the results of a single study conducted in Seattle,
Washington (Seattle Metro and Washington Department of Ecology, 1992), and is not well
supported. Analysis of the data collected in that study indicates that pollutant removal at a
residence time of 5 minutes was not significantly different, although there is more variability in
that data. Therefare, additional research in the design criteria for swales is needed. Substantial
pollutant removal has also been observed for vegetated controls designed solely for conveyance
(Barrett et al, 1998); consequently, some flexibility in the design is warranted.

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage
near the ground surface. Recentresearch (Colwell et al., 2000} has shown mowing frequency or
grass height has little or no effect on pollutant removal.

Summary of Design Recommenduations

1) The swale should have alength that provides a minimum hydraulic residence time of
atleast 10 minutes. The maximum bottom width should not exceed 10 feet umless a
dividing berm is provided. The depth of flow should not exceed 2 /3rds the height of
the grass at the peak of the water quality design storm intensity. The channel slope
should not exceed 2.5%.

2) A design grass height of 6 inches is recommended.

3) Regardiess of the recommended detention time, the swale should be not less than
100 feetin length. :

4) The width of the swale should be determined using Manning’s Equation, at the peak
of the design storm, using 2 Mamming’s n of 0.25.

5) The swale can be sized as both a treatment facility for the design storm and as a
conveyarice system to pass the peak hydraulic flows of the 100-year storm if it is
located “on-line.” The side slopes should be no steeper than 3:1 (I1:.V).

6) Roadside ditches should be regarded as significant potential swale/buffer strip sites
and should be utilized for this purpose whenever possible. If flow is to be introduced
through curb cuts, place pavement slightly above the elevation of the vegetated areas.
Curb cuts should be at least 12 inches wide to prevent clogging.

7) Swales must be vegetated in order to provide adequate treatment of runoff. Tt is
important to maximize water contact with vegetation and the soil surface. For
general purposes, select fine, close-growing, water-resistant grasses. If possible,
divert runoff (other than necessary irrigation) during the period of vegetation

- January 2003 Califomnia Stormwater BMP Handhook . 50f13
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TC-30 Vegetated Swale

establishment. Where runoff diversion is not possible, cover graded and seeded
areas with suitable erosion control materials.

Maintenance

The useful life of a vegetated swale system is directly proportional to its maintenance frequency.
If properly designed and regularly maintained, vegetated swales can last indefinitely. The
maintenance objectives for vegetated swale systems incude keeping up the hydraulic and
removal efficiency of the channel and maintaining a dense, healthy grass cover.

Maintenance activities should include periodic mowing (with grass never cut shorter than the
design flow depth), weed control, watering during drought conditions, reseeding of bare areas,
and clearing of debris and blockages. Cuttings should be removed from the channel and
disposed in a local composting facility. Accumulated sediment should also be removed
manually to avoid concentrated flows in the swale. The application of fertilizers and pesticides
should be minimal.

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil that
is properly tamped and seeded. The grass cover should be thick; if it is not, reseed as necessary.
Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an approved discharge location. Residuals (e.g., silt, grass cuttings) must be disposed
in accordance with Jocal or State requirements. Maintenance of grassed swales mostly involves
maintenance of the grass or wetland plant cover. Typical maintenance activities are
summarized below:

= Inspectswales at least twice annually for erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready for winter. However,
additional inspection after periods of heavy rmoff is desirable. The swale should be checked
for debris and litter, and areas of sediment accumulation.

m  Grass height and mowing frequency may not have a large impact on pollutant remaoval
Consequently, mowing may anly be necessary once or twice a year for safety or aesthetics or
to suppress weeds and woody vegetation.

m Trash tends to accumulate in swale areas, particularly along highways. The need for litter
removal is determined through periodic inspection, but litter should always be removed
prior to mowing.

= Sediment accumulating near culverts and in channels should be removed when it builds up
to 75 mm (3 in.) at any spot, or covers vegetation.’

s Regularly inspect swales for pools of standing water. Swales can become a nuisance due to
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation,
invasive vegetation) and/or if proper drainage slopes are not implemented and maintained.

6ofi3 California Stormwater BMP Handbook January 2003
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Vegetated Swale TC-30

Cost
Construction Cost

Little data is available to estimate the difference in cost between various swale designs. One
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately
$0.25 per ft2. This price does not include design costs or contingencies. Brown and Schueler
(1997) estimate these costs at approximately 32 percent of construction costs for most
stormwater management practices. For swales, however, these costs would prabably be
significantly bigher since the construction costs are so low compared with other practices. A
more realistic estimate would be a total cost of approximately $0.50 per ft2, which compares
favorably with other stormwater management practices.

January 2003 California Stormwater BMP Handbook 7of13
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TC-30 Vegetated Swale

Mamtenance Cost

Caltrans (2002) estimated the expected annual maintenance cost for a swale with a tributary
area of approximately 2 ha at approximately $2,700. Since almost all maintenance consists of
mowing, the cost is findamentally a function of the mowing frequency. Unit costs developed by
SEWRPC are shown in Table 3. In many cases vegetated channels would be used to convey
runoff and would require periodic mowing as well, so there may be little additional cost for the
water quality component. Since essentially all the activities are related to vegetation
management, no special training is required for maintenance personnel.
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Vegetated Swale TC-30

Provide for seour {ay Cross section of swale with check duam,
prowction.

Notation:

L =Lengfh of sl upoundment arma per chock dars I (b)  Dimensioral view of swale impoundment arca.
Tg = Depth of check dam{#

$g = Bottom sipe of swele (i)

W= Top widih af check dam {fiy

W, = Bettom width of check dam {ft

Z1a2 = Ratio of kerizeniai to vertcal changs In swale side stopa ()
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Infiltration Basin TC-11

Besign Considerations

Soil for Infillration

B Slope

Asesthelics

Targeted Constituents

Description B Sediment ]
An infiltration basin is a shallow impoundment that is designed Bl Nutrienis =
to infiltrate stormwater. Infiltration basins use the natural B Trash o
filtering ability of the soil to remove pollutants in stormwater Bl Melals -
runcff. Infiltration facilities store runoff umtil it gradually H  Baoleria -
exfiltrates through the soil and eventually into the water table. B OlandG

This practice has high pollutant removal efficiency and can also " anatarase =
help recharge groundwater, thus helping to maintain low flowsin 2 Organics ol

stream systems. Infiltration basins can be challenging to apply Legend (Removal Effectiveness)
on many sites, however, because of soils requirements. In ® Low B High
addition, some studies have shown relatively high failure rates

. . 4 Medi
compared with other management practices. pdum

California Experience

Infiltration basins have along history of use in California,
especially in the Central Valley. Basins located in Fresno were
among those initially evaluated in the National Urban Runoff
Program and were found to be effective at reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983; Schroeder, 1995). Proper siting of these
devicesis crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with
marginal separation from groundwater and soil permeability
failed immediately and could never be rehabilitated.

Advantages

w  Provides 100% reduction in the load discharged to surface
waters.

= The principal benefit of infiltration basins is the
approximation of pre-development hydrology during which a

S ALEORMLA STORMW ATER
SESOTLT
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TC-11 Infiltration Basin

significant portion of the average annual rainfall runoff is infilrated and evaparated rather
than flushed directly to creeks.

e 1f the water quality volume is adequately sized, infiltration basins can be useful for providing
control of channel forming (erosion) and high frequency (generally less than the 2-year)
flood events.

Limitations
s May not be appropriate for industrial sites or locations where spills may aceur.

» Infiltration basins require a minimum soil infiltration rate of 0.5 inches /hour, not
appropriate at sites with Hydrologic Soil Types C and D.

s Ifinfiltration rates exceed 2.4 inches /hour, then the runoff should be fully treated priorto
infiltration to protect groundwater quality.

w  Not suitable on fill sites or steep slopes.

e Risk of groundwater contamination in very coarse soils.

& Upstream drainage area must be completely stabilized before construction.
= Difficult to restore fumctioning of infiltration basins once clogged.

Design and Sizing Guidelines

s Water quality volume determined by local requirements or sized so that 85% of the annual
runoff volume is captured.

w Basin sized so that the entire water quality volume is infiltrated within 48 hours.
® Vegetation establishment on the basin floor may help reduce the clogging rate.

Construction/Inspection Considerations

m Before construction begins, stabilize the entire area draining to the facility. If impossible,
place a diversion herm around the perimeter of the infiltration site to prevent sediment
entrance during construction or remove the top 2 inches of soil after the site is stabililized.
Stabilize the entire contributing drainage area, including the side slopes, before allowing any
runoff to enter once construction is complete.

m Place excavated material such that it can not be washed back into the basin if a storm oceurs
during construction of the facility.

= Build the basin without driving heavy equipment over the infiltration surface. Any
equipment driven on the surface should have extra-wide (“low pressure”) tires. Prior to any
construction, rope off the infiltration area to stop entrance by unwanted equipment.

= After final grading, till the infiltration surface deeply.

& Use appropriate erosion control seed mix for the specific project and location,

2ofg California Stormwater BMP Handbook January 2003
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Infiltration Basin TC-11

Performance

As water migrates through porous soil and rock, pollutant attenuation mechanisms include
precipitation, sorption, physical filtration, and bacterial degradation. If functioning properly,
this approach is presumed to have high removal efficiencies for particulate pollutants and
moderate removal of soluble pollutants. Actual pollutant removal in the subsurface would be
expected to vary depending upon site-specific sail types. This technology eliminates discharge to
surface waters except for the very largest storms; consequently, complete remaval of all
stormwater constituents can be assumed.

There remain some concerns about the potential for groundwater contamination despite the
findings of the NURP and Nightingale (1975; 1987a,b,¢; 1989). For instance, a report by Pitt et
al. (1994) highlighted the potential for groundwater contamination from intentional and
unintentional stormwater infiltration. That report recommends that infiltration facilities not be
sited in areas where high concentrations are present or where there is a potential for spills of
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of
groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno,
CA.

Siting Criteria

The key element in siting infiltration basins is identifying sites with appropriate soil and
hydrogeologic properties, which is critical for long term performance. In one study conducted in
Prince George's County, Maryland (Galli, 1992}, all of the infiltration basins investigated clogged
within 2 years. Itis believed that these failures were for the most part due to allowing infiltration
at sites with rates of less than o.51in/hr, basing siting on soil type rather than field infiltration
tests, and poor construction practices that resulted in soil compaction of the basin invert.

