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SECTION 1
Introduction

This Preliminary Draft Drainage, Erosion, and Sediment Control Plan (DESCP) has been
prepared in anticipation of the California Energy Commission’s (CEC) approval of the
proposed Victorville 2 Hybrid Power Plant (Victorville 2) Project (07-AFC-01). The Victorville
2 plant includes two natural gas-fired combustion turbine-generators rated at 154 MW each,
two heat recovery steam generators, one steam turbine-generator rated at 268 MW, and 250
acres of parabolic solar-thermal collectors with associated heat transfer equipment. The
solar-thermal collectors would contribute up to 50 MW of the steam turbine generator's 268
MW output, and with plant auxiliary loads of about 13 MW, Victorville 2's net output would be
563 MW. The plant is located in the City of Victorville, San Bernardino County, California.
This preliminary draft DESCP, prepared in response to CEC Staff Data Request #83. In
order “to determine the potential impacts to water and soil resources from the construction
and operation of the Victorville 2 Energy Center project, the Energy Commission requires a
draft and final Drainage Erosion and Sediment Control Plan (DESCP). The DESCP would be
updated and revised as the project moves from the preliminary to final design phases and
would be a separate document from the Construction Storm Water Pollution Prevention Plan
(SWPPP). The DESCP submitted prior to site mobilization must be designed and sealed by
a professional engineer/erosion control specialist.

Among staff’'s specific drainage and erosion concerns is that the solar field would create
approximately 250 acres of exposed soil with a high erosion potential, and absent vegetative
cover, would need some other form of maintainable erosion control protection. In addition,
the project would alter natural drainage and swale features that currently cross the site, and
could affect beneficial uses of natural flows.

This draft DESCP is preliminary because it is prepared in advance of the final phase of
construction planning and engineering design, during which the details regarding
construction schedule and certain aspects of erosion control design will be finalized. This will
take place after licensing and will be included in a future draft of the DESCP. This document
contains placeholders for some of these future items (detailed schedule, final BMP map).

1.1 Drainage, Erosion, and Sediment Control Plan Elements

CEC Data Request #83 requests a draft DESCP “outlining site management activities to be
implemented during site mobilization, excavation, and construction.” This draft DESCP
includes the following elements:

Vicinity Map — A map at minimum scale 1’=100’ indicating the location of all project
elements with depictions of all significant geographic features including swales, storm drains,
and sensitive areas.

Site Delineation — All areas subject to soil disturbance for the Victorville 2 project (project
site, laydown/demolition areas, all linear facilities, landscaping areas, and any other project
elements) are delineated showing boundary lines of all construction/demolition areas and the
location of all existing and proposed structures, pipelines, roads, and drainage facilities.

Watercourses and Critical Areas — The DESCP shows the location of all nearby
watercourses including swales, storm drains, and drainage ditches, as well as their proximity
to the Victorville 2 project site.



Drainage — The DESCP provides a topographic site map at a scale of 1”’=100" showing all
existing, interim and proposed drainage systems and drainage area boundaries. On the
map, spot elevations shown where relatively flat conditions exist.

Clearing and Grading — The DESCP provides a delineation of all areas to be cleared of
vegetation and areas to be preserved. The plan provides elevations, slopes, locations, and
the extent of all proposed grading as shown by contours. Existing and proposed topography
are tied together.

Best Management Practices — The DESCP describes the location, timing, and
maintenance schedule of BMPs to be used. Final design and placement of the BMPs will
take place during the final phase of construction planning after licensing.

1.2 Project Overview

Victorville 2 will be a 563 MW facility consisting of two natural gas fired turbine generators,
one steam turbine generator, and two hundred and fifty (250) acres of solar thermal
collectors. The facility will be located near the intersection of Helendale Road and Colusa
Road in the City of Victorville, San Bernardino County, California. Figure 1 shows the vicinity
map of the Project (all drawings are located at the end of this report). Figure 2 shows the
Project site and linear facilities locations. The parcel is a total of roughly two hundred and
seventy five (275) acres of mostly undeveloped land. The land cover consists of sandy soll
and various small brush. Victorville 2 will be located in an area zoned for industrial uses.

Figure 3 shows the project site plan,watercourses, and electric transmission line, as well as a
map of nearby rivers and streams. Victorville 2 will connect to the electrical transmission
station through a transmission line leading away from the southeast corner of the site in a
southeasterly direction. The Project will receive natural gas through a pipeline that travels
beneath Colusa Road. The Project will comply with all local, state, and federal regulatory
requirements associated with the protection of water quality and soil resources.

1.3 Watercourses and Critical Areas

The project is located within the Mojave River Watershed (MRW). Characteristics of the site
are that only natural swales exist, and there are no drainage ditches or storm drains on site.
There are no significant creeks. The Mojave River runs north and south roughly 1 mile east
of the site.

1.4 Project Ownership
Victorville 2 will be owned by Inland Energy.

SECTION 2
Drainage

The existing topographic conditions of the Victorville 2 Project site depict an average slope of
one percent toward the north. Moreover, a ridgeline located in the middle of the site causes
the surface runoff to flow to the west or east of the site. The east side of the proposed site



has a steep slope of 7 to 12 percent to the east, while the west side slopes at 0.8 to 1
percent to the west.

For purposes of developing drainage plans for the Project site, the Power Block (the roughly
25-acre area of the overall site where the combined-cycle generating equipment will be
located) and the Solar Field (the remaining approximately 250 acres of the site) were divided
into independent drainage systems. Each area has its own discharge location. The Solar
Field will discharge along the entire length of the north side of the development area, while
the Power Block will discharge through the outlet pipe of the Sediment Retention Facility
(see Drawings 4A and 4B which illustrate the conceptual drainage plans).

The Power Block Area, located at the southeast corner of the property, is situated at the high
point of the existing site. The Power Block Area will drain to the north and south by means of
sheet flow, swales, inlets, and/or storm sewer pipes. At the north and south sides of the
Power Block the runoff will be intercepted by a system of channels, culverts and/or storm
sewers that will convey the storm water to the east. The storm water runoff will then be
discharged into the Sediment Retention Facility located on the east side of the Power Block
Area.

The Solar Field will be graded at a 0.5 percent slope and storm water will drain to the north.
The small slope will keep storm water flow rates low, thus minimizing the amount of
sediments picked up by the runoff. In addition, applying a dust-controlling agent such as Dirt
Glue or a similar product will stabilize sediments in the solar field.

The Sediment Retention Facility and all other Project drainage features are designed to
contain and/or convey the 100-year frequency return storm as specified on page 1 of the City
of Victorville’s, Standard Specifications for Public Improvements (City of Victorville, 1976)"
and in section A.2 of the San Bernardino County Hydrology Manual (County of San
Bernardino, 1986).2 Table 2.1 shows precipitation and discharge data for 2-year and 100-
year storm events for predevelopment and post development conditions for both the Power
Block and Solar Field areas. These data provide the basis for sizing the Sediment Retention
Facility shown on Drawings 4A and 4B. The objective was to size the Sediment Retention
Facility and outfall structure such that the discharge from the facility will not exceed the
predevelopment conditions. It should be noted that the current design approach is based on
preliminary assumptions and may require modifications during final design; however, the
design concept will remain the same.

The peak flow rates shown on Table 2.1 were determined using a computer aided,
watershed modeling software called Hydraflow Hydrographs. This program utilizes the
Natural Resources Conservation Service’s TR-55 methods. Precipitation data and soil group
information were obtained from the San Bernardino County Hydrology Manual.

' City of Victorville, California Standard Specifications for Public Improvements. Victorville, 1976.
2 Williamson and Schmid, Civil Engineers, Irvine, California. County of San Bernardino Hydrology
Manual. Irvine, 1986.




Table 2.1

Hydrologic Analyses for Predevelopment and Post Development

Conditions
Power Block Power Block Solar Field | Solar Field Post
Predevelopment Development Predevelopment Development
Area 25.85 acres 25.85 acres 250.14 acres 250.14 acres
Curve Number® 75 97 75 75
Precipitation - . . . .
2_Year Storm 1.2 inches 1.2 inches 1.2 inches 1.2 inches
Precipitation - . . . .
100-Year Storm 3.5 inches 3.5 inches 3.5 inches 3.5 inches
Discharge - 0.16 cfs
18.09 cf 1.53 cf 1. f
2-Year Storm (cubic feet/sec) 8.09 cfs 53 cfs 53 cfs
Discharge -
100-Year Storm 13.65 cfs 60.93 cfs 67.71 cfs 67.71 cfs

One purpose of the Sediment Retention Facility is to provide the capacity to make up the

difference between the pre- and post development runoff conditions. The facility also
provides detention time; which allows sediments to settle out of the runoff before it is
discharged to the existing drainage features. The design of the proposed Sediment
Retention Facility was based on document SE-2 of the California Stormwater BMP

Handbook — Construction (California Stormwater BMP, 2003)* and the San Bernardino
County Hydrology Manual.”> The Sediment Retention Facility is protected from erosion by
placing riprap stone at all runoff entrance points to the facility. The riprap stone is placed
from the discharge point and is continued down the slope to at least the bottom of the facility.

The Sediment Retention Facility will have at least 3 feet of freeboard above the 100-year
storm event. The berm of the facility will be protected against storms greater than the 100-

year event by a riprap lined emergency overflow spillway. The outlet structure for the

Sediment Retention Facility will consist of a concrete riser with a grated opening on top, a
small orifice near the bottom, and an outlet pipe to direct the flow to the existing ground. The
existing ground at the discharge point of the outlet pipe will be protected from erosion using

riprap stone.

During Project construction, silt fence will be constructed to prevent sediments in storm water
runoff from leaving the site. The silt fence depicted in figure 6.17-3 will be in place prior to
any clearing or grading operations. Since the grading of the site will take place in phases,
temporary silt fence will be added around the perimeter of the phase area on the sides not

® The curve number is a coefficient used in the TR-55 method of the Natural Resources
Conservation Service. The number classifies the land use and soil type of the watershed that is

being analyzed.

* Callifornia Stormwater BMP Handbook — Construction. California, 2003.

® County of San Bernardino, 1986.




bounded by the Project site silt fence. After silt fence is installed, the Sediment Retention
Facility and outlet structure will be constructed first during Power Block grading. A temporary
swale on the west side of the Sediment Retention Facility will be constructed as depicted in
figure 6.17-3 to drain the Power Block into the Facility during the remaining 3 to 4 months of
the Power Block grading. The largest amount of sediments will be produced during
construction. Therefore, sediments, which have accumulated in the Sediment Retention
Facility during construction, may need to be removed during and at the end of construction to
ensure that the facility functions properly. Temporary and permanent ditches that carry
runoff to the Sediment Retention Facility will be protected against erosion, during
construction, using flow check dams constructed of hay bales. As permanent storm sewer
pipes and culverts are added during construction, they will be protected from receiving
sediments using silt fence that will enclose the inlets.

Areas disturbed during construction, in the Power Block Area, will be stabilized with straw or
other suitable material until the final surface is established. The Solar Field will be stabilized
with Dirt Glue or a similar product. All construction entrances will have a granular area to
remove soil from vehicle tires prior to leaving the site. Dust will be controlled during
construction by watering and using Dirt Glue or a similar product. All erosion control
measures will be in accordance to Section 3 of the California Stormwater BMP Handbook —
Construction.®

SECTION 3
Clearing and Grading

3.1 Areas to be Cleared and Graded
Victorville 2 site is located entirely within an undeveloped area. Brush and Joshua trees will
need to be cleared before grading is performed.

3.2 Location of Disposal Areas, Fills, or Other Special Areas

It is anticipated that all excavated soil will be used onsite for grading and leveling purposes.
In the event that some of the excavated soil will not be reused onsite, classification of the soil
for disposal would be made on the basis of sampling. Sampling would be completed once
the soil is excavated and stockpiled. Soil that is determined to be nonhazardous could be
suitable for reuse at a construction site or disposal at a regional disposal facility, depending
on the chemical quality.

3.3 Existing and Proposed Topography

The existing site depicts an average slope of 1% toward the north. However, there is a ridge
in the center of the site that would direct runoff to the east or west of the site. Moreover, the
east side of the proposed site has steep slopes of 7%-12% in the east, while the west slopes
at roughly 1% to the west. At completion of Victorville 2, surface grading will direct storm
water runoff off the site via overland flow at a typical slope of 0.5 percent. The main plant
complex area will be graded with moderate slopes for effective drainage.

3.4 Volumes of Cut and Fill

In order to balance the cut and fill, it is expected that 1.9 million cubic yards of dirt will be cut
from the west side of the site and reused as fill material on the east side. It is expected that
it will not be necessary to haul dirt onto or off of the site. There will be no topsoil removed
from the site.

6 California Stormwater BMP, 2003.



3.4.1 Gas Pipeline
The trench excavated for the short pipeline tie-in will be entirely refilled. No surplus soil is
expected.

SECTION 4
Best Management Practices

The project has been designed to impact as small an area as possible at any given time,
thereby limiting the amount of exposed, untreated soil. Construction is expected to proceed
as expediently and efficiently as possible, thereby ensuring that as little soil is exposed for as
short a time as possible. The following sections present standard construction Best
Management Practices (BMPs) most of which are described in the California Storm Water
Best Management Practice Handbook (2003) and the Caltrans Storm Water Quality
Handbook (2003).

These resource handbooks provide comprehensive details on BMP implementation and will
be obtained and reviewed by managers for all construction contractors that may have an
impact on implementation of the DESCP.

The following sections present the recommended construction BMPs for stormwater pollution
prevention at the WCEP construction laydown areas, plant site, and linear facilities. Each
section provides information on BMP implementation as it relates to the activity being
performed. BMPs that may have an impact on implementation of the DESCP will be
reviewed by managers and construction contractors. While performing the work, the
contractors may implement additional control measures if necessary.

4.1 General Erosion Control Measures

The project has been designed to impact as small an area as possible at any given time,
thereby limiting the amount of exposed, untreated soil. BMPs will be used to help maintain
water quality, protect property from erosion damage, and prevent accelerated soil erosion or
dust generation. Temporary erosion control measures would be implemented before
construction begins and they would be evaluated and maintained during construction. These
measures typically include revegetation, mulching, physical stabilization, dust suppression,
berms, ditches, and sediment barriers. These measures would be removed from the site
after the completion of construction (except for silt fences).

A mitigation monitoring plan will also be developed in conjunction with CEC Staff to set
performance standards and monitor the effectiveness of BMPs. This plan will address the
timing and methods of such measures, as well as reporting and response requirements.
Personnel will receive training to conduct their jobs properly and recognize and report
abnormal/adverse situations so that they can be quickly corrected.

The following general control measures may be used during various phases of the project:
e Proper scheduling and sequencing of activities (SS-1)

Preservation of existing vegetation (EC-2)

Silt fences and fiber rolls (SC-1 and SC-5)

Drainage swales (EC-9)

Straw mulch (SS-6)

Placement of geotextiles, plastic covers, and erosion control blankets/mats (SS-7)



Placement of hydro seeding (EC-4), mulching (EC-6), or geotextile/erosion control
blankets (EC-7) on slopes

Gravel bag berm (SC-6)

Street sweeping (SC-7)

Sandbag barrier (SC-8)

Storm drain inlet protection (SC-10)

Stockpile management (WM-3)

Dust control (WE-1)

Solid and hazardous waste management (WM-5 and WM-6)
Sanitary and septic waste management (WM-9)

Vehicle and equipment maintenance (NS-10)

Vehicle and equipment fueling (NS-9)

Spill prevention and control (WM-4)

Sediment basins (SC-2)

Employee and contractor training

4.1.1 Access Road, Entrance and Parking, and Laydown Areas

During construction, primary access to the Victorville 2 site will be from an entrance via
Colusa Road. The entrance will be maintained to limit sediment tracking and creation of dust.
The parking and laydown areas will be stabilized with coarse gravel. All surfaces will be
regularly watered to reduce generation of dust, but will not be excessively watered so as to
generate runoff. Silt fencing may be used at edges of these areas, as necessary to minimize

sediment discharging into swales or ditches.

All construction equipment will be maintained to control leaks and spills, and fueling will only
be conducted within contained areas. Any contaminated soils resulting from spills will be dug

up as quickly as possible, and then removed from the site for proper disposal.

The following BMPs are recommended for construction access areas:

Silt fencing (SC-1)

Stabilizing entrances and surfaces with coarse aggregate (TC-1 and TC- -2)
Compacting access road surfaces (TC-2)

Proper scheduling and sequencing of activities (SS-1)

Street sweeping and vacuuming (SC-7)

Placement of hydro seeding (SS-4), mulching (SS-6), or geotextile/erosion control
blankets (SS-7).

Dust control (WE-1)

Temporary drains and swales (SS-9)

Hay/straw bale barriers (SC-9)

Vehicle and equipment cleaning (NS-8)

Establishing vehicle and equipment fueling (NS-9) and maintenance areas (NS-10)

4.1.2 Victoville 2 Site and Linear Facilities

The site will be constructed somewhat rolling, dusty ground. Therefore, it will be surrounded
by silt fences. These sediment barriers will be used to control sediments transported by

runoff, and will remain after construction.



The project linear facilities will be constructed within the rights-of-way associated with Colusa
Road and Helendale Road. Temporary erosion control might include asphalt patching in the
streets until permanent paving can be completed.

During construction, temporary erosion control might include outlet protection and hay or
straw bale barriers. The following BMPs will be considered during site and linear facilities
constructions:

Preservation of existing vegetation (SS-2)
Temporary drains and swales (SS-9)
Petroleum-absorbing fabric (WM-4)
Check dams (SC-4)

Fiber rolls (SC-5)

Hay/straw bale barriers (SC-9)

Sediment basins (SC-2)

Ouitlet protection (SS-10)

4.1.3 Foundations

During construction of the foundations, a concrete washout area will be required. Dumping of
excess concrete and washing out of delivery vehicles will be prohibited at other locations
onsite. Notices will be posted to inform all drivers.

The following BMPs will be considered during the construction of foundations:
¢ Solid waste management (WM-5)
e Concrete waste management (WM-8)

4.1.4 Site Stabilization and Demobilization

As construction nears completion, areas used for parking, storage and laydown will be
cleared and stabilized. Areas that will continue to be used for parking or storage will have
permanent storm water collection and conveyance structures provided.

4.2 Other Controls

4.2.1 Material Handling and Storage

There will be a variety of chemicals stored and used during the construction and operation of
the Victorville 2. Chemicals will be stored in appropriate chemical storage facilities. Bulk
chemicals will be stored in storage tanks and other chemicals will be stored in returnable
delivery containers. Chemical storage and chemical feed areas will be designed to contain
leaks and spills. Berm and drain piping design will allow a full-tank capacity spill without
overflowing the berms. For multiple tanks located within the same bermed area, the capacity
of the largest single tank will determine the volume of the bermed area and drain piping.
Drain piping for volatile chemicals will be trapped and isolated from other drains to eliminate
noxious or toxic vapors. After neutralization, if required, water collected from the chemical
storage areas will be directed to the cooling tower basin. The aqueous ammonia storage
area will have spill containment and ammonia vapor detection equipment.

Safety showers and eyewashes will be provided in the vicinity of all chemical storage and
use areas. Hose connections will be provided near the chemical storage and feed areas to
flush spills and leaks to the plant wastewater collection system. Approved personal
protective equipment will be used by plant personnel during chemical spill containment and



cleanup activities. In case of a chemical spill or accidental release, personnel will be properly
trained in the handling of these chemicals and instructed in the procedures to follow.
Adequate supplies of absorbent material will be stored onsite for spill cleanup.

The following BMPs will be considered for material handling and storage:
e Solid waste management (WM-5)

Vehicle and equipment refueling (NS-9)

Vehicle and equipment maintenance (NS-10)

Material delivery and storage (WM-1)

Material use (WM-2)

Concrete waste management (WM-8)

4.2.2 Solid and Hazardous Waste Management

Wastewater. Wastewater generated during construction will include sanitary waste, storm
water runoff, equipment washdown water, and water from excavation dewatering during
construction (if dewatering is required). Depending on the chemical quality of these
wastewaters, they could be classified as hazardous or nonhazardous. Sanitary waste will be
collected in portable, self-contained toilets. Storm water runoff will be managed in
accordance with a storm water management permit, which will be obtained prior to the start
of construction. Equipment washdown water will be contained at designated wash areas and
will be disposed of offsite. Excavation dewatering water will be contained in portable tanks
and sampled prior to disposal offsite. Water used for dust control and soil compaction during
construction will not result in discharge.

Hazardous Waste. Most of the hazardous waste generated during construction will consist of
liquid waste, such as water from excavation dewatering, flushing and cleaning fluids,
passivating fluid (to prepare pipes for use), and solvents. Some hazardous solid waste, such
as welding materials and dried paint, may also be generated.

Flushing and cleaning waste liquid will be generated as pipes are cleaned and flushed. The
volume of flushing and cleaning liquid waste generated is estimated to be one to two times
the internal volume of the pipes cleaned. The quantity of welding, solvent, and paint waste is
expected to be minimal. Wastewaters generated during construction could be considered
hazardous.

The construction contractor will be considered the generator of hazardous construction
waste and will be responsible for proper handling of hazardous waste in compliance with all
applicable federal, state, and local laws and regulations. This responsibility will include
licensing, personnel training, accumulation limits and times, and reporting and
recordkeeping.

The hazardous waste will be collected in satellite accumulation containers near the points of
generation. It will be moved daily to the contractor’'s 90-day hazardous waste storage area
located at the site construction laydown area. The waste will be removed from the site by a
certified hazardous waste collection company and delivered to an authorized hazardous
waste management facility, before expiration of the 90-day storage limit.

The following BMPs will be considered at the designated storage locations:
e Cover or store hazardous materials indoors, if possible (WM-1)
e Material delivery and storage (WM-1)
e Material use (WM-2)



Spill prevention and control (WM-4)

Solid waste management (WM-5)

Hazardous waste management (WM-6)

Use of covered dumpsters and containers for waste (WM-5)

4.2.2 Potential Contaminated Soil

It is unlikely that contaminated soil will be encountered during construction. However,
operators and construction personnel will be asked to report unusual conditions to the
appropriate personnel and the area and/or material will be properly contained during
investigative actions. If soils require temporary stockpiling, piles will be covered with plastic
sheeting or tarps that are secured safely with sand bags and bermed with hay bales or silt
fencing to prevent runoff from leaving the area. If required, samples will be collected and
sent to a certified analytical laboratory for characterization. If contamination is detected, the
waste will be handled and properly disposed of in an authorized waste management facility.

4.2.3 Groundwater/Dewatering Controls

The construction phase of Victorville 2 will require no groundwater removal. Storm water is
expected to result in only several days of dewatering during construction, and this will be in
accordance with BMPs. With an unusual storm year, this could be as many as 5 to 10 days.

If any contamination is detected via odors or visible sheens, the collected storm water will be
handled and properly disposed in a manner consistent with federal, state, and local
regulations. The following control methods will be considered for groundwater/dewatering
controls, as necessary:

e Dewatering operations (NS-2)

e Hazardous waste management (WM-6)

4.2.4 Offsite Vehicle Tracking
Because sediment reaching public roads generally has a clear path to wetlands and water
bodies, controls will be in place to minimize or eliminate soils from being tracked off the
project site from vehicles. The site will have paved access roads and entrances/exits made
of coarse aggregate to limit the amount of material adhering to tires. These areas will be
inspected daily and cleaned as necessary using manual or mechanical street sweepers. The
following control methods will be considered for offsite vehicle tracking, as necessary:

e Stabilized construction entrance/exit (TC-1)

e Stabilized construction roadway (TC-2)

e Entrance/exit tire wash (TC-3)

4.2.5 Dust Suppression and Control
During construction of the project and the related linear facilities, dust erosion control
measures would be implemented to minimize the wind-blown loss of soil from the site.
Water of a quality equal to or better than existing surface runoff would be sprayed on the soil
in construction areas to control dust during revegetation.
The following control method will be considered for dust suppression, as necessary:

e Wind erosion control (WE-1)

-APPENDIX A

Pre- and Post-Construction Drainage Plans
-APPENDIX B

Drainage Calculations

-APPENDIX C

Best Management Practices
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APPENDIX A:
Pre and Post Development Drainage Plans



IR
LI

WS
W3 s
T

sk

-
_
ThS o -

~ TWATERSHED 2/
—r ;oogeT
™ 355 ATRES'

0100= 8,53 cfs

s P -
A R T
~ = ets b
e T 8.0 ACRES <
e T 000 = 19,09 ofs .
-~ ¥

e TN WS !
y /

PN
WATERSHED 4
e

87.0 ACRES

w0100 = 15,00 ofs, o -
RN T

CONSTRUCTION LIMITS

g

Ny =175
14.1 ACRES. -~
,~glw=$27 ofs

—_—
——

i
7.5 ACRES i
G1067= 3.25 s, ||

- PREL IMINARY -
NOT FOR CONSTRUCTION

CONFIDENTIAL

S PLANCL IAE O [DCRTIL 1K KTV, AN ULASE O UUTIORITED DI ROUt1on
KTIALITT

v

CONE IOCATEALTEY AGACCMENT ¥E LAY 10V CXUCOIED Fo GoTAiNING THiS TRFOUUATION FHON &
THi#D PARTF. I TKL RLCIPITAT 1% WOF 16 AGREEMWENT wiTh IPL DALICHIION OF
COMF IDCHTEALTIY THEM THE DRATINGS Bastl KX RLIURSLO 1O 8189,

P T | [ Tor-iz-or

Rev | DESCRPTION Town i aecfaep | oMTE

@ KIEWIT INDUSTRIAL CO.
— AR Sonpany

INLAND ENERGY

VICTORVILLE COMBINED CYCLE
POWER PROJECT

i A

E455 Lanaxe Deive
Leaoxd, Kensos 66214

PLANT NORTH PREDEVELOPMENT DRAINAGE
2?0 _ _o 200 <06 I _L— - DRAWKRG KUVBER
sonein Soa o 5 2:32‘% — PP-2005038-CP-071607-2
... \SKC~2006038-CP-071107-1A.dgn  7/12/2007 11 41: 34 AM MAAnderson




R AN

. A
Rl - B RPN
AL A e
WE . ; e
N sy 2

SRR A AT W
S T \
~ Y il 1‘4.

-~
=T
-

s
Lottt

-
-
s

it
N jk‘w ; ORAIN TO EXISTING GROUKD
AN . . .
S N 127 HOPR PYPE
RN Sk [N/ FLARED £HD SECTION
I e,

%g

T
Ty

N
I TN |STORK WATER
i RETERTIOR FACILITY
\ N & X4 OUILET RISEH
gy [l I
° SEDIMENT AMD DUST i
) R Y e 0
o Y
o
g il s -~ SIUILAR PRODUCT — o g
|~ | -
CONSTRUCT |08, 1M .
SCLAR FIELD ,

g g EON=T5 B I
) 250.14 ACRES _E’J’ssu FERGE
} M00=53.8( cfs d
sitt reneh - “ N N ‘h\éf/ g l_\_/g ! ¢
i

.51 (TYRY 1

— PREL IMINARY -
NOT FOR CONSTRUCTION

CONFIDENTIAL

THLLE DRAMIMGE ARE COMFIDENTEAL 1N MATGRE. AKX UESUSE DA LAAGTNORIZED DILTAIEUTLON
DAAVINGE CONTLTAEG HEREIX WILC AF & VICLA)IOK OF THIT CORG IDUNTIALITY

BTOUIRCE K] EUBJECT Trd NICLAROA 10 LLABILITY. ALYILY &F TRESE WILAIALL AY

BLCIFIEMT SHiLL EOnSI/TUIC A% AECTFTAMEC OF THf<E TOALS M0 T TEMS OF UN¥ LRGERCYING

CONF IDCNT LALITY ACACCLTAE WC 0¥ wavl EXPCUIFD” bn CATAINIAC Tai€ InORuAliCr FRDd A

TKIAD PARTY. IT Tef RECIFILKT 1S KOT 1h ACALEUERT WiTit T OAL1EATION OF

COAF IDEUT EALITY TiCH D DALTINGS SHILL &S PETUANED TO BIAA.

P TRy T i Tor-1z-07

v ] CoE Town | o | Ao | BATC

@KIEWIY INCUSTRIAL €O,
= A Kot Eompery

INLAND ENERGY

VICTORVILLE CCMBINED CYCLE
POWER PROJECT

Bibp A

£455 Loneca Oriva
Lentag, Kentos 65214

PLART KORTH POSTDEVELOPMERT DRAINAGE
e a4
by daie DRAWING NUMBER
200 o 200 400
oEskmee LM
SCALE N FEET! DRAWN "
TN s - P-2005038-CP-071007-2
D T T—

... \BKC~2005038-CP-071107-2.dgn 7/12/2007 1{:21: 38 AM MAAnderson




APPENDIX B:
Drainage Calculations



HYDROLOGY AND HYDRAULIC
CALCULATIONS FOR

VICTORVILLE 2 HYBRID POWER PROJECT
CONCEPTUAL DESIGN
BIBB PROJECT NO. 2007-020

ISSUED: July 12, 2007

Revision A: Issue For CEC Application

BIBB AND ASSOCIATES, INC.
Engineers ® Consultants

Corporate Office: 8455 Lenexa Drive
Lenexa ¢ Kansas 66214 ¢ USA
PHN 913-928-7000 » FAX 913-928-7500



Table of Contents

Predevelopment
Hydrograph Return Period Recap......oooviiii e I
SUMMATY REPOTT. ..ot e e e e 2
Hydrograph No. 1, SCSRunoff Area 1. e 3
TR-55 Time of Concentration Worksheet...........ccoovviviiiciii 4
Hydrograph No. 2, SCSRunoff Area 2 ......cooiiiiiiiiii e, 5
TR-55 Time of Concentration Worksheet..............coooiiiii i 6
Hydrograph No. 3, SCSRunoff Area 3 ... 7
TR-55 Time of Concentration Worksheet ..o 8
Hydrograph No. 1, SCSRunoff Aread ..o, 9
TR-55 Time of Concentration Worksheet ..o 10
Hydrograph No. 1, SCSRunoff Area 5 . ... e 11
TR-55 Time of Concentration Worksheet..........ooooiiiiiiiiin i 12
Hydrograph No. 1, SCSRunoff Area 6 ..ot 13
TR-55 Time of Concentration Worksheet............c.oooiiiiinn 14
Hydrograph No. 1, SCS Runoff Area 7 ......ooiniiiii e 15
TR-55 Time of Concentration Worksheet................oo i 16
Post Development
Hydrograph Return Period ReCap......covviiiiiii s 17
SUMMArY REPOTt. .ottt e e et 18
Hydrograph No. 1, SCS Runoff, Post Development.................oon. 19
TR-55 Time of Concentration Worksheet. ..........ooiiiiiiiii 20
Hydrograph No. 2, Sediment Retention Facility. ... 21
Pond RePOTt ..o e 22
Hydrograph No. 3, SCS Runoff, Solar Field...........cooooi i 23

TR-55 Time of Concentration Worksheet. ..o it 24



Hydraflow Rainfall Report .. ... e aanes 25
Culvert Master Culvert Post Development ..........ovuveiiiiiiire i 26

Sediment Retention Facility

Y=t 10 1B 4 =3 2 O PSP 27
F )y 1 1Y T P PP 28
Pond Report, Stage/Discharge Graph .......ooooiiiiiiiii 29



Hydrograph Return Period Recap

Hydraflow Hydrographs by inteliscive v0.23

Hyd.| Hydrograph | inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
{origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr

1 S5CS Runoff | —-wamen - | 0.058 8.530 | Area1

2 SCS Runoff | —eeem | e 0.109 8526 | Area?2

3 SCS Runoff | —em s 0.259 19.08 | Area 3

4 SCS Runoff | —----s b e 0.266 19.00 | Area4d

5 SCS Runoff | —eeeee 1 e 0.043 5272 | Area5

6 | SCSRunoff | - P e 0.023 3251 | Area®

7 { SCSRunoff | - P e 0471 | oo | mmmemm | e | e ] s 23.84 | Area7

Proj. file: Hydraflow Victorville Pre Condition for construction area.gpw

Wednesday, Jul 11, 2007




Hydrograph Summary Report

Hydraflow Hydrographs by intelisolve v9.23

2

Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd{s) elevation strge used description
{origin} {cfs) {min}) {min) (cuft) {ft) {cuft)

1 SCS Runoff | 8.530 2 806 63,824 —- S Area 1

2 | 5C8 Runoff | 8.526 2 636 124,977 [ R [ — Area 2

3 | SCS Runoff | 19.09 2 640 296,450 B . Area 3

4 | SC5 Runoff | 19.00 2 642 305,149 S U S — Area 4

5 | SCS Runoff | 5.272 2 612 49,178 — | Area 5

6 | SCSRunoff | 3.251 2 608 26,624 U S —— Area 6

7 | SCSRunoff | 23.84 2 608 195,246 S [ SuNUE [ — Area 7
Hydraflow Victorville Pre Condition for constRettion Bezindp®00 Year Wednesday, Jdul 11, 2007




Hydrograph Report

Hydraflow Hydrographs by Inteliscive v8.23 Wednesday, Jul 11, 2007
Hyd. No. 1

Area 1

Hydrograph type = SCS Runoff Peak discharge = 8.530 cfs
Storm frequency = 100 yrs Time to peak = 606 min

Time interval = 2 min Hyd. volume = 63,824 cuft
Drainage area = 18.300 ac Curve number =75

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 18.10 min
Total precip. = 3.00in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Area 1

Q(cfs) Hyd. No. 1 ~ 100 Year Q(cfs)

10.00 10.00
8.00 é 8.00
6.00 6.00
4.00 ﬁ 4.00
2.00 \\ 2.00
0.00 k 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)
waanes Hyd No. 1



TR55 Tc Worksheet

Hydraflow Hydrographs by intelisolve v9.23

Hyd. No. 1
Area 1
Description A B [ Totals
Sheet Flow
Manning's n-value = 0.150 0.011 0.011
Flow length (ft) = 100.0 0.0 0.0
Two-year 24-hr precip. (in) = 1.00 0.00 0.00
Land slope (%) = 4,00 0.00 0.00
Travel Time (min) = 13.28 + 0.00 + 0.00 = 13.28
Shallow Concentrated Flow
Flow length (ft) = 0.00 0.00 0.00
Watercourse slope (%) = 0.00 0.00 0.00
Surface description = Paved Paved Paved
Average velocity (ft/s) = 0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow
X sectional flow area (sqgft) = 100.00 105.00 0.00
Wetted perimeter (ft) = 100.00 105.00 0.00
Channel slope (%) = 570 5.00 0.00
Manning's n-value = 0.150 0.150 0.015
Velocity (ft/s) = 2.37 2.22 0.00
Flow length (ft) = 450.0 225.0 0.0
Travel Time (min) = 3.16 + 1.69 + 0.00 = 4.85

Total Travel TIMe, TC wivivvirerrrererresraerserrermsssssssressarrsrseerssssnssssassassssssnssnne 18.10 min



Hydrograph Report

Hydraflow Hydrographs by Inielisolve v9.23 Wednesday, Jui 11, 2007
Hyd. No. 2

Area 2

Hydrograph type = SCS Runoff Peak discharge = 8.526 cfs
Storm frequency = 100 yrs Time to peak = 636 min

Time interval = 2 min Hyd. volume = 124,977 cuft
Drainage area = 35.600 ac Curve number =75

Basin Slope = 0.0% Hydrauliclength = 0ft

Tc method = TR55 Time of conc. (Tc) = 62.50 min

Total precip. = 3.00in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Area 2

Q {cfs) Hyd. No. 2 -- 100 Year Q (cfs)

10.00 10.00
8.00 } 8.00
6.00 6.00
4.00 4,00
2.00 2.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)
ez Hydl NO. 2



TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisclve v0.23

Hyd. No. 2
Area 2
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.00 0.00 0.00

Land slope (%) = 0.60 0.00 0.00
Travel Time (min) = 2837 + 0.00 +  0.00 = 28.37
Shallow Concentrated Flow

Flow length (ff) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (fl/s) = 0.00 0.00 0.00
Travel Time (min) = (.00 +  0.00 + 0.00 =  0.00
Channel Flow

X sectional flow area (sgftf) = 430.00 0.00 0.00

Wetted perimeter (ft) = 430.00 0.00 0.00

Channel slope (%) = 0.70 0.00 0.00

Manning's n-value = 0.150 0.015 0.015

Velocity (ft/s) = 0.83 0.00 0.00

Flow length (ft) = 1700.0 0.0 0.0
Travel Time {min) = 34.09 + 0.00 + 0.00 = 34.09

Total Travel TIMe, TC .oviiviiiarircrererrenisiiriersmsisssiatisesssseersvasssssssessrsssssessans 62.50 min



Hydrograph Report

Hydraflow Hydrographs by intelisolve v8.23 Wednesday, Jul 11, 2007
Hyd. No. 3
Area 3
Hydrograph type = SCS Runoff Peak discharge = 19.09 ¢fs
Storm frequency = 100 yrs Time to peak = 640 min
Time interval = 2 min Hyd. volume = 296,450 cuft
Drainage area = 85.000 ac Curve number =75
Basin Slope = 00% Hydraulic length = O ft
Tc method = TRb5 Time of conc. (Tc) = 69.20 min
Total precip. = 3.00in Distribution = Typel
Storm duration = 24 hrs Shape factor = 484
Area 3
Q (cfs) Hyd. No, 3 -- 100 Year Q ({cfs)
21.00 21.00
18.00 \ 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)
s Myl NG, 3



TR55 Tc Worksheet
Hydraflow Hydrographs by intelisolve v0.23

Hyd. No. 3
Area 3
Description A B [+ Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.00 0.00 0.00

Land slope (%) = 1.90 0.00 0.00
Travel Time (min) = 17.89 + 0.00 + 0.00 = 17.89
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) = 0.00 0.00 0.00
Travel Time (min} = 0.00 + 0.00 +  0.00 = 0.00
Channel Flow

X sectional flow area (sgft) = 460.00 600.00 0.00

Wetted perimeter (ft) = 460.00 600.00 0.00

Channel slope (%) = 0.70 1.30 0.00

Manning's n-value = 0.150 0.150 0.015

Velocity (ft/s) = 0.83 1.13 0.00

Flow length (ft) = 1900.0 900.0 0.0
Travel Time (min) = 3810 + 13.24 + 0.00 = 51.35

Total Travel TimMe, TC vvvirrrrisirnrrrrerereenrsmasssssimsssseessserenssrsnssassssassesnsaans 69.20 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Wednesday, Jui 11, 2007

Hyd. No. 4
Area 4

19.00 cfs
642 min
305,149 cuft
75

0 ft

72.90 min
Type |

484

SCS Runoff Peak discharge
100 yrs Time to peak

2 min Hyd. volume
87.000 ac Curve number
0.0% Hydraulic length
TR55 Time of conc. (Tc)
3.00in Distribution

24 hrs Shape factor

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

L T I T (I O O F O |

B 1 nn

Area 4
Q (cfs) Hyd. No. 4 - 100 Year
21.00 21.00

Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00

9.00 9.00

6.00 \

3.00

6.00

3.00

0.00

0.00
0 120 240 360 480 600 720 840 860 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 4
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 4
Area 4
Description A B c Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. {(in) = 1.00 0.00 0.00

Land slope (%) = 1.70 0.00 0.00
Travel Time (min) = 18.70 + 0.00 + 0.00 = 18.70
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) = 0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sgft)y = 640.00 0.00 0.00

Wetted perimeter (ft) = 640.00 0.00 0.00

Channel slope (%) = 0.70 0.00 0.00

Manning's n-value = 0.150 0.150 0.015

Velocity (fi/s) = 0.83 0.00 0.00

Flow length (ft) = 2700.0 0.0 0.0
Travel Time (min) = 5415 + 0.00 + 0.00 = 54.15

Total Travel TiMe, TC .ot rer e e s e rssraraa s s rmnana e 72.90 min
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Hydrograph Report

Hydraflow Hydrographs by Inteliscive v9.23 Wednesday, Jut 11, 2007

Hyd. No. 5
Area b

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

5.272 cfs
612 min
49,176 cuft
75

0 ft

30.00 min
Type !

484

SCS Runoff Peak discharge
100 yrs Time to peak

2 min Hyd. volume
14.100 ac Curve number

0.0 % Hydraulic length
TR55 Time of conc. (Tc)
3.00in Distribution

24 hrs Shape factor

o i nn

[N T T 1 T O N | IO 1

Area 5
Q (cfs) Hyd. No. 5 -- 100 Year
6.00 6.00

Q {cfs)

4.00 4.00

3.00 3.00

2.00 2.00

1.00 . 1.00

\ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

0.00

e Hyd No, 5
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisoive v9.23

Hyd. No. §
Area b
Description A B c Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.00 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 2313 + 0.00 + 0.00 = 2313
Shaliow Concentrated Flow

Fiow length (ft) = 500.00 0.00 0.00

Watercourse slope (%) = 0.70 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) = 1.35 0.00 0.00
Travel Time (min) = 6.17 +  0.00 + 0.00 =  6.17
Channel Fiow

X sectional flow area (sgft) = 50.00 0.00 0.00

Wetted perimeter (ft) = 50.00 0.00 0.00

Channel slope (%) = 1.60 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) = 12.56 0.00 0.00

Flow length (ft) = 500.0 0.0 0.0
Travel Time (min) = (.66 + 0.00 + 0.00 = 0.66

Total Travel TIMEe, TC e ssniirsassssssnasasssssssssssssrsosvssxrssans 30.00 min



Hydrograph Report "

Hydraflow Hydrographs by Intelisolve v9.23 Wednesday, Jul 11, 2007
Hyd. No. 6
Area 6
Hydrograph type = SCS Runoff Peak discharge = 3.251 cfs
Storm frequency = 100 yrs Time to peak = 608 min
Time interval = 2 min Hyd. volume = 26,624 cuft
Drainage area = 7.500 ac Curve number =75
Basin Slope = 0.0% Hydraulic length = 0 ft
Tec method = TR55 Time of conc. (Tc) = 20.60 min
Total precip. = 3.001in Distribution = Type |
Storm duration = 24 hrs Shape factor = 484
Area 6
Q (cfs) Hyd. No. 6 ~ 100 Year Q (cfs)
4.00 4.00
3.00 % 3.00
2.00 2.00
1.00 \ 1.00
....... - MM
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min
s Hyd) NG, 6 ime (min)
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 6
Area 6
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.00 0.00 0.00

Land slope (%) = 1.90 0.00 0.00
Travel Time (min) = 17.89 + 0.00 + 0.00 = 17.89
Shallow Concentrated Flow

Flow length (ft) = 450.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) = 2.87 0.00 0.00
Travel Time {min) = 2,61 +  0.00 +  0.00 = 2.61
Channel Flow

X sectional flow area (sqgft) = 125.00 0.00 0.00

Wettied perimeter (ft) = 125.00 0.00 0.00

Channel slope (%) = 4.80 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) = 21.76 0.00 0.00

Flow length (ft) = 130.0 0.0 0.0
Travel Time (min) = 0.10 + 0.00 + 0.00 = 0.10

Total Travel TIMe, TC i s is s ss s assmn s s s snsnsnns 20.60 min



Hydrograph Report
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Hydrafiow Hydrographs by Intelisolve v9.23

Wednesday, Jul 11, 2007

Hyd. No. 7
Area 7
Hydrograph type = SCS Runoff Peak discharge = 23.84 cfs
Storm frequency = 100 yrs Time to peak = 608 min
Time interval = 2 min Hyd. volume = 195,246 cuft
Drainage area = 55.000 ac Curve number =75
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 22.90 min
Total precip. = 3.00in Distribution = Type |
Storm duration = 24 hrs Shape factor = 484
Area 7
Q (cfs) Hyd. No. 7 -- 100 Year Q {cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 X 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd NO. 7
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TR55 Tc Worksheet
Hydrafiow Hydrographs by intelisoive v8.23

Hyd. No. 7
Area 7
Description A B (o] Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in}) = 1.00 0.00 0.00

Land slope (%) = 2.20 0.00 0.00
Travel Time (min) = 16.87 + 0.00 + 0.00 = 16.87
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse siope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) = 0.00 0.00 0.00
Travel Time (min) = 0.00 +  0.00 +  0.00 = 0.00
Channel Flow

X sectional flow area (sgft) = 100.00 90.00 200.00

Wetted perimeter (ft) = 100.00 90.00 200.00

Channel slope (%) = 7.00 4.20 5.30

Manning's n-value = 0.150 0.150 0.015

Velocity (ft/s) = 2.63 2.04 22.87

Flow length (ft) = 350.0 450.0 200.0
Travel Time (min) = 2.22 + 3.68 + 015 = 6.05

Total Travel TiMe, TC viiiiierrarriinirnirnirsaasssssersssenssssonsssssrasssenssssnssnnssssnns 22.90 min
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Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v0.23

Hyd.} Hydrograph | Inflow Peak Outfiow (cfs) Hydrograph
No. type Hyd(s) description
{origin) 1-Yr 2-Yr 3-¥r 5-Yr 10-Yr | 25-Yr | 50-¥r 100-Yr
1 8CS Runoff | - [ -e- 1429 | e | emeeem b e | e b e 51.74 | Post Development
2 Reserveir 1T | e 0.314 | | e e [ e ] s 1.510 | Sediment Retention Fac
3 SCS Runoff | evmmee | emenn 0.761 | reememm | mmmmeem b e | e | e 53.80 | Solar Field

Proj. file: Prelim Pond Sizing idf curve modified Post.gpw Thursday, Jul 12, 2007
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Hydrograph Summary Report

Hydrafiow Hydrographs by Intelisolve v9.23

Hyd.} Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
{origin) (cfs) {min}) {min) {cuft) () {cuft)
1 SCS Runoff | 51.74 1 599 249,445 e I S Post Development
2 Reservoir 1.510 1 1252 169,994 4 2786.80 178,100 Sediment Retention Fac
3 SCS Runeff | 53.80 1 645 872,400 R N Solar Field

Prelim Pond Sizing idf curve modified Post.dpeturn Pericd: 100 Year Thursday, Jul 12, 2007




Hydrograph Report

19

Hydraflow Hydrographs by Intelisolve v9.23

Thursday, Jul 12, 2007

Hyd. No. 1
Post Development
Hydrograph type = SCS Runoff Peak discharge = 51.74 cfs
Storm frequency = 100 yrs Time to peak = 599 min
Time interval = 1 min Hyd. volume = 249 445 cuft
Drainage area = 25.850 ac Curve number = 97
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 9.50 min
Total precip. = 3.00in Distribution = Typel
Storm duration = 24 hrs Shape factor = 484
Post Development
Q (cfs) Hyd. No. 1-- 100 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1360
Time {min}

o Hyd No. 1
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 1
Post Development
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.20 0.00 0.00

Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = 3.44 + 0.00 + 0.00 = 3.44
Shallow Concentrated Flow

Flow length (ft) = 100.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Unpaved Paved

Average velocity (ft/s) = 1.44 0.00 0.00
Travel Time (min) = 1.16 +  0.00 + 0.00 = 1.16
Channel Flow

X sectional flow area (sgft) = 16.00 0.00 0.00

Wetted perimeter (ft) = 16.50 0.00 0.00

Channel slope (%) = 0.50 0.00 0.00

Manning's n-value = 0.035 0.015 0.015

Velocity (ft/s) = 2.95 0.00 0.00

Fiow length (ft) = 859.0 0.0 0.0
Travel Time (min) = 4.86 + 0.00 + 0.00 = 4.86

Total Travel TiMe, TC . re s s as maa e s mannas 9.50 min



Hydrograph Report “

Hydraflow Hydrographs by Intelisolve v8.23 Thursday, Jul 12, 2007

Hyd. No. 2

Sediment Retention Fac

Hydrograph type = Reservoir Peak discharge = 1.510 cfs
Storm frequency = 100 yrs Time to peak = 1252 min
Time interval = 1 min Hyd. volume = 169,894 cuft
inflow hyd. No. = 1 - Post Development Max. Elevation = 2786.80 ft
Reservoirname = Sediment Retention Fac Max. Storage = 178,100 cuft

Storage Indication method used.

Sediment Retention Fac
Hyd. No. 2 - 100 Year
60.00 60.00

Q (cfs) Q (cfs)

50.00 50.00

40.00 40.00

30.00

30.00

20.00

20.00

10.00 10.00

0 300 600 900 1200 1500 1800 2100 2400 2760 3000

0.00

I Time {min}
e Hye] NO. 2 o Hyct NO. 1 [THTHTLE Totat storage used = 178,100 cuft



Pond Report

22

Hydraflow Hydrographs by Intelisolve v8.23

Thursday, Jui 12, 2007

Pond No. 1 - Sediment Retention Fac
Pond Data
Contours - User-defined confour areas. Average end area method used for volume calculzation, Begining Elevation = 2783.00 ft
Stage / Storage Table
Stage (ft) Elevation {ft) Contour area (sgft) incr. Storage (cuft} Total storage (cuft)

0.00 2783.00 40,501 0 0

1.00 2784.00 43,723 42,112 42,112

2.00 2785.00 47,047 45,385 87,497

3.00 2786.0C 50,471 48,759 136,256

4.00 2787.00 53,095 52,233 188,489

5.00 2788.00 57,820 55,808 244,297

6.00 2789.00 61,646 59,633 363,930

7.00 2790.00 65,172 63,409 387,339

8.00 2791.00 69,008 87,135 434,474

8.00 2792.00 73,125 71,412 505,585
10.00 2793.00 77.253 75,189 580,774
11.00 2794.00 81,481 79,367 660,141
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [A] [B] [C] [D]

Rise (in) = 12,00 6.00 0.00 0.00 Crest Len (ft) = 16.00 0.00 0.00 0.00
Span {in) = 12.00 6.00 0.00 0.00 Crest E1. (ft) = 2787.50  0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert El. (§t) = 2783.00 2784.00 0.00 0.00 Weir Type = Riser
Length (ft) = 110.00 0.00 0.00 0.00 Muiti-Stage = Yes No No No
Stope (%) = 273 0.00 0.00 nfa
N-Value = .013 013 .00C nia
Orifice Coeff. = (.60 0.60 0.00 0.00 Exfil.(infhr) = 0.000 (by Contour)
Multi-Stage = nfa Yes No No TW Elev. {ft) = 0.00

Stage
ft

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
8.00
10.00
11.00

Storage

cuft

0
42,112
87,497

136,256
188,489
244,267
303,930
367,339
434,474
505,585
580,774
660,141

Note: Culvert/Orifice outflows are analyzed under inlel (ic) and cullel {oc) control. Waeir risers checked for orifice conditions {ic) and submergence (s},

Stage / Storage / Discharge Table

Elevation

ft

2783.00
2784.00
2785.00
2786.00
2787.00
2788.00
2739.00
2790.00
2791.00
2792.00
2793.00
2794.00

CivA
cfs

0.00
0.00
0.841C
1.271C
1.581C
7.510C
8.050C
8.54 OC
9.00 0C
8.44 OC
9.86 OC
10.26 OC

CivB
cfs

0.00
0.00
0.821C
1.251C
1.571C
0.161C
0.041C
0.00
0.00
0.00
0.00
0.00

CivC
cfs

PriRsr
cis

Wr A
cifs

0.00
0.00
0.00
0.00
0.00
7.34s
7.91s
G.00
6.00
6.00
6.00
0.00

WrB
cfs

WwWrC

cfs

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

£.000
£.000
0.819
1.25%
1.568
7.505
7.946
8.535
8.097
9.436
9.855
10.26



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.23

Thursday, Jut 12, 2007

Hyd. No. 3

Solar Field

Hydrograph type = SCS Runoff Peak discharge = 53.80 cfs
Storm frequency = 100 yrs Time to peak = 645 min
Time interval = 1 min Hyd. volume = 872,400 cuft
Drainage area = 250.140 ac Curve number =75

Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 74.90 min
Total precip. = 3.00in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Solar Field

Q (cfs) Hyd. No. 3 - 100 Year Q {cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 . 0.00

0 120 240 360 480

mmene Hyd NoO. 3

600 720 840 960 1080 1200 1320 1440 1560

Time (min)
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TR55 Tc Worksheet
Mydraflow Hydrographs by intelisolve v8.23

Hyd. No. 3
Solar Field
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.20 0.00 0.00

Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = 3.44 + 0.00 + 0.00 = 3.44
Shallow Concentrated Flow

Flow length (ft) = 4890.00 0.00 0.00

Watercourse slope (%) = (.50 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) = 1.14 0.00 0.00
Travel Time (min) = 7144 + 0.00 + 0.00 = 71.44
Channel Flow

X sectional flow area (sqgft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) = 0.00 0.00 0.00

Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC .ivvvirerimrerieessesnccserarsarsssensesnessessesssssnrrrsrssssnsenssnsenes 74.90 min



Hydraflow Rainfall Report
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Hydraflow Hydrographs by Intelisolve v9.23

Thursday, Jul 12, 2007

Return Intensity-Duration-Freguency Equation Coefficients (FHA)
Period
{Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 e
2 19.2449 10.7000 0.8283 | e
3 0.0000 0.0000 Q0000 I e
5 32.6525 16.7000 0.8283 | e
10 42.8731 1G.7000 0.8283 R
25 54.4124 10.7000 0.8283 | e
50 64.3033 10.7000 0.8283 | e
100 73.0952 10.7000 0.8283 | -
File name: Victorville IDF.{DF
Intensity = B / {T¢c + D)AE
Return Intensity Values (infhr)
Period
(Yrs) Smin| 10 15 20 25 30 35 40 45 50 55 60

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
2 1.97 1.56 1.31 1.13 1.00 0.89 0.81 0.74 0.69 0.64 0.60 0.57
3 0.00 0.00 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.00
5 3.34 2.65 2.22 1.91 1.69 1.52 1.38 1.26 1.47 1.09 1.02 0.96
10 4.38 3.48 2.91 2.51 2.22 1.99 1.81 1.66 1.53 1.43 1.34 1.26
25 5.56 442 3.70 319 2.82 2.53 2.29 21 1.95 1.81 1.70 1.60
50 6.57 5.23 4.37 3.77 3.33 2.98 2.71 2.49 2.30 2.14 2.01 1.89
100 7.47 5.94 4.97 4.29 3.78 3.39 3.08 2.83 2.62 244 228 2.15

Te = time in minutes. Values may exceed 80.