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration
basins had failed after 10 years. Consequently, the following guidelines for identifying
appropriate soil and subsurface conditions should be rigorously adhered to.

m  Determine soil type (consider RCS soil type ‘A, B or C only) from mapping and consult
USDA soil survey tables to review other parameters such as the amount of silt and clay,
presence of a restrictive layer or seasonal high water table, and estimated permeability. The
soil should not have more than 30% clay or more than 40% of clay and silt combined.
Eliminate sites that are clearly unsuitable for infiltration.

s Groundwater separation should be atleast 3 m from the basin invert to the measured
ground water elevation. There is concern at the state and regional levels of the impact on
groundwater quality from infilirated runoff, especially when the separation between
groundwater and the surface is small.

= Location away from buildings, slopes and highway pavement (greater than 6 m) and wells
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or
with a slope greater than 15% should not be considered.

= Ensure that adequate head is available to operate flow splitter structures {to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.
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TC-11 Infiltration Basin

Base flow should not be present in the tributary watershed.

Secondary Screening Bused on Site Geotechnical Investigation

At least three in-hole conductivity tests shall be performed using USBR 7300-80 or Bouwer-
Rice procedures (the latter if groundwater is encountered within the boring), two tests at
different locations within the proposed basin and the third down gradient by no more than
approximately 10 m. The tests shall measure permeability in the side slopes and the bed
within a depth of 3 m of the invert.

The minimum acceptable hydraulic conductivity as measured in any of the three reguired
test holesis 13 mm/hr. If any test hole shows less than the minimum value, the site should
be disqualified from further consideration.

Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays
are present in the soil boring, Fill tends to be compacted, with clays in a dispersed rather
than flocculated state, greatly reducing permeability.

The geotechnical investigation should be such that a good understanding is gained as to how
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any
geological conditions that could inhibit the movement of water.

Additional Design Guidelines

(1) Basin Sizing - The required water quality volume is determined by local regulations
or sufficient to capture 85% of the annual runoff.

{2)  Provide pretreatment if sediment loading is a maintenance concern for the basin.

(3)  Include energy dissipation in the inlet design for the basins. Avoid designs that
include a permanent pool to reduce opportunity for standing water and associated
vector problems.

{4) Basin invert area should be determined by the equation:

4797
kt
where A= Basininvert area {m?)

WQV = water quality volume (m3)

k = 0.5 times the lowest field-measured hydraulic conductivity
(m/hr}

t = drawdown time { 48 hr)

{5)  The use of vertical piping, either for distribution or infiltration enhancement shall
not be allowed to avoid device classification as a Class V injection well per 40
CFR146.5(e)(4).
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Infiltration Basin TC-11

Maintenance

Regular maintenance is critieal to the successful operation of infiltration basins. Recommended
operation and maintenance guidelines include:

a Inspections and maintenance to ensure that water infiltrates into the subsurface completely
(recommended infiltration rate of 72 hours or less) and that vegetation is carefully managed
to prevent creating mosquito and other vector habitats.

a  Observe drain time for the design storm after completion or modification of the facility to
confirm that the desired drain time has been obtained.

a  Schedule semiannual inspections for beginning and end of the wet season to identify
potential problems such as erosion of the basin side slopes and invert, standing water, trash
and debris, and sediment accumulation.

s Remove accumulated trash and debris in the basin at the start and end of the wet season.
= Inspect for standing water at the end of the wet season.

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

& Remove accumulated sediment and regrade when the accumulated sediment volume
exceeds 10% of the basin.

s If erosion is occurring within the basin, revegetate immediately and stabilize with an erosion
control muleh or mat until vegetation cover is established.

& To avoid reversing soil development, scarification or other disturbance should only be
performed when there are actual signs of clogging, rather than on a routine basis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled by a very light tractor.

{ost

Infiltration basins are relatively cost-effective practices because Jittle infrastructure is needed
when constructing them. One study estimated the total construction cost at about $2 per ft
(adjusted for inflation) of storage for a 0.25-acre basin (SWRPC, 1991). As with other BMPs,
these published cost estimates may deviate greatly from what might be incurred at a specific
site. For instance, Caltrans spent about $18/ft5 for the two infiltration basins constructed in
southern California, each of which had a water quality volume of about 0.34 ac.-ft. Much of the _
higher cost can be atiributed to changes in the storm drain system necessary to route the rmoff
to the basin locations.

Infiltration basins typically consume about 2 to 3% of the site draining to them, which is
relatively small. Additional space may be required for buffer, landscaping, access road, and
fencing. Maintenance costs are estimated at 5 to 10% of construction costs.

One cost concern associated with infiltration practices is the maintenance burden and longevity.
If improperly maintained, infiltration basins have a high failure rate. Thus, it may be necessary
to replace the basin with a different technology after a relatively short period of time.

Janueary 2003 California Stormwater BMP Handbook S5of8
Mew Development and Redeveiopment
www.cabmphandbooks, com



TC-11 Infiltration Basin
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TC-11 Infiltration Basin
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Street Sweeping and Vacuuming SE-7

Objectives

EC  Erosion Conirol
SE  Sediment Confrol [xi
TR Tracking Conirol 7]

WE  Wind Erasion Control

NS Non-Stormwater
Management Control

WM Waste Management end
Maleriads Pollution Control

Legend:

& Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

Street sweeping and vacuuming includes use of self-propelled Nulrients
and walk-behind equipment to remove sediment from streets

Sediment

and roadways, and to clean paved surfaces in preparation for g:;l
final paving. Sweeping and vactuming prevents sediment from :
the project site from entering storm drains or receiving waters. Bacleria
Oil and Grease %]
Suitable Applications Organics

Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Potential Alternatives

Limitations

Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may needto be
scraped loose).

Implementation

s Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

» Inspect potential sediment tracking locations daily.

w Visible sediment tracking should be swept or vacuumed on a
daily basis.
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SE-7 Street Sweeping and Vacuuming

a Do notuse kick brooms or sweeper attachments. These tend to spread the dirt rather than
remove it.

= Ifnot mixed with debris or trash, consider ineorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58 /hour (3 yde hopper) to $88 /hour (9 yds hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent

dumping.

Inspection and Maintenance

s 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.

m  When actively in use, points of ingress and egress must be inspected daily.

= When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

»  Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

s  Adjust brooms frequently; maximize efficiency of sweeping operations.
= After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

Referenceas

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

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
{Caltrans), April 1, 2002 ~ March 31, 2003,
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- OPERATION AND MAINTENANCE PROGRAM FOR
TREATMENT BMP
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OPERATION AND MAINTENANCE OF POST-CONSTRUCTION BMP

The proposed biofilter and infiltration basin BMPs for TPM 21023 fall into the First
Category for maintenance. The property owner will be responsible for maintaining the
infiltration basin, vegetated and earthen swales on Parcel 1. Infiltration basins and
vegetated and earthen swale maintenance can be implemented as part of ongoing
homeowner maintenance and require no funding.

FIRST CATEGORY:
The County should have only minimal concern for ongoing maintenance. The proposed
BMPs inherently "take care of themselves", or property owners can naturally be expected

to do so as an incident of taking care of their property.
Typical BMPs:

® Biofilters (Grass swale, Grass strip, vegetated buffer)
e [nfiltration BMP (basin, trench)

Mechanisms to Assure Maintenance:

L. Stormwater Ordinance Requirement: The WPO requires this ongoing maintenance. In the event
that the mechanisms below prove ineffective, or in addition to enforcing those mechanisms, civil
action, criminal action or administrative citation could also be pursued for violations of the
ordinance.

Chapter 5: Maintenance Requirements for Treatment BMPs

5-18-87 62

2. Public Nuisance Abatement: Under the WPO failure to maintain a BMP would constitute a
public nuisance, which may be abated under the Uniform Public Nuisance Abatement Procedure.
This provides an enforcement mechanism additional to the above, and would allow costs of
maintenance to be billed to the owner, a lien placed on the property, and the tax collection
process to be used.

3. Notice to Purchasers. Section 67.819(¢) of the WPO requires developers to provide clear
written notification to persons acquiring land upon which a BMP is located, or others assuming a
BMP maintenance obligation, of the maintenance duty.

4. Conditions in Ongoing Land Use Permits: For those applications (listed in SO Section 67.804)
upon whose approval ongoing conditions may be imposed, a condition will be added which
requires the owner of the land upon which the stormwater facility is located to maintain that
facility in accordance with the requirements specified in the SMP. Failure to perform
maintenance may then be addressed as a violation of the permit, under the ordmance governing
that permit process.

5. Subdivision Public Report: Tentative Map and Tentative Parcel Map approvais will be
conditioned to require that, prior to approval of a Final or Parcel Map, the subdivider shall
provide evidence to the Director of Public Works, that the subdivider has requested the California
Department of Real Estate to include in the public report to be issued for the sales of lots within
the subdiviston, a notification regarding the maintenance requirement. (The requirement for this
condition would not be applicable to subdivisions which are exempt from regulation under the
Subdivided Lands Act, or for which no public report will be issued.)

Funding:
None Required.



Chapter 5: Maintenance Requirements for Treatment BMPs

Table 5.1 Determinations of Appropriate Maintenance Mechanism(s)

Increased risk, complexity, cost or other maintenance factors

{Private Responsibility)

{Public Responsibility)

First Category

Second Category

Third Category

Fourth Category

Importance of
Maintenance

Minimal concern;
inherent in BMP or
property stewardship

Need to make sure
private owners
maintain, and provide
County ability to siep
in & perform
maintenance

Warrants Flood Control
Dist. (FCD) assuming
responsibility, with
funding related to
project

Broader public
responsibility for
maintenance and
funding {beyond
project)

Typical BMPs

Biofilter {Grass
swale, grass strip,
vegetated buffer);

Infiltration
basinfirench

[First cat. plus:j

Minor wetland swale;
Small detention basin;
Single storm drain
insert / Qil-water
separator / Catch
basin insert & screen

{Second cat. plus:]
Wetland swale or
bioretention; Detention
basin (extended/dry};
Wet ponds & wetlands;
Muitiple storem drain
inserts; Filtration
Systems

[Third cat. plus:]
Retrofit public
storm drain inserts,
etc.