Precip, file name: victorvilie event manager.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3yr Seyr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 1.00 0.00 2.60 3.30 4.30 4.70 3.00
SCS 6-Hr 0.00 6.70 0.00 1.40 1.55 1.75 1.80 1.80
Huff-1st 0.00 1.55 0.00 2.75 4.00 5,38 6.50 8.00
Huff-2nd 0.00 G.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.co 0.00 0.00 0.00
Huff-Indy 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.060 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Solve For: Headwater Elevation

Culvert Calculator Report
12" at 3.85%

Culvert Summary

Allowable HW Elevation 2,784.00 ft Headwater Depth/Height 0.82
Computed Headwater Elev:  2,783.82 ft Discharge 1.70 cfs
Inlet Control HW Elev. 2,783.78 ft Tailwater Eievation 0.00 4t
Cutlet Control HW Elev. 2,783.82 ft Control Type Enirance Control
Grades

Upstream invert 2,783.00 ft Downstream lavert 2,780.00 ft
Length 11000 ft Constructed Stope 0.027273 fifft
Hydraulic Profile

Profile 52 Depth, Downstream 0.35 ft
Slope Type Steep Normal Depth 0.35 1t
Flow Regime Supercritical Criticat Depth 0.55 ft
Velocity Downstream 6.87 fis Critical Slope 0.005514 fuft
Section

Secticn Shape Circular Mannings Coefficient 0.012
SecRormitdéeHDPE (Smooth Interior) Span 1.00 ft
Section Size 12 inch Rise 1.00 #t
Number Sections 4

Qutlet Control Properties

Outlet Control HW Elev. 2,783.82 ft Upstream Velocity Head 0.22 fi
Ke 0.20 Entrance Loss 0.04 ft
inlet Control Properties

Injet Control HW Elev. 2,783.78 ft Flow Controt N/A
Infet Type  Beveled ring, 33.7° bevels Area Full 0.8 fi2
K 0.00180 HDS 5 Chart 3

M 2.56000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

mel.. \culvertmasten3-23-07 pond outiet.cvm

07112/07 09:56:11 AM © Haestad Methods, Inc.

Bibb & Associates Inc.

37 Brookside Road Waterbury, CT 06708 USA

Al

Project Engineer: V. Vivian Hu
CulvertMaster v3.0 [3.0003)

+1-203-755-1666

Page 1 of 1
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Pond Report

Hydraflow Hydrographs by Intelisolve v9.23 Wednesday, Jul 11, 2007

Pond No. 1 - Sediment Retention Fac

Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Efevation = 2783.00 ft

Stage / Storage Table
Stage (ft) Elevation {ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft)

0.00 2783.00 40,501 0 G

1.00 2784.00 43,723 42,112 42,112

2.00 2785.00 47,047 45,385 87,497

3.00 2786.00 50,471 48,759 136,256

4,00 2787.00 53,965 52,233 188,489

5.00 2788.00 57,620 55,808 244,297

5.00 2789.00 61,646 59,633 303,930

7.00 2790.00 65,172 63,409 367,339

8.00 2791.00 69,098 67,135 434,474

8.00 2792.00 73,125 71,112 505,585
10.G0 2793.00 77,253 75,189 580,774
11.60 2794 .00 81,481 79,367 660,141
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PriRsr] [A]  [B] [C] (D]

Rise (in) = 12.00 6.00 0.00 0.00 Crest Len (ft) = 16.00 0.0 0.00 0.00
Span {in) = 12.00 6.00 0.00 0.0 Crest Ei, {ft) = 278750 0.0 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
tnhvert EL () = 2783.00 2784.00 0.00 0.60 Woeir Type = Riser
Length {ft) = 110.00 0.0¢ 0.00 0.00 Multi-Stage = Yes No No No
Slope (%} = 273 0.00 0.00 nia
N-Value = 013 013 .000 n/a
Orifice Coeff. = 0.80 0.60 0.00 0.0G Exfil.(infhr) = 0.0G0 (y Contour)
Muiti-Stage = nfa Yes No No TW Elev., (ft) = 0.00

Note: Cuivert/Crifice outflows are analyzed under inlel (ic) and cullel (0¢) control, Weir risers checked for arifice conditions (ic) and submergence {s).

Stage (ft) Stage / Discharge Elev (ft
12.00 2795.00
10.00 Vi 2793.00

8.00 2791.00
6.00 / 2789.00
4.00 // 2787.00
2.00 // 2785.00
0.00 2783.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Discharge (cfs)

wmmeent TotR} Q)



APPENDIX C:
Best Management Practices



Preservation Of Existing Vegetation EC-2

Description and Purpose

Carefully planned preservation of existing vegetation minimizes
the potential of removing or injuring existing trees, vines,
shrubs, and grasses that protect soil from erosion.

Suitable Applications

Preservation of existing vegetation is suitable for use on most
projects. Large project sites often provide the greatest
opportunity for use of this BMP. Suitable applications include
the following:

Areas within the site where no construction activity occurs,
or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

Areas where natural vegetation exists and is designated for
preservation. Such areas often include steep slopes,
watercourse, and building sites in wooded areas.

Areas where local, state, and federal government require
preservation, such as vernal pools, wetlands, marshes,
certain oak trees, etc. These areas are usually designated on
the plans, or in the specifications, permits, or
environmental documents.

Where vegetation designated for ultimate removal can be

temporarily preserved and be utilized for erosion control and

sediment control.

Objectives

EC  Erosion Control 4|
SE  Sediment Control

TR  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM \taterials Pollution Control

Legend:
M Primary Objective
[ Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

January 2003

Construction
www.cabmphandbooks.com

California Stormwater BMP Handbook



EC-2 Preservation Of Existing Vegetation

Limitations
m  Requires forward planning by the owner/developer, contractor, and design staff.

m Limited opportunities for use when project plans do not incorporate existing vegetation into
the site design.

m For sites with diverse topography, it is often difficult and expensive to save existing trees
while grading the site satisfactory for the planned development.

Implementation

The best way to prevent erosion is to not disturb the land. In order to reduce the impacts of new
development and redevelopment, projects may be designed to avoid disturbing land in sensitive
areas of the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable
existing vegetation into the site’s landscaping plan. Clearly marking and leaving a buffer area
around these unique areas during construction will help to preserve these areas as well as take
advantage of natural erosion prevention and sediment trapping.

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while the land is being developed. The purpose of protecting existing vegetation is to
ensure the survival of desirable vegetation for shade, beautification, and erosion control.

Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosion. In addition, vegetation helps keep soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
within a defined area around the vegetation. For trees, no construction activity should occur
within the drip line of the tree.

Timing
m  Provide for preservation of existing vegetation prior to the commencement of clearing and

grubbing operations or other soil disturbing activities in areas where no construction activity
is planned or will occur at a later date.

Design and Layout

m Mark areas to be preserved with temporary fencing. Include sufficient setback to protect
roots.

— Orange colored plastic mesh fencing works well.

— Use appropriate fence posts and adequate post spacing and depth to completely support
the fence in an upright position.

m Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs,
and grass.

m Consider the impact of grade changes to existing vegetation and the root zone.
m Maintain existing irrigation systems where feasible. Temporary irrigation may be required.

m Instruct employees and subcontractors to honor protective devices. Prohibit heavy
equipment, vehicular traffic, or storage of construction materials within the protected area.

20of4 California Stormwater BMP Handbook January 2003
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Preservation Of Existing Vegetation EC-2

Costs

There is little cost associated with preserving existing vegetation if properly planned during the
project design, and these costs may be offset by aesthetic benefits that enhance property values.
During construction, the cost for preserving existing vegetation will likely be less than the cost of
applying erosion and sediment controls to the disturbed area. Replacing vegetation
inadvertently destroyed during construction can be exiremely expensive, sometimes in excess of
$10,000 per tree.

Inspection and Maintenance
During construction, the limits of disturbance should remain clearly marked at all times.
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If

damage to protected trees still occurs, maintenance guidelines described below should be
followed:

m Verify that protective measures remain in place. Restore damaged protection measures
immediately.

m Serious tree injuries shall be attended to by an arborist.
m Damage to the crown, trunk, or root system of a retained tree shall be repaired immediately.

m Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy.
Curve trenches around trees to avoid large roots or root concentrations. If roots are
encountered, consider tunneling under them. When trenching or tunneling near or under
trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the
tree center to minimize impact on the roots.

m Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as possible. If
soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel or trench is ready for backfill.

m Cleanly remove the ends of damaged roots with a smooth cut.

m Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air
spaces in the soil, which can damage roots.

m Ifbark damage occurs, cut back all loosened bark into the undamaged area, with the cut
tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting
the undamaged area as much as possible.

m Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep
with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18
in. apart throughout the area of compacted soil under the tree crown.

m Fertilization
— Fertilize stressed or damaged broadleaf trees to aid recovery.

— Fertilize trees in the late fall or early spring.

January 2003 California Stormwater BMP Handbook 30f4
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EC-2 Preservation Of Existing Vegetation

Apply fertilizer to the soil over the feeder roots and in accordance with label instructions,
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the

crown area for conifers that have extended root systems.

m Retain protective measures until all other construction activity is complete to avoid damage
during site cleanup and stabilization.

References
County of Sacramento Tree Preservation Ordinance, September 1981.

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

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

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

EC-4

Objectives

EC  Erosion Control
SE  Sediment Control
TR  Tracking Control

WE Wind Erosion Control
NS Non-Stormwater
Management Control

Waste Management and

WM \taterials Pollution Control

Description and Purpose

Hydroseeding typically consists of applying a mixture of wood
fiber, seed, fertilizer, and stabilizing emulsion with hydro-
mulch equipment, to temporarily protect exposed soils from
erosion by water and wind.

Suitable Applications

Hydroseeding is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established, and disturbed areas that will be re-disturbed
following an extended period of inactivity.

Limitations

m  Hydroseeding may be used alone only when there is
sufficient time in the season to ensure adequate vegetation
establishment and coverage to provide adequate erosion
control. Otherwise, hydroseeding must be used in
conjunction with mulching (i.e., straw mulch).

m Steep slopes are difficult to protect with temporary seeding.

m Temporary seeding may not be appropriate in dry periods
without supplemental irrigation.

m Temporary vegetation may have to be removed before
permanent vegetation is applied.

m Temporary vegetation is not appropriate for short term inactivity.

Legend:
Primary Objective
[ Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-5 Soil Binders

EC-6 Straw Mulch

EC-7 Geotextiles and Mats
EC-8 Wood Mulching

January 2003

Construction
www.cabmphandbooks.com
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EC-4 Hyd roseedingl

Implementation

In order to select appropriate hydroseeding mixtures, an evaluation of site conditions shall be
performed with respect to:

- Soil conditions - Maintenance requirements

- Site topography - Sensitive adjacent areas

- Season and climate - Water availability

- Vegetation types -  Plans for permanent vegetation

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS) is an excellent
source of information on appropriate seed mixes.

The following steps shall be followed for implementation:

m  Avoid use of hydroseeding in areas where the BMP would be incompatible with future
earthwork activities and would have to be removed.

m Hydroseeding can be accomplished using a multiple step or one step process. The multiple
step process ensures maximum direct contact of the seeds to soil. When the one step
process is used to apply the mixture of fiber, seed, etc., the seed rate shall be increased to
compensate for all seeds not having direct contact with the soil.

m Prior to application, roughen the area to be seeded with the furrows trending along the
contours.

m  Apply a straw mulch to keep seeds in place and to moderate soil moisture and temperature
until the seeds germinate and grow.

m  All seeds shall be in conformance with the California State Seed Law of the Department of
Agriculture. Each seed bag shall be delivered to the site sealed and clearly marked as to
species, purity, percent germination, dealer's guarantee, and dates of test. The container
shall be labeled to clearly reflect the amount of Pure Live Seed (PLS) contained. All legume
seed shall be pellet inoculated. Inoculant sources shall be species specific and shall be
applied at a rate of 2 Ib of inoculant per 100 b seed.

m Commercial fertilizer shall conform to the requirements of the California Food and
Agricultural Code. Fertilizer shall be pelleted or granular form.

m  Follow up applications shall be made as needed to cover weak spots and to maintain
adequate soil protection.

m Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

Costs

Average cost for installation and maintenance may vary from as low as $300 per acre for flat
slopes and stable soils, to $1600 per acre for moderate to steep slopes and/or erosive soils.

20of 3 California Stormwater BMP Handbook January 2003
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ﬂ/droseeding EC-4

. Installed
Hydrasceding Cost per Acre
Ornamentals $400 - $1600
High Density Turf Species $350
Bunch Grasses $300 - $1300
Annual 0 - $650
Fast Growing $350 - 365
Perennial $300 - $800
Native 00 - $1600
Non-Competing ¥3 i
Non-Native $400 - $500
Sterile Cereal Grain $500

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov. 1999

Inspection and Maintenance

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

Areas where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

Where seeds fail to germinate, or they germinate and die, the area must be re-seeded,
fertilized, and mulched within the planting season, using not less than half the original
application rates.

Irrigation systems, if applicable, should be inspected daily while in use to identify system
malfunctions and line breaks. When line breaks are detected, the system must be shut down
immediately and breaks repaired before the system is put back into operation.

Irrigation systems shall be inspected for complete coverage and adjusted as needed to
maintain complete coverage.

References

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

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999.

January 2003 California Stormwater BMP Handbook 30f3
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Straw Mulch

EC-6

Description and Purpose

Straw mulch consists of placing a uniform layer of straw and
incorporating it into the soil with a studded roller or anchoring
it with a tackifier stabilizing emulsion. Straw mulch protects
the soil surface from the impact of rain drops, preventing soil
particles from becoming dislodged.

Suitable Applications

Straw mulch is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established. Straw mulch is typically used for erosion control
on disturbed areas until soils can be prepared for permanent
vegetation. Straw mulch is also used in combination with
temporary and/or permanent seeding strategies to enhance
plant establishment.

Limitations

m Availability of straw and straw blowing equipment may be
limited just prior to the rainy season and prior to storms
due to high demand.

m There is a potential for introduction of weed seed and
unwanted plant material.

m  When straw blowers are used to apply straw mulch, the
treatment areas must be within 150 ft of a road or surface
capable of supporting trucks.

m  Straw mulch applied by hand is more time intensive and
potentially costly.

Objectives

EC  Erosion Control M
SE  Sediment Control

TR  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM \taterials Pollution Control

Legend:
M Primary Objective
[ Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-4 Hydroseeding

EC-5 Soil Binders

EC-7 Geotextiles and Mats
EC-8 Wood Mulching

CALIFORNIA STORMWATER

California Stormwater BMP Handbook
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EC-6 Straw Mulch

m  Wind may limit application of straw and blow straw into undesired locations.
m May have to be removed prior to permanent seeding or prior to further earthwork.
m  “Punching” of straw does not work in sandy soils, necessitating the use of tackifiers.

Implementation

m Straw shall be derived from wheat, rice, or barley. Where required by the plans,
specifications, permits, or environmental documents, native grass straw shall be used.

m A tackifier is the preferred method for anchoring straw mulch to the soil on slopes.

m  Crimping, punch roller-type rollers, or track walking may also be used to incorporate straw
mulch into the soil on slopes. Track walking shall only be used where other methods are
impractical.

m  Avoid placing straw onto roads, sidewalks, drainage channels, sound walls, existing
vegetation, etc.

m  Straw mulch with tackifier shall not be applied during or immediately before rainfall.

m In San Diego, use of straw near wood framed home construction has been frowned on by the
Fire Marshall.

Application Procedures
m  Apply straw at a minimum rate of 4,000 lb/acre, either by machine or by hand distribution.

m  Roughen embankments and fill rills before placing the straw mulch by rolling with a
crimping or punching type roller or by track walking.

m Evenly distribute straw mulch on the soil surface.

m  Anchor straw mulch to the soil surface by "punching" it into the soil mechanically
(incorporating). Alternatively, use a tackifier to adhere straw fibers.

m  Methods for holding the straw mulch in place depend upon the slope steepness, accessibility,
soil conditions, and longevity.

- Onsmall areas, a spade or shovel can be used to punch in straw mulch.

- On slopes with soils that are stable enough and of sufficient gradient to safely support
construction equipment without contributing to compaction and instability problems,
straw can be "punched" into the ground using a knife blade roller or a straight bladed
coulter, known commercially as a "crimper".

- Onsmall areas and/or steep slopes, straw can also be held in place using plastic netting
or jute. The netting shall be held in place using 11 gauge wire staples, geotextile pins or
wooden stakes as described in EC-7, Geotextiles and Mats.

- Atackifier acts to glue the straw fibers together and to the soil surface. The tackifier
shall be selected based on longevity and ability to hold the fibers in place. A tackifier is

20of 3 California Stormwater BMP Handbook January 2003
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Straw Mulch EC-6

typically applied at a rate of 125 Ib/acre. In windy conditions, the rates are typically 180
Ib/acre.

Costs

Average annual cost for installation and maintenance (3-4 months useful life) is $2,500 per
acre. Application by hand is more time intensive and potentially costly.

Inspection and Maintenance

m 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 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

m The key consideration in inspection and maintenance is that the straw needs to last long
enough to achieve erosion control objectives.

m Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are
inactive. Repair any damaged ground cover and re-mulch exposed areas.

m  Reapplication of straw mulch and tackifier may be required to maintain effective soil
stabilization over disturbed areas and slopes.

References

Controlling Erosion of Construction Sites, Agricultural Information Bulletin #347, U.S.
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly
Soil Conservation Service — SCS).

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
January 1991.

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

Soil Erosion by Water, Agricultural Information Bulletin #513, U.S. Department of Agriculture,
Soil Conservation Service.

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

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

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

EC-7

Description and Purpose

Mattings of natural materials are used to cover the soil surface
to reduce erosion from rainfall impact, hold soil in place, and
absorb and hold moisture near the soil surface. Additionally,
matting may be used to stabilize soils until vegetation is
established.

Suitable Applications

Mattings are commonly applied on short, steep slopes where
erosion hazard is high and vegetation will be slow to establish.
Mattings are also used on stream banks where moving water at
velocities between 3 ft/s and 6 ft/s are likely to wash out new
vegetation, and in areas where the soil surface is disturbed and
where existing vegetation has been removed. Matting may also
be used when seeding cannot occur (e.g., late season
construction and/or the arrival of an early rain season).
Erosion control matting should be considered when the soils
are fine grained and potentially erosive. These measures
should be considered in the following situations.

m Steep slopes, generally steeper than 3:1 (H:V)

m  Slopes where the erosion potential is high

m Slopes and disturbed soils where mulch must be anchored
m Disturbed areas where plants are slow to develop

m Channels with flows exceeding 3.3 ft/s

Objectives

EC  Erosion Control 4|
SE  Sediment Control
TR  Tracking Control

WE Wind Erosion Control 3

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:

M Primary Objective
[ Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-4 Hydroseeding
EC-5 Soil Binders
EC-6 Straw Mulch
EC-8 Wood Mulching

CALIFORNIA STORMWATER
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EC-7 Geotextiles and Mats

m Channels to be vegetated
m  Stockpiles
m Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs)

Limitations

m  Properly installed mattings provide excellent erosion control but do so at relatively high cost.
This high cost typically limits the use of mattings to areas of concentrated channel flow and
steep slopes.

m Mattings are more costly than other BMP practices, limiting their use to areas where other
BMPs are ineffective (e.g. channels, steep slopes).

m Installation is critical and requires experienced contractors. The contractor should install
the matting material in such a manner that continuous contact between the material and the
soil occurs.

m  Geotextiles and Mats may delay seed germination, due to reduction in soil temperature.

m Blankets and mats are generally not suitable for excessively rocky sites or areas where the
final vegetation will be mowed (since staples and netting can catch in mowers).

m Blankets and mats must be removed and disposed of prior to application of permanent soil
stabilization measures.

m Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of
at a landfill.

m Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

m  The use of plastic should be limited to covering stockpiles or very small graded areas for
short periods of time (such as through one imminent storm event) until alternative
measures, such as seeding and mulching, may be installed.

m  Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate
limitations; consult the manufacturer for proper selection.

m  Not suitable for areas that have heavy foot traffic (tripping hazard) — e.g., pad areas around
buildings under construction.

Implementation
Material Selection

Organic matting materials have been found to be effective where re-vegetation will be provided
by re-seeding. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.
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Geotextiles and Mats EC-7

The following natural and synthetic mattings are commonly used:

Geotextiles

Material should be a woven polypropylene fabric with minimum thickness of 0.06 in.,
minimum width of 12 ft and should have minimum tensile strength of 150 lbs (warp), 80 lbs
(fill) in conformance with the requirements in ASTM Designation: D 4632. The permittivity
of the fabric should be approximately 0.07 sec™ in conformance with the requirements in
ASTM Designation: D4491. The fabric should have an ultraviolet (UV) stability of 70
percent in conformance with the requirements in ASTM designation: D4355. Geotextile
blankets must be secured in place with wire staples or sandbags and by keying into tops of
slopes to prevent infiltration of surface waters under geotextile. Staples should be made of
minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. crown.

Geotextiles may be reused if they are suitable for the use intended.

Plastic Covers

Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top
of slope and firmly held in place with sandbags or other weights placed no more than 10 ft
apart. Seams are typically taped or weighted down their entire length, and there should be
at least a 12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in.
in soil.

All sheeting must be inspected periodically after installation and after significant rainstorms
to check for erosion, undermining, and anchorage failure. Any failures must be repaired
immediately. If washout or breakages occur, the material should be re-installed after
repairing the damage to the slope.

Erosion Control Blankets/Mats

Biodegradable rolled erosion control products (RECPs) are typically composed of jute fibers,
curled wood fibers, straw, coconut fiber, or a combination of these materials. In order for an
RECP to be considered 100% biodegradable, the netting, sewing or adhesive system that
holds the biodegradable mulch fibers together must also be biodegradable.

- Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable
mesh. It is designed to be used in conjunction with vegetation and has longevity of
approximately one year. The material is supplied in rolled strips, which should be
secured to the soil with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

- Excelsior (curled wood fiber) blanket material should consist of machine produced
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of consistent thickness. The wood fiber must be evenly distributed
over the entire area of the blanket. The top surface of the blanket should be covered with
a photodegradable extruded plastic mesh. The blanket should be smolder resistant
without the use of chemical additives and should be non-toxic and non-injurious to plant
and animal life. Excelsior blankets should be furnished in rolled strips, a minimum of 48
in. wide, and should have an average weight of 0.8 Ib/yd=2, +10 percent, at the time of
manufacture. Excelsior blankets must be secured in place with wire staples. Staples
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should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.

- Straw blanket should be machine produced mats of straw with a lightweight
biodegradable netting top layer. The straw should be attached to the netting with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly distributed over the entire area of the blanket. Straw blanket
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 8o ft long
and a minimum of 0.5 Ib/yd=2. Straw blankets must be secured in place with wire staples.
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

- Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic
netting held together with adhesives. The material is designed to enhance re-vegetation.
The material is furnished in rolled strips, which must be secured to the ground with U-
shaped staples or stakes in accordance with manufacturers’ recommendations.

- Coconut fiber blanket should be a machine produced mat of 100 percent coconut
fiber with biodegradable netting on the top and bottom. The coconut fiber should be
attached to the netting with biodegradable thread or glue strips. The coconut fiber
blanket should be of consistent thickness. The coconut fiber should be evenly distributed
over the entire area of the blanket. Coconut fiber blanket should be furnished in rolled
strips with a minimum of 6.5 ft wide, a minimum of 8o ft. long and a minimum of 0.5
Ib/yd2. Coconut fiber blankets must be secured in place with wire staples. Staples
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.

- Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber
that is spun into a yarn and woven into a biodegradable mat. It is designed to be used in
conjunction with vegetation and typically has longevity of several years. The material is
supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

- Straw coconut fiber blanket should be machine produced mats of 70 percent straw
and 30 percent coconut fiber with a biodegradable netting top layer and a biodegradable
bottom net. The straw and coconut fiber should be attached to the netting with
biodegradable thread or glue strips. The straw coconut fiber blanket should be of
consistent thickness. The straw and coconut fiber should be evenly distributed over the
entire area of the blanket. Straw coconut fiber blanket should be furnished in rolled
strips a minimum of 6.5 ft wide, a minimum of 80 ft long and a minimum of 0.5 Ib/yd=2.
Straw coconut fiber blankets must be secured in place with wire staples. Staples should
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in.
crown.

m  Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon or
other synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is
used to construct the RECP. Netting used to hold these fibers together is typically non-
biodegradable as well.
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Plastic netting is a lightweight biaxially oriented netting designed for securing loose
mulches like straw or paper to soil surfaces to establish vegetation. The netting is
photodegradable. The netting is supplied in rolled strips, which must be secured with U-
shaped staples or stakes in accordance with manufacturers’ recommendations.

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic
fiber woven into a mesh with an opening size of less than V4 in. It is used with re-
vegetation or may be used to secure loose fiber such as straw to the ground. The material
is supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers
treated to resist chemicals and ultraviolet light. The mat is a dense, three dimensional
mesh of synthetic (typically polyolefin) fibers stitched between two polypropylene nets.
The mats are designed to be re-vegetated and provide a permanent composite system of
soil, roots, and geomatrix. The material is furnished in rolled strips, which must be
secured with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other
synthetic) matting. Typically it has more than 9o percent open area, which facilitates
root growth. It’s tough root reinforcing system anchors vegetation and protects against
hydraulic lift and shear forces created by high volume discharges. It can be installed
over prepared soil, followed by seeding into the mat. Once vegetated, it becomes an
invisible composite system of soil, roots, and geomatrix. The material is furnished in
rolled strips that must be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of biodegradable fibers,
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top
and a high strength continuous filament geomatrix or net stitched to the bottom. The
material is designed to enhance re-vegetation. The material is furnished in rolled strips,
which must be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Site Preparation

m  Proper site preparation is essential to ensure complete contact of the blanket or matting with
the soil.

m Grade and shape the area of installation.

m  Remove all rocks, clods, vegetation or other obstructions so that the installed blankets or
mats will have complete, direct contact with the soil.

m Prepare seedbed by loosening 2 to 3 in. of topsoil.

Seeding

Seed the area before blanket installation for erosion control and revegetation. Seeding after mat
installation is often specified for turf reinforcement application. When seeding prior to blanket
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installation, all check slots and other areas disturbed during installation must be re-seeded.
Where soil filling is specified, seed the matting and the entire disturbed area after installation
and prior to filling the mat with soil.

Fertilize and seed in accordance with seeding specifications or other types of landscaping plans.
When using jute matting on a seeded area, apply approximately half the seed before laying the
mat and the remainder after laying the mat. The protective matting can be laid over areas where
grass has been planted and the seedlings have emerged. Where vines or other ground covers are
to be planted, lay the protective matting first and then plant through matting according to
design of planting.

Checl Slots

Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in
narrow trenches 6 to 12 in. deep across the channel and left flush with the soil surface. They are
to cover the full cross section of designed flow.

Laying and Securing Matting

m Before laying the matting, all check slots should be installed and the friable seedbed made
free from clods, rocks, and roots. The surface should be compacted and finished according
to the requirements of the manufacturer’s recommendations.

m  Mechanical or manual lay down equipment should be capable of handling full rolls of fabric
and laying the fabric smoothly without wrinkles or folds. The equipment should meet the
fabric manufacturer’s recommendations or equivalent standards.

Anchoring

m U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used
to anchor mats and blankets to the ground surface.

m  Wire staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

m Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of
the pin, and 8 in. in length.

m  Wire staples and metal stakes should be driven flush to the soil surface.

Installation on Slopes

Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

m  Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench.
Backfill trench and tamp earth firmly.

m  Unroll blanket down slope in the direction of water flow.

m  Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft.
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When blankets must be spliced, place blankets end over end (shingle style) with 6 in.
overlap. Staple through overlapped area, approximately 12 in. apart.

Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggered with the staples placed along the edges.
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staples/yd2. Moderate slopes,
2:1 (H:V) to 3:1 (H:V), require a minimum of 1 /2 staples/yd>.

Installation in Channels

Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

m Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the
project area.

m Excavate intermittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft
intervals along the channels.

m Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the
installation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the
crest of the channel side slopes.

m  Beginning at the downstream end and in the center of the channel, place the initial end of
the first roll in the anchor trench and secure with fastening devices at 12 in. intervals. Note:
matting will initially be upside down in anchor trench.

m In the same manner, position adjacent rolls in anchor trench, overlapping the preceding roll
a minimum of 3 in.

m  Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil.

m  Unroll center strip of matting upstream. Stop at next check slot or terminal anchor trench.
Unroll adjacent mats upstream in similar fashion, maintaining a 3 in. overlap.

m  Fold and secure all rolls of matting snugly into all transverse check slots. Lay mat in the
bottom of the slot then fold back against itself. Anchor through both layers of mat at 12 in.
intervals, then backfill and compact soil. Continue rolling all mat widths upstream to the
next check slot or terminal anchor trench.

m Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at
25 to 30 ft. intervals in lieu of excavated check slots.

m Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals.

m  Place edges of outside mats in previously excavated longitudinal slots; anchor using
prescribed staple pattern, backfill, and compact soil.

m  Anchor, fill, and compact upstream end of mat in a 12 in. by 6 in. terminal trench.
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m  Secure mat to ground surface using U-shaped wire staples, geotextile pins, or wooden stakes.
m  Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (if specified for turf reinforcement)
m  Always consult the manufacturer's recommendations for installation.

m Do not drive tracked or heavy equipment over mat.

m  Avoid any traffic over matting if loose or wet soil conditions exist.
m  Use shovels, rakes, or brooms for fine grading and touch up.

m  Smooth out soil filling just exposing top netting of mat.

Temporary Soil Stabilization Removal

m  Temporary soil stabilization removed from the site of the work must be disposed of if
necessary.

Costs

Relatively high compared to other BMPs. Biodegradable materials: $0.50 - $0.57/yd=.
Permanent materials: $3.00 - $4.50/yd2. Staples: $0.04 - $0.05/staple. Approximate costs for
installed materials are shown below:

Rolled Erosion Control Products CoI;:S;:-}'leA‘ql:re
Jute Mesh $6,500
Curled Wood Fiber $10,500
Straw $8,900
Biodegradable Wood Fiber $8,900
Coconut Fiber $13,000
Coconut Fiber Mesh $31,200
Straw Coconut Fiber $10,900
Plastic Netting $2,000
Plastic Mesh $3,200
Non-Biodegradable | Synthetic Fiber with Netting $34,800
Bonded Synthetic Fibers $50,000
Combination with Biodegradable $32,000

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov. 1999

Inspection and Maintenance
m 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, and
at two-week intervals during the non-rainy season.

m Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

8 of 11 California Stormwater BMP Handbook January 2003

Construction
www.cabmphandbooks.com



Geotextiles and Mats EC-7

m Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication of BMPs.

m If washout or breakage occurs, re-install the material after repairing the damage to the slope
or channel.

m Make sure matting is uniformly in contact with the soil.
m  Check that all the lap joints are secure.

m  Check that staples are flush with the ground.

m  Check that disturbed areas are seeded.

References
Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service,
January 1991.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002,

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

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999

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

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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1. Slope surface shall be free of rocks, clods, sticks
and grass. Mats/blankets shall have good soil contact.

2. Lay blankets loosely and stake or staple to maintain
direct contact with the soil. Do not stretch.

3. Install per manufacturer’'s recommendations
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Dewatering Operations NS-2

oW
oW

Standard Symbol

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

Definition and Dewatering Operations are practices that manage the discharge of pollutants when
Purpose non-storm water and accumulated precipitation (storm water) must be removed
from a work location so that construction work may be accomplished.

Appropriate ® These practices are implemented for discharges of non-storm water and storm

Applications water (accumulated rain water) from construction sites. Non-storm water
includes, but is not limited to, groundwater, dewatering of piles, water from
cofferdams, water diversions, and water used during construction activities that
must be removed from a work area.

m Practices identified in this section are also appropriate for implementation
when managing the removal of accumulated precipitation (storm water) from
depressed areas at a construction site.

m  Storm water mixed with non-storm water should be managed as non-storm water.

Dewatering operations for non-storm water will require, and must comply
with, applicable local permits, project-specific permits, and regulations.

Limitations

m Site conditions will dictate design and use of dewatering operations.

m A dewatering plan shall be submitted as part of the SWPPP/WPCP detailing
the location of dewatering activities, equipment, and discharge point.

m  The controls discussed in this best management practice (BMP) address
sediment only. If the presence of polluted water with hazardous substances is
identified in the contract, the contractor shall implement dewatering pollution
controls as required by the contract documents. If the quality of water to be
removed by dewatering is not identified as polluted in the contract documents,
but is later determined by observation or testing to be polluted, the contractor
shall notify the Resident Engineer (RE) and comply with Standard
Specifications Section 5-1.116, “Differing Site Conditions.”

: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Dewatering Operations NS-2
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Standards and
Specifications

Avoid dewatering discharges where possible by using the water for dust
control, by infiltration, etc.

Dewatering shall be conducted in accordance with the Field Guide to
Construction Site Dewatering, October 2001, CTSW-RT-01-010.

Dewatering for accumulated precipitation (storm water) shall follow this BMP
and use treatment measures specified herein.

The RWQCB may require a separate NPDES permit prior to the dewatering
discharge of non-storm water. These permits will have specific testing,
monitoring, and discharge requirements and can take significant time to obtain.

Except in RWQCB Regions 1 and 2, the discharge of accumulated
precipitation (storm water) to a water body or storm drain is subject to the
requirements of Caltrans NPDES permit. Sediment control and other
appropriate BMPs (e.g., outlet protection/energy dissipation) must be
employed when this water is discharged.

RWQCB Regions 1 and 2 require notification and approval prior to any
discharge of water from construction sites.

In RWQCB Regions 3, 5, 7, and 9 non-storm water dewatering for discharges
meeting certain conditions are allowed under an RWQCB general dewatering
NPDES Permit. Notification and approval from the RWQCB is required prior
to conducting these operations. This includes storm water that is mixed with
groundwater or other non-storm water sources. Once the discharge is allowed,
appropriate BMPs must be implemented to ensure that the discharge complies
with all permit requirements. Conditions for potential discharge under an
RWQCB general dewatering NPDES Permit include:

— Regions 3, 5, 7: Non-storm water discharges, free of pollutants other than
sediment, <0.25 MGD, with a duration of 4 or fewer months.

— Region 9: Groundwater, free of pollutants other than sediment, <0.10
MGD, to surface waters other than San Diego Bay.

The flow chart shown on Page 4 shall be utilized to guide dewatering
operations.

The RE will coordinate monitoring and permit compliance.

Discharges must comply with regional and watershed-specific discharge
requirements.

Additional permits or permissions from other agencies may be required for
dewatering cofferdams or diversions.

Dewatering discharges must not cause erosion at the discharge point.

: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Dewatering Operations NS-2
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m Dewatering records shall be maintained for a period of 3 years.

Maintenance and ® Inspect all BMPs implemented to comply with permit requirements frequently
Inspection and repair or replace to ensure the BMPs function as designed.

m  Accumulated sediment removed during the maintenance of a dewatering
device may 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.

m  Accumulated sediment that is commingled with other pollutants must be
disposed of in accordance with all applicable laws and regulations and as

approved by the RE.
: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Dewatering Operations NS-2
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NS-2

Does water

Contact CSWC for Assess water guality and & haty e odor,

. : : . : discoloration other than
assistance with managing estimate discharge sediment, or an gily sheen
the dewatering discharge. flow rate and volume. ;

or foam on the
surface?

Is it feasible
to manage water
without discharge
to a storm drain or
water hody?

Contact CSWC
regarding further testing
and consideration.

¥ v

¥

located outside of
RWQCE Regions 1:and 27

Does the discharge consist
solely of accumulated

Retain water
on site: Discharge hy
Infiltrate/ agreement to a
Evaporate/ sanitary sewer.
Reuse

Consult with the CSWC
if considering one of
the following options.

Is the site

and

precipitation?

fes
Accumuiated
precipitation in

Dlscharge by
agreement to
adjacent
land ¥acility.

Transport
Off site for
disposal.

1

Statewide Permit for Caltrans:

Regions 3,5,7
Non-storm water discharges, free of pollutants other

than sediment, <0.256 MGD, with a duration of 4 or fewer
months.

Region 9
Groundwater, free of pollutants otherthan sediment,
<0.1 MGD, to surface waters other than San Diego Bay.

Abbreviations:

- Note:
BMP
CSwe
MGD
NPDES
RWQCB
SWPPP
WPCP

Best Management Practice

Construction Storm Water Coordinator

Million gallons per day

National Pollutant Discharge Elimination System
Regional Water Quality Contrel Board

Storm Water Pollution Prevention Plan

Water Pollution Control Program

This flow chart applies to
dewatering of non-storm water
{groundwater, water from
cofferdams, diversions, etec.) and
accumulated precipitation. Contact
the CSWC for guidance on all other
discharges.

ftis in Region Tor 2 or
s a non-storm water
discharge.

RWQCE Regions 3 - 9.

Does the
project have a
dewatering

permit?

Follow permit
regquirements

Is the project in
Regions 3, 5, 7, or 97

Consult RWQCB
for discharge
requirements.

and

Does it meet the definition of
a gualifiying discharge ' for
that Region?

Discharge to storm drain or water body
under NPDES Statewide Permit for
Yes caftrans.

Notify FWQCE of proposed
dewatering discharge and
provide any available
anaktical testing or
qualitative assessment

information.
Is water Yes
- visibly
clear?
No
A
Implement Discharge water to
sediment control - storm drain
BMPs. or water body.
¥

Monitor and maintain to
ensure sediment controls
are working and to prevent
erosion at outfall.

¥

Maintain monitoring
records with SWPPPWPCP
and provide to RWQCB if
required.

\. /

-
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Dewatering Operations NS-2

Sediment A variety of methods can be used to treat water during dewatering operations from
Treatment the construction site. Several devices are presented in this section that provide
options to achieve sediment removal. The size of particles present in the sediment
and Permit or receiving water limitations on sediment are key considerations for
selecting sediment treatment option(s); in some cases, the use of multiple devices
may be appropriate.

Category 1: Constructed Settling Technologies

The devices discussed in this category are to be used exclusively for dewatering
operations only.

Sediment/Desilting Basin (SC-2)

Description:

A desilting basin is a temporary basin with a controlled release structure that is
formed by excavation and/or construction of an embankment to detain sediment-

laden runoff and allow sediment to settle out before discharging.

Appropriate Applications:

m Effective for the removal of trash, gravel, sand, and silt and some metals that
settle out with the sediment.

Implementation:

m Excavation and construction of related facilities is required.

m Temporary desilting basins must be fenced if safety is a concern.

m  Outlet protection is required to prevent erosion at the outfall location.
Maintenance:

m Maintenance is required for safety fencing, vegetation, embankment, inlet and
outfall structures, as well as other features.

m  Removal of sediment is required when the storage volume is reduced by one-
third.

Sediment Trap (SC-3)
Description:

A sediment trap is a temporary basin formed by excavation and/or construction of
an earthen embankment across a waterway or low drainage area to detain sediment-
laden runoff and allow sediment to settle out before discharging.

: Caltrans Storm Water Quality Handbooks Section 7
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Dewatering Operations NS-2

Appropriate Applications:

m Effective for the removal of large and medium sized particles (sand and gravel)
and some metals that settle out with the sediment.

Implementation:

m Excavation and construction of related facilities is required.

m Trap inlets shall be located to maximize the travel distance to the trap outlet.
m  Use rock or vegetation to protect the trap outlets against erosion.
Maintenance:

m  Maintenance is required for vegetation, embankment, inlet and outfall
structures, as well as other features.

m  Removal of sediment is required when the storage volume is reduced by one-
third.

Category 2: Mobile Settling Technologies

The devices discussed in this category are typical of tanks that can be used for
sediment treatment of dewatering operations. A variety of vendors are available
who supply these tanks.

Weir Tank

Description:

A weir tank separates water and waste by using weirs. The configuration of the
weirs (over and under weirs) maximizes the residence time in the tank and
determines the waste to be removed from the water, such as oil, grease, and
sediments.

Appropriate Applications:

m The tank removes trash, some settleable solids (gravel, sand, and silt), some
visible oil and grease, and some metals (removed with sediment). To achieve
high levels of flow, multiple tanks can be used in parallel. If additional
treatment is desired, the tanks can be placed in series or as pre-treatment for
other methods.

Implementation:

m Tanks are delivered to the site by the vendor, who can provide assistance with
set-up and operation.

m Tank size will depend on flow volume, constituents of concern, and residency
period required. Vendors shall be consulted to appropriately size tank.

: Caltrans Storm Water Quality Handbooks Section 7
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Dewatering Operations NS-2

Maintenance:
m Periodic cleaning is required based on visual inspection or reduced flow.
m Oil and grease disposal must be by licensed waste disposal company.

Schematic Diagrams:

Weir Tanks

Dewatering Tank
Description:

A dewatering tank removes debris and sediment. Flow enters the tank through the
top, passes through a fabric filter, and is discharged through the bottom of the tank.
The filter separates the solids from the liquids.

Appropriate Applications:

m The tank removes trash, gravel, sand, and silt, some visible oil and grease, and
some metals (removed with sediment). To achieve high levels of flow, multiple
tanks can be used in parallel. If additional treatment is desired, the tanks can be
placed in series or as pre-treatment for other methods.

Implementation:

m Tanks are delivered to the site by the vendor, who can provide assistance with
set-up and operation.

m Tank size will depend on flow volume, constituents of concern, and residency
period required. Vendors shall be consulted to appropriately size tank.

Maintenance:
m Periodic cleaning is required based on visual inspection or reduced flow.

m Oil and grease disposal must be by licensed waste disposal company.
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Dewatering Operations NS-2

Schematic Diagrams:

Dewatering Tanks

Category 3: Basic Filtration Technologies

Gravity Bag Filter
Description:

A gravity bag filter, also referred to as a dewatering bag, is a square or rectangular
bag made of non-woven geotextile fabric that collects sand, silt, and fines.

Appropriate Applications:

m Effective for the removal of sediments (gravel, sand, and silt). Some metals are
removed with the sediment.

Implementation:

m  Water is pumped into one side of the bag and seeps through the bottom and
sides of the bag.

m A secondary barrier, such as a rock filter bed or straw/hay bale barrier, is placed
beneath and beyond the edges of the bag to capture sediments that escape the bag.

Maintenance:

m Inspection of the flow conditions, bag condition, bag capacity, and the
secondary barrier is required.

m  Replace the bag when it no longer filters sediment or passes water at a
reasonable rate.

m The bag is disposed off-site, or on-site as directed by the RE.
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Schematic Diagrams:

DEWATERING BAG
AVAILABLE IN VARIOUS
SHAPES AND SIZES FOA .
SECIMENT GOMTAINMENT f‘
.
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FILTERED WATER

Gravity Bag Filter

Category 4: Advanced Filtration Technologies

Sand Media Particulate Filter
Description:

Water is treated by passing it through canisters filled with sand media. Generally,
sand filters provide a final level of treatment. They are often used as a secondary or
higher level of treatment after a significant amount of sediment and other pollutants
have been removed.

Appropriate Applications:

m Effective for the removal of trash, gravel, sand, and silt and some metals, as
well as the reduction of biochemical oxygen demand (BOD) and turbidity.

m Sand filters can be used for standalone treatment or in conjunction with bag and
cartridge filtration if further treatment is required.

m Sand filters can also be used to provide additional treatment to water treated via
settling or basic filtration.

Implementation:

m  The filters require delivery to the site and initial set up. The vendor can provide
assistance with installation and operation.

Maintenance:

m  The filters require monthly service to monitor and maintain the sand media.

: Caltrans Storm Water Quality Handbooks Section 7
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Schematic Diagrams:

Sand Media Particulate Filters

Pressurized Bag Filter
Description:

A pressurized bag filter is a unit composed of single filter bags made from polyester
felt material. The water filters through the unit and is discharged through a header,
allowing for the discharge of flow in series to an additional treatment unit. Vendors
provide pressurized bag filters in a variety of configurations. Some units include a
combination of bag filters and cartridge filters for enhanced contaminant removal.

Appropriate Applications:

m Effective for the removal of sediment (sand and silt) and some metals, as well
as the reduction of BOD, turbidity, and hydrocarbons. Oil absorbent bags are
available for hydrocarbon removal.

m Filters can be used to provide secondary treatment to water treated via settling
or basic filtration.

Implementation:

m  The filters require delivery to the site and initial set up. The vendor can provide
assistance with installation and operation.

Maintenance:

m The filter bags require replacement when the pressure differential exceeds the
manufacturer’s recommendation.

: Caltrans Storm Water Quality Handbooks Section 7
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Schematic Diagrams:

Pressurized Bag Filter

Cartridge Filter
Description:

Cartridge filters provide a high degree of pollutant removal by utilizing a number of
individual cartridges as part of a larger filtering unit. They are often used as a
secondary or higher (polishing) level of treatment after a significant amount of
sediment and other pollutants are removed. Units come with various cartridge
configurations (for use in series with pressurized bag filters) or with a larger single
cartridge filtration unit (with multiple filters within).

Appropriate Applications:

m Effective for the removal of sediment (sand, silt, and some clays) and metals, as
well as the reduction of BOD, turbidity, and hydrocarbons. Hydrocarbons can
effectively be removed with special resin cartridges.

m Filters can be used to provide secondary treatment to water treated via settling
or basic filtration.

Implementation:

m The filters require delivery to the site and initial set up. The vendor can provide
assistance.

Maintenance:

m The cartridges require replacement when the pressure differential exceeds the
manufacturer’s recommendation.
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Schematic Designs:

Cartridge Filter
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Vehicle and Equipment Cleaning NS-8

Y — m—

VEHICLE | R\
WASH
AREA

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control

O Tracking Control

0 Wind Erosion Control
Sump ® Non-Storm Water Management

o Materials and Waste Management

Definition and
Purpose

Appropriate
Applications

Limitations

Standards and
Specifications

Vehicle and equipment cleaning procedures and practices are used to minimize or
eliminate the discharge of pollutants from vehicle and equipment cleaning
operations to storm drain system or to watercourses.

These procedures are applied on all construction sites where vehicle and
equipment cleaning is performed.

None.
On-site vehicle and equipment washing is discouraged.

Cleaning of vehicles and equipment with soap, solvents or steam shall not
occur on the project site unless the Resident Engineer (RE) has been notified
in advance and the resulting wastes are fully contained and disposed of
outside the highway right-of-way in conformance with the provisions in the
Standard Specifications Section 7-1.13. Resulting wastes and by-products
shall not be discharged or buried within the highway right-of-way, and must
be captured and recycled or disposed according to the requirements of
WM-10, “Liquid Waste Management” or WM-6, “Hazardous Waste
Management,” depending on the waste characteristics. Minimize use of
solvents. The use of diesel for vehicle and equipment cleaning is prohibited.

Vehicle and equipment wash water shall be contained for percolation or
evaporative drying away from storm drain inlets or watercourses and shall not
be discharged within the highway right-of-way. Apply sediment control
BMPs if applicable.

All vehicles/equipment that regularly enter and leave the construction site
must be cleaned off-site.

When vehicle/equipment washing/cleaning must occur onsite, and the
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Vehicle and Equipment Cleaning NS-8

Maintenance and
Inspection

operation cannot be located within a structure or building equipped with
appropriate disposal facilities, the outside cleaning area shall have the
following characteristics, and shall be arranged with the construction storm
water coordinator:

— Located away from storm drain inlets, drainage facilities, or
watercourses.

— Paved with concrete or asphalt and bermed to contain wash waters and to
prevent run-on and runoff.

— Configured with a sump to allow collection and disposal of wash water.
— Wash waters shall not be discharged to storm drains or watercourses.

— Used only when necessary.

When cleaning vehicles/equipment with water:

— Use as little water as possible. High pressure sprayers may use less water
than a hose, and shall be considered.

— Use positive shutoff valve to minimize water usage.

— Facility wash racks shall discharge to a sanitary sewer, recycle system or
other approved discharge system and shall not discharge to the storm
drainage system or watercourses.

The control measure shall be inspected at a minimum of once a week.

Monitor employees and subcontractors throughout the duration of the
construction project to ensure appropriate practices are being implemented.

Inspect sump regularly and remove liquids and sediment as needed or as
directed by the RE.
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Vehicle and Equipment Fueling NS-9

Standard Symbol

A ~ o BMP Objectives
FUELING G O Soil Stabilization
AREA | O Sediment Control
O Tracking Control
© Wind Erosion Control
® Non-Storm Water Management
o Materials and Waste Management

Definition and Vehicle and equipment fueling procedures and practices are designed to minimize
Purpose or eliminate the discharge of fuel spills and leaks into storm drain systems or to
watercourses.

Appropriate These procedures are applied on all construction sites where vehicle and
Applications equipment fueling takes place.

Limitations = Onsite vehicle and equipment fueling shall only be used where it's impractical
to send vehicles and equipment off-site for fueling.

Standards and = When fueling must occur onsite, the contractor shall select and designate an
Specifications area to be used, subject to approval of the Resident Engineer (RE).

m  Absorbent spill clean-up materials and spill kits shall be available in fueling
areas and on fueling trucks and shall be disposed of properly after use.

m  Drip pans or absorbent pads shall be used during vehicle and equipment
fueling, unless the fueling is performed over an impermeable surface in a
dedicated fueling area.

m  Dedicated fueling areas shall be protected from storm water run-on and
runoff, and shall be located at least 15 m (50 ft) from downstream drainage
facilities and watercourses. Fueling must be performed on level-grade areas.

m  Nozzles used in vehicle and equipment fueling shall be equipped with an
automatic shut-off to control drips. Fueling operations shall not be left
unattended.

m Protect fueling areas with berms and/or dikes to prevent run-on, runoff, and to
contain spills.
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Vehicle and Equipment Fueling

NS-9

m  Use vapor recovery nozzles to help control drips as well as air pollution
where required by Air Quality Management Districts (AQMD). Ensure the

nozzle is secured upright when not in use.

m  Fuel tanks shall not be "topped-oft."

m  Vehicles and equipment shall be inspected on each day of use for leaks.
Leaks shall be repaired immediately or problem vehicles or equipment shall

be removed from the project site.

m  Absorbent spill clean-up materials shall be available in fueling and
maintenance areas and used on small spills instead of hosing down or burying
techniques. The spent absorbent material shall be removed promptly and

disposed of properly.

m Federal, state, and local requirements shall be observed for any stationary
above ground storage tanks. Refer to WM-1, “Material Delivery and

Storage.”

m  Mobile fueling of construction equipment throughout the site shall be
minimized. Whenever practical, equipment shall be transported to the

designated fueling area.