Master plan facility
that serves area
larger than project

Mechanisms

1. Stormwater Ordinance’ requirement
{section 67.819(a)&(b)], with code

enforcement

2. Nuisance abatement with costs charged
back to property owner
3. Condition in ongoing permit such as a
Major Use Permit (if project has MUP)
4. Notice to new purchasers [67.819(e)]
5. Subdivision public report “white papers” to
include notice of maintenance responsibility

6. Recorded easement
agreement
w/covenant binding
on SUCCessors

1. Dedication to FCD.

2. Formation of benefit
area

3. FCD maintenance
documentation

1. Dedication to
FCD or County.

2. FCD/ County
maintenance
documeniation

Funding
| Source(s)

None necessary

Security {Cash deposit,
Letter of Credit, or
other acceptable to
County) for interim
period. Agreement for
security to contain
provisions for release
or refund, if not used.

Start-up interim;
Developer fee covering
24 months of costs
Permanent:

FCD Assessment

per FCD Act Sec 105-
17.5

Varies: gas tax for
BMP in road ROW,
Transnet for CIP
projects, Special
funding or General
funding for others,

2.3

County Review of Maintenance Plan

County staff reviews the SMP as part of the overall project application and for
compliance with the WPQO and SSM. These reviews include the departments of
Public Works for engineering and cost estimates and Planning & Land Use for
environmental concerns. Information from the SMP shall be used in formulating
CEQA responses and findings, findings of project code compliance, and in

® County of San Diego Watershed Protection, Stormwater Manzagement, and Discharge Control Ordinance
(8.D.Co.Code Sec. 67.801 et seq.)

5-18-07

66

BC Draft 4-26-02




Chapter 5: Maintenance Requirements for Treatment BMPs

proposing conditions for the project. The County has the final authority for
deciding what is required in the SMP and when a proposed SMP is adequate.

Staff reviewing the maintenance proposals will pay careful attention to the BMPs

proposed, to:

(a)  Select the appropriate BMPs in view of ongoing maintenance costs; and

(b)  Determine whether it is appropriate for the BMPs to remain in private
ownership and responsibility, or to be taken over by the County (or Flood
Control District).

5-18-07 67



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.,

Richard E. Berg
REGISTERED CIVIL, ENGI,

e

Mo, 41,782

IYEN :‘?; ﬂ’;

L

The combination of proposed construction and post-construction BMPs included in this
storm water management plan will reduce, to the maximum extent practicable, the

_ expected pollutants and will not adversely impact the beneficial uses or water quality of
p the receiving waters.
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Silt Fence

Standard Symbol

BMP Objectives
O Soit Stabilization
® Sediment Conirol
O Tracking Control
O Wind Erosion Control
O Non-Storm Water Management
o Materials and Waste Management

Definition and
Purpose

A silt fence is a temporary linear sediment barrier of permeable fabric designed to
intercept and slow the flow of sediment-laden sheet flow runoff. Silt fences aliow
sediment to settle from runoff before water leaves the construction site,

Appropriate  Siit fences are placed:

Applications & Below the toe of exposed and erodible slopes.
® Down-slope of exposed soit areas,
®  Around temporary stockpiles.
E Along streams and channels.
#  Along the perimeter of a project.

Limitations = Not effective unless trenched and keyed in.
B Not intended for use as mid-slope protection on slopes greater than 1:4 (V:H).
® Must be maintained.
®  Must be removed and disposed of.
# Don’t use below slopes subject to creep, slumping, or landslides.
& Don’tuse in streams, channels, drain inlets, or anywhere flow is concentrated.
@ Don’t use silt fences to divert flow.
: gii’t\ftrr‘it;attigws\?l:“:tg;s{u;giag?mdgcn)(tﬂ;’sractices Nanual Silt Fegggtgg-f
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Standards and Design and Layout

Specifications

® The maximum length of slope draining to any point along the silt fence shall
be 61 m {200 fi) or less,

® Slope of area draining to silt fence shall be less than 1:1 (V:H).

Limit to locations suitable for temporary ponding or deposition of sediment.

Fabric life span generally limited to between five and eight months. Longer
pertods may require fabric replacement.

w  Silt fences shall not be used in concentrated flow areas.

Lay out in accordance with Pages 5 and 6 of this BMP.

@ For slopes steeper than 1:2 (V:H) and that contain a high number of rocks or
large dirt clods that tend to dislodge, it may be necessary to install additional
protection immediately adjacent to the bottom of the slope, prior to instailing
silt fence. Additional protection may be a chain iink fence or a cable fence,

w For slopes adjacent to water bodies or Environmentally Sensitive Areas
(ESAs), additional temporary soil stabifization BMPs shall be used.

Materials

Silt fence fabric shall be woven polypropylene with a minimum width of
900 mm (36 inches) and a minimum tensile strength of 0.45-kN. The fabric
shall conform to the requirements in ASTM designation D4632 and shall
have an integral reinforcement tayer. The reinforcement layer shalt be a
polypropylene, or equivalent, net provided by the manufacturer. The
permittivity of the fabric shall be between 0.1 sec™ and 0.15 sec in
conformance with the requirements in ASTM designation D449 1. Contractor
must submit certificate of compliance in accordance with Standard
Specifications Section 6-1.07.

Wood stakes shall be commercial quality lumber of the size and shape shown
on the plans. Each stake shali be free from decay, splits or cracks longer than
the thickness of the stake or other defects that would weaken the stakes and
cause the stakes to be structurally unsuitable.

Bar reinforcement may be used, and its size shall be equal to a number four

(4) or greater. End protection shall be provided for any exposed bar
reinforcement.

Staples used to fasten the fence fabric to the stakes shall be not less than
45 mm (1.75 inches) long and shall be fabricated from 1.57 mm (0.06 inch) or
heavier wire. The wire used to fasten the tops of the stakes together when

March 1, 2003
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Mainienance and

inspection

joining two sections of fence shall be 3.05 mm (0.12 inch) or heavier wire.
Galvanizing of the fastening wire is not required.

Instaliation

@ Generally, silt fences shall be used in conjunction with soil stabilization
source controls up slope to provide effective erosion and sediment control.

®  Bottom of the silt fence shall be keyed-in a minimum of 150 mm {12 inches).

@ Trenches shall not be excavated wider and deeper than necessary for proper
installation of the temporary linear sediment barriers.

# Excavation of the trenches shall be performed immediately before instaliation
of the temporary linear sediment barriers,

# Construct silt fences with a set-back of at least Im (3 ft) from the toe of a
slope. Where a silt fence is determined to be not practical due to specific site
conditions, the silt fence may be constructed at the toe of the stope, but shall
be constructed as far from the toe of the slope as practical.

@ Construct the length of each reach so that the change in base elevation along
the reach does not exceed 1/3 the height of the barrier: in no case shall the
reach exceed 150 meters (490 ft).

@ Cross barriers shall be a minimum of 1/3 and a maximum of 1/2 the height of
the linear barrier.

# [nstall in accordance with Pages 5 and 6 of this BMP.

Repair undercut silt fences.
@ Repair or replace split, torn, siumping, or weathered fabric.

# Inspect silt fence when rain is forecast. Perform necessary maintenance, or
maintenance required by the Resident Engineer (RE).

2 Inspect silt fence following rainfall events. Perform maintenance as
necessary, or as required by the RE.

®  Maintain silt fences to provide an adequate sediment holding capacity.
Sediment shall be removed when the sediment accumulation reaches one-
third (1/3} of the barrier height. Removed sediment shall be incorporated in
the project at locations designated by the RE or disposed of outside the
right-of-way in conformance with the Standard Specifications.

@ Silt fences that are damaged and become unsuitable for the intended purpose,
as determined by the RE, shall be removed from the site of work, disposed of
outside the highway right-of-way in conformance with the Standard
Specifications, and reptaced with new silt fence barriers.

Lobmns

Caltrans Storm Water Quality Handbooks Section 4
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Silt Fence

& Holes, depressions or other ground disturbance caused by the removal of the

temporary silt fences shall be backfitled and repaired in conformance with the
Standard Specifications.

®  Remove silt fence when no longer needed or as required by the RE. Fill and

compact post holes and anchorage trench, remove sediment accumulation,
and grade fence alignment to blend with adjacent ground.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Silt Fence $C-1
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Fiber Rolls

Definition and

/

e

/,I"'

Standard Symbol

BMP Objectives
® Soil Stabilization
#® Sediment Controt
© Tracking Control
O Wind Erosion Control
o Non-Storm Water Management
0 Materials and Waste Management

A-fiber roli consists of wood excelsior, rice or wheat straw, or coconut fibers that

Purpose s rolled or bound into a tight tubular roll and placed on the toe and face of slopes
to intercept runoff, reduce its flow velocity, release the runoff as sheet flow and
provide removal of sediment from the runoff. Fiber rolls may also be used for
inlet protection and as check dams under certain situations.

Appropriate  w  This BMP may be implemented on a project-by-project basis with other
Applications BMPs when determined necessary and feasible by the RE.
® Along the toe, top, tace, and at grade breaks of exposed and erodible slopes to
shorten slope length and spread runoff as sheet flow.
® Below the toe of exposed and eredible skopes.
® Tiber rolis may be used as check dams in uniined ditches if approved by the
Resident Engineer (RE) or the District Construction Storm Water Coordinator
(refer to SC-4 “Check Dams™).
® Fiber rolls may be used for drain inlet protection if approved by the RE or the
District Construction Storm Water Coordinator (refer to 5C-10 “Storm Drain
Iniet Protection™).
B Down-slope of exposed soil areas.
#  Around temporary stockpiles.
#® Along the perimeter of a project.
: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Fiber Rolls 5C-5
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Limitations =

Runoff and erosion may occur if fiber roll is not adequately trenched in.
Fiber rolls at the toe of slopes greater than 1:5 may require the use of 500 mm
{207 diameter) or installations achieving the same protection (i.e., stacked

smaller diameter fiber rolls, efc.).

Fiber rolls may be used for drainage inlet protection if they can be properly
anchored.

Difficult to move once saturated.

Fiber rolls could be transported by high flows if not properly staked and
trenched in.

Fiber rolls have limited sediment capiure zone.

Do not use fiber rolls on slopes subject to creep, slumping, or landslide.