Maintenance and = Fueling areas and storage tanks shall be inspected regularly.

Inspection

m  Keep an ample supply of spill cleanup material on the site.

m Immediately cleanup spills and properly dispose of contaminated soil and

cleanup materials.
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Vehicle and Equipment Maintenance |NS-1 o|

/—-

K
N )

[

Standard Symbol

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

Definition and Procedures and practices to minimize or eliminate the discharge of pollutants to
Purpose the storm drain systems or to watercourses from vehicle and equipment
maintenance procedures.

Appropriate These procedures are applied on all construction projects where an onsite yard
Applications area is necessary for storage and maintenance of heavy equipment and vehicles.

Limitations = None identified.

Standards and = Drip pans or absorbent pads shall be used during vehicle and equipment
Specifications maintenance work that involves fluids, unless the maintenance work is
performed over an impermeable surface in a dedicated maintenance area.

m All maintenance areas are required to have spill kits and/or use other spill
protection devices.

m Dedicated maintenance areas shall be protected from storm water run-on and
runoff, and shall be located at least 15 m (50 ft) from downstream drainage
facilities and watercourses.

m  Drip Pans or plastic sheeting shall be placed under all vehicles and equipment
placed on docks, barges, or other structures over water bodies when the
vehicle or equipment is planned to be idle for more than one hour.

m  Absorbent spill clean-up materials shall be available in maintenance areas and
shall be disposed of properly after use. Substances used to coat asphalt

transport trucks and asphalt-spreading equipment shall be non-toxic.

m  Use off-site maintenance facilities whenever practical.
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Vehicle and Equipment Maintenance |NS-1 o|

m For long-term projects, consider constructing roofs or using portable tents
over maintenance areas.

m  Properly dispose of used oils, fluids, lubricants, and spill cleanup materials.

m Do not dump fuels and lubricants onto the ground.

m Do not place used oil in a dumpster or pour into a storm drain or watercourse.
m  Properly dispose or recycle used batteries.

m Do not bury used tires.

m  Repair of fluid and oil leaks immediately.

m  Provide spill containment dikes or secondary containment around stored oil
and chemical drums.

Maintenance and = Maintain waste fluid containers in leak proof condition.
Inspection . . _ _
m  Vehicle and equipment maintenance areas shall be inspected regularly.
m  Vehicles and equipment shall be inspected on each day of use. Leaks shall be
repaired immediately or the problem vehicle(s) or equipment shall be
removed from the project site.
m Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or
replace as needed.
: Caltrans Storm Water Quality Handbooks Section 7
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Standard Symbol

BMP Objectives
O Soil Stabilization
® Sediment Control
O Tracking Control
O Wind Erosion Control
© 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 allow
sediment to settle from runoff before water leaves the construction site.

Appropriate Silt fences are placed:

Applications m  Below the toe of exposed and erodible slopes.
m  Down-slope of exposed soil areas.
m  Around temporary stockpiles.
m  Along streams and channels.
m  Along the perimeter of a project.

Limitations = Not effective unless trenched and keyed in.
m Not intended for use as mid-slope protection on slopes greater than 1:4 (V:H).
m  Must be maintained.
m  Must be removed and disposed of.
m  Don’t use below slopes subject to creep, slumping, or landslides.
m  Don’t use in streams, channels, drain inlets, or anywhere flow is concentrated.
m  Don’t use silt fences to divert flow.
:t gilrt‘rsatr;z(i’;i;ms\?t/: tgres(?tulsllgxazaerﬁl;?\?l;’sractices Manual Silt Fefsgtisog-;‘r
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Silt Fence @

Standards and Design and Layout

Specifications m  The maximum length of slope draining to any point along the silt fence shall

be 61 m (200 ft) or less.
m  Slope of area draining to silt fence shall be less than 1:1 (V:H).
m Limit to locations suitable for temporary ponding or deposition of sediment.

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

m Silt fences shall not be used in concentrated flow areas.
m Lay out in accordance with Pages 5 and 6 of this BMP.

m 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 installing
silt fence. Additional protection may be a chain link fence or a cable fence.

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

Materials

m  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 layer. The reinforcement layer shall 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 D4491. Contractor
must submit certificate of compliance in accordance with Standard
Specifications Section 6-1.07.

m  Wood stakes shall be commercial quality lumber of the size and shape shown
on the plans. Each stake shall 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.

m 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.

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

Installation

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

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

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

m  Excavation of the trenches shall be performed immediately before installation
of the temporary linear sediment barriers.

m  Construct silt fences with a set-back of at least 1m (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 slope, but shall
be constructed as far from the toe of the slope as practical.

m  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).

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

m Install in accordance with Pages 5 and 6 of this BMP.

Maintenance and = Repair undercut silt fences.

Inspection
P Repair or replace split, torn, slumping, or weathered fabric.

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

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

m  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.

m 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 replaced with new silt fence barriers.
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m  Holes, depressions or other ground disturbance caused by the removal of the
temporary silt fences shall be backfilled and repaired in conformance with the
Standard Specifications.

m 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.
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Sediment/Desilting Basin SC-2

(2

Standard Symbol

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

Definition and A sediment/desilting basin is a temporary basin formed by excavating and/or
Purpose constructing an embankment so that sediment-laden runoff is temporarily
detained under quiescent conditions, allowing sediment to settle out before the
runoff is discharged (refer to Figures 1 and 2).

Appropriate Sediment basins shall be designed in accordance with Section A of the State of

Applications California NPDES General Permit for Storm Water Discharges Associated with
Construction Activities (General Permit). If there is insufficient area to construct
a sediment basin in accordance with the General Permit requirements, then the
alternate desilting design standards specified herein may be used. This BMP may
be implemented on a project-by-project basis with other BMPs when determined
necessary and feasible by the RE.

Sediment/Desilting Basins shall be considered for use:
m  On construction projects with disturbed areas during the rainy season.
m  Where sediment-laden water may enter the drainage system or watercourses.

m At outlets of disturbed soil areas with areas between 2 ha and 4 ha (5 ac and

10 ac).
Limitations m Alternative BMPs must be thoroughly investigated for erosion control before
selecting temporary desilting basins.
m  Requires large surface areas to permit settling of sediment.
m  Not appropriate for drainage areas greater than 30 ha (75 ac).
m  Not to be located in live streams
: Caltrans Storm Water Quality Handbooks Section 4
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Sediment/Desilting Basin SC-2

m For safety reasons, basins shall have protective fencing.
m  Size may be limited by availability of right-of-way.

Standards and = Limit the contributing area to the sediment/desilting basin to only the runoff
Specifications from the disturbed soil areas. Use temporary concentrated flow conveyance
controls to divert runoff from undisturbed areas away from the
sediment/desilting basin.

Sediment Basin

m  Sediment basins shall, at a minimum, be designed as follows:

—  Option 1: Pursuant to local ordinance for sediment basin design and
maintenance, provided that the design efficiency is as protective or more
protective of water quality than Option 3.

OR

—  Option 2: Sediment basin(s), as measured from the bottom of the basin
to the principal outlet, shall have at least a capacity equivalent to 102
cubic meters (3,600 cubic feet) of storage per 0.4 hectare (1 acre)
draining into the sediment basin. The length of the basin shall be more
than twice the width of the basin. The length is determined by
measuring the distance between the inlet and the outlet; and the depth
must not be less than 0.9 m (3 ft) nor greater than 1.5 m (5 ft) for safety
reasons and for maximum efficiency.

OR

—  Option 3: Sediment basin(s) shall be designed using the standard
equation:

As=1.20/Vs  (Eq. 1)

Where:

As = Minimum surface area for trapping soil particles of a certain size
Vs = Settling velocity of the design particle size chosen

0=CIl4

Where:

0 = Discharge rate measured in cubic feet per second

C = Runoff coefficient

1= Precipitation intensity for the 10-year, 6-hour rain event

A = Area draining into the sediment basin in acres

: Caltrans Storm Water Quality Handbooks Section 4
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Sediment/Desilting Basin sc-z'

The design particle size shall be the smallest soil grain size determined
by wet sieve analysis, or the fine silt sized (0.01mm) particle, and the Vs
used shall be 100 percent of the calculated settling velocity.

The length is determined by measuring the distance between the inlet
and the outlet; the length shall be more than twice the dimension as the
width; the depth shall not be less than 0.9 m (3 ft) nor greater than 1.5 m
(5 ft) for safety reasons and for maximum efficiency [0.6 m (2 ft) of
sediment storage, 0.6 m (2 ft) of capacity). The basin(s) shall be located
on the site where it can be maintained on a year-round basis and shall be
maintained on a schedule to retain the 0.6 m (2 ft) of capacity.

OR

—  Option 4: The use of an equivalent surface area design or equation,
provided that the design efficiency is as protective or more protective of
water quality than Option 3.

Desilting Basin

m Desilting basins shall be designed to have a capacity equivalent to 100 cubic
meters of storage (as measured from the top of the basin to the principal
outlet) per hectare of contributory area. This design is less than the required
to capture the 0.01 mm particle size but larger than that required to capture
particles 0.02 mm or larger.

m  The length of the basin shall be more than twice the width of the basin; the
length shall be determined by measuring the distance between the inlet and
the outlet.

m  The depth must be no less than one (1) meter nor greater than 1.5 m.

m  Basins with an impounding levee greater than 1.5 m (5 ft) tall, measured from
the lowest point to the impounding area to the highest point of the levee, and
basins capable of impounding more than 1000 cubic meters (35,300 cubic
feet), shall be designed by a professional Civil Engineer registered with the
state of California. The design must be submitted to the Resident Engineer
(RE) for approval at least 7 days prior to the basin construction. The design
shall include maintenance requirements, including sediment and vegetation
removal, to ensure continuous function of the basin outlet and bypass
structures.

General Requirements
m  Design and locate sediment/desilting basins so that they can be maintained.

Construct desilting basins prior to the rainy season and construction activities.

m  Sediment/desilting basins, regardless of size and storage volume, shall include
features to accommodate overflow or bypass flows that exceed the design storm
event. The calculated basin volume and proposed location shall be submitted to

: Caltrans Storm Water Quality Handbooks Section 4
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Sediment/Desilting Basin SC-2

the RE for approval at least 3 days prior to the basin construction.

m  Construct an emergency spillway to accommodate flows not carried by the
principal spillway. Spillway shall consist of an open channel (earthen or
vegetated) over undisturbed material (not fill) or constructed of a non-
erodible riprap.

m  Spillway control section, which is a level portion of the spillway channel at
the highest elevation in the channel, shall be a minimum of 6 m (20 ft) in
length.

m A forebay, constructed upstream of the basin may be provided to remove
debris and larger particles.

m Basin inlets shall be located to maximize travel distance to the basin outlet.

m  Rock or vegetation shall be used to protect the basin inlet and slopes against
erosion.

m  The outflow from the basins shall be provided with outlet protection to
prevent erosion and scouring of the embankment and channel. See BMP SS-
10, “Outlet Protection/Velocity Dissipation Devices.”

m Basin shall be located: (1) by excavating a suitable area or where a low
embankment can be constructed across a swale, (2) where post-construction
(permanent) detention basins will be constructed, (3) where failure would not
cause loss of life or property damage, (4) where the basins can be maintained
on a year-round basins to provide access for maintenance, including sediment
removal and sediment stockpiling in a protected area, and to maintain the
basin to provide the required capacity.

m  Areas under embankments, structural works, and sediment/desilting basin
must be cleared, stripped of vegetation in accordance with Standard
Specifications Section 16 — “Clearing and Grubbing.”

m Earthwork shall be in accordance with Standard Specifications Section 19 —
“Earthwork”. Contractor is specifically directed to Standard Specifications
Sections 19-5, “Compaction,” and 19-6, “Embankment Construction.”

m  Structure shall be placed on a firm, smooth foundation with the base securely
anchored with concrete or other means to prevent floatation.

m Discharge from the basin shall be accomplished through a water quality
outlet. An example is shown in Figure 3. The Principal outlet shall consist of
a corrugated metal, high density polyethylene (HDPE), or reinforced concrete
riser pipe with dewatering holes and an anti-vortex device and trash rack
attached to the top of the riser, to prevent floating debris from flowing out of
the basin or obstructing the system. This principal structure shall be designed

: Caltrans Storm Water Quality Handbooks Section 4
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Sediment/Desilting Basin SC-2

to accommodate the inflow design storm.

m A rock pile or rock-filled gabions can serve as alternatives to the debris
screen, although the designer should be aware of the potential for extra
maintenance involved should the pore spaces in the rock pile clog.

m  Proper hydraulic design of the outlet is critical to achieving the desired
performance of the basin. The water quality outlet should be designed to
drain the basin within 24 to 72 hours (also referred to as “drawdown time”).
(The 24-hour limit is specified to provide adequate settling time; the 72-hour
limit is specified to mitigate vector control concerns.)

m  The two most common outlet problems that occur are: (1) the capacity of the
outlet is too great resulting in only partial filling of the basin and drawdown
time less than designed for; and (2) the outlet clogs because it is not
adequately protected against trash and debris. To avoid these problems, the
following outlet types are recommended for use: (1) a single orifice outlet
with or without the protection of a riser pipe, and (2) perforated riser. Design
guidance for single orifice and perforated riser outlets are as follows:

Flow Control Using a Single Orifice At The Bottom Of The Basin
(Figure 1): The outlet control orifice should be sized using the following
equation:

B 0.5 -5 B 0.5
g 2A(H Ho)05 _ (7x107)A(H — Ho) (Eq.2)
3600CT(2g)" CT

where:

= area of orifice (ft%) (1 ft* =0.0929m?)

= surface area of the basin at mid elevation (ft)
= orifice coefficient

= drawdown time of full basin (hrs)

= gravity (32.2 ft/s%)

= elevation when the basin is full (ft)

o = final elevation when basin is empty (ft)

T QNS
|

With a drawdown time of 40 hours, the equation becomes:

e (1.75x10™°)A(H — Ho)*®
C

(Eq. 3)

Flow Control Using Multiple Orifices (see Figure2):
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Sediment/Desilting Basin SC-2

ZA(hmax )
a, = 05 (Eq. 4)
CT(zg[hmax - hcentroid of orifices ])
With terms as described above except:
a; = total area of orifices
Niax = maximum height from lowest orifice to the maximum water

surface (ft)

Reentroid of orifices = height from the lowest orifice to the centroid of the orifice
configuration (ft)

Allocate the orifices evenly on two rows; separate the holes by 3x hole
diameter vertically, and by 120 degrees horizontally (refer to Figure 3).

Because basins are not maintained for infiltration, water loss by infiltration
should be disregarded when designing the hydraulic capacity of the outlet
structure.

Care must be taken in the selection of "C"; 0.60 is most often recommended
and used. However, based on actual tests, GKY (1989), "Outlet Hydraulics of
Extended Detention Facilities for Northern Virginia Planning District
Commission", recommends the following:

C= 0.66 for thin materials; where the thickness is equal to or less than
the orifice diameter, or

C = 0.80 when the material is thicker than the orifice diameter

m  The Contractor shall verify that the outlet is properly designed to handle the
design and peak flows.

m  Attach riser pipe (watertight connection) to a horizontal pipe (barrel), which
extends through the embankment to toe of fill. Provide anti-seep collars on
the barrel.

m  Cleanout level shall be clearly marked on the riser pipe

m  Avoid dewatering of groundwater to the sediment/desilting basin during the
rainy season. Insignificant quantities of accumulated precipitation may be
dewatered to the sediment/desilting basin unless precipitation is forecasted
within 24 hours. Refer to NS-2 “Dewatering Operations.”

m  Chain link fencing shall be provided around each sediment/desilting basin to
prevent unauthorized entry to the basin or if safety is a concern. Fencing

shall be in accordance with Standard Specifications Section 80 — “Fencing.”

Maintenance and = Inspect sediment/desilting basins before and after rainfall events and weekly

Inspection during the rest of the rainy season. During extended rainfall events, inspect at
: Caltrans Storm Water Quality Handbooks Section 4
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Sediment/Desilting Basin SC-2

least every 24 hours.
m  Examine basin banks for seepage and structural soundness.

m  Check inlet and outlet structures and spillway for any damage or obstructions.
Repair damage and remove obstructions as needed, or as directed by the RE.

m  Remove standing water from the basin within 72 hours after accumulation.

m  Check inlet and outlet area for erosion and stabilize if required, or if directed
by the RE.

m  Remove accumulated sediment when its volume reaches one-third the volume
of the sediment storage. Properly dispose of sediment and debris removed

from the basin.

m Check fencing for damage and repair as needed or as directed by the RE.

: Caltrans Storm Water Quality Handbooks Section 4
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Sediment/Desilting Basin SC-2
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Sediment/Desilting Basin SC-2
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Sediment/Desilting Basin
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Check Dams SC-4

Standard Symbol

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

Definition and Check dams reduce scour and channel erosion by reducing flow velocity and
Purpose encouraging sediment settlement. A check dam is a small device constructed of
rock, gravel bags, sandbags, fiber rolls, or other proprietary product placed across
a natural or man-made channel or drainage ditch.

Appropriate = Check dams may be installed:
Applications

—  In small open channels that drain 4 ha (10 ac) or less.

—  In steep channels where storm water runoff velocities exceed 1.5 m/s
(4.9 ft/sec).

—  During the establishment of grass linings in drainage ditches or channels.

—  In temporary ditches where the short length of service does not warrant
establishment of erosion-resistant linings.

m  This BMP may be implemented on a project-by-project basis with other
BMPs when determined necessary and feasible by the Resident Engineer
(RE).

Limitations Not to be used in live streams.

m  Not appropriate in channels that drain areas greater than 4 ha (10 ac).

m  Not to be placed in channels that are already grass lined unless erosion is
expected, as installation may damage vegetation.

m  Require extensive maintenance following high velocity flows.

m  Promotes sediment trapping, which can be re-suspended during subsequent
storms or removal of the check dam.

: Caltrans Storm Water Quality Handbooks Section 4
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Check Dams SC-4

m  Not to be constructed from straw bales or silt fence.

Standards and = Check dams shall be placed at a distance and height to allow small pools to
Specifications form behind them. Install the first check dam approximately 5 meters (16 ft)
from the outfall device and at regular intervals based on slope gradient and
soil type.

m  For multiple check dam installation, backwater from downstream check dam
shall reach the toe of the upstream dam.

m  High flows (typically a 2-year storm or larger) shall safely flow over the
check dam without an increase in upstream flooding or damage to the check
dam.

m  Where grass is used to line ditches, check dams shall be removed when grass
has matured sufficiently to protect the ditch or swale.

m  Rock shall be placed individually by hand or by mechanical methods (no
dumping of rock) to achieve complete ditch or swale coverage.

m  Fiber rolls may be used as check dams if approved by the RE or the
Construction NPDES Coordinator. Refer to SC-5 “Fiber Rolls.”

m Gravel bags may be used as check dams with the following specifications:

Materials

—  Bag Material: Bags shall be either polypropylene, polyethylene or
polyamide woven 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
ultraviolet stability exceeding 70% in conformance with the
requirements in ASTM designation D4355.

—  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
approximately 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: Fill material 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 deleterious materials. The opening of gravel-filled
bags shall be secured such that gravel does not escape. 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.

Installation

—  Install along a level contour.
—  Tightly abut bags and stack gravel bags using a pyramid approach.
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Check Dams SC-4

Gravel bags shall not be stacked any higher than 1 meter (3.2 ft).

—  Upper rows of gravel bags shall overlap joints in lower rows.
Maintenance and Inspect check dams after each significant rainfall event. Repair damage as
Inspection needed or as required by the RE.

m  Remove sediment when depth reaches one-third of the check dam height.

m  Remove accumulated sediment prior to permanent seeding or soil
stabilization.

m  Remove check dam and accumulated sediment when check dams are no
longer needed or when required by the RE.

m  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.
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Fiber Rolls SC-5

/

A

L

Standard Symbol

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

Definition and A fiber roll consists of wood excelsior, rice or wheat straw, or coconut fibers that
Purpose is 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 = This BMP may be implemented on a project-by-project basis with other
Applications BMPs when determined necessary and feasible by the RE.

m  Along the toe, top, face, and at grade breaks of exposed and erodible slopes to
shorten slope length and spread runoff as sheet flow.

m  Below the toe of exposed and erodible slopes.

m Fiber rolls may be used as check dams in unlined ditches if approved by the
Resident Engineer (RE) or the District Construction Storm Water Coordinator
(refer to SC-4 “Check Dams”).

m Fiber rolls may be used for drain inlet protection if approved by the RE or the
District Construction Storm Water Coordinator (refer to SC-10 “Storm Drain
Inlet Protection”).

m  Down-slope of exposed soil areas.
m  Around temporary stockpiles.

m  Along the perimeter of a project.

Caltrans Storm Water Quality Handbooks Section 4
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Fiber Rolls

SC-5|

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
(20” diameter) or installations achieving the same protection (i.e., stacked
smaller diameter fiber rolls, etc.).

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 capture zone.

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

Standards and Fijber Roll Materials

Specifications ) )
m  Fiber rolls shall be either:
(1) Prefabricated rolls.
(2) Rolled tubes of erosion control blanket.
Assembly of Field Rolled Fiber Roll
m  Roll length of erosion control blanket into a tube of minimum 200 mm (8 in)
diameter.
m  Bind roll at each end and every 1.2 m (4 ft) along length of roll with jute-type
twine.
Installation
m  Slope inclination of 1:4 or flatter: fiber rolls shall be placed on slopes 6.0 m
apart.
m  Slope inclination of 1:4 to 1:2: fiber rolls shall be placed on slopes 4.5 m
apart.
m  Slope inclination 1:2 or greater: fiber rolls shall be placed on slopes 3.0 m
apart.
m Stake fiber rolls into a 50 to 100 mm (2 to 4 in) trench.
:t Caltrans Storm Water Quality Handbooks Section 4
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Fiber Rolls

SC-5|

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 ft) 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).

If more than one fiber roll is placed in a row, the rolls shall be overlapped; not
abutted.

Removal

m  Fiber rolls are typically left in place.

m 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 rolls.
Inspection

m Inspect fiber rolls when rain is forecast. Perform maintenance as needed or as
required by the RE.

m 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 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.
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Fiber Rolls SC-5

Note:
Install fiber roll
along a level contour.

Vertical spacing
along face of the
slope varies
between 3m and 6 m

Install a fiber roll near
slope where it transitions
into a steeper slope

TYPICAL FIBER ROLL INSTALLATION
N.T.S.

Fiber roll
200 mm min

|
50 to 100 mm

19 mm x
19mm

wood stakes
max 1.2 m
spacing

300 mm min.

ENTRENCHMENT DETAIL
N.T.S.

: Caltrans Storm Water Quality Handbooks Section 4
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Fiber Rolls SC-5

Rope Tie

Fiber roll
200 mm min

50 to 100 mm

19 mm x
19mm

wood stakes
max 1.2 m

= . spacing (typ.)
OPTIONAL ENTRENCHMENT DETAIL
N.T.S.

300 mm min.

: Caltrans Storm Water Quality Handbooks Section 4
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Gravel Bag Berm SC-6

Definition and

Standard Symbol

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

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 runoff 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.

Appropriate = BMP may be implemented on a project-by-project basis with other BMPs
Applications when determined necessary and feasible by the RE.

m  Along streams and channels.

m  Below the toe of exposed and erodible slopes.

m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across channels to serve as a barrier for utility trenches or provide a
temporary channel crossing for construction equipment, to reduce stream
impacts.

m Parallel to a roadway to keep sediment off paved areas.

m At the top of slopes to divert roadway runoff away from disturbed slopes.

m  Along the perimeter of a site.

m  To divert or direct flow or create a temporary sediment basin.

m During construction activities in stream beds when the contributing drainage

: Caltrans Storm Water Quality Handbooks Section 4
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Gravel Bag Berm SC-6

Limitations

area is less than 2 ha (5 ac).

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

When 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.

Degraded gravel bags may rupture when removed, spilling contents.
Installation can be labor intensive.
Limited durability for long term projects.

When used to detain concentrated flows, maintenance requirements increase.

Standards and Materials

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 ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation
D4355.

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 approximately

15 kg (33 1b). 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 deleterious 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.

Installation

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

: Caltrans Storm Water Quality Handbooks Section 4
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Gravel Bag Berm SC-6

control.
m  When used for concentrated flows:
— Stack gravel bags to required height using a pyramid approach.
— Upper rows of gravel bags shall overlap joints in lower rows.

m  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 slope as practicable.

m  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.

m  Reshape or replace gravel bags as needed, or as directed by the RE.
m  Repair washouts or other damages as needed, or as directed by the RE.

m Inspect gravel bag berms for sediment accumulations and remove sediments
when accumulation reaches one-third of the berm 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.

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

: Caltrans Storm Water Quality Handbooks Section 4
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Street Sweeping and Vacuuming SC-7

SSV

Standard Symbol

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

Definition and Practices to remove tracked sediment to prevent the sediment from entering a
Purpose storm drain or watercourse.

Appropriate These practices are implemented anywhere sediment is tracked from the project
Applications site onto public or private paved roads, typically at points of ingress/egress.

Limitations Sweeping and vacuuming may not be effective when soil is wet or muddy.
Standards and = Kick brooms or sweeper attachments shall not be used.
Specifications
m Inspect potential sediment tracking locations daily.

m  Visible sediment tracking shall be swept and/or vacuumed daily.

m If not mixed with debris or trash, consider incorporating the removed
sediment back into the project.

Maintenance and = Inspect ingress/egress access points daily and sweep tracked sediment as
Inspection needed, or as required by the Resident Engineer (RE).

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

m  Adjust brooms frequently; maximize efficiency of sweeping operations.

m After sweeping is finished, properly dispose of sweeper wastes at an approved
dumpsite in conformance with the provisions in Standard Specifications
Section 7-1.13 .

: Caltrans Storm Water Quality Handbooks Section 4
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Sandbag Barrier SC-8

Standard Symbol

BMP Objectives

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management
Materials and Waste Management

(ONONONON Ne)

Definition and A sandbag barrier is a temporary linear sediment barrier consisting of stacked
Purpose sandbags, designed to intercept and slow the flow of sediment-laden sheet flow
runoff. Sandbag barriers allow sediment to settle from runoff before water leaves
the construction site.

Appropriate ®m This BMP may be implemented on a project-by-project basis in addition to
Applications other BMPs when determined necessary and feasible by the Resident
Engineer (RE).
m  Along the perimeter of a site.
m  Along streams and channels.
m  Below the toe of exposed and erodible slopes.
m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across channels to serve as a barrier for utility trenches or provide a
temporary channel crossing for construction equipment, to reduce stream
impacts.

m Parallel to a roadway to keep sediment off paved areas.
m At the top of slopes to divert roadway runoff away from disturbed slopes.
m  To divert or direct flow or create a temporary sediment/desilting basin.

m  During construction activities in stream beds when the contributing drainage
area is less than 2 ha (5 ac).

: Caltrans Storm Water Quality Handbooks Section 4
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Sandbag Barrier sc-3|

Appropriate = This BMP may be implemented on a project-by-project basis in addition to
Applications other BMPs when determined necessary and feasible by the Resident
Engineer (RE).

m  Along the perimeter of a site.

m  Along streams and channels.

m  Below the toe of exposed and erodible slopes.

m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across channels to serve as a barrier for utility trenches or provide a
temporary channel crossing for construction equipment, to reduce stream
impacts.

m Parallel to a roadway to keep sediment off paved areas.

m At the top of slopes to divert roadway runoff away from disturbed slopes.

m  To divert or direct flow or create a temporary sediment/desilting basin.

m  During construction activities in stream beds when the contributing drainage
area is less than 2 ha (5 ac).

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

m  Along the perimeter of vehicle and equipment fueling and maintenance areas
or chemical storage areas.

m  To capture and detain non-storm water flows until proper cleaning operations
occur.

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

m To temporarily close or continue broken, damaged or incomplete curbs.

Limitations = Limit the drainage area upstream of the barrier to 2 ha (5 ac).

m  Degraded sandbags may rupture when removed, spilling sand.

m Installation can be labor intensive.

m  Limited durability for long-term projects.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Sandbag Barrier SC-8

fbrans March 1, 2003

20f6



Sandbag Barrier sc-3|

m  When used to detain concentrated flows, maintenance requirements increase.

Standards and Materials

Specifications Sandbag Material: Sandbag 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 ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation
D4355. Use of burlap is not acceptable.

m Sandbag Size: Each sand-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
approximately 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.

m Fill Material: All sandbag fill material shall be non-cohesive, Class 1 or
Class 2 permeable material free from clay and deleterious material,
conforming to the provisions in Standard Specifications Section 68-1.025
“Permeable Material”. The requirements for the Durability Index and Sand
Equivalent do not apply. Fill material is subject to approval by the RE.

Installation

m  When used as a linear sediment control:

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

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

— Install as shown in Pages 4 and 5 of this BMP.

m  Construct sandbag barriers with a set-back of at least 1m (3 ft) from the toe of
a slope. Where it is determined to be not practical due to specific site
conditions, the sandbag barrier may be constructed at the toe of the slope, but
shall be constructed as far from the toe of the slope as practicable.

Maintenance and = Inspect sandbag barriers before and after each rainfall event, and weekly

Inspection throughout the rainy season.
: Caltrans Storm Water Quality Handbooks Section 4
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Sandbag Barrier SC-8

m  Reshape or replace sandbags as needed, or as directed by the RE.
m  Repair washouts or other damages as needed, or as directed by the RE.

m Inspect sandbag barriers for sediment accumulations and remove sediments
when accumulation reaches one-third the 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.

m  Remove sandbags when no longer needed. Remove sediment accumulation,
and clean, re-grade, and stabilized the area.

: Caltrans Storm Water Quality Handbooks Section 4
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Sandbag Barrier
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Straw Bale Barrier SC-9

Standard Symbol

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

Definition and A straw bale barrier is a temporary linear sediment barrier consisting of straw
Purpose bales, designed to intercept and slow sediment-laden sheet flow runoff. Straw
bale barriers allow sediment to settle from runoff before water leaves the
construction site.

Appropriate =

This BMP may be implemented on a project-by-project basis in addition to

Applications other BMPs when determined necessary and feasible by the Resident

Engineer (RE).

m  Along the perimeter of a site.

m  Along streams and channels.

m  Below the toe of exposed and erodible slopes.

m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across minor swales or ditches with small catchments.

m  Around above grade type temporary concrete washouts (See BMP WM-§,
“Concrete Waste Management”).

m Parallel to a roadway to keep sediment off paved areas.

:t gillirsatr;z(i’;i;ms\?t/: tgre(sltua:xa'-lgaerﬁl;?\?fractices Manual Straw Bale Bar?iee(r:tiso(?-;)1r
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Straw Bale

Barrier SC-9

Limitations =

Installation can be labor intensive.
Straw bale barriers are maintenance intensive.

Degraded straw bales may fall apart when removed or left in place for
extended periods.

Can’t be used on paved surfaces.

Not to be used for drain inlet protection.

Shall not be used in areas of concentrated flow.
Can be an attractive food source for some animals.

May introduce undesirable non-native plants to the area.

Standards and Materials

Specifications

Straw Bale Material: Straw bale materials shall conform to the provisions in
Standard Specifications Section 20-2.06, “Straw.”

Straw Bale Size: Each straw bale shall be a minimum of 360 mm (14 in)
wide, 450 mm (18 in) in height, 900 mm (36 in) in length and shall have a
minimum mass of 23 kg (51 1Ib.) The straw bale shall be composed entirely of
vegetative matter, except for the binding material.

Bale Bindings: Bales shall be bound by either steel wire, nylon or
polypropylene string placed horizontally. Jute and cotton binding shall not be
used. Baling wire shall be a minimum diameter of 1.57 mm (0.06 inch).
Nylon or polypropylene string shall be approximately 2 mm (0.08 inch) in
diameter with a breaking strength of 360 N.

Stakes: Wood stakes shall be commercial quality lumber of the size and
shape shown on the plans. Each stake shall 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. Steel bar
reinforcement shall be equal to a number four designation or greater. End
protection shall be provided for any exposed bar reinforcement.

Installation

Limit the drainage area upstream of the barrier to 0.3 ha/100 m
(0.25 ac/100ft) or barrier.

Limit the slope length draining to the straw bale barrier to 30 m (100 ft.)

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Straw Bale Barrier SC-9

fbrans March 1, 2003

20f5



Straw Bale Barrier sc-9|

m  Slopes of 2:100 (V:H) (2%) or flatter are preferred. If the slope exceeds 1:10
(V:H) (10%), the length of slope upstream of the barrier must be less than
15 m (50 ft).

m Install straw bale barriers along a level contour, with the last straw bale turned
up slope.

m  Straw bales must be installed in a trench and tightly abut adjacent bales.

m  Construct straw bale barriers with a set-back of at least 1 m (3 ft) from the toe
of a slope. Where it is determined to be not practical due to specific site
conditions, the straw bale barrier may be constructed at the toe of the slope,
but shall be constructed as far from the toe of the slope as practical.

m  See pages 4 and 5 of this BMP for installation detail.

Maintenance and m Inspect straw bale barriers before and after each rainfall event, and weekly
Inspection throughout the rainy season.

m Inspect straw bale barriers for sediment accumulations and remove sediment
when depth reaches one-third the 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.

m  Replace or repair damage bales as needed or as directed by the RE.
m  Repair washouts or other damages as needed or as directed by the RE.

m  Remove straw bales when no longer needed. Remove sediment
accumulation, and clean, re-grade, and stabilized the area.
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Storm Drain Inlet Protection SC-10

Standard Symbol

BMP Objectives
O Soil Stabilization
® Sediment Control
O Tracking Control
0 Wind Erosion Control
o Non-Storm Water Management
o Materials 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 runoff to allow sediment to
settle and/or to filter sediment prior to discharge into storm drainage systems or
watercourses.

Appropriate = Where ponding will not encroach into highway traffic.
Applications

m  Where sediment laden surface runoff may enter an inlet.

m  Where disturbed drainage areas have not yet been permanently stabilized.
m  Where the drainage area is 0.4 ha (1 ac) or less.

m  Appropriate during wet and snow-melt seasons.

Limitations m Requires an adequate area for water to pond without encroaching upon
traveled way and should not present itself to be an obstacle to oncoming
traffic.

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

m 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.

m Frequent maintenance is required.

m 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 SC-2,
“Sediment/Desilting Basin,” and SC-3 “Sediment Trap.”
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Storm Drain Inlet Protection SC-1 o|

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 cfs), and it is necessary to allow
for overtopping to prevent flooding.

Fiber rolls and foam barriers are not appropriate for locations where they
cannot be properly anchored 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 inlets that have the potential to
receive sediment-laden surface runoff. Determine if storm drain inlet protection
is needed, and which method to use.

Methods and Installation

DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1)
protection is illustrated 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 SC-1, “Silt Fence.” Size
excavated trap to provide a minimum storage capacity calculated at the rate of
130 m3/ha (67 yd3/ac) of drainage area.

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

DI Protection Type 4 — Foam Barriers and Fiber Rolls — 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

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.
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Storm Drain Inlet Protection SC-1 o|

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

m  Remove all inlet protection 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.

Requirements by Method
m  Type I - Filter Fabric Fence

— This method shall be used for drain inlets requiring protection in areas
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 the 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.

m  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 from basin when the volume of the basin has been
reduced by one-half.

m  Type 3 - Gravel Bag Barrier

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

— Inspect bags for holes, gashes, and snags.
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Storm Drain Inlet Protection SC-1 o|

— Check gravel bags 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
locations designated by the RE or disposed of outside the highway right-
of-way in conformance with the Standard Specifications Section 7-1.13.

m  Type 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 roll 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 locations designated by the RE or disposed of outside the
highway right-of-way in conformance with the Standard Specifications.
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Silt Fence per SC—01
Geotextile Blanket

X
[Dmn inlet N
IR

ANANAG

150 mm Min
% overlap at ends
of silt fence.

| —Geotextile Blanket

Sheet flow

Less than
0.4 ha (1 ac)

~=—>Silt Fence per SC-01

gy
5 PLAN 3

DI PROTECTION TYPE 1
NOT TO SCALE

NOTES:

1. For use in areas where grading has been completed and final soil stabilization

and seeding are pending.
2. Not applicable in paved areas.

5. Not applicable with concentrated flows.
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Storm Drain Inlet Protection

SC-1 Ol

Stabilize area and
grade uniformly
around perimeter

. 300 mm Min
X Drain inlet 500 mm Max
Note: SONON
Remove sediment
before reaching =

one—third full.

Section A—A

flow

Rock filter(use if flow
is concentrated)

Concentrated 4>¢

X/Edge of

77777777777777 sediment trap
| —Drain inlet
U

Geotextile

x Blanket

Sheet flow

~=—Silt fence Per SC—-01

S
MO \y }99&

DI PROTECTION TYPE 2
NOT 10 SCALE

Notes

1. For use in cleared and grubbed and in graded areas.

2. Shape basin so that longest inflow area faces longest length of trap.

5. For concentrated flows, shape basin in 2:1 ratio with length oriented
towards direction of flow.

Geotextile X
Blanket FSM fence Per SC—01
X
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Storm Drain Inlet Protection SC-1 o|

/Edge of| Pavement

Spillway, 1—bag high Gravel Bags
2—bags high

TYPICAL PROTECTION FOR INLET WITH OPPOSING FLOW DIRECTIONS

Edge of Pavement
/ /—Inlet /

Spillway, 1—bag high Gravel Bags

?2—bags high

TYPICAL PROTECTION FOR INLET WITH SINGLE FLOW DIRECTION

NOTES:

1. Intended for short—term use.

2. Use to inhibit non—storm water flow.

3. Allow for proper maintenance and cleanup.

4. Bags must be removed after adjacent operation is completed

5. Not applicable in areas with high silts and clays without filter fabric.
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Scheduling

=

Standard Symbol

BMP Objectives

® Soil Stabilization

® Sediment Control

® Tracking Control

® Wind Erosion Control
o Non-Storm Water Management

o Materials and Waste Management

Definition and  This best management practice (BMP) involves developing, for every project, a
Purpose schedule that includes sequencing of construction activities with the
implementation of construction site BMPs such as temporary soil stabilization
(erosion control) and temporary sediment controls measures. The purpose is to
reduce the amount and duration of soil exposed to erosion by wind, rain, runoff
and vehicle tracking, and to perform the construction activities and control

practices in accordance with the planned schedule.

Appropriate Construction sequencing shall be scheduled to minimize land disturbance for all
Applications projects during the rainy and non-rainy season. Appropriate BMPs shall be
implemented during both rainy and non-rainy seasons.

Limitations None identified.

Standardsand =

Specifications

Temporary soil stabilization BMPs.

Temporary sediment control BMPs.

Tracking control BMPs.

Wind erosion control BMPs.

Developing a schedule and planning the project are the very first steps in an
effective storm water program. The schedule shall clearly show how the rainy
season relates to soil-disturbing and re-stabilization activities. The
construction schedule shall be incorporated into the SWPPP or WPCP.

The schedule shall include detail on the rainy season implementation and
deployment of:
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Scheduling

—  Non-storm water BMPs.
—  Waste management and materials pollution control BMPs.

Schedule shall also include dates for significant long-term operations or
activities that may have planned non-storm water discharges such as
dewatering, sawcutting, grinding, drilling, boring, crushing, blasting,
painting, hydro-demolition, mortar mixing, bridge cleaning, etc.

Schedule work to minimize soil disturbing activities during the rainy season.

Develop the sequencing and timetable for the start and completion of each
item such as site clearing and grubbing, grading, excavation, paving, pouring
foundations, installing utilities, etc., to minimize the active construction area
during the rainy season.

Schedule major grading operations for the non-rainy season when practical.

Stabilize non-active areas within 14 days from the cessation of soil-disturbing
activities or one day prior to the onset of precipitation, whichever occurs first.

Monitor the weather forecast for rainfall.

When rainfall is predicted, adjust the construction schedule to allow the
implementation of soil stabilization and sediment controls and sediment
treatment controls on all disturbed areas prior to the onset of rain.

Be prepared year-round to deploy soil stabilization and sediment control
practices as required by Section 2 of this Manual. Erosion may be caused
during dry seasons by unseasonal rainfall, wind, and vehicle tracking. Keep
the site stabilized year-round, and retain and maintain rainy season sediment
trapping devices in operational condition.

Sequence trenching activities so that most open portions are closed before
new trenching begins.

Incorporate staged seeding and re-vegetation of graded slopes as work
progresses.

Consider scheduling when establishing permanent vegetation (appropriate
planting time for specified vegetation).

Apply permanent erosion control to areas deemed substantially complete
during the project’s defined seeding window.
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Maintenance and = Verify that work is progressing in accordance with the schedule. If progress
Inspection deviates, take corrective actions.

m  Amend the schedule when changes are warranted or when directed by the
Resident Engineer (RE).

m  The Special Provisions require annual submittal of a rainy season
implementation schedule. Amend the schedule prior to the rainy season to
show updated information on the deployment and implementation of
construction site BMPs.
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Preservation of Existing Vegetation SS-2

__
éf@ )q«*

Standard Symbol

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

O
Definition and Preservation of existing vegetation is the identification and protection of desirable
Purpose vegetation that provides erosion and sediment control benefits.

Appropriate m Preserve existing vegetation at areas on a site where no construction activity is
Applications planned or will occur at a later date. Specifications for preservation of existing
vegetation can be found in Standard Specifications, Section 7-1.11.

m  On a year-round basis, temporary fencing shall be provided prior to the
commencement of clearing and grubbing operations or other soil-disturbing
activities in areas.

m Clearing and grubbing operations should be staged to preserve existing
vegetation.

Limitations Protection of existing vegetation requires planning, and may limit the area available
for construction activities.

Standards and Timing

Specifications m Preservation of existing vegetation shall be provided prior to the

commencement of clearing and grubbing operations or other soil-disturbing
activities in areas identified on the plans to be preserved, especially on areas
designated as Environmentally Sensitive Areas (ESAs).

m Preservation of existing vegetation shall conform to scheduling requirements
set forth in the special provisions.

Design and Layout

m  Mark areas to be preserved with temporary fencing made of orange
polypropylene that is stabilized against ultraviolet light. The temporary
fencing shall be at least 1 meter (3.2. ft) tall and shall have openings not larger
than 50 mm by 50 mm (2 in by 2 in).
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Preservation of Existing Vegetation SS-2

m Fence posts shall be either wood or metal, at the Contractor’s discretion, as
appropriate for the intended purpose. The post spacing and depth shall be
adequate to completely support the fence in an upright position.

m  Minimize the disturbed areas by locating temporary roadways to avoid stands
of trees and shrubs and to follow existing contours to reduce cutting and filling.

m  Consider the impact of grade changes to existing vegetation and the root zone.

Installation

m Construction materials, equipment storage, and parking areas shall be located
where they will not cause root compaction.

m Keep equipment away from trees to prevent trunk and root damage.
m Maintain existing irrigation systems.

m  Employees and subcontractors shall be instructed to honor protective devices.
No heavy equipment, vehicular traffic, or storage piles of any construction
materials shall be permitted within the drip line of any tree to be retained.
Removed trees shall not be felled, pushed, or pulled into any retained trees.
Fires shall not be permitted within 30 m (100 ft) of the drip line of any retained
trees. Any fires shall be of limited size, and shall be kept under continual
surveillance. No toxic or construction materials (including paint, acid, nails,
gypsum board, chemicals, fuels, and lubricants) shall be stored within 15 m (50
ft) of the drip line of any retained trees, nor disposed of in any way which
would injure vegetation.

Trenching and Tunneling

m  Trenching shall be as far away from tree trunks as possible, usually outside of
the tree drip line or canopy. Curve trenches around trees to avoid large roots or
root concentrations. If roots are encountered, consider tunneling under them.
When trenching and/or tunneling near or under trees to be retained, tunnels
shall be at least 450 mm (18 in) below the ground surface, and not below the
tree center to minimize impact on the roots.

m Tree roots shall not be left exposed to air; they shall be covered with soil as
soon as possible, protected, and kept moistened with wet burlap or peat moss
until the tunnel and/or trench can be completed.

m The ends of damaged or cut roots shall be cut off smoothly.

m Trenches and tunnels shall be filled as soon as possible. Careful filling and
tamping will eliminate air spaces in the soil which can damage roots.

m  Remove any trees intended for retention if those trees are damaged seriously
enough to affect their survival. If replacement is desired or required, the new
tree shall be of similar species, and at least 50 mm (2 in) caliper, unless
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Preservation of Existing Vegetation SS-2

otherwise required by the contract documents.

m  After all other work is complete, fences and barriers shall be removed last. This
is because protected trees may be destroyed by carelessness during the final
cleanup and landscaping.

Maintenance and During construction, the limits of disturbance shall remain clearly marked at all
Inspection times. Irrigation or maintenance of existing vegetation shall conform to the
requirements in the landscaping plan. If damage to protected trees still occurs,
maintenance guidelines described below shall be followed:

m  Serious tree injuries shall be attended to by an arborist.

m  During construction, District Environmental shall be contacted to ensure that
ESAs are protected.
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Hydroseeding SS-4

e ]

Standard Symbol

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

Definition and Hydroseeding typically consists of applying a mixture of wood fiber, seed,
Purpose fertilizer, and stabilizing emulsion with hydro-mulch equipment, which
temporarily protects exposed soils from erosion by water and wind. This is one of
five temporary soil stabilization alternatives to consider.

Appropriate = Hydroseeding is applied on disturbed soil areas requiring temporary
Applications protection until permanent vegetation is established or disturbed soil areas
that must be re-disturbed following an extended period of inactivity.

Limitations = Hydroseeding may be used alone only when there is sufficient time in the
season to ensure adequate vegetation establishment and erosion control.
Otherwise, hydroseeding must be used in conjunction with a soil binder or
mulching (i.e., straw mulch), refer to BMP SS-5, Table 1 for options.

m  Steep slopes are difficult to protect with temporary seeding.

m Temporary seeding may not be appropriate in dry periods without
supplemental irrigation.

m Temporary vegetation may have to be removed before permanent vegetation
is applied.

m Temporary vegetation is not appropriate for short-term inactivity.
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Standards and To select appropriate hydroseeding mixtures, an evaluation of site conditions shall
Specifications be performed with respect to:

— Soil conditions — Maintenance requirements

— Site topography — Sensitive adjacent areas

— Season and climate —  Water availability

— Vegetation types — Plans for permanent vegetation

Selection of hydroseeding mixtures shall be approved by the District
Landscape Architect and the Construction Storm Water Coordinator.

The following steps shall be followed for implementation:

Seed mix shall comply with the Standard Specifications Section 20-2.10, and
the project’s special provisions.

Hydroseeding can be accomplished using a multiple-step or one-step process;
refer to the special provisions for specified process. The multiple-step
process ensures maximum direct contact of the seeds to soil. When the one-
step process is used to apply the mixture of fiber, seed, etc., the seed rate shall
be increased to compensate for all seeds not having direct contact with the
soil.

Prior to application, roughen the slope, fill area, or area to be seeded with the
furrows trending along the contours. Rolling with a crimping or punching
type roller or track walking is required on all slopes prior to hydroseeding.
Track walking shall only be used where other methods are impractical.

Apply a straw mulch to keep seeds in place and to moderate soil moisture and
temperature until the seeds germinate and grow, refer to Standard
Specifications Sections 20-2.06 and 20-3.03.

All seeds shall be in conformance with the California State Seed Law of the
Department of Agriculture. Each seed bag shall be delivered to the site sealed
and clearly marked as to species, purity, percent germination, dealer’s
guarantee, and dates of test; provide the Resident Engineer (RE) with such
documentation. The container shall be labeled to clearly reflect the amount of
Pure Live Seed (PLS) contained. All legume seed shall be pellet-inoculated.
Inoculant sources shall be species-specific and shall be applied at a rate of 2
kg of inoculant per 100 kg of seed (2-1b inoculant per 100-Ib seed), refer to
Standard Specifications Section 20-2.10.

Commercial fertilizer shall conform to the requirements of the California
Food and Agricultural Code. Fertilizer shall be pelleted or granular form.
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Hydroseeding SS-4

m Follow-up applications shall be made as needed to cover weak spots, and to
maintain adequate soil protection.

m  Avoid over-spray onto the traveled way, sidewalks, lined drainage channels,
and existing vegetation.

Maintenance and = All seeded areas shall be inspected for failures and re-seeded, fertilized, and
Inspection mulched within the planting season, using not less than half the original
application rates. Any temporary revegetation efforts that do not provide
adequate cover must be reapplied at a scheduled recommended by the
Caltrans Landscape Architect or RE.

m  After any rainfall event, the Contractor is responsible for maintaining all
slopes to prevent erosion.
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Straw Muich SS-6

Standard Symbol

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

Definition and Straw mulch consists of placing a uniform layer of straw and incorporating it into
Purpose the soil with a studded roller or anchoring it with a stabilizing emulsion. This is
one of five temporary soil stabilization alternatives to consider.
Appropriate = Straw mulch is typically used for soil stabilization as a temporary surface
Applications cover on disturbed areas until soils can be prepared for revegetation and
permanent vegetation is established.

m  Also typically used in combination with temporary and/or permanent seeding
strategies to enhance plant establishment.

Limitations = Availability of erosion control contractors and straw may be limited prior to
the rainy season due to high demand.

m  There is a potential for introduction of weed-seed and unwanted plant
material.

m  When straw blowers are used to apply straw mulch, the treatment areas must
be within 45 m (150 ft) of a road or surface capable of supporting trucks.

m  Straw mulch applied by hand is more time intensive and potentially costly.
m  May have to be removed prior to permanent seeding or soil stabilization.

m  “Punching” of straw does not work in sandy soils.
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Standardsand =
Specifications

Straw shall be derived from wheat, rice, or barley.

All materials shall conform to Standard Specifications Sections 20-2.06,
20-2.07 and 20-2.11.

A tackifier is the preferred method for anchoring straw mulch to the soil on
slopes.

Crimping, punch roller-type rollers, or track-walking may also be used to
incorporate straw mulch into the soil on slopes. Track walking shall only be
used where other methods are impractical.

Avoid placing straw onto the traveled way, sidewalks, lined drainage
channels, sound walls, and existing vegetation.

Straw mulch with tackifier shall not be applied during or immediately before
rainfall.

Application Procedures

Apply loose straw at a minimum rate of 3,570 kg/ha (4,000 1b/ac), or as
indicated in the project’s special provisions, either by machine or by hand
distribution.

If stabilizing emulsion will be used to anchor the straw mulch in lieu of
incorporation, roughen embankment or fill areas by rolling with a crimping or
punching-type roller or by track walking before placing the straw mulch.
Track walking should only be used where rolling is impractical.

The straw mulch must be evenly distributed on the soil surface.

Anchor the mulch in place by using a tackifier or by “punching” it into the
soil mechanically (incorporating).

A tackifier acts to glue the straw fibers together and to the soil surface. The
tackifier shall be selected based on longevity and ability to hold the fibers in
place.

A tackifier is typically applied at a rate of 140 kg/ha (125 Ib/ac). In windy
conditions, the rates are typically 200 kg/ha (178 1b/ac).

Methods for holding the straw mulch in place depend upon the slope
steepness, accessibility, soil conditions and longevity. If the selected method
is incorporation of straw mulch into the soil, then do as follows:

—  Applying and incorporating straw shall follow the requirements in
Standard Specifications Section 20-3.03.

—  On small areas, a spade or shovel can be used.
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Straw Mulch SS-6|

—  On slopes with soils, which are stable enough and of sufficient gradient
to safely support construction equipment without contributing to
compaction and instability problems, straw can be “punched” into the
ground using a knife-blade roller or a straight bladed coulter, known
commercially as a “crimper.”

—  On small areas and/or steep slopes, straw can also be held in place using
plastic netting or jute. The netting shall be held in place using 11 gauge
wire staples, geotextile pins or wooden stakes. Refer to BMP SS-7,
“Geotextiles, Plastic Covers and Erosion Control Blankets/Mats.”

Maintenance and ®m The key consideration in Maintenance and Inspection is that the straw needs
Inspections to last long enough to achieve erosion control objectives.

m  Maintain an unbroken, temporary mulched ground cover while DSAs are
non-active. Repair any damaged ground cover and re-mulch exposed areas.

m  Reapplication of straw mulch and tackifier may be required by the Resident
Engineer (RE) to maintain effective soil stabilization over disturbed areas and
slopes.

m  After any rainfall event, the Contractor is responsible for maintaining all
slopes to prevent erosion.
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Geotextiles, Mats, Plastic Covers SS-7

and Erosion Control Blankets

Standard Symbol

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

Definition and This Best Management Practice (BMP) involves the placement of geotextiles,
Purpose mats, plastic covers, or erosion control blankets to stabilize disturbed soil areas
and protect soils from erosion by wind or water. This is one of five temporary
soil stabilization alternatives to consider.