Standards and  Fiber Roll Materials

Specifications
]

Fiber rolis shall be either;

{1) Prefabricated rolls.

{2) Roled tubes of erosion controf blanket.

Assembly of Field Rolled Fiber Roll

Roll length of erosion control blanket into a tube of minimum 200 mm (8 in)
diameter,

® Bind roll at each end and every 1.2 m {4 ft) along fength of roll with jute-type
twine.
instaliation
m  Slope inclination of 1:4 or flatter: fiber rolls shall be placed on slopes 6.0 m
apart.
B Slope inclination of 1:4 to 1:2: fiber rolls shall be placed on slopes 4.5 m
apart,
& Slope inclination 1:2 or greater: fiber rolls shail be placed on slopes 3.0 m
apart.
Stake fiber rotis inte a 50 to 100 mm (2 to 4 in) trench.
Caltrans Storm Water Quality Handbooks Section 4
y Construction Site Best Management Practices Manual Fiber Rolls 8C-5
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@ Drive stakes at the end of each fiber roll and spaced 600 mm (2 ft) apart if
Type 2 installation is used (refer to Page 4). Otherwise, space stakes 1.2 m
(4 1%} maximum on center if installed as shown on Pages 5 and 6.

Use wood stakes with a nominal classification of 19 by 19 mm (3/4 by 3/4
in), and minimum length of 600 mm (24 in).

& [f more than one fiber roll is ptaced in a row, the rolls shall be overlapped; not
abuited.

Removal

@ Fiber rolls are typically left in place.

@ If fiber rolls are removed, collect and dispose of sediment accumulation, and
fill and compact holes, trenches, depressions or any other ground disturbance
to blend with adjacent ground.

Maintenance and & Repair or replace split, torn, unraveling, or slumping fiber rolis.
Inspection
@ Inspect fiber rolls when rain is forecast. Perform maintenance as needed or as
required by the RE.

Inspect fiber rolls following rainfall events and a least daily during prolonged
rainfall. Perform maintenance as needed or as required by the RE.

m Maintain fiber rolls to provide an adequate sediment holding capacity.
Sediment shall be removed when the sediment accumulation reaches three
quarters {3/4) of the barrier height. Removed sediment shalt be incorporated
in the project at locations designated by the RE or disposed of outside the
highway right-of-way in conformance with the Standard Specifications,

, Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Fiber Rolls 5CG-5
Gdeasy  March 1, 2003 30of6
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Note:
instolt fiber roll
along o tevel confour.

a
S
€ (R
fe
N#/ 'ff;é;'
e SR K
e
P
o
N
e Y
(A=l

Vertical spacing
along face of the
slope varies

between 3mand 6 m

Instalf a fiber roll near
siope where it transitions
intc a steeper slopse

TYPICAL FIBER ROLL INSTALLATION
M.T.S

- Fiber roll
200 mm min

50 to 100 mm

200 mem min,
T i8%mm
wood stokes
max 1.2 m

spacing

ENTRENCHMENT DETAIL

NS,
Caitrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Fiber Rolls 8C-8
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Rope Tie

Fiber rol
200 mm min

Slope
- -VOrieg
£S5

50 te 100 mm

300 mm min. ‘ F 19 mm x

/—wmm

; wood stakes
max 1.2 m
spacing {typ.)

OPTIONAL ENTRENCHMENT DETAIL
N.T.5.

e

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual
P March 1, 2003
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Standard Symbol

BMP Objectives
© Soil Stabilization
& Sediment Controt
O Tracking Control
o Wind Erosion Control
< Non-Storm Water Management
o Materiais and Waste Management

Definition and Devices used at storm drain inlets that are subject to runoff from construction
Purpose activities to detain and/or to filter sediment-laden runoft to allow sediment to
settle and/or to filter sediment prior to discharge into storm drainage systers or

watercourses.
Appropriate = Where ponding will not encroach into highway traffic.
Applications g Where sediment laden surface runoff may enter an inlet.
B Where disturbed drainage areas have not yvet been permanently stabilized.
@ Where the drainage area is 0.4 ha (1 ac) or less.
® Appropriate during wet and snow-melt seasons.
Limitations Requires an adequate area for water to pond without encroaching upon

traveled way and should not present itself to be an obstacie to oncoming
traffic.

May require other methods of temporary protection to prevent sediment-laden
storm water and non-storm water discharges from entering the storm drain
sysiem.

®  Sediment removal may be difficult in high flow conditions or if runoff is
heavily sediment laden. If high flow conditions are expected, use other on-
site sediment trapping techniques (e.g. check dams) in conjunction with inlet
protection.

B Prequent maintenance is required.

For drainage areas larger than 0.4 ha (1 ac), runoff shall be routed to a
sediment trapping device designed for larger flows. See BMPs 8C-2,
“Sediment/Desifting Basin,” and 8C-3 “Sediment Trap.”

Caltrans Storm Water Quality Handbooks Secfion 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
fbmre  March 1, 2003 1of7




rotectio

Standards and
Specifications

Maintenance and
Inspection

Filter fabric fence inlet protection is appropriate in open areas that are subject
to sheet flow and for flows not exceeding 0.014 m3/s (0.5 cfs).

Gravel bag barriers for inlet protection are applicable when sheet flows or
concentrated flows exceed 0.014 m3/s (0.5 ¢fs), and it is necessary to allow
for overtopping to prevent fleoding.

Fiber rolls and foam barriers are not appropriate for locations where they
cannet be properly anchered to the surface.

Excavated drop inlet sediment traps are appropriate where relatively heavy
flows are expected and overflow capability is needed.

Identify existing and/or planned storm drain iniets that have the potential to
receive sediment-laden surface runoff. Determine if storm drain infet protection
is needed, and which method to use.

Methods and Installation

B2

DI Brotection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1)
protection is iliustrated on Page 5. Similar to constructing a silt fence. See
BMP SC-1, “Silt Fence.” Do not place filter fabric underneath the inlet grate
since the collected sediment may fall into the drain inlet when the fabric is
removed or replaced.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated
drop inlet sediment trap (Type 2) is illustrated in Page 6. Similar to
constructing a temporary silt fence, See BMP 5C-1, “5ilt Fence.” Size
excavated trap o provide a minimum storage capacity caleulated at the rate of
136 m3/ha (67 yd3/ac) of drainage area.

DI Protection Type 3 — Gravel bag - The gravel bag barrier (Type 3) is
ilustrated in Page 7. Flow from a severe storm shall not overtop the curb. In
areas of high clay and silts, use filter fabric and grave} as additional filter
media, Construct gravel bags in accordance with BMP SC-6, “Gravel Bag
Berm.” Grave! bags shall be used due to their high permeability.

DI Protection Type 4 — Foam Barriers and Fiber Rolis — Foam barrier or
fiber roll (Type 4} is placed around the inlet and keyed and anchored to the
surface. Foam barriers and fiber rolls are intended for use as inlet protection
where the area around the inlet is unpaved and the foam barrier or fiber roll
can be secured to the surface. RE or Construction Storm Water Coordinator
approval is required.

General

B

Inspect all inlet protection devices before and after every rainfall event, and
weekly during the rest of the rainy season. During extended rainfall events,
inspect inlet protection devices at least once every 24 hours.

March 1, 2003
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Storm Drain Inlet Protection SC-10

® Inspect the storm drain inict after severe storms in the rainy season to check
for bypassed material.

®  Remove all inlet profection devices within thirty days after the site is
stabilized, or when the inlet protection is no longer needed.

— Bring the disturbed area to final grade and smooth and compact it.
Appropriately stabilize all bare areas around the inlet,

~  Clean and re-grade area around the inlet and clean the inside of the storm
drain inlet as it must be free of sediment and debris at the time of final
inspection. :

Requirementis by Method
@ Type l- Filter Fabric Fence

— This method shall be used for drain inlets requiring protection in arcas
where finished grade is established and erosion control seeding has been
applied or is pending.

—~  Make sure the stakes are securely driven in the ground and are
structurally sound (i.e., not bent, cracked, or splintered, and are
reasonably perpendicular to the ground). Replace damaged stakes.

— Replace or clean the fabric when the fabric becomes clogged with
sediment. Make sure the fabric does not have any holes or tears. Repair
or replace fabric as needed or as directed by the RE.

— At a minimum, remove fhe sediment behind the fabric fence when
accumulation reaches one-third the height of the fence or barrier height.
Removed sediment shall be incorporated in the project at locations
designated by the RE or disposed of outside the highway right-of-way in
conformance with the Standard Specifications Section 7-1.13.

w  Type 2 Excavated Drop Inlet Sediment Trap
~  This method may be used for drain inlets requiring protection in areas
that have been cleared and grubbed, and where exposed soil areas are

subject to grading,

— Remove sediment trom basin when the volume of the basin has been
reduced by one-half.

€ Type3 - Gravel Bag Barrier

— This method may be used for drain inlets surrounded by AC or paved
surfaces,

— Inspect bags for holes, gashes, and snags.

Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain iniet Protection 8G-10
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Storm Drain Inlet Protection

—  Check gravel bags for proper arrangement and dispiacement. Remove the
sediment behind the barrier when it reaches one-third the height of the
barrier. Removed sediment shall be incorporated in the project at
locations designated by the RE or disposed of outside the highway right-
of-way in conformance with the Standard Specifications Section 7-1.13.

8 Tvpe 4 Foam Barriers and Fiber Rolls

~  This method may be used for drain inlets requiring protection in areas
that have been cleared and grubbed, and where exposed soil areas subject
to grading. RE or Construction Storm Coordinator approval is required.

—  Check foam barrier or fiber rolf for proper arrangement and displacement.
Remove the sediment behind the barrier when it reaches one-third the
height of the barrier. Removed sediment shall be incorporated in the
project at {ocations designated by the RE or disposed of outside the
highway right-of-way in conformance with the Standard Specifications.

c Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10

[l March 1, 2003 40f7



Storm Drain Iniet Protection

SHt Fence per 5C-01
Geotextile Blanket
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NOTES:
1. For use in orecs where grading has been completed and final soil siabilization
and seeding are pending.