Appropriate These measures are used when disturbed soils may be particularly difficult to
Applications stabilize, including the following situations:

m  Steep slopes, generally steeper than 1:3 (V:H).

m  Slopes where the erosion potential is high.

m  Slopes and disturbed soils where mulch must be anchored.

m  Disturbed areas where plants are slow to develop.

m  Channels with flows exceeding 1.0 m/s (3.3 ft/s).

m  Channels to be vegetated.

m  Stockpiles.

m  Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs).
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Geotextiles, Mats, Plastic Covers
and Erosion, Contr,ol Blankets E‘

Limitations = Blankets and mats are more expensive than other erosion control measures,
due to labor and material costs. This usually limits their application to areas
inaccessible to hydraulic equipment, or where other measures are not
applicable, such as channels.

m Blankets and mats are generally not suitable for excessively rocky sites, or
areas where the final vegetation will be mowed (since staples and netting can
catch in mowers).

m Blankets and mats must be removed and disposed of prior to application of
permanent soil stabilization measures.

m Plastic sheeting is easily vandalized, easily torn, photodegradable, and must
be disposed of at a landfill.

m  Plastic results in 100% runoff, which may cause serious erosion problems in
the areas receiving the increased flow.

m  The use of plastic shall be limited to covering stockpiles, or very small graded
areas for short periods of time (such as through one imminent storm event),
until alternative measures, such as seeding and mulching, may be installed.

m  Geotextiles, mats, plastic covers, and erosion control covers have maximum
flow rate limitations; consult the manufacturer for proper selection.

Standards and Material Selection

Specifications  Tpere are many types of erosion control blankets and mats, and selection of the

appropriate type shall be based on the specific type of application and site
conditions. Selection(s) made by the Contractor must be approved by the
Resident Engineer (RE); certification of compliance shall be in accordance with
Standard Specifications Section 6-1.07.

Geotextiles

m  Material shall be a woven polypropylene fabric with minimum thickness of
1.5 mm (0.06 inch), minimum width of 3.7 m (12 ft) and shall have minimum
tensile strength of 0.67 kN (warp) 0.36 kN (fill) in conformance with the
requirements in ASTM Designation: D 4632. The permittivity of the fabric
shall be approximately 0.07 sec —1 in conformance with the requirements in
ASTM Designation: D4491. The fabric shall have an ultraviolet (UV)
stability of 70 percent in conformance with the requirements in ASTM
designation: D4355. Geotextile blankets shall be secured in place with wire
staples or sandbags and by keying into tops of slopes and edges to prevent
infiltration of surface waters under Geotextile. Staples shall be made of 3.05-
mm (0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

m  Geotextiles may be reused if, in the opinion of the RE, they are suitable for
the use intended.
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Geotextiles, Mats, Plastic Covers

and Erosion Control Blankets

Plastic Covers

m  Plastic sheeting shall have a minimum thickness of 6 mil, and shall be keyed

in at the top of slope and firmly held in place with sandbags or other weights
placed no more than 3 m (10 ft) apart. Seams are typically taped or weighted
down their entire length, and there shall be at least a 300 mm to 600 mm (12
to 24 inches) overlap of all seams. Edges shall be embedded a minimum of
150 mm (6 inches) in soil.

All sheeting shall be inspected periodically after installation and after
significant rainstorms to check for erosion, undermining, and anchorage
failure. Any failures shall be repaired immediately. If washout or breakages
occurs, the material shall be re-installed after repairing the damage to the
slope.

Erosion Control Blankets/Mats

m Biodegradable rolled erosion control products (RECPs) are typically

composed of jute fibers, curled wood fibers, straw, coconut fiber, or a
combination of these materials. For an RECP to be considered 100%
biodegradable, the netting, sewing or adhesive system that holds the
biodegradable mulch fibers together must also be biodegradable.

—  Jute is a natural fiber that is made into a yarn, which is loosely woven

into a biodegradable mesh. It is designed to be used in conjunction with
vegetation and has longevity of approximately one year. The material is
supplied in rolled strips, which shall be secured to the soil with U-shaped
staples or stakes in accordance with manufacturers’ recommendations.

—  Excelsior (curled wood fiber) blanket material shall consist of machine

produced mats of curled wood excelsior with 80 percent of the fiber

150 mm (6 inches) or longer. The excelsior blanket shall be of
consistent thickness. The wood fiber shall be evenly distributed over the
entire area of the blanket. The top surface of the blanket shall be
covered with a photodegradable extruded plastic mesh. The blanket
shall be smolder resistant without the use of chemical additives and shall
be non-toxic and non-injurious to plant and animal life. Excelsior
blanket shall be furnished in rolled strips, a minimum of 1220 mm

(48 inches) wide, and shall have an average weight of 0.5 kg/m’

(12 Ib/ft%), £10 percent, at the time of manufacture. Excelsior blankets
shall be secured in place with wire staples. Staples shall be made of
3.05-mm (0.12 inch) steel wire and shall be U-shaped with 200-mm (8-
inch) legs and 50-mm (2-inch) crown.
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Geotextiles, Mats, Plastic Covers SS-7

and Erosion Control Blankets

Straw blanket shall be machine-produced mats of straw with a
lightweight biodegradable netting top layer. The straw shall be attached
to the netting with biodegradable thread or glue strips. The straw blanket
shall be of consistent thickness. The straw shall be evenly distributed
over the entire area of the blanket. Straw blanket shall be furnished in
rolled strips a minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft)
long and a minimum of 0.27 kg/m2 (6.4 1b/ft2). Straw blankets shall be
secured in place with wire staples. Staples shall be made of 3.05-mm
(0.12 inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

Wood fiber blanket is composed of biodegradable fiber mulch with
extruded plastic netting held together with adhesives. The material is
designed to enhance revegetation. The material is furnished in rolled
strips, which shall be secured to the ground with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

Coconut fiber blanket shall be machine-produced mats of 100%
coconut fiber with biodegradable netting on the top and bottom. The
coconut fiber shall be attached to the netting with biodegradable thread
or glue strips. The coconut fiber blanket shall be of consistent thickness.
The coconut fiber shall be evenly distributed over the entire area of the
blanket. Coconut fiber blanket shall be furnished in rolled strips with a
minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) long and a
minimum of 0.27-kg/m2 (6.4 1b/ft2). Coconut fiber blankets shall be
secured in place with wire staples. Staples shall be made of 3.05-mm
(0.12 inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

Coconut fiber mesh is a thin permeable membrane made from coconut
or corn fiber that is spun into a yarn and woven into a biodegradable mat.
It is designed to be used in conjunction with vegetation and typically has
longevity of several years. The material is supplied in rolled strips,
which shall be secured to the soil with U-shaped staples or stakes in
accordance with manufacturers’ recommendations.

Straw coconut fiber blanket shall be machine-produced mats of 70%
straw and 30% coconut fiber with a biodegradable netting top layer and a
biodegradable bottom net. The straw and coconut fiber shall be attached
to the netting with biodegradable thread or glue strips. The straw
coconut fiber blanket shall be of consistent thickness. The straw and
coconut fiber shall be evenly distributed over the entire area of the
blanket. Straw coconut fiber blanket shall be furnished in rolled strips a
minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) long and a
minimum of 0.27 kg/m2 (6.4 1b/ft2). Straw coconut fiber blankets shall
be secured in place with wire staples. Staples shall be made of 3.05-mm
(0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.
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Geotextiles, Mats, Plastic Covers

and Erosion Control Blankets

SS-7

m  Non-biodegradable RECPs are typically composed of polypropylene,
polyethylene, nylon or other synthetic fibers. In some cases, a combination of

biodegradable and synthetic fibers is used to construct the RECP. Netting
used to hold these fibers together is typically non-biodegradable as well.

Plastic netting is a lightweight biaxially-oriented netting designed for
securing loose mulches like straw to soil surfaces to establish vegetation.
The netting is photodegradable. The netting is supplied in rolled strips,
which shall be secured with U-shaped staples or stakes in accordance
with manufacturers’ recommendations.

Plastic mesh is an open-weave geotextile that is composed of an
extruded synthetic fiber woven into a mesh with an opening size of less
than 0.5 cm (0.2 inch). It is used with revegetation or may be used to
secure loose fiber such as straw to the ground. The material is supplied
in rolled strips, which shall be secured to the soil with U-shaped staples
or stakes in accordance with manufacturers’ recommendations.

Synthetic fiber with netting is a mat that is composed of durable
synthetic fibers treated to resist chemicals and ultraviolet light. The mat
is a dense, three-dimensional mesh of synthetic (typically polyolefin)
fibers stitched between two polypropylene nets. The mats are designed
to be revegetated and provide a permanent composite system of soil,
roots, and geomatrix. The material is furnished in rolled strips, which
shall be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Bonded synthetic fibers consist of a three-dimensional geomatrix nylon
(or other synthetic) matting. Typically it has more than 90% open area,
which facilitates root growth. Its tough root-reinforcing system anchors
vegetation and protects against hydraulic lift and shear forces created by
high volume discharges. It can be installed over prepared soil, followed
by seeding into the mat. Once vegetated, it becomes an invisible
composite system of soil, roots, and geomatrix. The material is furnished
in rolled strips that shall be secured with U-shaped staples or stakes in
accordance with manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of
biodegradable fibers, such as wood fiber or coconut fiber, with a heavy
polypropylene net stitched to the top and a high-strength continuous-
filament geomatrix or net stitched to the bottom. The material is
designed to enhance revegetation. The material is furnished in rolled
strips, which shall be secured with U-shaped staples or stakes in
accordance with manufacturers’ recommendations.
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Geotextiles, Mats, Plastic Covers SS-7

and Erosion Control Blankets

Site Preparation

m  Proper site preparation is essential to ensure complete contact of the blanket
or matting with the soil.

m  Grade and shape the area of installation.

m  Remove all rocks, clods, vegetation or other obstructions so that the installed
blankets or mats will have complete, direct contact with the soil.

m Prepare seedbed by loosening 50 mm (2 in) to 75 mm (3 in) of topsoil.

Seeding

Seed the area before blanket installation for erosion control and revegetation.
Seeding after mat installation is often specified for turf reinforcement application.
When seeding prior to blanket installation, all check slots and other areas
disturbed during installation must be re-seeded. Where soil filling is specified,
seed the matting and the entire disturbed area after installation and prior to filling
the mat with soil.

Anchoring

m  U-shaped wire staples, metal geotextile stake pins or triangular wooden stakes
can be used to anchor mats and blankets to the ground surface.

m  Staples shall be made of 3.05 mm (0.12 inch) steel wire and shall be U-
shaped with 200-mm (8-inch) legs and 50-mm (2-inch) crown.

m  Metal stake pins shall be 5 mm (0.188 in) diameter steel with a 40 mm (1.5
in) steel washer at the head of the pin.

m  Wire staples and metal stakes shall be driven flush to the soil surface.

m  All anchors shall be 150 mm (6 in) to 450 mm (18 in) long and have
sufficient ground penetration to resist pullout. Longer anchors may be
required for loose soils.

Installation on Slopes

Installation shall be in accordance with the manufacturer’s recommendations. In
general, these will be as follows:

m Begin at the top of the slope and anchor the blanket in a 150 mm (6 in) deep
by 150 mm (6 in) wide trench. Backfill trench and tamp earth firmly.

m  Unroll blanket downslope in the direction of water flow.
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Geotextiles, Mats, Plastic Covers SS-7|

and Erosion Control Blankets

Overlap the edges of adjacent parallel rolls 50 mm (2 in) to 75 mm (3 in) and
staple every 1 m (3 ft).

When blankets must be spliced, place blankets end over end (shingle style)
with 150 mm (6 in) overlap. Staple through overlapped area, approximately
300 mm (12 in) apart.

Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

Staple blankets sufficiently to anchor blanket and maintain contact with the
soil. Staples shall be placed down the center and staggered with the staples
placed along the edges. Steep slopes, 1:1 (V:H) to 1:2 (V:H), require a
minimum of 2 staples/m2 (2 staples/yd2). Moderate slopes, 1:2 (V:H) to 1:3
(V:H), require a minimum of 1% staples/m2 (1 ' staples/yd2), placing 1
staple/m (1 staple/yd) on centers. Gentle slopes require a minimum of 1
staple/m2 (1 staple/yd2).

Installation in Channels

Installation shall be in accordance with the manufacturer’s recommendations. In
general, these will be as follows:

Dig initial anchor trench 300 mm (12 in) deep and 150 mm (6 in) wide across
the channel at the lower end of the project area.

Excavate intermittent check slots, 150 mm (6 in) deep and 150 mm (6 in)
wide across the channel at 8 m to 10 m (25 ft to 30 ft) intervals along the
channels.

Cut longitudinal channel anchor slots 100 mm (4 in) deep and 100 mm (4 in)
wide along each side of the installation to bury edges of matting, whenever
possible extend matting 50 mm (2 in) to 75 mm (3 in) above the crest of the
channel side slopes.

Beginning at the downstream end and in the center of the channel, place the
initial end of the first roll in the anchor trench and secure with fastening
devices at 300 mm (12 in) intervals. Note: matting will initially be upside
down in anchor trench.

In the same manner, position adjacent rolls in anchor trench, overlapping the
preceding roll a minimum of 75 mm (3 in).

Secure these initial ends of mats with anchors at 300 mm (12 in) intervals,
backfill and compact soil.

Unroll center strip of matting upstream. Stop at next check slot or terminal
anchor trench. Unroll adjacent mats upstream in similar fashion, maintaining
a 75 mm (3 in) overlap.
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Geotextiles, Mats, Plastic Covers SS-7|

and Erosion Control Blankets

Fold and secure all rolls of matting snugly into all transverse check slots. Lay
mat in the bottom of the slot then fold back against itself. Anchor through
both layers of mat at 300 mm (12 in) intervals, then backfill and compact soil.
Continue rolling all mat widths upstream to the next check slot or terminal
anchor trench.

Alternate method for non-critical installations: Place two rows of anchors on
150 mm (6 in) centers at 8 m (25 ft) to 10 m (30 ft) intervals in licu of

excavated check slots.

Shingle-lap spliced ends by a minimum of 300 mm (12 in) apart on 300 mm
(12 in) intervals.

Place edges of outside mats in previously excavated longitudinal slots, anchor
using prescribed staple pattern, backfill and compact soil.

Anchor, fill and compact upstream end of mat in a 300 mm (12 in) by 150
mm (6 in) terminal trench.

Secure mat to ground surface using U-shaped wire staples, geotextile pins, or
wooden stakes.

Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (if specified for turf reinforcement)

Always consult the manufacturer’s recommendations for installation.
Do not drive tracked or heavy equipment over mat.

Avoid any traffic over matting if loose or wet soil conditions exist.
Use shovels, rakes or brooms for fine grading and touch up.

Smooth out soil filling, just exposing top netting of mat.

Temporary Soil Stabilization Removal

When no longer required for the work, temporary soil stabilization shall
become the property of the Contractor. Temporary soil stabilization removed
from the site of the work shall be disposed of outside the highway right-of-
way in conformance with the provisions in Standard Specifications Section
7-1.13. If approved by the RE, the contractor may leave the temporary soil
stabilizer in place.
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Geotextiles, Mats, Plastic Covers
and Erosion, Contr,ol Blankets E‘

Maintenance and Areas treated with temporary soil stabilization shall be inspected as specified in
Inspection  the special provisions. Areas treated with temporary soil stabilization shall be
maintained to provide adequate erosion control. Temporary soil stabilization
shall be reapplied or replaced on exposed soils when area becomes exposed or
exhibits visible erosion.

m  All blankets and mats shall be inspected periodically after installation.

m Installation shall be inspected after significant rain storms to check for
erosion and undermining. Any failures shall be repaired immediately.

m [f washout or breakage occurs, re-install the material after repairing the
damage to the slope or channel.
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Geotextiles, Mats, Plastic Covers SS-7

and Erosion Control Blankets

Typical Installation Detail

RN S
K
RN

RN
INITIAL CHANNEL ANCHOR TRENCH
NTS

TERMINAL SLOPE AND CHANNEL
ANCHOR TRENCH

Stake at 1 m to
1.5 m intervals

e
%»\OQ\O‘\(\Q
E < ISOMETRIC VIEW
2 P NTS 100 mm x 100 mm
mechor shoe
150 mm 100 mm
INTERMITTENT CHECK SLOT LONGITUDINAL ANCHOR TRENCH
NTS NTS
NOTES:
1. Check slots to be constructed per manufacturers specifications.
7. Staking or stapling layout per manufacturers specifications.
3. Install per manufacturer’'s recommendations
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Geotextiles, Mats, Plastic Covers SS-7
and Erosion Control Blankets

Typical Installation Detail

150 mm x 150 mm
anchor trench

Mats /blankets should
A be installed vertically
¥y ¥ downslope.

KK e
NN Non—=woven
ISOMETRIC VIEW /\\\/;/\\\/;/\\\/;/\\\//\ ‘ eotextlle filter
TYPICAL SLOPE “““R2ATCLE typical trestment
SOIL_STABLIZATION <
NTS WET SLOPE LINING

NTS
NOTES:

1. Slope surface shall be free of rocks, clods, sticks
and grass. Mats/blankets shall have good soil contact.

2. Lay blankets loosely and stoke or staple to maintain
direct contact with the scil. Do not stretch.

3. Install per manufacturer's recommendations
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Earth Dikes/Drainage Swales SS-9
and Lined Ditches

A Do

ey o
- Triow

/ Standard Symbol
- BMP Objectives

® Soil Stabilization

O Sediment Control

o Tracking Control

o Wind Erosion Control

o Non-Storm Water Management

o Materials and Waste Management

Definition and These are structures that intercept, divert and convey surface run-on, generally
Purpose sheet flow, to prevent erosion.

Appropriate = Earth dikes/drainage swales and lined ditches may be used to:
Applications

—  Convey surface runoff down sloping land.
—  Intercept and divert runoff to avoid sheet flow over sloped surfaces.

—  Divert and direct runoff towards a stabilized watercourse, drainage pipe
or channel.

—  Intercept runoff from paved surfaces.

m  Earth dikes/drainage swales and lined ditches also may be used:

—  Below steep grades where runoff begins to concentrate.
—  Along roadways and facility improvements subject to flood drainage.
— At the top of slopes to divert run-on from adjacent or undisturbed slopes.

— At bottom and mid-slope locations to intercept sheet flow and convey
concentrated flows.

m  This BMP may be implemented on a project-by-project basis with other
BMPs when determined necessary and feasible by the Resident Engineer
(RE).
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Earth Dikes/Drainage Swales SS-9
and Lined Ditches

Earth dikes/drainage swales and lined ditches are not suitable as sediment
trapping devices.

Limitations

m  May be necessary to use other soil stabilization and sediment controls, such
as check dams, plastics, and blankets, to prevent scour and erosion in newly
graded dikes, swales and ditches.

Standards and Care must be applied to correctly size and locate earth dikes, drainage swales
Specifications and lined ditches. Excessively steep, unlined dikes and swales are subject to
erosion and gully formation.

m  Conveyances shall be stabilized.

m  Use a lined ditch for high flow velocities.

m  Seclect flow velocity based on careful evaluation of the risks due to erosion of
the measure, soil types, over topping, flow backups, washout, and drainage
flow patterns for each project site.

m  Compact any fills to prevent unequal settlement.

m Do not divert runoff from the highway right-of-way onto other property.

m  When possible, install and utilize permanent dikes, swales and ditches early
in the construction process.

m  Provide stabilized outlets. Refer to SS-10, “Outlet Protection/Velocity/
Dissipation Devices.”

Maintenance and = Inspect temporary measures prior to the rainy season, after rainfall events,
Inspections and regularly (approximately once per week) during the rainy season.

m Inspect ditches and berms for washouts. Replace lost riprap, damaged linings
or soil stabilizers as needed.

m Inspect channel linings, embankments, and beds of ditches and berms for
erosion and accumulation of debris and sediment. Remove debris and
sediment, and repair linings and embankments as needed or as directed by the
RE.

m  Temporary conveyances shall be completely removed as soon as the
surrounding drainage area has been stabilized, or at the completion of
construction.
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Earth Dikes/Drainage Swales SS-9
and Lined Ditches

Stabilizing cover,
when needed.

Compacted fill Natural ground line

1:2 (V:H) slope
or flatter

TYPICAL DRAINAGE SWALE
NOT TO SCALE

NOTES:

1. Stabilize inlet, outlets and slopes.

2. Properly compact the subgrade, in
conformance with Section 19-5 of the
Caltrans Standard Specifications.

Stabilizing cover,
oD mm when needed

Compacted fill Strip\

TYPICAL EARTH DIKE
NOT TO SCALE
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Outlet Protection/Velocity SS-1 ol
Dissipation Devices

Standard Symbol

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

Definition and These devices are placed at pipe outlets to prevent scour and reduce the velocity
Purpose and/or energy of storm water flows.

Appropriate m These devices may be used at the following locations:
Applications

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

—  Outlets located at the bottom of mild to steep slopes.

—  Discharge outlets that carry continuous flows of water.

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

—  Points where lined conveyances discharge to unlined conveyances.

m  This BMP may be implemented on a project-by-project basis with other
BMPs when determined necessary and feasible by the Resident Engineer
(RE).

Limitations Loose rock may have stones washed away during high flows.

m  Grouted riprap may break up in areas of freeze and thaw.
m If there is not adequate drainage, and water builds up behind grouted riprap, it

may cause the grouted riprap to break up due to the resulting hydrostatic
pressure.
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Outlet Protection/Velocity SS-1 ol
Dissipation

Devices

Standards and = There are many types of energy dissipaters, with rock being the one that is
Specifications represented in the figure on Page 3. Please note that this is only one example
and the RE may approve other types of devices proposed by the contractor.
m Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap
aprons are best suited for temporary use during construction.
m Carefully place riprap to avoid damaging the filter fabric.
m  For proper operation of apron:

—  Align apron with receiving stream and keep straight throughout its
length. Ifa curve is needed to fit site conditions, place it in upper section
of apron.

—  If size of apron riprap is large, protect underlying filter fabric with a
gravel blanket.

m  Outlets on slopes steeper than 10% shall have additional protection.
Maintenance and = Inspect temporary measures prior to the rainy season, after rainfall events,
Inspection and regularly (approximately once per week) during the rainy season.
m Inspect apron for displacement of the riprap and/or damage to the underlying
fabric. Repair fabric and replace riprap that has washed away.
m Inspect for scour beneath the riprap and around the outlet. Repair damage to
slopes or underlying filter fabric immediately.
m  Temporary devices shall be completely removed as soon as the surrounding
drainage area has been stabilized, or at the completion of construction.
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Outlet Protection/Velocity SS-1 ol
Dissipation Devices

W 1.2 W (min)
Pipe outlet to well
defined channel
PLAN VIEW
NTS
Key in 150—230 mm,
(6—=9 in.) recommended
r for entire perimeter.
- KQ&\ JW.S dia. rock
— %{{ (max), placed
SRR e ST ot 150 mm
Filter Febmc - § min. depth
SECTION A—A
NTS
Pipe Diameter Discharge Apron Length, La Rip Rap
mm m’/s m D5, Diameter Min
mm
300 0.14 3 100
0.28 4 150
450 0.28 3 150
0.57 5 200
0.85 7 300
1.13 8 400
600 0.85 5 200
1.13 8 200
1.42 8 300
1.70 9 400

For larger or higher flows, consult a Registered Civil Engineer
Source: USDA — SCS
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Stabilized Construction Entrance/Exit [TC-1

R -
[y
[@ >

R 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 to a
Purpose construction site that is stabilized to reduce the tracking of mud and dirt onto
public roads by construction vehicles.

Appropriate = Use at construction sites:
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.

m  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 to the construction site.

Specifications o '
m Limit speed of vehicles to control dust.
m  Properly grade each construction entrance/exit to prevent runoff from leaving
the construction site.
m  Route runoff from stabilized entrances/exits through a sediment-trapping
device before discharge.
m  Design stabilized entrance/exit to support the heaviest vehicles and equipment
that will use it.
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Stabilized Construction Entrance/Exit Tc-1|

m  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.

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

m [faggregate 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.

m Designate combination or single purpose entrances and exits to the
construction site.

m  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.

m  All exit locations intended to be used continuously and for a period of time
shall have stabilized construction entrance/exit BMPs (TC-1 “Stabilized
Construction Entrance/Exit” or TC-3 “Entrance/Outlet Tire Wash”).
Maintenance and = Inspect routinely for damage and assess effectiveness 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.

m  Keep all temporary roadway ditches clear.

m Inspect for damage and repair as needed.
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Stabilized Construction Entrance/Exit [TC-1

Crushed aggregate greater than 75 mm
(3 in) but smaller than 150 mm (6 in)

Filter fabric Original

grade

j
- /ﬁ 0 (/0 5’ Dé’%uo 5’\(,))% ﬁ//
N AN
300 mm (12 in) Min, unless otherwise

specified by a soils engineer

SECTION B-—B
NTS

NOTE:
Construct sediment barrier
and channelize runoff to

sediment trapping device
>_
: B
2
O| 7 S . ok _
o 7 O e e o e e
o A ‘o'.ozo"'.'.o' Wldth as
o y $Q00FNN required to
> p ORHTE accomodate
<< ) o
o 7 oD anticipated
o A traffic
Z| 4 o
b A
2 g ’
A g Temporary pipe culvert —=B
g as needed
15 m Min
B or four times the circumference
of the largest construction vehicle tire,
Match whichever is greater
Existing
Grade Pl AN
NTS
Stabilized Contraction Entrance/Exit (Type 1)
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Stabilized Construction Entrance/Exit [TC-1

Crushed aggregate greater than 75
(3 in) but smaller than 150 mm (6

Filter fabric Original

specified by a soils engineer

SECTION B-—B
NTS

Crushed aggregate greater than 75 mm
(3 in) but smaller than 150 mm (6 in)

mm

in)

Corrugated steel panels

Filter fabric Original
[ grade

3 \\ﬁ//

7
se

specified by a soils engineer

SECTION A—A
NOT TO SCALE
NOTE:
Construct sediment barrier . .
and channelize runoff to Sediment trapping

sediment trapping device device

>_
<
2 Corrugated steel panels
< / A B
@) i o . —_ .
o / 3 m min or
“ 05 A as required to
.D)J o &)Q accomodate
< anticipated
o f traffic, whichever
o 8 { is greater
z 2O =07 N g .
% B
P4
L 7.3 m. (min.)
15 m Min
' or four times the circumference
of the largest construction vehicle tire,
Match whichever is greater
Existing PLAN
Grade NTS
Stabilized Construction Entrance/Exit (Type 2)
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Stabilized Construction Roadway TC-2
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Standard Symbol
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Definition and A stabilized construction roadway is a temporary access road. It is designed for
Purpose the control of dust and erosion created by vehicular tracking.