2. Mot applicable in paved oregs.
5. Mot applicabie with concentrated flows.
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Storm Drain Inlet Protection SC-10

Stabilize arec and
grade uniformiy
around perimeter

Geolextile

3
L‘“‘SEH ferce Par SC-01
x
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b 200 mm Min
____600 rmm Max

Nole:
Remove sediment
before reaching
one—third full

Section A—A

flow

—Rock fiter(use if R
Concentrated — Rock fitter{use if fiow
is concentrated)

_—Fdge of
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| ——Drain inlet
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i Sheet flow

|
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DI PROTECTION TYPE 2
NOT 10 SCALL

Notes

1. For use in cleared and grubbed ond in groded areas.

2. Shape bosin so that lengest inflow area foces tongest length of trop.

3. For concentroted flows, shapes basin in 2:1 ratio with fength oriented
towards direction of flow.
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Storm Drain Inlet Protection SC-10

Pavement

Spillway, 1—bag high Grovel Bags
Z-—-bags high

TYPICAL PROTECTION FOR INLET WITH OPPOSING FLOW DIRECTIONS

Edge of Paverment
/ [mlet_(

/W—— Flow

Spillway, T—bag high

\_,.vaei Bogs

Z--bags high

TYPICAL PROTECTION FOR INLET WITH SINGLE FLOW DIRECTION

NOTES:

Intended for short—term use.

lise to inhibit non—storm watar flow,

Alliow for proper maintenance and cleanup.

Bags must be removed ofter adjacent operction is completed

Not applicable in orecs with high silts and cloys without filter fabric.

G

:ﬁ Caltrans Storm Water Quality Handbooks
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Stockpile Management

Standard Symbol

BMP Objectives
® Soil Stabilization
® Sediment Control
O Tracking Control
© Wind Erosion Control
a Non-Storm Water Management
# Materials and Waste Management

Definition and Stockpile management procedures and practices are designed to reduce or
Purpose eliminate air and storm water poliution from stockpiles of soil, and paving
materials such as portiand cement concrete (PCC) rubble, asphalt concrete (AC),
asphalt concrete rubble, aggregate base, aggregate subbase or pre-mixed
aggregate, asphalt binder (so called “cold mix™ asphalt} and pressure treated
wood.

Appropriate  Implemented in all projects that stockpile soil and other materials,
Applications

Limitations None identified

Standards and ® Protection of stockpiles is a year-round requirement.

Specifications _ .
@ Locate stockpiles a minimum of 15 m (50 ft)away from concentrated flows of
storm water, drainage courses, and inlets.
# Implement wind erosion contrel practices as appropriate on all stockpiled
material. For specific information see BMP WE-1, “Wind Erosion Control.”
& Stockpiles of contaminated soil shali be managed in accordance with BMP
WM-7, “Contaminated Soil Management.”
: w Bagged materials should be placed on pallets and under cover.
Protection of Non-Active Stockpiles
Non-active siockpiles of the identified materials shall be protected further as
follows:
: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Stockpile Management Wii-3
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8 Seif steckpiles:

— During the rainy seasons, soil stockpiles shall be covered or protected
with soil stabilization measures and a temporary perimeter sediment
barrier at all times.

= During the non-rainy season, seil stockpiles shall be covered and
protected with a temporary perimeter sediment barrier prior to the onset
of precipitation.

' Stockpiles of portland cenment concrete rubble, asphalt concreie, asphalt
concrete rubble, aggregare base, or aggregate subbase:

—  During the rainy season, the stockpiles shall be covered or protected with
a temporary perimeter sediment barrier at atl times.

— During the non-rainy season, the stockpiles shall be covered or protected
with a temporary perimeter sediment barrier prior to the onset of
precipitation.

& Stockpiles of “cold mix”:

= During the rainy season, cold mix stockpiles shall be placed on and
covered with plastic or comparable material at all times,

— During the non-rainy season, cold mix stockpiles shail be placed on and
covered wiih plastic or comparable material prior to the onset of
precipitation.

B Stockpiles/Storage of pressure treated wood with copper, chrominsm, and
arsenic or ammonicdl, copper, zine, and arsenale;

—  During the rainy season, treated wood shall be covered with plastic or
comparable material at all times.

—  During the non-rainy season, treated wood shall be covered with plastic
or comparable material and shall be placed on pallets prior to the onset of
precipitation,

Protection of Aclive Stockpiles

Active stockpiles of the identitied materials shall be protected further as follows:

m  All stockpiles shall be covered, stabilized, or protected with a temporary
linear sediment barrier prior to the onset of precipitation.

#® Stockpiles of “cold mix” shall be placed on and covered with plastic or
comparable material prior to the onset of precipitation.

Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Stockpile Management Wl-3

March 1, 2003 203




Stockpile Management

Maintenance and w® Repair and/or replace perimeter controls and covers as needed, or as directed
Inspections by the RE, to keep them functioning properly. Sediment shall be removed
when sediment accumulation reaches one-third (1/3) of the barrier height.

c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual

i March 1, 2003

Section 8
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Solid Waste Management

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Controf
C Tracking Control
O Wind Erosion Control
& Non-Storm Water Management
® Materials and Waste Management

Definition and  Solid waste management procedures and practices are designed to minimize or
Purpose eliminate the discharge of pollutants to the drainage system or to watercourses as
a result of the creation, stockpiling, or removal of construction site wastes.

Approprigte  Solid waste management procedures and practices are implemented on all
Applications construction proiects that generate solid wastes.

Solid wastes include but are not limited to:

® Construction wastes including brick, mortar, timber, steel and metal scraps,
sawdust, pipe and electrical cuttings, non-hazardous equipment parts,
styrofoam and other materials used to transport and package construction
materials,

& Highway planting wastes, including vegetative material, plant containers, and
packaging matertals.

& Litter, including food containers, beverage cans, coffee cups, paper bags,
plastic wrappers, and smoking materials, including litter generated by the
public.

Limitations = Temporary stockpiling of certain construction wastes may not necessitaie
stringent drainage related contrels during the non-rainy season or in desert
areas with low rainfall.

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Solid Waste Management WM-5

Olbrans March 1, 2003 10f4



Solid Waste Management wmmsl

Standards and Education

Specifications

The Contractor’s Water Pollution Control Manager (WPCM) shall oversee
and enforce proper solid waste procedures and practices.

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

Educate employees and subcontractors on solid waste storage and disposal
procedutes.

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

Require that employees and subcontractors follow solid waste handling and
storage procedures, '

Prohibit littering by employees, subcontractors, and visitors,

Wherever possible, minimize production of solid waste materials.

Coilection, Storage, and Disposal

® Dumpsters of sufficient size and number shall be provided to contain the solid
waste generated by the project and properly serviced,

# Littering on the project site shall be prohibited.

® To prevent clogging of the storm drainage system litter and debris removal
{rom drainage grates, trash racks, and ditch ines shali be a priority.

#® Trash receptacles shall be provided in the Contractor’s yard, field trailer
areas, and at locations where workers congregate for lunch and break periods.

®# Construction debris and litter from work areas within the construction limits
of the project site shall be collected and placed in watertight dumpsters at
least weekly regardless of whether the litter was generated by the Contractor,
the public, or others. Collected litter and debris shall not be placed in or next
to drain inlets, storm water drainage systems or watercourses.

® Full dumpsters shall be removed from the project site and the contents shall
be disposed of cutside the highway right-of-way in conformance with the
provisions in the Standard Specifications Section 7-1.13.

® Litter stored in collection areas and containers shall be handied and disposed
of by trash hauling contractors.

® Construction debris and waste shali be removed from the site every two
weelss or as directed by the RE.

: Caltrans Storm Water Quality Handbooks Section §
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Solid Waste Management WM-5

® Construction material visible to the public shall be stored or stacked in an
orderly manner to the satisfaction of the RE.

# Storm water run-on shall be prevented from contacting stored solid waste
through the use of berms, dikes, or other temporary diversion structures or
through the use of measures (o elevate waste from site surfaces.

B Solid waste storage areas shall be located at least 15 m (50 ft) from drainage
facilities and watercourses and shali not be located in areas prone to flooding
or ponding.

# Except during fair weather, construction and highway planting waste not
stored in watertight dumpsters shall be securely covered from wind and rain
by covering the waste with tarps or plastic sheeting or protected in
conformance with the applicable Disturbed Soil Area protection section.

#  Dumpster washout on the project site is not allowed,

= Notify trash hauling contractors that only watertight dumpsters are acceptable
for use on-site.

# Plan for additional containers during the demolition phase of construction.
® Plan for more frequent pickup during the demolition phase of construction.
m Construction waste shall be stored in & designated area approved by the RE.

# Segregate potentially hazardous waste from non-hazardous construction site
waste.

= Keep the site clean of litter debris.
w Make sure that toxic liquid wastes (e.g., used oils, solvents, and paints) and
chemicals (e.g., acids, pesticides, additives, curing compounds) are not

disposed of in dumpsters designated for construction debris.

# Dispose of non-hazardous waste in accordance with Standard Specification
7-1.13, Disposal of Material Outside the Highway Right of Way.

# For disposal of bazardous waste, see BMP WM-6, “Hazardous Waste
Management.” Have hazardous waste hauled to an appropriate disposal
and/or recycling facility,

m  Salvage or recycle useful vegetation debris, packaging and/or surplus building
materials when practical. For example, trees and shrubs from land clearing
can be converted into wood chips, then used as mulch on graded areas. Wood
pallets, cardboard boxes, and construetion scraps can also be recycled.

c Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Solid Waste Management WM-5
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Maintenance and = The WPCM shall monitor onsite solid waste storage and disposal procedures.
Inspection S '
& Police site for litter and debris.
Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Solid Waste Management ¥Whi-&

March 1, 2063 4of4



Standard Symbol

BMP Objectives
® Soil Stabilization
O Sediment Control
@ Tracking Control
& Wind Erosion Control
© Non-Storm Water Management
o Materials and Waste Management

Definition and A stabilized construction access is defined by a point of entrance/exit (o a
Purpose construction site that is stabilized to reduce the tracking of mud and dirt onto
public roads by construction vehicles.

Use af construction sites:

Appropriate
Applications
—  Where dirt or mud can be tracked onto public roads.
— Adjacent to water bodies.
—  Where poor soils are encountered.

~  Where dust is a problem during dry weather conditions.

= This BMP may be implemented on a project-by-project basis in addition to
other BMPs when determined necessary and feasible by the Resident

Engineer (RE).
Limitations = Site conditions will dictate design and need.
Standards and = Limit the points of entrance/exit fo the construction site.

Specifications
@ Limitspeed of vehicies to control dust.

@ Properly grade each construction enirance/exit to prevent runoff from leaving
the construction site.

& Route runoff from stabilized entrances/exits through a sedimeni-trapping
device before discharge.

Design stabilized entrance/exit to support the heaviest vehicles and equipment
that will use it.

Caltrans Storm Water Quality Handbooks Section 6
Construction Site Best Management Practices Manual Stabilized Construction Entrance/Exit TC-1
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trance/

-4

w Select construction access stabilization (aggregate, asphaltic concrete,
concrete) based on longevity, required performance, and site conditions. The
use of asphalt concrete (AC) grindings for stabilized construction
access/roadway is not allowed,

Use of constructed/manufactured steef plates with ribs for entrance/exit
access is allowed with written approval from the RE.

[f aggregate is selected, place crushed aggregate over geotextile fabric to at
least 300 mm (12 in) depth, or place aggregate to a depth recommended by
the RE. Crushed aggregate greater than 75 mm (3 inches) and smaller than
150 mm (6 inches) shall be used.

Designate combination or single purpose entrances and exits 1o the
construction site.

w Implement BMP SC-7, “Street Sweeping and Vacuuming™ as needed and as
required. '

m Require all employees, subcontractors, and suppliers to utilize the stabilized
construction access.

@ Al exit Jocations intended to be used continsousty and for a period of time
shal} have stabilized construction entrance/exit BMPs (FC-1 “Stabilized
Construction Entrance/Exit” or TC-3 “Entrance/Cutlet Tire Wash™).
Maintenance and ®  Inspect routinely for damage and assess effeciiveness of the BMP. Remove
Inspection aggregate, separate and dispose of sediment if construction entrance/exit is
clogged with sediment or as directed by the RE.

@ Keep all termporary roadway ditches clear.

@ Inspect for damage and repair as needed.

Caltrans Storm Water Quality Handbooks Section &
Construction Site Best Management Practices Manual Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit
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Gravel Bag Berm SC-6

Standard Symbol

BMP Objectives
© Soil Stabilization
® Sediment Control
© Tracking Centrol
0 Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

| Definition and A gravel bag berm consists of a single row of gravel bags that are installed end to

Purpose end to form a barrier across a slope to intercept runoff, reduce its flow velocity,
release the runofl as sheet flow and provide some sediment removal. Gravel bags
can be used where flows are moderately concentrated, such as ditches, swales,
and storm drain inlets (see BMP SC-10, Storm Drain Inlet Protection} to divert
and/or detain flows.

N Appropriate ® BMP may be impiemented on a project-by-project basis with other BMPs
b Applications when determined necessary and feasible by the RE.

w Along streams and channels.

m Below the toe of exposed and erodible slopes.
Down slope of exposed soil areas.

# Around stockpiles.

® Across channels to serve as a barier for utility trenches or provide a
temporary channel crossing for construction equipment, o reduce stream
impacts,

@ Parallel to a roadway to keep sediment off paved areas,

® At the top of slopes to divert roadway runoff away {rom disturbed slopes.
®  Along the perimeter of a site.

#@ 1o divert or direct flow or create a temporary sediment basin.

ot ® During construction activities in stream beds when the contributing drainage

----- : Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Gravel Bag Berm SC-8
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Limitations

area is less than 2 ha (5 ac).

When extended construction period limits the use of either silt fences or straw
bale barriers.

Whean site conditions or construction sequencing require adjustments or
relocation of the barrier to meet changing field conditions and needs during
construction.

At grade breaks of exposed and erodible slopes to shorten slope length and
spread runoff as sheet flow,

Pegraded gravel bags may rupture when removed, spitling contents.
installation can be labor intensive.
Limited durability for long term projects.

When used to detain concentrated flows, maintenance requirements increase.

Standards and  Waterials

Specifications

Bag Material: Bags shall be woven polypropylene, polyethylene or
polyamide fabric, minimum unit weight 135 g/m2 (four ounces per square
yard), mullen burst strength exceeding 2,070 kPa (300 psi) in conformance
with the requirements in ASTM designation D3786, and ultraviclet stability
exceeding 70% in conformance with the requirements in ASTM designation
34355,

Bag Size: Each gravel-filled bag shall have a length of 450 mm (18 in), width
of 300 mm (12 in), thickness of 75 mm (3 in), and mass of approximaiely

15 kg (33 Ib). Bag dimensions are nominal, and may vary based on locally
available materials. Alternative bag sizes shall be submitted to the RE for
approval prior to deployment.

Fill Material: Gravel shall be between 10 mm and 20 mm (0.4 and 0.8 inch)
in diameter, and shall be clean and free from clay balls, organic matter, and
other deteterious materials. The opening of gravel-filled bags shall be
between 13 kg and 22 kg {28 and 48 1b) in mass. Fill material is subject to
approval by the RE.

Instaliation

B When used as a linear control for sediment removal;

— Install along a level contour,
— Turn ends of gravel bag row up slope to prevent flow around the ends.

—  Generally, gravel bag barriers shall be used in conjunction with temporary
soil stabilization controls up slope to provide effective erosion and sediment

o i March 1, 2003

Caitrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Gravet Bag Berm 8C-6

20f3



control.
& When used for concenirated flows:

—  Stack gravel bags to required height using a pyramid approach.

— Upper rows of gravel bags shall cverlap joints in lower rows.

g Construct gravel bag barriers with a set-back of at least im from the toe of a
slope. Where it is determined to be not practicable due to specific site
conditions, the gravel bag barrier may be constructed at the toe of the slope,
but shall be constructed as far from the toe of the siope as practicable.

B Requires Certificate of Compliance per Standard Specifications 6-1.07.

Maintenance and Inspect gravel bag berms before and after each rainfall event, and weekly
Inspection throughout the rainy season.

Reshape or replace gravel bags as needed, or as directed by the RE.

B Repair washouts or other damages as needed, or as directed by the RE,

Inspect gravel bag berms for sediment accumulations and remove sediments
when accumulation reaches one-third of the berin height. Removed sediment
shali be incorporated in the project at locations designated by the RE or
disposed of outside the highway right-of-way in conformance with the
Standard Specifications.

m Remove gravel bag berms when no longer needed. Remove sediment
accumulations and ciean, re-grade, and stabilize the area.

Caltrans Storm Water Quality Handbooks Seclion 4
Construction Site Best Management Practices Manual Gravet Bag Berm SC-6
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Standard Symbol

BMP Objectives
© Soil Stabilization
< Sediment Control
O Tracking Contral
O Wind Erosion Control
& Non-5Storm Water Management
& Materials and Waste Management

Definition and Procedures and practices for the proper handling and storage of materials in a
Purpose manner that minimizes or eliminates the discharge of these materials 1o the storm
drain system or to waiercourses.

Appropriate  These procedures are implemented at ail construction sites with delivery and
Applications storage of the following:

@ Hazardous chemicals such as:

—  Acids,

lire,

~  glues,

—~ adhesives,

—  paints,

— solvents, and

- curing compounds.

Soil stabilizers and binders.

a Fertilizers.

m Detergents.

® Plaster.

g Petroleumn products such as fuel, oil, and grease.
m Asphalt and concreie components,

Pesticides and herbicides.

Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manua! Material Delivery and Storage Wii-1
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Other materials that may be detrimental if released to the environment.
Limitations = Spacc limitation may preclude indoor storage.
g Storage sheds must meet building & fire code requirements.

Standards and  General

Specifications Train employees and subconiractors on the proper material delivery and

storage practices.
g Temporary storage area shall be located away from vehicular traffic.

@ Material Safety Data Sheets (MSDS) shall be supplied to the Resident
Fngineer (RE) for all materials stored.

Material Storage Areas and Fractices

B Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117,
or 302 shall be stored in approved containers and drums and shall be placed in
temporary containment facilities for storage.

& Throughout the rainy season, each temporary containment facility shall have
a permanent cover and side wind protection or be covered during non-
working days and prior to and during rain events.

A temporary confainment facitity shall provide for a spill containment volume
able to contain precipitation from a 24-hour, 25-year storm event, plus the
greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest container within its boundary, whichever is greater.

@ A temporary containment facility shall be impervious to the materials stored
therein for a minimum contact time of 72 hours.

A temporary containment facitity shatl be maintained tree ot accumulated
rainwater and spills. In the event of spills or leaks, accumuiated rainwater
and spills shall be collected and placed into drums. These liquids shall be
handled as a hazardous waste unless testing determines them to be non-
hazardous. All cotlected liquids or non-hazardous liquids shall be seni to an
approved disposal site.

a@ Sufficient separation shall be provided between stored containers to allow for
spill cleanup and emergency respouse access.

& Incompatible materials, such as chlorine and ammonia, shall not be stored in
the same temporary coniainment facility.

= Materials shall be stored in their original containers and the original product
tabels shall be maintained in place in a legible condition. Damaged or
otherwise illegible labels shall be replaced immediately.

Caltrans Storm Water Quality Handbooks Section 8
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B Bagged and boxed materials shall be stored on pallets and shall not be
allowed to accumulate on the ground. To provide prolection from wind and
rain, throughoust the rainy season, bagged and boxed materials shall be
covered during non-working days and prior to rain events.

Stockpites shall be protected in accordance with BMP WM-3, “Stockpile
Management.”

w  Minimize the material inventory stored on-site {(e.g., only a few days supply).

® Have proper storage instructions posted at all times in an open and
conspicuous location.

® Do not store hazardous chemicals, drums, or bagged materials directly on the
ground. Place these items on a paltlet and when possibie, under cover in
secondary containment.

B Keep hazardous chemicals well labeled and in their original containers.

® Keep ample supply of appropriate spill clean up material near storage areas.

@ Also see BMP WM-6, “Hazardous Waste Management”, for storing of
hazardous materials.

Material Delivery Practices

Keep an accurate, up-to-date inventory of material delivered and stored on-
site.

#  Employees trained in emergency spitl clean-up procedures shall be present
when dangerous materials or liquid chemicals are unloaded.

Spifl Clean-up
@ Contain and clean up any spill immediately.
If significant residual materials remain on the ground after construction is

complete, properly remove and dispose any hazardous materials or
contaminated soil.

B See BMP WM-4, “Spill Prevention and Control”, for spills of chemicals
and/or hazardous materials.