Appropriate = Construction roadways and short-term detour roads:
Applications
—  Where mud tracking is a problem during wet weather.
—  Where dust is a problem during dry weather.
— Adjacent to water bodies.
—  Where poor soils are encountered.

—  Where there are steep grades and additional traction is needed.

m  This BMP may be implemented on a project-by-project basis with other
BMPs when determined necessary and feasible by the Resident Engineer
(RE).

Materials will likely need to be removed prior to final project grading and
stabilization.

Limitations

m Site conditions will dictate design and need.
m  May not be applicable to very short duration projects.

m Limit speed of vehicles to control dust.

: Caltrans Storm Water Quality Handbooks Section 6
Construction Site Best Management Practices Manual Stabilized Construction Roadway TC-2
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Stabilized Construction Roadway TC-2|

Standards and Properly grade roadway to prevent runoff from leaving the construction site.

Specifications _ N _ _ .
m  Design stabilized access to support the heaviest vehicles and equipment that
will use it.

m Stabilize roadway using aggregate, asphalt concrete, or concrete based on
longevity, required performance, and site conditions. The use of cold mix
asphalt or asphalt concrete (AC) grindings for stabilized construction
roadway is not allowed.

m Coordinate materials with those used for stabilized construction entrance/exit
points.

m If 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 or Construction Storm Water Coordinator. Crushed aggregate greater
than 75 mm (3 inches) and smaller than 150 mm (6 inches) shall be used.

Maintenance and = Inspect routinely for damage and repair as needed, or as directed by the RE.

Inspection .
m  Keep all temporary roadway ditches clear.
m  When no longer required, remove stabilized construction roadway and re-
grade and repair slopes.
: Caltrans Storm Water Quality Handbooks Section 6
Construction Site Best Management Practices Manual Stabilized Construction Roadway TC-2
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Entrance/Outlet Tire Wash TC-3|

Standard Symbol

BMP Objectives
® Soil Stabilization
® Sediment Control
® Tracking Control
0 Wind Erosion Control
o Non-Storm Water Management

WATER .
SUPPLY Yoo o Materials and Waste Management

Definition and

A tire wash is an area located at stabilized construction access points to remove

Purpose sediment from tires and undercarriages, and to prevent sediment from being
transported onto public roadways.
Appropriate = Tire washes may be used on construction sites where dirt and mud tracking
Applications onto public roads by construction vehicles may occur.

m  This BMP may be implemented on a project-by-project basis with other
BMPs when determined necessary and feasible by the Resident Engineer
(RE).

Limitations = Requires a supply of wash water.

m  Requires a turnout or doublewide exit to avoid having entering vehicles drive
through the wash area.

Standards and = Incorporate with a stabilized construction entrance/exit. See BMP TC-1,
Specifications “Stabilized Construction Entrance/Exit.”

m  Construct on level ground when possible, on a pad of coarse aggregate,
greater than 75 mm (3 inches) and smaller than 150 mm (6 inches). A
geotextile fabric shall be placed below the aggregate.

m  Wash rack shall be designed and constructed/manufactured for anticipated
traffic loads.

m  Provide a drainage ditch that will convey the runoff from the wash area to a
sediment trapping device. The drainage ditch shall be of sufficient grade,
width, and depth to carry the wash runoff.

:t Caltrans Storm Water Quality Handbooks Section 6
Construction Site Best Management Practices Manual Entrance/Outlet Tire Wash TC-3
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10f3



Entrance/Outlet Tire Wash TC-3

m  Require all employees, subcontractors, and others that leave the site with
mud-caked tires and/or undercarriages to use the wash facility.

m  Implement BMP SC-7, “Street Sweeping and Vacuuming” as needed.

m  Use of constructed or prefabricated steel plate with ribs for entrance/exit
access is allowed with written approval of RE.

Maintenance and = Remove accumulated sediment in wash rack and/or sediment trap to maintain
Inspection system performance.

m Inspect routinely for damage and repair as needed.

: Caltrans Storm Water Quality Handbooks Section 6
Construction Site Best Management Practices Manual Entrance/Outlet Tire Wash TC-3
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Entrance/Outlet Tire Wash TC-3|
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: Caltrans Storm Water Quality Handbooks Section 6
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Wind Erosion Control E-1

Standard Symbol

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

Definition and
Purpose

Appropriate
Applications
Limitations

Standards and
Specifications

Maintenance and

Wind erosion control consists of applying water and/or other dust palliatives as
necessary to prevent or alleviate erosion by the forces of wind. Dust control shall
be applied in accordance with Caltrans standard practices. Covering of small
stockpiles or areas is an alternative to applying water or other dust palliatives.

m  This practice is implemented on all exposed soils subject to wind erosion.

m Effectiveness depends on soil, temperature, humidity and wind velocity.

m  Water shall be applied by means of pressure-type distributors or pipelines
equipped with a spray system or hoses and nozzles that will ensure even
distribution.

m  All distribution equipment shall be equipped with a positive means of shutoff.

m  Unless water is applied by means of pipelines, at least one mobile unit shall
be available at all times to apply water or dust palliative to the project.

m Ifreclaimed water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional
Water Quality Control Board requirements. Non-potable water shall not be
conveyed in tanks or drain pipes that will be used to convey potable water and
there shall be no connection between potable and non-potable supplies. Non-
potable tanks, pipes and other conveyances shall be marked “NON-
POTABLE WATER - DO NOT DRINK.”

m Materials applied as temporary soil stabilizers and soil binders will also
provide wind erosion control benefits.

m  Check areas that have been protected to ensure coverage.

Inspection
: Caltrans Storm Water Quality Handbooks Section 5
Construction Site Best Management Practices Manual Wind Erosion Control WE-1
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Material Delivery and Storage M-1

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
© Wind Erosion Control
o Non-Storm Water Management
o 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 to the storm
drain system or to watercourses.

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

m  Hazardous chemicals such as:

— Acids,

—  lime,

— glues,

— adhesives,

— paints,

— solvents, and

— curing compounds.

m  Soil stabilizers and binders.

m Fertilizers.

m  Detergents.

m Plaster.

m Petroleum products such as fuel, oil, and grease.
m  Asphalt and concrete components.

m Pesticides and herbicides.

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
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Material Delivery and Storage M-1

Limitations =

Other materials that may be detrimental if released to the environment.
Space limitation may preclude indoor storage.

Storage sheds must meet building & fire code requirements.

Standards and General

Specifications

Train employees and subcontractors on the proper material delivery and
storage practices.

Temporary storage area shall be located away from vehicular traffic.

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

Material Storage Areas and Practices

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 containment facility 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 facility shall be maintained free of accumulated
rainwater and spills. In the event of spills or leaks, accumulated 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 collected liquids or non-hazardous liquids shall be sent to an
approved disposal site.

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

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

Materials shall be stored in their original containers and the original product
labels 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
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
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Material Delivery and Storage M-1

m Bagged and boxed materials shall be stored on pallets and shall not be
allowed to accumulate on the ground. To provide protection from wind and
rain, throughout the rainy season, bagged and boxed materials shall be
covered during non-working days and prior to rain events.

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

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

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

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

m  Keep hazardous chemicals well labeled and in their original containers.
m  Keep ample supply of appropriate spill clean up material near storage areas.

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

Material Delivery Practices

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

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

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

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

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

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1

Gifbrans March 1, 2003 3of4



Material Delivery and Storage M-1

Maintenance and m Storage areas shall be kept clean, well organized, and equipped with ample
Inspection clean-up supplies as appropriate for the materials being stored.

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

m Inspect storage areas before and after rainfall events, and at least weekly
during other times. Collect and place into drums any spills or accumulated
rainwater.

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
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Material Use M-2

Standard Symbol

] BMP Objectives

O Soil Stabilization

O Sediment Control

O Tracking Control

© Wind Erosion Control

® Non-Storm Water Management

o Materials and Waste Management

Definition and These are procedures and practices for use of construction material in a manner
Purpose that minimizes or eliminates the discharge of these materials to the storm drain
system or to watercourses.

Appropriate This BMP applies to all construction projects. These procedures apply when the
Applications following materials are used or prepared on site:

m Hazardous chemicals such as:

Acids,

lime,

glues,

adhesives,

paints,

solvents, and
curing compounds.

m  Soil stabilizers and binders.

m Fertilizers.

m  Detergents.

m Plaster.

m  Petroleum products such as fuel, oil, and grease.
m  Asphalt and concrete components.

m Pesticides and herbicides.

m  Other materials that may be detrimental if released to the environment.

Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Material Use WM-2
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Material Use M-2

Limitations m Safer alternative building and construction products may not be available or
suitable in every instance.
Standards and = Material Safety Data Sheets (MSDS) shall be supplied to the Resident
Specifications Engineer (RE) for all materials.

m Latex paint and paint cans, used brushes, rags, absorbent materials, and drop
cloths, when thoroughly dry and are no longer hazardous, may be disposed of
with other construction debris.

m Do not remove the original product label, it contains important safety and
disposal information. Use the entire product before disposing of the container.

m  Mix paint indoors, or in a containment area. Never clean paintbrushes or
rinse paint containers into a street, gutter, storm drain or watercourse.
Dispose of any paint thinners, residue and sludge(s), that cannot be recycled,
as hazardous waste.

m  For water-based paint, clean brushes to the extent practical, and rinse to a
drain leading to a sanitary sewer where permitted, or into a concrete washout
pit. For oil-based paints, clean brushes to the extent practical and filter and
reuse thinners and solvents.

m  Use recycled and less hazardous products when practical. Recycle residual
paints, solvents, non-treated lumber, and other materials.

m  Use materials only where and when needed to complete the construction
activity. Use safer alternative materials as much as possible. Reduce or
eliminate use of hazardous materials on-site when practical.

m Do not over-apply fertilizers and pesticides. Prepare only the amount needed.
Strictly follow the recommended usage instructions. Apply surface dressings
in smaller applications, as opposed to large applications, to allow time for it
to work in and to avoid excess materials being carried off-site by runoff.

m  Application of herbicides and pesticides shall be performed by a licensed
applicator.

m Contractors are required to complete the “Report of Chemical Spray Forms”
when spraying herbicides and pesticides.

m  Keep an ample supply of spill clean up material near use areas. Train
employees in spill clean up procedures.

m  Avoid exposing applied materials to rainfall and runoff unless sufficient time
has been allowed for them to dry.

Maintenance and = Spot check employees and subcontractors monthly throughout the job to

Inspections ensure appropriate practices are being employed.

Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Material Use WM-2
March 1, 2003 20of2
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Stockpile Management M-3

Definition and
Purpose

Standard Symbol

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

Stockpile management procedures and practices are designed to reduce or
eliminate air and storm water pollution from stockpiles of soil, and paving
materials such as portland 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 ®m Protection of stockpiles is a year-round requirement.
Specifications . o
m  Locate stockpiles a minimum of 15 m (50 ft)away from concentrated flows of
storm water, drainage courses, and inlets.
m Implement wind erosion control practices as appropriate on all stockpiled
material. For specific information see BMP WE-1, “Wind Erosion Control.”
m  Stockpiles of contaminated soil shall be managed in accordance with BMP
WM-7, “Contaminated Soil Management.”
m  Bagged materials should be placed on pallets and under cover.
Protection of Non-Active Stockpiles
Non-active stockpiles 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 WM-3
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Stockpile Management M-3

Soil stockpiles:

— 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, soil stockpiles shall be covered and
protected with a temporary perimeter sediment barrier prior to the onset
of precipitation.

Stockpiles of portland cement concrete rubble, asphalt concrete, asphalt
concrete rubble, aggregate base, or aggregate subbase:

— During the rainy season, the stockpiles shall be covered or protected with
a temporary perimeter sediment barrier at all 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 shall be placed on and
covered with plastic or comparable material prior to the onset of
precipitation.

Stockpiles/Storage of pressure treated wood with copper, chromium, and
arsenic or ammonical, copper, zinc, and arsenate:

— 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 Active Stockpiles

Active stockpiles of the identified 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.
m  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 WM-3
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Stockpile Management M-3

Maintenance and ®= 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.

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Stockpile Management WM-3
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Spill Prevention and Control
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Standard Symbol

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

Definition and
Purpose

Appropriate
Application

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

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

m  Soil stabilizers/binders.

m  Dust Palliatives.

m Herbicides.

m  Growth inhibitors.

m Fertilizers.

m Deicing/anti-icing chemicals.

m Fuels.

m Lubricants.

m  Other petroleum distillates.

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.

4

fbrans March 1, 2003
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Spill Prevention and Control M-4

Limitations This BMP only applies to spills caused by the contractor.

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

m  Spills shall not be buried or washed with water.

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

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

m  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 all times in an
open, conspicuous and accessible location.

m  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 employees and subcontractors on what a "significant spill" is for each
material they use, and what is the appropriate response for "significant" and
"insignificant" spills.

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

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

m Establish a continuing education program to indoctrinate new employees.

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

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Spill Prevention and Control WM-4
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Spill Prevention and Control M-4

Cleanup and Storage Procedures

Minor Spills

Minor spills typically involve small quantities of oil, gasoline, paint, etc.,
which can be controlled 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 commonly 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 personnel such as laborers and the foreman, etc.
This response may require the cessation of all other activities.

Clean up spills immediately:

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

— Contain spread of the spill.

— If 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 occurs during rain, cover spill with tarps or other material
to prevent contaminating runoff.

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Spill Prevention and Control WM-4
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Spill Prevention and Control

m  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 followed 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 include, 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

Oil and Gas, Cal/OSHA, RWQCB, etc.

Maintenance and = Verify weekly that spill control clean up materials are located near material

Inspection storage, unloading, and use areas.

m Update spill prevention and control plans and stock appropriate clean-up
materials whenever changes occur in the types of chemicals used or stored

onsite.

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

fbrans March 1, 2003

Section 8
Spill Prevention and Control WM-4
4 0f 4



Solid Waste Management M-5

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
0 Wind Erosion Control
® Non-Storm Water Management
o 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.

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

Solid wastes include but are not limited to:

m  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.

m Highway planting wastes, including vegetative material, plant containers, and
packaging materials.

m 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 necessitate
stringent drainage related controls 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
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Solid Waste Management M-5

Standards and Education

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

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

m  Educate employees and subcontractors on solid waste storage and disposal
procedures.

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

m  Require that employees and subcontractors follow solid waste handling and
storage procedures.

m Prohibit littering by employees, subcontractors, and visitors.

m  Wherever possible, minimize production of solid waste materials.

Collection, Storage, and Disposal

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

m Littering on the project site shall be prohibited.

m To prevent clogging of the storm drainage system litter and debris removal
from drainage grates, trash racks, and ditch lines shall be a priority.

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

m  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.

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

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

m Construction debris and waste shall be removed from the site every two
weeks or as directed by the RE.

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

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

m  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 to elevate waste from site surfaces.

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

m  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.

m  Dumpster washout on the project site is not allowed.

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

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

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

m Keep the site clean of litter debris.

m 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.

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

m For disposal of hazardous 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 construction scraps can also be recycled.
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Maintenance and m The WPCM shall monitor onsite solid waste storage and disposal procedures.

Inspection o _ _
m Police site for litter and debris.
: Caltrans Storm Water Quality Handbooks Section 8
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Hazardous Waste Management M-6

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
© Wind Erosion Control
® Non-Storm Water Management

e Materials and Waste Management

Definition and These are procedures and practices to minimize or eliminate the discharge of
Purpose pollutants from construction site hazardous waste to the storm drain systems or to
watercourses.

Appropriate = This best management practice (BMP) applies to all construction projects.
Applications

m Hazardous waste management practices are implemented on construction
projects that generate waste from the use of:

—  Petroleum Products,

— Asphalt Products,

— Concrete Curing Compounds,
— Pesticides,

— Acids,

— Paints,

— Stains,

— Solvents,

—  Wood Preservatives,

— Roofing Tar, or

— Any materials deemed a hazardous waste in California, Title 22 Division
4.5, or listed in 40 CFR Parts 110, 117, 261, or 302.
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Hazardous Waste Management M-6

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

m  This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils
refer to BMP WM-7, “Contaminated Soil Management,” and the project
special provisions.

Standards and Education

Specifications
P Educate employees and subcontractors on hazardous waste storage and

disposal procedures.

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

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

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

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

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

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

Storage Procedures

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

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

m  Waste containers shall be stored in temporary containment facilities that shall
comply with the following requirements:

— Temporary containment facility 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 tank within its boundary, whichever is
greater.

: Caltrans Storm Water Quality Handbooks Section 8
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Hazardous Waste Management M-6

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

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

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

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

— Throughout the rainy season, temporary containment facilities shall be
covered during non-working days, and prior to rain events. Covered
facilities may include use of plastic tarps for small facilities or
constructed roofs with overhangs. A storage facility having a solid cover
and sides is preferred to a temporary tarp. Storage facilities shall be
equipped with adequate ventilation.

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

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

m  Ensure that adequate hazardous waste storage volume is available.

m  Ensure that hazardous waste collection containers are conveniently located.

m  Designate hazardous waste storage areas on site away from storm drains or
watercourses and away from moving vehicles and equipment to prevent

accidental spills.

m  Minimize production or generation of hazardous materials and hazardous
waste on the job site.

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

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Hazardous Waste Management WM-6

Gifbrans March 1, 2003 3of5



Hazardous Waste Management M-6

m Segregate potentially hazardous waste from non-hazardous construction site
debris.

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

m Clearly label all hazardous waste containers with the waste being stored and
the date of accumulation.

m Place hazardous waste containers in secondary containment.

m Do not allow potentially hazardous waste materials to accumulate on the
ground.

m Do not mix wastes.

Disposal Procedures

m  Waste shall be disposed of outside the highway right-of-way within 90 days
of being generated, or as directed by the Resident Engineer (RE). In no case
shall hazardous waste storage exceed requirements in Title 22 CCR, Section
66262.34.

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

m A Department of Health Services (DHS) certified laboratory shall sample
waste and classify it to determine the appropriate disposal facility.

m  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 solid waste construction debris.

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

m Recycle any useful material such as used oil or water-based paint when
practical.

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

Maintenance and A foreman and/or construction supervisor shall monitor on-site hazardous
Inspection waste storage and disposal procedures.

m  Waste storage areas shall be kept clean, well organized, and equipped with
ample clean-up supplies as appropriate for the materials being stored.

m  Storage areas shall be inspected in conformance with the provisions in the
contract documents.

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

m  Hazardous spills shall be cleaned up and reported in conformance with the
applicable Material Safety Data Sheet (MSDS) and the instructions posted at
the project site.

m The National Response Center, at (800) 424-8802, shall be notified of spills
of Federal reportable quantities in conformance with the requirements in 40
CFR parts 110, 117, and 302.

m  Copy of the hazardous waste manifests shall be provided to the RE.
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Concrete Waste Management M-8

CONCRETE
WASHOUT
AREA

Standard Symbol

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

® Non-Storm Water Management
o Materials and Waste Management

Definition and These are 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 =
Applications

Limitations =

Concrete waste management procedures and practices are implemented on
construction projects where concrete is used as a construction material or
where concrete dust and debris result from demolition activities.

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.

None identified.

Standards and Education

Specifications _
Educate employees, subcontractors, and suppliers on the concrete waste
management techniques described herein.
m  The Contractor’s Water Pollution Control Manager (WPCM) shall oversee
and enforce concrete waste management procedures.
Concrete Slurry Wastes
m  PCC and AC waste shall not be allowed to enter storm drains or watercourses.
: Caltrans Storm Water Quality Handbooks Section 8
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Concrete Waste Management M-8

m  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 placed in a temporary concrete washout facility as shown in the
figures on Pages 5 and 6.

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

m A sign shall be installed 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 cutting, coring, grinding and grooving to ensure
proper methods are implemented.

m 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.

m  Vacuum slurry residue and dispose in a temporary facility (as described in
Onsite Temporary Concrete Washout Facility, Concrete 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.

m Collect and dispose 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

m Temporary concrete washout facilities shall be located a minimum of 15 m
(50 ft) from storm drain inlets, open drainage facilities, and watercourses,
unless determined infeasible by the RE. Each facility shall be located away
from construction traffic or access areas to prevent disturbance or tracking.

m A sign shall 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.

: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Concrete Waste Management WM-8
Giférans March 1, 2003 20of7



Concrete Waste Management M-8

m  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.

m  Temporary washout facilities shall have a temporary pit or bermed areas of
sufficient volume to completely contain all liquid and waste concrete
materials generated during washout procedures.

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

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

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

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

m  Once concrete 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”

m 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 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 from the RE.

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

m  Plastic lining material 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 85-1.06,
"Placement.” Portable delineators shall be applied only to a clean, dry surface.

: Caltrans Storm Water Quality Handbooks Section 8
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Concrete Waste Management M-8

Temporary Concrete Washout Facility (Type Below Grade)

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 all 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 material 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.

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

Removal 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, shall 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
temporary concrete washout facilities shall be backfilled and repaired in
conformance with the provisions 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.
m  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.
: Caltrans Storm Water Quality Handbooks Section 8
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Concrete Waste Management M-8

m Temporary concrete washout facilities shall be maintained to provide
adequate holding capacity with a minimum freeboard of 100 mm (4 inches)
for above grade facilities and 300 mm (12 inches) for below grade facilities.
Maintaining temporary 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,
"Removal Methods.”

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

m  Temporary concrete washout facilities shall be inspected for damage (i.e.
tears in PVC liner, missing sand bags, etc.). Damaged facilities shall be
repaired.
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Concrete Waste Management M-8
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Sanitary/Septic Waste Management M-9

Standard Symbol

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

Definition and

Procedures and practices to minimize or eliminate the discharge of construction

Purpose site sanitary/septic waste materials to the storm drain system or to watercourses.
Appropriate Sanitary/septic waste management practices are implemented on all construction
Applications sites that use temporary or portable sanitary/septic waste systems.
Limitations = None identified.
Standards and Education
Specifications . . .
m  Educate employees, subcontractors, and suppliers on sanitary/septic waste
storage and disposal procedures.
m  Educate employees, subcontractors, and suppliers of potential dangers to
humans and the environment from sanitary/septic wastes.
m Instruct employees, subcontractors, and suppliers in identification of
sanitary/septic waste.
m Hold regular meetings to discuss and reinforce disposal procedures
(incorporate into regular safety meetings).
m  Establish a continuing education program to indoctrinate new employees.
Storage and Disposal Procedures
m Temporary sanitary facilities shall be located away from drainage facilities,
watercourses, and from traffic circulation. When subjected to high winds or
risk.
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Sanitary/Septic Waste Management M-9

Maintenance and

Wastewater shall not be discharged or buried within the highway
right-of-way.

Sanitary and septic systems that discharge directly into sanitary sewer
systems, where permissible, shall comply with the local health agency, city,

county, and sewer district requirements.

If using an on site disposal system, such as a septic system, comply with local
health agency requirements.

Properly connect temporary sanitary facilities that discharge to the sanitary
sewer system to avoid illicit discharges.

Ensure that sanitary/septic facilities are maintained in good working order by
a licensed service.

Use only reputable, licensed sanitary/septic waste haulers.

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

Inspection onsite sanitary/septic waste storage and disposal procedures at least weekly.
: Caltrans Storm Water Quality Handbooks Section 8
Construction Site Best Management Practices Manual Sanitary/Septic Waste Management WM-9

fbrans March 1, 2003

20f2



	DESCP Title Page

	Table of Contents

	Section 1:
Introduction 
	Section 2:
Drainage 
	Section 3:
Clearing and Grading 
	Section 4:
Best Management Practices and Other Controls   
	Drawing 1:
Vicinity Map 
	Drawing 2:
Site Delineation 
	Drawing 3:
Watercourses and Critical Areas 
	Drawing 4:
Drainage Map 
	Drawing 5:
Clearing and Grading Plans 
	Drawing 6:
Best Management Practices Plan 
	Appendix A:
Pre and Post Development Drainage Plans 
	Appendix B:
Drainage Calculations 
	Appendix C:
BMP Documents 
	BMP Documents

	EC-2 Preservation of Existing Vegetation
	EC-4 Hydroseeding
	EC-6 Mulching
	EC-7 Geotextile Erosion Control
	NS-02 Dewatering Operations
	NS-08 Vehicle and Equipment Cleaning
	NS-09 Vehicle and Equipment Fueling
	NS-10 Vehicle and Equipment Maintenance
	SC-01 Silt Fences
	SC-02 Sediment Basins
	SC-04 Check Dams
	SC-05 Fiber Rolls
	SC-06 Gravel Bag Berm
	SC-07 Street Sweeping
	SC-08 Sandbag Barrier
	SC-09 Straw Barriers
	SC-10 Storm Drain Inlet Protection
	SS-01 Proper Scheduling and Sequencing of Activities
	SS-02 Preservation of Existing Vegetation
	SS-04 Hydroseeding
	SS-06 Straw Mulch
	SS-07 Placement of geotextiles, plastic covers, and erosion control blankets and mats
	SS-09 Temporary Drains and Swales
	SS-10 Outlet Protection
	TC-1 Stabilized Entrances and Exits
	TC-2 Stabilized Construction Roadways
	TC-3 Entrance or Exit Tire Wash
	WE-1 Wind Erosion Control
	WM-01 Material Delivery and Storage
	WM-02 Material Use
	WM-03 Stockpile Management
	WM-04 Spill Prevention and Control
	WM-05 Solid Waste Management
	WM-06 Hazardous Waste Management
	WM-08 Concrete Waste Management
	WM-09 Sanitary and Septic Waste Management