Caltrans Storm Water Quality Handbooks Section 8
7 Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
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Material Delivery and Storage WiVi-1
Maintenance and = Storage areas shall be kept clean, well organized, and equipped with ample
Inspection clean-up supplies as appropriate for the materials being stored.
® Perimeter controls, containment siructures, covers, and liners shall be repaired
or replaced as needed to maintain proper function.
= [nspect storage areas before and after rainfall events, and at least weekly
during other times. Collect and place into drums any spiits or accumulated
rainwater.
t Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Material Delivery and Storage WHM-1
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Spill Prevention and Control

Standard Symbol

BMP Objeclives
© Soil Stabilization
O Sediment Control
© Tracking Control
o Wind Erosion Confrol
# Non-Storm Water Management
@ Materials and Waste Management

Definition and These procedures and practices are implemented to prevent and control spills in a
Purpose manner that minimizes or prevents the discharge of spilled material to the
drainage system or watercourses.

Appropriate This best management practice (BMP) applies to all construction projects. Spill
Application control procedures are implemented anytime chemicals and/or hazardous
substances are stored. Substances may include, but are not limited to:

Soil stabilizers/binders.

Dust Palliatives.

Herbicides.

Growth inhibitors.
Fertilizers.
Deicing/anti-icing chemicals.
Fuels.

Lubricants.

Other petroleum distiitates.

To the extent that the work can be accomplished safely, spills of oil, petroleum
products, substances listed under 40 CFR parts 110, 117, and 302, and sanitary
and septic wastes shall be contained and cleaned up immediately.

c Caltrans Storm Water Quality Handbooks Section 8
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This BMP oaly applies to spills caused by the contractor.

Limitations =

® Procedures and practices presented in this BMP are general. Contractor shall

tdentify appropriate practices for the specific materials used or stored on-site.
Standards and ® To the extent that it doesn’t compromise clean up activities, spills shall be
Specifications covered and protected from storm water run-on during rainfall.

Spills shali not be buried or washed with water.

@ Used clean up materials, contaminated materials, and recovered spill material
that is no longer suitable for the intended purpose shalf be stored and disposed
of in conformance with the special provisions.

®  Water used for cleaning and decontamination shall not be aliowed to enter
storm drains or watercourses and shall be collected and disposed of in
accordance with BMP WM-10, “Liquid Waste Management,”

@ Water overflow or minor water spillage shall be contained and shall not be
allowed to discharge into drainage facilities or watercourses.

m  Proper storage, clean-up and spill reporting instruction for hazardous
materials stored or used on the project site shall be posted at afl times in an
open, conspicuous and accessible location.

= Waste storage areas shall be kept clean, well organized and equipped with
ample clean-up supplies as appropriate for the materials being stored.
Perimeter controls, containment structures, covers and liners shall be repaired
or replaced as needed to maintain proper function.

Education

m Educate empioyess and subcontractors on what a "significant spifl" is for each
material they use, and what is the appropriate response for "significant” and
"insigniticant” spills.

m Educate employees and subcontractors on potential dangers to humans and
the environment from spills and leaks.

@ Hold regular meetings to discuss and reinforce appropriate disposati
procedures (incorporate into regular safety meelings).

Establish a continuing education program to indoctrinate new employees.

& The Contractor’s Water Poltution Control Manager (WPCM) shall oversee
and enforce proper spill prevention and control measures.

Caitrans Storm Waler Quality Handbooks Section 8
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Cleanup and Storage Procedures
Minor Spills
—~  Minor spills typically involve smali quantities of oil, gasoline, paint, etc.,

which can be conirolled by the first responder at the discovery of the
spill.

—  Use absorbent materials on small spills rather than hosing down or
burying the spill.

~  Remove the absorbent materials promptly and dispose of properly.
— The practice commonty followed for a minor spill is:

~  Contain the spread of the spill.

—  Recover spilled materials.

— Clean the contaminated area and/or properly dispose of contaminated
materials.

® Semi-Significant Spills

—  Semi-significant spills still can be controlled by the first responder along
with the aid of other personne! such as laborers and the foreman, etc.
This responise may require the cessation of all other activities.

—  Clean up spilis immediately:

—  Notity the project foreman immediately. The foreman shall notify the
Resident Engineer (RE).

—  Contain spread of the spill.

~ 1f the spill occurs on paved or impermeable surfaces, clean up using
“dry" methods (absorbent materials, cat litter and/or rags). Contain
the spill by encircling with absorbent materials and do not let the spill
spread widely.

~  If the spill occurs in dirt areas, immediately contain the spill by
constructing an earthen dike. Dig up and properly dispose of
contaminated soil.

- If the spill oceurs during rain, cover spill with tarps or other material
to prevent contaminating runoff.

Gl March 1, 2003
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Spill Prevention and Control

Significant/Hazardous Spills

— For significant or hazardous spills that cannot be controlled by personnel
in the immediate vicinity, the following steps shall be taken:

—  Notify the RE immediately and follow up with a written report.

—  Notify the local emergency response by dialing 911. In addition to
911, the contractor will notify the proper county officials. it is the
contractor's responsibility to have all emergency phone numbers at
the construction site.

—  Notify the Governor's Office of Emergency Services Warning Center,
(805) 852-7550,

—  For spills of federal reportable quantities, in conformance with the
requirements in 40 CFR parts 110,119, and 302, the contractor shall
notify the National Response Center at (800) 424-8802.

~  Notification shall first be made by telephone and fotlowed up with a
written report.

—  The services of a spills contractor or a Haz-Mat team shall be
obtained immediately. Construction personnel shall not attempt to
clean up the spill until the appropriate and qualified staff have arrived
at the job site.

-~ Other agencies which may need to be consulted inctude, but are not
limited to, the Fire Department, the Public Works Department, the
Coast Guard, the Highway Patrol, the City/County Police
Department, Department of Toxic Substances, California Division of
- il and Gas, Cal/OSHA, RWQCB, ete.

Maintenance and = Verify weekly that spill control ¢lean up materials are located near material
Inspection storage, untoading, and use areas.

- ® Update spill prevention and control plans and stock appropriate clean-up
materials whenever changes oceur in the types of chemicals used or stored
onsite.

c Cattrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Spilt Prevention and Control Wia-4
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Concrete Waste Management

L —— - ,”‘v-
| CONCRETE | &
| WASHOUT
| e J
o
Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
O Wind Erosion Control

® Non-Storm Water Management
& Materials and Waste Management

Definition and

These ate procedures and practices that are designed to minimize or eliminate the

Purpose discharge of concrete waste materials to the storm drain systems or watercourses.
Appropriate ® Concrete waste management procedures and practices are implemented on
Applications construction projects where concrete is used as a construction material or
where concrete dust and debris result from demolition activities.

s Where slurries containing portland cement concrete (PCC) or asphalt concrete
(AC) are generated, such as from sawcutting, coring, grinding, grooving, and
hydro-concrete demolition.

@ Where concrete trucks and other concrete-coated equipment are washed on
site, when approved by the Resident Engineer (RE). See also NS-8, “Vehicle
and Equipment Cleaning."

® Where mortar-mixing stations exist.

Limitgtions = None identified.
Standards and  Education
Specifications _
b Educate emptoyees, subcontractors, and suppliers on the concrete waste
management techniques deseribed herein,
'The Contractor’s Water Potlution Control Manager (WPCM) shall oversee
and enforce concrete waste management procedures.

Concrete Slurry Wastes

g PCCand AC waste shall not be allowed to enter storm drains or watercourses.

: Calfrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Concrete Waste Management Wii-§
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Concrete Waste Management

# PCC and AC waste shall be collected and properly disposed of outside the
highway right-of-way in conformance with Standard Specifications Section
7-1.13 or piaced in a temporary concrete washout facility as shown in the
figures on Pages 5 and 6.

w Disposal of hardened PCC and AC waste shall be in conformance with
Standard Specifications Section 15-3.02.

® A sign shall be instalied adjacent to each temporary concrete washout facility
to inform concrete equipment operators to utilize the proper facilities as
shown on Page 6.

m A foreman and/or construction supervisor shall monitor onsite concrete
working tasks, such as saw cuiting, coring, grinding and grooving to ensure
proper methods are implemented,

® Do not allow saw-cut PCC slurry to enter storm drains or watercourses. See
also BMP NS-3, “Paving and Grinding Operations;” and BMP WM-10,
“Liquid Waste Management.” Residue from grinding operations shall be
picked up by means of a vacuum attachment to the grinding machine. Saw
cutting residue shall not be allowed to flow across the pavement, and shall not
be left on the surface of the pavement.

@ Vacuum shury residue and dispose in a temporary facility (as described in
Onsite Temporary Concrete Washout Facility, Conerete Transit Truck Washout
Procedures, below) and allow slurry to dry. Dispose of dry slurry residue in
accordance with BMP WM-5, “Solid Waste Management”, or, for on-site
disposal, in accordance with Standard Specification 15-3.02, Removal Methods.

# Collect and dispoese of residue from grooving and grinding operations in
accordance with Standard Specifications Section 42-1.02 and 42-2.02.

Onsite Temporary Concrete Washout Facility, Concrete Transit Truck
Washout Procedures

# Temporary concrete washout facilities shaltl be located a minimum of 5 m
{50 ft) from storm drain inlets, open drainage facilities, and watercourses,
unless determined infeasible by the RE. Each facility shali be located away
from construction traffic or access areas to prevent disturbance or tracking,

# A signshall be installed adjacent to each washout facility to inform concrete
equipment operators to utilize the proper facilities. The sign shall be installed
as shown on the plans and in conformance with the provisions in Standard
Specifications Section 56-2, Roadside Signs.

: Calirans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices anual Concrete Wasie Management W-8
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w Temporary concrete washout facilities shall be constructed above grade or
below grade at the option of the Contractor. Temporary concrete washout
facilities shall be constructed and maintained in sufficient quantity and size to
contain all liquid and concrete waste generated by washout operations.

@ Temporary washout facilities shali have a temporary pit or bermed areas of
sufficient volume to completely contain all tiquid and waste concrete
materials generated during washout procedures,

@ Perform washout of concrete mixer trucks in designated areas only.

@ Wash concrele only from mixer truck chutes into approved concrete washout
facility. Washout may be collected in an impermeabie bag for disposal.

# Pump excess concrete in concrete pump bin back into concrete mixer truck.

Conerete washout from concrete pumper bins can be washed into concrete
pumper trucks and discharged into designated washout area or properly
disposed offsite.

@ Once conerete wastes are washed into the designated area and allowed to
harden, the concrete shall be broken up, removed, and disposed of per BMP
WM-5, "Solid Waste Management", and in conformance with the provisions
in Standard Specifications Section 15-3.02, "Removal Methods.”

Temporary Concrete Washout Facility Type “Above Grade”

# Temporary concrete washout facility Type “Above Grade” shall be
constructed as shown on Page 5 or 6, with a recommended minimum length
and minimum width of 3 m (10 ft), but with sufficient quantity and volume to
contain all fiquid and concrete waste generated by washout operations. The
length and width of a facility may be increased, at the Contractor’s expense,
upon approval from the RE.

Straw bales, wood stakes, and sandbag materials shall conform to the
provisions in BMP 5C-9, "Straw Bale Barrier."

m Plastic lining materiaf shall be a minimum of 10-mil polyethylene sheeting
and shall be free of holes, tears or other defects that compromise the
impermeability of the material.

m Portable delineators shall conform to the provisions in Standard Specifications
Section 12-3.04, "Portable Delineators.”. The delineator bases shall be
cemented to the pavement in the same manner as provided for cementing
pavement markers to pavement in Standard Specifications Section 85-1.086,
"Placement." Portable delineators shall be applied only to a clean, dry surface.

{ittrany
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Temporary Concrete Washout Facility (Type Below Grade}

B

Temporary concrete washout facility Type “Below Grade” shall be
constructed as shown on page 6, with a recommended minimum length and
minimum width of 3m (10 ft). The quantity and volume shall be sufficient to
contain ali liquid and concrete waste generated by washout operations. The
length and width of a facility may be increased, at the Contractor’s expense,
upon approval of the RE. Lath and flagging shall be commercial type.

Plastic lining materiaf shatl be a minimum of 10-mil polyethylene sheeting
and shali be [ree of holes, tears or other defects that compromise the
impermeability of the material.

The soil base shall be prepared free of rocks or other debris that may cause
tears or holes in the plastic lining material.

Remaoval of Temporary Concrete Washout Facilities

Maintenance and =

When temporary concrete washout facilities are no longer required for the
work, as determined by the RE, the hardened concrete shall be removed and
disposed of in conformance with the provisions in Standard Specifications
Section 15-3.02. Disposal of PCC slurries or liquid waste shall be disposed of
outside the highway right-of-way in conformance with provisions of Standard
Specifications Section 7-1-13. Materials used to construct temporary concrete
washout facilities shall become the property of the Contractor, shali be
removed from the site of the work, and shall be disposed of outside the
highway right-of-way in conformance with the provisions of the Standard
Specifications, Section 7-1.13,

Holes, depressions or other ground disturbance caused by the removal of the
temporaty concrete washout facilities shalt be backfilled and repaired in
conformance with the provisiens in Standard Specifications Section 15-1.02,
"Preservation of Property."

The Contractor’s Water Pollution Control Manager (WPCM) shall monitor on

inspection site concrete waste storage and disposal procedures at least weekly or as
directed by the RE.
@ The WPCM shall monitor concrete working tasks, such as saw cutting,
coring, grinding and grooving daily to ensure proper methods are employed or
as directed by the RE.
Caitrans Storm Water Quality Handbooks Seclion 8
Construction Site Best Management Practices Manual Concrete Waste Management Wil-8

March 1, 2003

40f 7



Temporary conerete washout facilities shall be maintained to provide
adequate holding capacity with a minimum freeboard of 100 mm (4 inches)
for above grade faciiities and 300 mm (12 inches) for below grade facilities.
Maintaining lemporary concrete washout facilities shall include removing and
disposing of hardened concrete and returning the facilities to a functional
condition. Hardened concrete materials shall be removed and disposed of in
conformance with the provisions in Standard Specifications Section 15-3.02,
"Removat Methods.” ‘

Existing facilities must be cleaned, or new facilities must be constructed and
ready for usc once the washout is 75% full.

Temporary concrete washout facilities shall be inspected for damage (i.e.
tears in PYC liner, missing sand bags, etc.). Damaged facifities shall be
repaired.

Caltrans Storm Water Quality Handbooks Section 8§
Construction Site Best Management Practices Manual Conerete Waste Managerment WM-8
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Paving and

rinding Operations NS-3

Standard Symbol

BMP Objectives
O Soil Stabilization
© Sediment Control
0 Tracking Control
O Wind Erosion Control
# Non-Storm Water Management
o Materials and Waste Management

Definition and
Purpose

Appropriate
Applications

Limitations

Standards and
Specifications

Procedures and practices for conducting paving, saw cutting, and grinding
operations to minimize the transport of pollutants to the storm drain system or
receiving water body.

These procedures are implemented where paving, surfacing, resurfacing, grinding
or sawcutting, may poliute storm water runoff or discharge to the storm drain
system or watercourses.

#® Finer solids are not effectively removed by filtration systems.
®m Paving opportunities may be limited during wet weather.

B Substances used to coat asphalt transport trucks, asphalt trucks, and asphalt
spreading equipment shali not contain soap and shat! be non-foaming and
non-toxic.

& Place plastic materials under asphaltic concrete (AC) paving equipment while
not in use, to catch and/or contain drips and leaks. See also BMP WM-4,
“Spiil Prevention and Control.”

B When paving involves AC, the following steps shall be implemented to
prevent the discharge of uncompacted or foose AC, tack coats, equipment
cleaners, or other paving materials:

—  Minimize sand and gravel from new asphalt from getting into storm
drains, streets, and creeks by sweeping.

- Old or spilied asphalt must be recycled or disposed as approved by the
Resident Engineer (RE).

; Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Paving and Grinding Operations NS-3
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Paving and Grinding Operations

~  AC grindings, pieces, or chunks used in embankments or shoutder backing
must not be allowed to enter any storm drain or watercourses. Install silt
fence until structure is stabilized or permanent controls are in piace.

~  Collect and remove all broken asphalt and recycle when practicai;
otherwise, dispose in accordance with Standard Specification 7-1.13.

-~ Any AC chunks and pieces used in embankments must be placed above
the water table and covered by at least 0.3 m (1 {t) of material.

-~ During chip seal application and sweeping operations, petrofeum or
petroleum covered aggregate must not be allowed to enter any storm
drain or water courses. Use silt fence until installation is complete.

—  Use only non-toxic substances to coat asphalt transport trucks and asphalt
spreading equipment. '

Drainage inlet structures and manholes shall be covered with filter fabric
during application of seal coat, tack coat, slurry seal, and/or fog seal.

Seal coat, tack coat, slurry seal, or fog seal shall not be applied if rainfall is
predicted to occur during the application or curing period.

Paving equipmeni parked onsite shall be parked over plastic to prevent soil
contamination,

Clean asphalt-coated equipment ofi-site whenever possible. When cleaning
dry, hardened asphalt from equipment, manage hardened asphalt debris as
described in BMP WM-5, “Solid Waste Management.” Any cleaning cnsite
shaif follow BMP NS-8, “Vehicle and Equipment Cleaning.”

Do not wash sweepings from exposed aggregate concrete into a storm drain
system. Collect and return to aggregate base stockpile, or dispose of properly.

Allow aggregate rinse to settle. Then, either allow rinse water to dry ina
temporary pit as described in BMP WM-8, “Concrete Waste Management,”
ot dispose in accordance with Standard Specifications Section 7-1.13.

Po not allow saw-cut Portland Congerete Cement (PCC) slurry to enter storm
drains or watercourses.

Pavement Grinding or Removal

Residue from PCC grinding operations shall be picked up by means of a
vacuum attachment to the grinding machine, shail not be allowed to flow
across the pavement, and shall not be left on the surface of the pavement. See
alsp BMP WM-8, “Concrete Waste Management;” and BMP WM-10,
“Liquid Waste Management,” and Standard Specifications Section 42-2

: Caltrans Storm Water Quality Handbooks Section 7
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“Grindings.”

@ Collect pavement digout material by mechanical or manual methods, This
material may be recycled if approved by the RE for use as shoulder backing
or base material at locations approved by the RE.

& If digout material cannot be recycled, transport the malerial back to a
maintenance facility or approved storage site.

® Digout activities shall not be conducted in the rain.

& When approved by the RE, stockpile material removed from roadways away
from drain inlets, drainage ditches, and watercourses and stored consistent
with BMP WM-3, “Stockpile Management.”

@ Disposal or use of AC grindings shall be approved by the RE. See also BMP
WM-8, *Concrete Waste Management.”

Thermopliastic Striping

#  All thermoplastic striper and pre-heater equipment shutoff valves shall be
inspected to ensure that they are working properly to prevent leaking
thermoplastic from entering drain inlets, the storm water drainage system, or
watercourses.

# The pre-heater shall be filled carefully to prevent splashing or spilling of hot
thermoplastic. Leave six inches of space at the top of the pre-heater container
when filling thermoplastic to allow room for material to move when the
vehicle is deadheaded.

® Contractor shall not pre-heat, transfer, or load thermoplastic near drain inlets
or watercourses.

m Clean truck beds daily of loose debris and melted thermoplastic. When
possible recycle thermoplastic material. Thermoplastic waste shall be
disposed of in accordance with Standard Specification 7-1.13.

Raised/Recessed Pavement Marker Application and Removal

B Do not transfer ot load bitwminous material near drain inlets, the storm water
drainage system or watercourses,

@ Melting tanks shall be loaded with care and not filled to beyond six inches
from the top to leave room for splashing when vehicle is deadheaded.

#  When servicing or fitling melting tanks, ensure all pressure is released before
removing lids to avoid spills.

On large scale projects, use mechanical or manual methods to collect excess

Caltrans Storm Water Quality Handbeoks Section 7
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bituminous material from the roadway atter removal of markers.
@ Waste shall be disposed of in accordance with Standard Specification 7-1.13.

Maintenance and = Inspect and maintain machinery regularly to minimize leaks and drips.
inspection ) . ] _
Ensure that empiovees and subcontractors are implementing appropriate
measures during paving operations.

Caltrans Storm Water Quality Handbooks Section 7
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